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3 SMASH H ITS. . . the 60 Series family 
Ruggedness Safety Overloád Protection 

These VOM's have X -TRA" rugged construction that can take 
a 5 ft. drop onto a concrete floor! They're safety engineered 
throughout with an unusual diode and mu tiple fuse arrange- 
ment providing overload protection for all ranges. Single selec- 
tor switch reduces errors, in fact, the 60's eliminate over 90% 
of costly repairs from VOM misuse. 
MODEL 60 VOM ---28 ranges, approved by Mining Enforce- 
ment and Safety Administration (2G-2880), only $140.00. 
Model 60-A has 11/2% DC accuracy plus mirrored scale, only 
$151 00. 

MODEL 60 -NA VOM -50 ranges, 11/2% DC accuracy, mir- 
rored scale, multiplier switch. only $191.00 
MODEL 64 FET-VO-FET design (high input impedance), 
Low -Power Ohms-LP9"--for in circuit testing. junction test 
circuit, exclusive MICRO POWER-TMP' ,or long battery life 
under continuous operation, only $202.00. 

Prices include test leads, new screw -on insulated alligator 
clips for probes. batteries, spare fuses, instruction manual and 
1 year warranty. 
For a demonstration, contact your Triplett distributor. Mod 
Center or representative. 
Triplett Corporation, Bluffton, Ohio 45817 
(419) 358-5015, TWX (810) 490-2400. 

Triplett performance... a tough act to follow 

TRIPLETT 
CIRCLE 40 ON FREE INFORMATION CARD CIRCLE 39 FOR In -Fiant Demonstration 
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Vlfe take 
the nail-biting 
out of mail-order 
shoPPings 
16K RAM KITS.. 13.95 
Set o' 8 NEC 4116 200 ns. Guaranteed 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 
51/4" PLASTIC LIBRARY CASE. ..2.50 
8" PLASTIC LIBRARY CASE.... ....3.50 
PLASTIC STORAGE BINDER w/ Inserts 9.95 
PROTECTOR 51/4" (50 Disk Capacity) 21.95 
PROTECTOR 8" (50 Disk Capacity) 24.95 

PRINTERS 
ANADEX DP 9500 1295.00 

ANADEO OP 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 &CALL 

EPSON MX -80 F/T SCALL 

EPSON MX -100 GRAPHIC &CALL 

EPSON GRAFTRAX 90.00 
IDS -445G PAPER TIGER 779.00 
IDS -460G PAPER TIGER 945.00 
IDS -5600 PAPER TIGER 1195.00 
NEC SPINWRITER 3510 S. RO 2195.00 
NEC SPINWRITER 3530 P. RO 2195.00 
NEC SPINWRITER 7710 S. RO 2645.00 
NEC SPINWRITER 7730 P. RO 2645.00 
NEC SPINWRITER 7700 0 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 1199.00 
OUME 9/45 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 
VIDER 80 x 24 VIDEO CARD 299.00 
VIDER KEYBOARD ENHANCER II. 129.00 

VIDER ENHANCER REV 0-6 99.00 
VIDEO SOFT SWITCH 29.00 
M & R SUPERTERM 80 x 24 VIDEO BD... 315.00 
NEC 12" GREEN MONITOR 199.00 

NEC 13" COLOR MONITOR 399.00 
SANYO 12" MONITOR (B & W) 249.00 
SANYO 12" MONITOR (GREEN) 269.00 
SANYO 13" COLOR MONITOR 469.00 

SSM AID BOARD (INTERFACE) A & T. 165.00 

SSM AIO BOARD (INTERFACE) KIT 135.00 

ISOLATORS 
ISO -1 3 -SOCKET 53.95 
ISO -2 6 -SOCKET 53.95 

BARE DRIVES 
TANDON 51/4 INCH 
100-1 SINGLE HEAD 40 TRK 219.00 
100-2 DUAL HEAD 40 TRK 299.00 
100-3 SINGLE HEAD 80 TRK 299.00 
100-4 DUAL HEAD 80 TRK 429.00 

TANDON THINLINE 8 INCH 

BASIC COMPILER* 315 00 

COBOL' 595.00 
Z-80 SOFTCARD_ 299.00 
RANCARD 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 

ZENITH 13" HI RES. GREEN MON 139.00 848-1 SINGLE SIDE 459.00 

APPLE FAN 

T/G JOYSTICK 

44.95 
54.95 

848-2 DUAL SIDE 549.00 
APPLE SOFTWARE 

T/G PADDLE 34.95 MICRO PRO MAGIC WINDOW. 79.00 
VERSA E -Z PORT 

MICRO SCI A40 W/CONTROLLER 

21.95 
479.00 APPLE CP/M® DB MASTER (NEW) 

PFS: PERSONAL FILING SYSTEM 

179.00 
.79.00 

MICRO SCI A40 W/O CONTROLLER. 409.00 WORDSTAR 259.00 PFS: REPORT 79.00 
MICRO SCI A70 W/CONTROLLER 629.00 SUPERSORT 145.00 

Z -TERM* 89.95 
MICRO SCI A70 W/O CONTROLLER. 549.00 MAILMERGE' 90.00 ASCII EXPRESS 63.95 
THE MILL -PASCAL SPEED UP 329.00 DATASTAR 215.00 HAYDEN APPLESOFT COMPILER 149.00 
PROMETHEUS VERSACARD 229.00 SPELLSTAR' 169.00 EASY WRITER -PRO 199.00 

CALCSTAR 239.00 EXPEDITER II APPLESOFT COMPILER .73.95 

MODEMS CP/M® A -STAT COMP. STATISTICS PKG 119.00 

NOVATION CAT ACOUSTIC MODEM. .. 145.00 WORDSTAR 310.00 
SUPER TEXT II 129.00 

NOVATION D -CAT DIRECT CONNECT 

NOVATION AUTO -CAT AUTO ANS 

165.00 
219.00 

SUPERSORT ., 
MAILMERGE 

195.00 
110.00 PERSONAL SOFTWARE 

NOVATION APPLE -CAT 349.00 DATASTAR 245.00 DESKTOP PLAN II 159.00 

UDS 103 LP DIRECT CONNECT 175.00 SPELLSTAR 195.00 CCA DATA MGMT. SYSTEM 89.00 

UDS 103 JLP AUTO ANS 209.00 CALCSTAR . 169.00 VISIPLOT . 159.00 

HAYES MICROMODEM II (APPLE) 299.00 VISITREND/VISIPLOT. 199.00 

HAYES 10U MODEM (S-100) 
HAYES SMART MODEM (RS -232) 

325.00 
249.00 

MICROSOFT VISIDEX ........ 
VISITERM 

..159.00 
129.00 

HAYES CHRONOGRAPH 225.00 APPLE VISICALC 3.3 159.00 

LEXICON LX -11 MODEM 109.00 FORTRAN 165.00 VISIFILE$. 199.00 

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 lbs, 

delivered in continental U.S. Call for shipping charges over 50 lbs. 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. 

O 

To order, or for Irrformation call: 010 P R 

(213) 706.0333 1214°DUCTS 
31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 

CIRCLE 45 ON FREE INFORMATION CARD 
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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 can actually hear the 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 $399.00/850.00 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 fluo- 
rescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock-in/lock-out of any band for 
more efficient service search. 

NEW! Bearcat® 350 

FREE Bearoat® Rebate Offer 
Get a coupon good for a $50 rebate when you purchase a 
Bearcat 350 or300; $25 rebate on model 250 or20/20; $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 Bearcat 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. distributors 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 not 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 S279.00/525.00 rebate 
Your final cost is a low 5254.00 
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 recalls them, one at a time, 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 Channel Crystalless 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 
replaces the 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 radio is 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 $194.00/510.00 rebate 
Your final cost is a low 5184.00 
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 Bearcat crystal - 
less scanner. Smooth keyboard. No buttons to punch. 
No knobs to turn. Instead, finger-tip pads provide 
control of all scanning operations. 

NEW! Bearcat® 100 
The first no -crystal programmable handheld scanner. 
Allow 30-120 days for delivery after receipt 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 into a 3" x 7" x 11/4" 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 Bearcat 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 
original condition with all parts in 31 days, for a prompt 
refund i less shipping/handling charges and rebate credits). 

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, Bearcat Four -Six Thin Scan" is like 
having an information center in your pocket. This four 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 23/. x 6'/4 x 1.' Includes rubber ducky antenna. 
Order crystal certif icate for each channel. 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 6-HLU gives you six channels of 
crystal controlled excitement. Unique Automatic Peak 
Tuning Circuit adjusts the receiver front 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 23/4 x61/4 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 & ACCESSORIES 
NEW! Regency't 0810 Scanner $319.00 
NEW! Rgency' D300 Scanner $219.00 
NEW! Regency' 0100 Scanner $169.00 
NEW! Regency' H604 Scanner $129.00 
Regency' M400 Scanner $259.00 
Regency' M100 Scanner $199.00 
Regency R1040 Scanner $149.00 
SCMA-6 Fanon Mobile Adapter/Battery Charger.... $49.00 
CHB-8 Fanon AC Adapter/Battery Charger $15.00 
CAT -8 Fanon carrying case with belt clip $15.00 
AUC -3 Fanon auto lighter adapter/Battery Charger $15.00 
PSK-8 Base Power Supply/Bracket for SCMA-6 $20.00 
SP50 Bearcat AC Adapter $9.00 
SP51 Bearcat Battery Charger $9.00 
SP58 Bearcat 4-6 ThinScan' carrying case $12.00 
MA508 Regency carrying case for H604 $15.00 
FB -E Frequency Directory for Eastern U.S A $12.00 
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 Aircraft Band .... $10.00 
B-4 1 2 V AAA Ni -Cad batteries (set of four) $9.00 
A-135cc Crystal certificate $3.00 
Add $3.00 shipping for all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 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 3/. inch hole mount. Order 
#A64 is a3/8 inch snap -in mount, and #A70 is an 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 net 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 -certified 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 8earcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
k Regency is a federally registered trademark of Regency 
Electronics Inc. AD *1121081 
Copyright' 1982 Communications Electronics'" 

VISA ( MasteYCcrd 

COMMUNICATIONS 
ELECTRONICS° 

854 Phoenix 1 Box 1002 3 Ann Arbor. Michigan 48106 U.S.A. 
Call TOLL -FREE (800)521 4414 or outside U. S.A. 13131994.4444 
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SPECIAL FEATURE 39 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 TELEPHONE IN -USE MONITOR 
A simple device to tell you when a multi -phone system is in 

use. Christopher M. Dt.nn 

59 UHF -TV ANTENNA PREAMP 
How to get 25 dB of gain on UHF channels. Ray Pichulo 

TECHNOLOGY 4 VIDEO ELECTRONICS 
Tomorrows news and technology in this quickly changing 
industry. David Lachenbruch 

CIRCUITS AND 
COMPONENTS 

23 SATELLITE/TELETEXT NEWS 
The latest happenings in communications technology. 
Gary H. Arlen 

47 AUTOMATIC ROAD INFORMATION SYSTEM 
A new and practical use for FM SCA. Len Feldman 

78 STATE -OF -SOLID-STATE 
Musical IC's. Robert F. Scott 

54 DESIGNING WITH OP -AMPS 
How operational amplifiers work and how you can use them 
in your own circuits. Joseph J. Carr 

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

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

70 HOBBY CORNER 
Turn a calculator into a capacitance meter (or ohmmeter, 
speedometer. etc.). Earl "Doc" Savage, K4SDS 

VIDEO 43 WHATEVER HAPPENED TO CHANNEL 1? 
Why do TV tuners start with channel 2? David A. Ferre 

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

80 SERVICE CLINIC 
Vertical -retrace -line problems. Jack Darr 

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

COMPUTERS 76 COMPUTER CORNER 
Games (computer) people play. Les Spindle 

RADIO 74 COMMUNICATIONS CORNER 
How speech scramblers work. Herb Friedman 

EQUIPMENT 26 Realistic PRO -2020 Programmable Scanner 
REPORTS 35 GC Electronics Magnameter Microwave Oven Tester 

DEPARTMENTS 14 Advertising and Sales Offices 16 Letters 
118 Advertising Index 90 Market Center 

83 Books 84 New Products 

92 Computer Market Center 6 What's News 

119 Free Information Card 

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 starling on page 59. 

INVERTIN 
INPUT 

3 

NONINVEflTING 
INPUT 

6 OUTPUT 

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. 

Radio -Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications. Inc.. 200 Park Avenue South, 
New York. NY 10003. Second -Class Postage Paid at New 
York, N.Y. and additional mailing offices. One-year sub- 
scription rate: U.S.A and U.S. possessions. $13.00. 
Canada. $16.00. Other countries. $20.50 (cash orders 
only. payable in U.S.A. currency.) Single copies $1.25. 
k 1982 by Gernsback Publications. Inc. All Rights 
reserved. Printed in U.S A. 

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

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

As a service to readers. Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any resporsibility for the safe and proper 
functioning of reader -built projects based upon or from plans or information published in this magazine. 
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VIDEO ELECTRONICS 
DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

VCR DILEMMA How to cope with the legal problems posed by the technological 
ing a major political issue. Nowhere else is that as evident 
videotaping. In this instance, the immediate issue is 
tape copyrighted programs off the air, or from cable 
and if so, how. The Appeals Court ruling in the Betamax 
shows for personal viewing is a violation of the Copyright 
turers and sellers of VCR's are contributory infringers 
court's decision indicated strongly that because Congress 
technology when it passed the recent, revised, Copyright 
action would be necessary to cope with the problem. 

Although the decision is being appealed to the Supreme 
occur in Congress, where legislation has been introduced 
and to add a fee to VCR's and/or videocassettes to be 
TV programs. The major antagonists are the electronics 
by the EIA, and the big movie companies, represented 
of America. The EIA and its adherents argue that "time 
way of viewing a program at a more convenient time, 
the taper/viewer's home, and that the copyright owner 
been paid for the televising of the show. The MPAA counters 
copyright owner of his product without compensation 
the value of the program in re -runs. 

revolution is becom- 
as it is in the case of home 

whether private individuals who 
TV, for the should pay privilege- 

case held that taping of such 
Law, and that manufac- 

of the law. The three -judge 
hadn't considered video 

Law, perhaps congressional 

Court, the action is likely to 
both to permit free taping 

paid to the copyright holders of 
manufacturers, represented 

by Motion Picture Association 
-shift" taping is merely another 
accomplished in the privacy of 

of the program has already 
that home taping robs the 

and, at the very least, diminishes 

RENTABETA In pre-recorded videocassettes, rental is becoming 
indicated that for every program cassette sold, 20 are 
cassette rental was open only to the 3% of the population 
Now the opportunity is being extended to the other 97%-the 
Rentabeta, developed by Superscope. 

The principle of Rentabeta is simple-"the take-home 
rental package includes a Toshiba portable VCR, specially 
only machine, in a case which can be locked by the 
removed. The customer chooses the cassette he wishes, 
the player, and he carries the entire package home. 
differ from dealer to dealer, the suggested price for 
one cassette is $8. Dealers may supply more than one 
unlocked so that the viewers can change cassettes themselves. 
be modified so they can't be rewound, permitting 
once. That has been suggested as a possible method 
number of times each cassette has been viewed, 
movies can be paid royalties. 

a major business. One study has 
rented. But in the past, movie - 

who owned video recorders. 
VCR non owners-through 

movie in a video player." The 
modified so that it is a play - 

dealer so the cassette cannot be 
it's loaded by the dealer into 

Although rentals are expected to 
rental of a machine loaded with 

cassette and leave the player 
Rentabeta players can 

each cassette to be viewed only 
of keeping positive track of the 

so that producers of the rented 

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 1/20 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 sersor 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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ADVANCE IS PROUD 
TO INTRODUCE 

The HITACHI Line 

of High Quality Oscilloscopes 
All Hitachi Instruments 

Are Backed by 
A Two -Year Warranty 

V-202 & V352 
20MHz & 35MHz DUAL TRACE 

OSCILLOSCOPES 

MNz S° 
,SAW 

1. Square eT with intern 
(illumi nard scal 

2. High-accuN cy vol 
set at ± 3 (certi 

3. High -sensitivity lmV/div 
4. Low drift 

7 

5. Dynamic range 8 div. 

is and time axis 
íee at 10° to ms`s) g 

6. TV sync-separ or cieten3Z' 
C39°" -r. 

7. Built-in signal deî y line (V-352) 

8. X -Y operation 
9. Sweep -time magnifier (10 times) 

10. Trace rotation system 
11. Fine -adjusting, click -positioning function' 

AT LAST A 100MHz OSCILLOSCOPE 
WORTH WAITING FOR 

WITH NO WAITING 

CALL FOR 
INTRODUCTORY 

OFFER 

HITACHI 
100MHz 

OSCILLOSCOPE 
MODEL V-1050 

20kV CRT supply 
Large, bright 8 x 10 cm screen 
Four -trace operation (Ch 1, Ch2, A trigger, B trigger) 
High sensitivity500 uV/div (5MHz) 
High accuracy ± 2% (+ 10°C to 35°C) 
Alternate timebase-paragon 
Full TV yiggeiñg .) 

a\gfeie ?. 

Type 
Hitachi 150BNB31 -c 
metal bac 

`P VERTIC 

V Bandwidt is- ime 

P 

IN STOCK FOR 
IMMEDIATE DELIVERY 

type tube yñth 20kV acceleration potential and 
(s 

den al Channels) 
co 

DC to at lea 100MHz and rise time 3.5ns or less. DC to at least 5MHz and rise time 
O70ns or less at 10 X magnification. Lower -3db point2,C coupling 10Hz or less. 10x 

probe: 1Hz or less. W 

Ñ HOR1ZOlD4QTION 53 

rim Mme 

Gp12Brts]div. to 0.5s/div. in 23 calibrated steps, 1 Zèlence. Uncalibrated continuous 
control between steps 1: < 2.5 \e 
Time Base B 809-N 
20ns/div. to 50ms/div. irk lcanbrated steps 1-2-5 sequence. 1Ox mag extends fastest 
sweep rate togekg.0 
CaliWpl@dfweep Delay 

aUádntinuous calibrated control between 0.5 and 10x time base A setting. 

THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 
800-223-0474 VISA 

V-5508 50MHz, DUAL TRACE DELAYED SWEEP 
PORTABLE OSCILLOSCOPE 

Large, Bright 8 x 10cm Screen 
High Sensitivity lmv/div 
(10MHz) 
5 ns/div Sweep Rate 
3rd Channel Display 
(Trigger View) 

Delayed sweep 
permits 1,000 X 
Magnification 

Variable Hold -off 
Circuitry Facilitates 
Pulse Measurement 

Variable Trigger 
Hold -off 
Full TV Triggering 
Single Sweep 
Automatic Focus 
Correction 

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 
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WHAT'S NEWS 

New device cuts 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, 

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 

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 
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Accurate, Timely, Thorough . 

RCA 1982 TELEVISION 
SERVICE DATA 
Accurate because it is prepared by service -experienced 
RCA Technical Publications editors who work closely with 
the engineers who design RCA Consumer Electronics pro- 
ducts ... Timely because it is promptly mailed (postpaid) 
directly to subscribers when the product is introduced ... 
Thorough because it offers all of the following features that 
are essential for proficient servicing: 

Easy -to -Trace Schematics 
Circuit Board Composite Views 
Chassis and/or Instrument Layout Diagrams 
Instrument Disassembly/Reassembly Instructions 
Service Adjustment Procedures 
Replacement Parts Lists 

And More .. 
Your yearly subscription to RCA TELEVISION SERVICE 
DATA includes: 

Complete Service Data for all color and b/w TV models 
introduced during 1982 

Service Bulletins that keep you abreast of the latest 
circuit changes, recommended servicing procedures, and 
parts information 
Ten -Year RCA Service Data Index that references RCA 
Service Data by both model and chassis, and includes 
RCA Warranty Obligation Codes and a separate listing 
of RCA Service Bulletins 

. Complete coverage 
of all color and 
b/w TV Models 
Introduced in 1982 

TV Service Bulletins 

Ten-year RCA 
Service Data Index 

Saddlestitched 
format with 
drilled holes for 
easy insertion in 
optional three-ring 
binders 

WITH TWO DURABLE VINYL -COVERED, 
THREE-RING BINDERS Only $56.85* 
WITHOUT BINDERS Only $44.95 

INCLUDES RCA'S "PARTS INFORMATION SERVICE"... 
Quarterly mailings from RCA Distributor & Special Products Division 
that give you replacement parts price schedules. Tuner - and Module - 
to -Chassis cross references, and other parts -related information that 
servicers and dealers have been asking for ... making your 1982 
RCA TELEVISION SERVICE DATA subscription an even bigger 
bargain. 

RCA FIELD -SERVICE GUIDE 
Key field -service information from regular RCA Color TV service 
data ... in a convenient, easy -to -use volume that covers two 
years of RCA Color TV models ... complete chassis and tuner 
schematic diagrams and board views ... chassis top and back 
views ... field -service adjustments ... parts lists ... model 
index ... troubleshooting tips ... quick find indexes and cross 
references ... each volume 17" x 11", Saddlestitched. 

MAIL TO 

VOLUME 8 (1979-1980) 
RCA Color TV Chassis 
CTC 85, -86, -87, -88, -89, 
-90, -91, -92, -93, -96 -97. 
-99,-101 

Only $12.95 

Ran 

Volume 8 

Field Service Guide 

Color TV Model Years 
1979-1980 

C.,.", «, ,3G-, 

1982 RCA SERVICE DATA SUBSCRIPTION ORDER FORM 
CHECK APPROPRIATE BOX/INDICATE 

RCA TECHNICAL PUBLICATIONS 1450 
600 N. SHERMAN DRIVE 
INDIANAPOLIS, IN 46201 

1982 SERVICE DATA SUBSCRIPTION PRICE 

TELEVISION, WITH TWO BINDERS $56.85 ea. 

TELEVISION, WITHOUT BINDERS $44.95 ea. 

E ADDITIONAL TV DATA BINDERS $ 5.95 ea. 
FIELD -SERVICE GUIDE 

VOLUME 8 $12.95 ea. 

QUANTITIES AND PRICE TOTALS/ENCLOSE CI -+ECK 

RC/1 
QUANTITY PRICE TOTAL 

(Please Print) 

NAMF TOTAL (AMOUNT OF YOUR CHECK') $ 

STREET ADDRESS 

CITY STATE ZIP CODE 

'MAKE CHECK PAYABLE TO RCA CONSUMER ELECTRONICS 8203RE 
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Choose your training! 

Only NRI you 
so marry wgives o get stayted 

on your 111/Video/Audio 
servicing career. 

Only NRI gives you such a choice 
of practical experience projects with 
your training in servicing TV, video- 

cassette recorders and disc units, and 
audio systems. You can elect to build 

NRI's 25" (diagonal) color TV with 
state-of-the-art fully -computerized 
programmable controls. Or, take your 
bench training on the latest model RCA 

programmable videocassette recorder 

Train with this programmable RCA video- 
cassette recorder 

with exclusive videotaped lessons. Or 

concentrate on the world of audio as 
you work with a complete AM/FM stereo 

sound system. Any way you go, it's your 
choice... more choices than any other 
school. 
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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 

Learn by doing with NRI hands-on projects 
and professional instruments that you use 
and keep. 

school pressures. NRI "fast -track" 
training makes learning easier... 
Action Audio Cassettes guide you step 

by step... NRI "hands-on" projects give 

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 as you assemble this fully - 
computerized, programmable 25" 
diagonal 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 
for learning, use them for earning. 

NRI Picked 
by the Pros 

A national sur- 
vey of successful TV 

repairmen shows that 

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 

1chnology, 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 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 

We'll give you tomorrow. 
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WHAT'S NEWS 
continued from page 6 

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 Il 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 Ill 
relays cable TV 

The third RCA communications 
satellite, Satcom III -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 III -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 III -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 III -R SATELLITE 

ALTUS AL250, 3.5 -VOLT, 5 -AMPERE CELLS 

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 21/2 - 
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 
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22 Megohm 
Input Impedance 

Audible Continuity 
On -Off Switch 

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 

12.000 Hour Continuous 
Battery Life 

Insta -Ohms Visual 
Continuity Indicator 

In -Circuit Resistance 
Measurement 

20t 2 Low Resistance 
with Zero Adjustment 

In -Circuit Diode/ 
Transistor Test Function 

True RMS Select Switch 
for ac only or ac+dc 

10 Amp ac/dc 

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

Temperature Probe Input 
(-20°C to +1265°C) 

Introducing the TECH ' 360 
DMM. Never has it been 

so easy to do so much for 
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. 

Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 
portable DMMs. 

CIRCLE 46 ON FREE INFORMATION CARD 

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. 

BECKMAN 
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ee 
HERTH KIT 
CATALOG 
Discover the newest in electronics 
for your home and business... 

Computer hardware and software Earth Station 
Selr-study educational courses Precision test 

instruments Computerized weather instruments 
Complete Solar Hot Water Systems Automotive and 

home energy savers Color TVs and 
video accessories Fine stereo high- 
fidelity components Amateur radio gear 

...all in easy -to -build, 
money -saving kits. 

Send for the all -new, free Heathkit Catalog today! 
104 pages describe 
over 400 exciting 
kits for your 
electronics hobby. 

If coupon is missing. 
write Heath Company, 
Department 020-852. 
Benton Harbor, 
MI 49022 

Please send my free Heathkit Catalog. 
I am not currently receiving one. 
Mail to: Heath Co., Dept. 020-872, 

Benton Harbor, MI 49022 

frame 

Name 

Address 

City State 

CL -754 Zip 
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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 41/2 -digit Fluke 8050A 
delivers 0.03% basic dc accuracy and 
0.005% of full scale resolution. Measure 
ac and dc voltages with 10 µV of 
sensitivity. Or resolve 10 nA of current 
and 13 milliohms of resistance. All 
guaranteed for one full year. 

That's the kind of perform 
ance qou demand in a 

bench/portable DMM. And it's from 
Fluke, the leader in DMM's with a 
thirty year reputation fe- reliable, high - 
quality 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 stocking distributor, 
sales office or representative. 

FLUKE 

IN THE U.S.,AND NON - 
EUROPEAN COUNTRIES: 
John Fluke Mfg. Co., Inc. 
P.O. Box C9090, M/S 250C 
Everett, WA 98206 
(206) 356-5400 
Telex: 152662 

#1109-8/8050 
RE 3/82 

Fluke (Holland) B.V. 
P.O. Box 5053, 5004 EB 
Tilburg, The Netherlands 
(013) 673 973 
Telex: 52237 

Please send 8050A specifications. 
Please send all the facts en Fluke 
low-cost DMM's. 

D Please have a salesman call. 

Name 

Title Mail Stop 

Company 

Address 

City State Zip 

Telephone 1 

For technical data circle no. 43 

Ext. 
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PROTEUS 
a lead synthesizer 

that has 
it all! 

You've always had a lot of options. 
You could have the convenience and easy operation 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 
modules if you didn't mind the cumbersome patch 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, low -noise, presets, meaningful patch bay and 
an easy -to -use computer interface. 
All at a price that's nothing but unbelievable. 

Want to know more? Proteus l'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 Kit . 

PART OF THE NEW GENERATION FROM Ma Electronics, Inc. 
1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626 
CHARGE ORDER? Call our 24 hour Demo/Order line 

405-843 7396 

r Send the easy -to -assemble Proteus I Kit, $499.00 
enclosed. (Freight Collect) 
Tell me more, Rush the Assembly/Using manual & demo 
tape for Proteus I. ($10.00 enclosed, refundable ) 

Send tree catalog 

Name - 

Address: 

City: State: Zip. 

Visa MC Card No.: 
PAIA Electronics. Dept. 3R 1020 W Wilshire Okla City. OK 73116 

CIRCLE 80 ON FREE INFORMATION CARD 

LETTERS 

UNICORN -1 ROBOT (2813A) and placing jumper wire between 

I was impressed by the very thorough input and output pins of the IC socket. 

series of articles, "Unicorn -1 Robot," that The suggestion to use PNP transistors 

appeared in Radio -Electronics, August is not recommended because that places 

1980 through June 1981. However, there 5 -volts across the base -emitter junction 

appear to be a few errors that should be and the driver in series; that could 

noted. damage the transistor. 
In the March 1981 issue (page 65), the In the April 1981 issue (page 68), Fig. 

relay driver circuit will not work as ex- 80, and (page 69), Fig. 82, the latch board 

plained in the text. As shown, the 2N2222 input and output signals on pins 9 and 11 

transistor and relay will be turned on in of the 7474 IC are reversed. 

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 

WALTER PALANKER, 
Magnolia, NJ 

PROGRAMMING FLAW 
lay in the stand-by mode. I am the proud owner of a new personal 

There are a couple of modifications that 
can be made without altering the printed- 

computer system, and because of that, 
your October 1981 issue of Radio-Elec- 

circuit boards. The choices are: tronics caught my eye. I got a lot out of 
Latch Board: take the output signal that issue! 

from the Q pins 6 and 8, or: I did a lot of shopping around before I 

Relay Driver Board: drive the transistor decided on the TRS-80, 16K, color outfit. 
directly from the decoder board or latch Along with it, I purchased some software 
board by eliminating the octal inverter continued on page 22 

For truly superb 
FM -stereo 
reception... 

The 444% Stara[ urn vertical antenna 

Transforms fuzzy stations Sturdy, stainless steel 
into 'tape quality' and PVC construction 

Reduces multipath 
problems 

Up to twice the power of 

the conventional dipole 
antenna 

Receives from all 
directions 

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. 

Silver plated brass joints 
for ultra -sensitive signal 
passage 

Built to withstand weather 
Stands just 76" tall 

May be mounted on a 

mast, windowsill, balcony, 
or just stand it in the 
corner 

o -goodness 30 day MONEY -BACK 
to your standards, send if back for a 

The suggested list price for Stereo One is S69.95. 

BUY DIRECT AND SAVE $10.00 
Send your check or money order for 
$59.95 + 3.50 (shipping and handling) to;.- 
(N.Y. residents, please add 7% sales tax) 
VISA & MASTER CARD buyers may call toll free 
1-800-448.8490 9-5 EST Mon -Fri 
N.Y. Residents please call 
1-315-482-2589 M' 4» 

El Castle 
Marketing 

Dept. RE 
Holland Street 
P.O. Box 219 
Alexandria Bay, 
New York 13607 

CIRCLE 58 ON FREE INFORMATION CARD 

PRINTED CIRCUIT KITS 
MAKE CARDS QUICKLY 

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. 
Liquid etchant and developer-no dry chemical mixing problems. 

AND 
Process choices-make circuit on copper and etch for 1 card. 
Make circuit on film, expose, develop and etch for 1 or many cards. 

ART 
AIDS 

fflyfar 
sunlamp developer T si t 1 or many PC's film rd$ & etchant 

.}. card + etchant = 1 PC 

32XA-t kit makes 7 PC taros, $46.41, 32X-1 starter kit makes 2 caros, $18.24 
If not available locally factory order -include 53.00 snipping, U.S. only 

Prices subject to change without notice 
510177 
Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342 
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More ways to C the value! 
with B&KPRECISION 

Now you can choose the capacitance 
measurement instrument you need from 
the industry's most complete line. For 
high-speed sorting, there's the 835 Digital 
Capacitance Comparitor; and for less 
specialized applications, the 830 
Autoranging C -Meter and the 820 Manual 
Ranging C -Meter. All are GSA listed. 

The 835 is a rugged production tool 
for isolating out -of -tolerance capacitors 
in the shortest possible time. Program -in 
acceptable high and low capacitance limits 
and then start testing. The 835 indicates 
"LO," "GOOD" or "HI." It also indicates 
capacitance values on an autoranging 
C -meter. 

Combining autoranging and portability, 
the B&K-PRECISION 830 C -meter offers 
features that are tough to match at any 
price. Resolution is 0.1 pF, with readings 

Model 820 $185 
Model 830 $229 
Model 835 $675 

displayed on a large 3 -1/2 -digit LCD 
display. Basic accuracy is 0.2%, much 
greater than the tolerance of most 
capacitors. Ease of operation is another 
strength of the 830. Even untrained 
workers can quickly learn its operation, 
though its performance also makes it ideal 
for engineering lab use. A selectable 
"range hold" is also featured. 

For field or bench applications suited to 
manual ranging, B&K-PRECISION offers 
the 820-the industry's best C -meter value. 
The 820 displays readings to a full 1 Farad 
on a 4 -digit LED display. Accuracy is within 
0.5%. 

All of the B&K-PRECISION 
C -measurement products are protected 
against charged capacitors. They all 

eKPRECISION 

also allow you to measure unmarked 
capacitors, verify capacitor tolerance, 
measure cable capacitance, select and 
match capacitors for critical applications, 
perform quality assurance, measure 
complex networks, set trimmer capacitors 
and check capacitance in switches and 
other components. Options include the 
CF -10 test fixture for volume sorting; 
and for the 830 and 820, rechargeable 
batteries, AC charger and carrying case. 

For immediate delivery or more details, 
see your local distributor, and see why 
B&K-PRECISION continues to be the 
leading supplier of digital capacitance 
measurement instruments. For the name 
of your nearest distributor call toll -free 

800-621-4627. 

DYNASCAN 
CORPORATION 

6460 W. Cortland Street Chicago, IL 60635. 312/889-9087 
International Sales. 6460 W. Cortland Street, Chicago, IL 60635 USA: TELEX: 25-3475 

Canadian Sales, Atlas Electronics, Ontario 
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Learning 
electronic s 
is no picnic. 

At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 
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I 1 a 

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 apply the 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. 

Pattern shown on 

oscilloscope screen 

is simulated. 

CIECleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

O YES...1 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. 

Print Name 

Address Apt 

City 

State Zip 

Age Phone (area code) 

Check box for G.I. Bill bulletin on Educational Benefits: D Veteran Active Duty ' MAIL TODAY! RE --33 
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LETTERS 

continued from page 16 

which included the "Computer Learning 
Lab." When I ran that particular program I 

discovered what I thought to be a major 
flaw in programming. That error was 
verified by my local dealer. I wrote to 
Tandy at the address listed in your maga- 
zine. That was over a month ago, and I 

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. I 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, I cannot comment on why there 
has been no response to your problem. 

YOU'LL NEVER OUTGROW THE 

HOBDY-BLOX 
MODULAR CIRCUIT 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 1980. 

FREE CATALOG and the name of your nearest Hobby-Blox 
dealer - call toll -free [800] 321-9668. In Ohio, call collect 
[216] 354-2101. 

A P PRODUCTS INCORPORATED 
9450 Pineneedle Drive 
P.O. Box 603 
Mentor, Ohio 44060 
[216] 354-2101 
TWX: 810-425-2250 

In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 D-7031 Weil 1 W. Germany 

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 TO N. 
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. I 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 

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 

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 I 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 I 

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, I am delighted with the 
article. 
JOEL M. COHEN R -E 
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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 IV 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 ZX8` 

If you're ever going to bu i 
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 ZX81 is 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: 
Continuous display, including moving 

graphics 
Multi -dimensional string and numerical 

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

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. 

Mathematical and scientific functions 
accurate to 8 decimal places 

Unique one -touch entry of key words 
like PRINT, RUN and LIST 
IN Automatic syntax error detection and 
easy editing 

Randomize function useful for both 
games and serious applications 

Built-in interface for ZX Printer 
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. 

ZX PRINTER: Thé Sinclair ZX 
Printer will work with your ZX81, 
or ZX80 with 8K BASIC. It will 
be available in the near future 
and will cost less than $100. 

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. 

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. 
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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 
$99.95f 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 
oupon. And send your check or money 

\ order. We regret that we cannot accept 
purchase orders or C.O.D:s. 

CALL 800-543-3000. Ask for op- 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. sinlair 

AD CODE 03RE PRICEt WY. AMOUNT 

IIIIIPP ZX81 $149.95 

ZX81 Kit 99.95 

8K BASIC chip (for ZX80) 39.95 

16K Memory Module (for ZX81 or ZX80) 99.95 

Shipping and Handling 4.95 $4.95 

TOTAL 

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

NAME 

ADDRESS 

CITY/STATE/ZIP 
t U S Douars 
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RemoveVocals 

6 

Remove the lead vocal and substitute your 
own voice with most stereo recordings us- 
ing our new, low cost VOCAL ZAPPERTM 
Great for practice, professional demos or 
just for fun. 

WITH THE 

1;t 

FROM 

MA Electronics, Inc. 
1020 W. Wilshire , Oklahoma City, OK 73116 1405)843.9626 

Rush my Vocal Zapper Kit, $24.95 plus $3 postage 
& handling enclosed. 

Send assembled Vocal Zapper, $39.95 plus $3 
postage& handling enclosed. 

ID Send Free Catalog 

7 

name 

address 

city state zip 

VisaMC card no. 
PAIA Electronics. dept 3R. 1020 W Wilshire Okla City OK 73116 

CIRCLE 81 ON FREE INFORMATION CARD 
i 

EQUIPMENT REPORTS 

Realistic PRO -2020 
Programmable Scanner 

CIRCLE 101 ON FREE INFORMATION CARD 

Realistic PRO2020 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE 
VALUE 

1 2 3 4 5 6 7 8 9 10 

Pmt Fed 

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 

"In Just A Few Days, I'll Show You How To Do 

REAL MATH 
eb X f ün 
a n = 1 

cl 

INTRIGUED BY CALCULATORS' Then you can 
step up your math skills fast! Use my new method in 
guidebook form. It's called CALCULATOR 
CALCULUS. This space -travel spinoff is sure-fire, 
so it has a simple guarantee - just return it for an 
immediate refund ifyou 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. I teach math at 
the University of California. -I wrote this guidebook 
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- 
cal problems with real precision! 
POWER METHODS. Need to evaluate functions, areas, 

volumes - solve equations - use curves, trig, polar coor- 
dinates - find limits for sequences and series? It's all here! 

If you're in the biological, social or physical sciences, 
you'll be doing Bessel functions, carbon dating, Gompertz' 
growth curves, half-life, future value, marginal costs, 
motion, cooling, probability, pressure - and plenty more 
(even differential equations). 

Important numerical techniques? Those algorithms are 
here, too: rational and Padéapproximation, bracketing, con- 
tinued fractions, Euler's method, Heun's method, iteration 
functions, Newton's method, predictor -corrector, successive 
substitutions, Simpsoú s method and synthetic division. 
LOOK AT WHAT USERS SAY: Samuel C. 

McCluney, Jr., of Philadelphia writes: 
"CALCULATOR CALCULUS IS GREAT! For ten 
years I 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 
EXPERIENCE. I program some of the iterative prob - 

dJ 
lim 

On Your Calculator!" 

Quick. Guaranteed. 
Y 11' x Easy. Fun, Too! 

lems you suggest and it always GIVES MEA THRILL 
to see it start out with a wild guess and then approorh 
the limit and stop." 

Professor John A. Ball of Harvard College (author 
of the book 'Algorithms for RPN Calculators') writes: 
"I wish I had had as good a calculus course." 

Professor H. I. 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 1 have seen for improving your math skills." 

1 WANT YOU TO DO THIS. Get my complete 
kit, with a TI -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. Prompt 
shipment vGG C 
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: 
800-854-0561, Ext. 845; Dept. G4 

M 

L 

T 

0 
D 

A 

C. E.T. 
FOR TECHNICIANS WHO ARE READY 

FOR THE FUTURE 

CERTIFIED ELECTRONICS TECHNICIAN 
Certification is available in the following 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: 

o 

0 
o 

Free booklet: CAREERS IN THE ELEC- 
TRONICS INDUSTRY la stamped self- 
addressed envelope is enclosed) 

Information about the CET Test. 

A list of test administrators in my 
state/country. 

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

NAME 

ADDRESS 

CITY STATE 

ZIP PHONE ( 
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GET BURGLARS 
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 
SensAleir 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'M, 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. 

rderToll Free: 
800)423-6383 

In California: (800)352-6207 

SUNSHINE 

4357 Chase Avenue 
Los Angeles, CA 90066 
©Copyright 1981 Sunshine Express 
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EOUIPMENT AND TRAINING 
NO OTHER SCHOOL CAN MATCH. 
NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 

NGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT 

YOU ASSEMBLE AIS KEEP 
Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production -model microcomputer. 

We'll explain the principles of trouble- 
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 
them. 

We 
believe 
that training 
on production - 
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. 

Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of hcme study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 

1. 
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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) 
features specialized AGO -SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 

Simulated TV Reception 4. 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL -TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

4000 SO. FIGUEROA ST., LOS ANGELES, CA. 9003I 

NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, 
Los Angeles. California 90037 Dept. 206-032 

Please rush FREE color catalog on course checked below 

1 

NTS Training Programs 
in er and 

Industrial Electrronics 

MicroComputers/MicroProcessors 
Communications Electronics 
Digital Electronics 
Industrial Technology 

Auto Mechanics 
Air Conditioning 
Home Appliances 
Color TV Servicing 

Name Age 

Address 

Apt City 

State Zip 

7 

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

i a 
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THESE 
ARE 

1981 B&K OSCILLOSCOPES 
IN STOCK AND 

FOR IMMEDIATE DELIVERY 

e - - 

a 
p,ç 

* 

AVAILABLE 

FLUKE DIGITAL MULTIMETERS 

Six functions 31 -digit resolution 
dc voltage 
ac voltage 0.25% basic dc accurac ; 

Model 80226: dc current Li -,C) display 
The Troubleshooter ac current 

resistance Overload protection 

diode test 

$139 

1 

EARLY 

PRECISION 

- ' 

1479A Dual -Trace 

1477 Dual -Trace 

1432 Dual -Trace 

1476 Dual -Trace 

1466 Single -Trace 

1405 Single -Trace 
1420 Dual Trace 
CALL FOR OUR 

BIRD SPECIAL 

30 MHz 
15 MHz 

15 MHz Portable 

10 MHz 

10 MHz 

5 MHz 
15 MHz Portable 

LOW PRICE.. 

Model 8020B: . 
The Analyst 
$189 

M The l 8024A: 
0 t g for 

r 

$239 
¿rt [ri#" -'" 

.1.1 ' Ay ¡ 
tzzcztara:cro19 

PORTABLE MS 

OSCILLOSCOPES 
BATTERY OPERATED 

-15 

Seven functions 
dc voltage 

NEW 
0 

' 
ac voltage 
dc current 0111111181111111111 

current 
recurrent Nine functions Peak hold on voltage 
diode test dc voltage and current functions 
conductance (1/R) ac voltage 

Selectable audible 
31/2 -digit resolution dc current indicator for 

ac current 
continuity 0.1 % basic dc accuracy resistance 
or level detection 

LCD display diode test 
conductance (1/R) 31/2rdigit resolution 

Overload protection logic level and 0.1% basic dc accuracy 
1 

Two year parts continuity detect 
and labor warranty temperature (K -type LCD display 

thermocouple) Overload protection 

y 

Non -Linear Systems le 
Single Trace 15MHz 

Call For Our Prices 

MS -215 

i 
'.., 

MS -230 

'I 

11 

t. _ J/ef :e s . 

Dual Trace 15 MHz 

.agi 
- -° 

f+r+ .r 

ár 

Dual Trace 30MHz 

DATA PRECISION 
Model 938 

0.1%, 31/2 -Digit, LCD DIGITAL 
CAPACITANCE WIDE RANGING - from 199.9 pF full sale 

METER (0., pE resolution) w to tsss yF full sale. in 

eight re every capacitance you'll 
ever need measure. 

FAST AND EASY TO USE - Direct reading, 
pushbutton ranges. Just plug in and read. 

» EXCEPTIONALLY ACCURATE - provides 
±0.1% basic accuracy. 

- TOUGH AND COMPACT - Built to take rough 

usage without lass d calbration accuracy. Fits 
li bench a goesttle 

space; hand or qu rfrdan ee 

checkout, matching, calbration, and tracking. 

PORTABLE -Palmsized,lghhveght,operates 
up to approximately 200 hours en a single 9V 
alkaline battery. 

r EASY READING - big, clear, high, ntrast 
3 ywher LCD dey, a full 0.5' high, r fflichrie 
anywhere. 

W+LUE PACKED - Outstanding measurement 
capability and dependability. Outperforms CC 

-.., KEITHLEY MODEL 130 
DIGITAL MULTIMETER 

RANGE ACCURACY 

DC VOLTAGE 

1200mV, 2V, 20V, 200V, 1000V I .5% I 

AC VOLTAGE 

r 

200mV, 2V, 20V, 200V, 750V 1%. 

CURRENT 
O. 
(- 2mA, 20mA, 200mA, 2000mA, 10A 2% 

w AC CURRENT 

2mA, 20mA, 200mA, 2000mA, 10A 3 % 

RESISTANCE 

$219 
time -ea -Giant meters, and even bridges costing 
2 to 5 times as much. 

RELIABLE - warranteed for 2 lull years. $125. 200Q, 21(Q,20kQ, 2001(52, 20M Q .5% 

www.americanradiohistory.com



ctESTONModel 

^naN 
V 

a2`k 
Ta 

Kn . _,w m" KQ.wn 
o 

mma 
K ...ex 

ttei 
n 

It 
n r- t , 

The Roadrunner 
Model 

SPECIAL 

6100 

KEITHLEY 
169 a 

BENCH/PORTABLE DMM 
31/2 Digit liquid crystal 

display 
0.25% basic accuracy 
26 Ranges 

$189.00 

80MHz Counter with Period Function 
MODEL 1820 

5Hz to 80MHz reading guaranteed- 
;; 100MHz typical 

Period measurements from 5Hz 
to 1 MHz. 

q /.5 0 C -- Period average, auto and manual 
positions 

resolution 
A_SO F 

ÉD 1WE Totalizes to 999999 plus overflow EFÑCT`°" 
Elapsed time measurements from .01 
to 9999.99 seconds plus overflow 

w t 

te H ITAOH I I<E I T H LEY 

.PßEC/SION One-megohm input resistance 

Non -Linear Systems 
Call For Our Price Bright .43" high LED readouts 

New Low Distortion Function Generator 
.a1PREClS1ON MODEL 3010 

Generates sine, square and triangle 
waveforms 

Variable amplitude and fixed TTL square - 
wave a ..* :'_ outputs 9 0.1 Hz to 1 MHz in six ranges 

r r iJ Iv _ __ -"- Push button range and function selection 

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

Call For Our Price Variable DC offset for engineering 
applications 

VCO external input for sweep -frequency 
tests 

HICKOK 
iii 

V I Z non TR I P LE T T 

''''' PHILIPS WESTON New Sweep/Function Generator 
el(Pftivisioni MODEL 3020 

"` "i 
u f, t.. 

r, "": r.. i - . + 

o 
Call For Our Price 

Four instruments in one Pacfunc- p ge gener, 
lion generator, pulse generator. generator, 
tone -burst generator. 

Covers 0.02Hz-2MHz 
1000: 1 tuning range 

Low -distortion high -accuracy 
outputs 

Three -step attenuates plus 
vernier control 

Internal linear and log sweeps 

Tone -burst output is front -panel or 
externally programmable 

PRECSN 

LEADER = 

V-1518 15 MHz Single Trace SAVE UP TO $500 
V -152B 15 MHz Dual Trace 

V-202 20 MHz Dual Trace Coi IIITACI-II 
V-301 30 MHz Single Trace 

30 MHz Dual Trace 

DATA PRECISION 

ADVV-3028 

V-352 35 MHz Dual Trace 

V-5508 50 MHz Dual Trace, 

Dual Time Base 

V-1050 100 MHz Dual Trace, 

Dual Time Base 

» -- 
li#&44 

ilk 
e 4 

ELE 
THE TEST EQUIPMENT 

SPECIALISTS 

HOT Call For 
Special REBATE<ti OFFER 

.... 

, ! `' 
MI 

TiLrha 
TOLL FREE LINE 

800-223-0474 I'm \_ _! 

54 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. 
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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 

ADVANCE IS PROUD TO INTRODUCE the 
KEITH LEY Line of High Quality Digital Multimeters 

Featuring The New 130 Hand -Held DMM 

Rugged DMMs from Keithley - all feature large, bright 
LCD display, easy -to -use rotary switches, externally accessible 
battery and fuse, l0A current range, diode test capability, low 
battery indicator, cushioned components. 

Model 131. Similar 
to Model 130, with 
increased 
accuracy $139 

Model 130. our 
most popular model, 
the price/perfor- 
mance champ . 125 

Model 135. First 
41/2 -digit DMM with 
hand-held 
convenience... $235 

ACCURACY SENSITIVITY 
MODEL DCV DCA ACV ACA n DCV 

130 0.5% 1% 1% 2% 0.5% 100µV 

131 0.25% 0.75% 1% 2% 0.2% 100µV 

135 0.05% 0.5% 1% 1.5% 0.2% 100µV 

DCA ACV ACA R 

1µA 

1µA 

10µA 

100µV 

100µV 

I00µV 

1µA 

1µf. 

1µA 

100mí1 

100mí1 

100mí1 

Case $10.00 Shipping $3.00 

THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 ADV 
\5a WEST a5tn STREET, NEW YORK. N Y 10036 212 687 2224ELE CTRON 

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 
LSI 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 
µ V for the low and high bands, and 1.0 
pV for the VHF aircraft -band and at 
UHF frequencies. 

This large (10 x 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 5299.95 and is available at Radio 
Shack stores. R -E 
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GC Electronics 
Magnameter 

Microwave Oven Tester 

CIRCLE 102 ON FREE INFORMATION CARD 

GC Magnameter 

OVERALL 
PRICE 

EASE 
OF USE 

BB1113",,, 
IB®IIZZ 111, 

INSTRUCTION 
MANUAL 
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RICE 

PRICE/VALUE VALUE 
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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 I 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. Ìn the Low position, the meter 
reads up to 10 volts. That rahge 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 arid 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 Systems six volumes 

ADVANCED COURSE 
DESIGN OF DIGITAL SYSTEMS 

Six large.lormat volumes - each 115. x 81/4". 

CONTENTS 
The contents of Design of Digital Sys- 

tems include: 
Book 1: Octal, hexadecimal and binary 

number systems; representation of nega 
live numbers; complementary systems. 
binary multiplication and division. 

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

Book 3: Half adders and full adders; sub - 
tractors; serial and parallel adders; pro- 
cessors and arithmetic logic units (ALUS); 
multiplication and division systems. 

Book 4: Flipflops: shift registers: 
asynchronous counters: ring, Johnson and 
exclusive -OR feedback counter; random 
access memories (RAMS(; read-only 
memories IROMs), 

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

Book 6: Central processing unit (CPU); 
memory organization; character represen- 
tation; program storage; address modes; 
input/output systems: program interrupts; 
interrupt priorities programming; assem- 
blers; executive programs, operating 
systems, and time-sharing. 

OUR CUSTOMERS 
Design of Digital Systems has been 

bought sy more than half the 50 largest 
corporations in America, and by Motorola. 
Intel, DEC. National Semiconductor, Fair- 
child, General Instrument. Hewlett- 
Packard. Heath Co., M.I.T.. NASA, Smith- 
sonian Institute, Bell Telephone Labs. And 
many, many more, as well as corporations 
and individuals in over 50 countries. 

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

BASIC COURSE 

MOW 
Leea101f6r 
IDabaBla 

o 

Digital 
Lejc 
Bectooda 
ywy 

igital omputer Logic 8 Electronics 

CONTENTS 
Digital Computer Logic and Electronics 

is designed for the beginner. No mathe- 
matical knowledge other than simple arith- 
metic is assumed, though you should have 
an aptitude for logical thought. It consists 
of 4 volumes - each 11'/2" x 81/4" - and 
serves as an introduction to the subject of 
digital electronics. 

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

CAMBRIDGE 
LEARNING Inc. 

1 Judith Drive 
North Reading, 
MA 01864 

Call (617) 664-3657 to 
order by phone-free. 

7 days, 24 hours 

C 

Order free by phone 

Mastercharge/VISA 

No shipping charges 

Money -back guarantee 

Tax deductible 

- Save $5 

NO RISK GUARANTEE 
There's absolutely no risk to you. If you're 

not completely satisfied with your courses, 
simply return them to CLI 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 SY 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. to the address below. If 
you don't use the order form, make sure your 
address is on your check or the envelope, 
and write "DOS" (Design of Digital Sys- 
tems). "DCLE" (Digital Computer Logic 8 
Electronics), or "both" (both courses) on 
your check. 

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

We also accept company purchase or- 
ders. 

AIR MAIL 
The prices shown include surface mail 

postage anywhere In the world. Air 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 $5 
If you order both courses, you save $5. Orde 
at no obligation today. 

Ta Cambridge Leming Ina., I AMM, Drha, Needs Reading, MA MAIM 

Please send me 

sets of Design of Digital Systems $19.95 E 

sets of Digital Computer Logic & Electronics sta.95 
_ 

_ 
sets of both courses $2g.90 

Enclosed Is cheek 'money orner (payable to Cambridge Learning Inc.) for total $ 

NAME 

ADDRESS 

CITYI5TATE2IP RIO 
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NOBODY SELLS MORE 
THAN FORDHAM BECIIUSE 

CRT 
Restorer 
Analyzer 

With High Speed Multiplex Technique 

Model 467 
Restores color and B/W 

picture tubes like new! Uses the 
most powerful restoration 
method known with minimal 
danger to the CRT. Exclusive 
multiplex test technique 

Portable Digital Capacitance Meter 
Model 820 

Measures capacitance from 
0.1 pF to 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 
1TL level, logic high greater 
than 3 volta Accuracy ±5% 

Model 3030 F.S., to 20 kHz. 
Frequency: 0.001 Hz to 5 

Model 3025 mHz in 8 ranges. Outputs: 
Sine, square, triangle, pos/neg 

Frequency 0.005 Hz to square, pos/neg ramp. Van - 
5 mHz in 7 ranges Outputs: able Amplitude: 20 V p -p, open 
Sine, square, triangle or haver- circuit 10 V p -p, into 50 ohms. 
sine. VanäbleAmpldude:20V Accuracy: ±(1.5% setting 
p -p, open circuit 10 V p -p, into +1% F.S.), 0.001 Hz to 1 mHz; 
50 ohms. Accuracy. ±5%F.S. ±(2% setting +2% F.S.), 1 mHz 

to 5 mHz. 

Four Instruments 
II One 

Model 3020 
Four instruments in one pack- 
age- sweep generator, function 
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 

Internal linear and log sweeps 

Low Distortion Function Generator 

Model 3010 
Generates sine, square and 

triangle waveforms Variable 
amplitude and fexed TTL square- 
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 

Amp 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- 
forms. Built-in triggering 
filters 

-- 

"AP 

0frG 

TECH 350 
Bright, 0.5%" LCD display. Single 
easy -to -use switch Separate diode 
test function. Low power resistance 
range. 22 megohms input resistance 
12,000 hour battery life. 

BECKMAN 

31/2 Digit Multimeters 

TECH 310 
Has 7 functions and 29 ranges, 
plus 0.25% VDC accuracy. 

TECH 360 
Input jack for a standard K -type 
thernmcoupling, enabling user to 
measure temp from -20°C to 
+1265°C. Switch selectable mea- 
surement of true RMS (AC + DC) 
or AC only voltages and currents. 

TECH 330 
Has 7 functions and 29 ranges, 
plus 0.1% VDC 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 and 
10 -amp current ranges. 

/7/%//íy///7yoj, I 

Multimeter 
Free 10 amp current shunt 
General purpose True RMS multimeters 

with identical features except for power sources 

Model 810 Model 811 
Operates on line voltage Operates on line voltage 

end with rechargeable 
Ni -Cad batteries. 

Hand Held DMM with free Cite 

Model D800 
Fluke's lowest priced 
DMM. An all purpose 
instrument for basic 
measurement needs. 
Five ranges for AC 
and DC voltage 
measurements. Four 
ranges for AC and 
DC current tests. Six 
resistance ranges 

Meter 
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 volt "D" cell 

260-1 complete with batteries, test leads 
and manual 
280-1M with mirror scale 
260-18T in roll case 
260-7MIT with mirror scale, in roll top case 

Available with reset pushbutton releases when 
overload exists. 

280.7 

Model D802 
Same as Model D800 
but has a basic DC 
accuracy of 0.1% 
and Fluke conduc- 
tance function for 
accurate high resist- 
ance measurement 

31/2 Digital 
Multimeter 
Model 467 

LCD analog Bargraph to indicate nulls, peaks and 
trends. Differential peak hold captures maximom(peak: 
and minimum values of complex waveforms. 50 u/sec 
pulse detection. True RMS measuring capability. 

Model D804 
The most powerful in 

the series. All features 
of Model 0802 plus 
capability to check 
continuity and logic 
levels, measure temp 
with K -type thereto - 
couples and capture 
peak readings of 

o g transients. 

I 

Touch/Test 20 Multimeter Portable Triggered Miniscopes 

Touch selection and control 
of functions, ranges and power. 

Large (0.55" high) LED read- 
out Automatic polarity and 
overload indication. In -circuit 
test capabilities. 

Model TT -20 
Model TT -20 B With batteries and charger 

Model TT -21 With LCD readout 

Model TT -21 B With LCD readout, batteries and charger 

I ID 1=1 fl 
I _IJJ 

0 ^00 
00 00 

00000 00000 00000 00000 ra-mr an 

TT -20 

MS -15 

Model MS -15 15 MHz 

Model MS -215 15 MHz, Dual Trace 

Model MS -2303o MHz Dual Trace 

1 

J 

FORDHAM 
855 Conklin St,Farmingdale, N.Y. 11735 

Master Charge BankAmericard 
Visa COD Check Money Order 

VISA' m step char, 
. - /JJJ 
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EQ 
NOBODYm SELLSFORILESS! 

31/2 Digit 7 
0.1% Digital 

Capacitance Meter 

Model 3001 

Universal Counter -Timer 

Model 5001 
For the electronic 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 

Oie 
\,- 10 MHz 

at 1 mV 

5" Scopes 
Model LBO -513 
Single Trace with probe 

Model LBO -514 
Dual Trace with probes 

° ° 

: tl 
e - 

l Mel 180-514 J 

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. 

Model LBO -507A 
Single Trace with probe 

Model LBO -508A 
Dual Trace with probes J 

r A DC Power Supplyst 
%.1%Y Model WP -708 

Its a deal 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 
the and load regulation Fully adj. current limiting 
on the two variable supplies 

Rand -Held Beeper 
digital Multimeter 
Model 128 

LCD display. 0.5°ró basic 
accuracy. 31/2 digit resolu- 
tion 'Beeper operates on all 
ranges and functions. 

Hand -Held Digital 
Multimeter 
Mom 130 

0.5%ú basic accuracy. 3' 
CD dsplay. 

41/2 Digit 
Multimeter 
Model 135 

0.5% basic accuracy. 41/2 

digit resolution provides wide 
dynamic range. LCD display. 

J 

Magnifier 
Lamp 
Model LFM-1A 
Offers large viewing area for fine details, component 
assembly and other close work Has unique double 
tenson control. In grey, black, white and tan. Three 
diop-er, 13" focus standard on all models (45" reach). 

i 

Magna -Lux Lamp 
Model LUX -2A 

Magnifier utility lamp. The 334' diameter 
lens supplemented 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 

r © e 

sez' 

Dual Trace 
Oscilloscopes 

Economically priced, general-purpose oscilloscopes. 
Square, 51/2" CRT with internal graticule (illuminated 
scale). High accuracy voltage 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 
i 

Nee-Urw 
Slim Curd t 

L 

Controlled 
Output 
Soldering 
Station 
Model WTCP-N 

Portable 
Desoldering 
Stations 
Model DS -600 

Attache Style Tool Cases 

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 inlechangeable Series 
93 screwdrivers and nutdrivers, 
fca use with the straight or tee 
handle, plus 10 assorted snips, 
piers, wire cutters and wrenches. 

Service 
Master 
Tool Kit 
Model 99 -SM 
24 -piece kit 

Model TC-100/ST 
53 individual screw- 
drivers, nutdrivers, pliers 
and wrenches, 31 Series 
99 interchangeable 
screwdriver/ nu tdriver 
blades and handles, and 
two screwdriver/nut- 
diver sets. 

TOLL FREE (800) 645.9518 (516)752-0050 
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ITEM NO. CMOS SAFE 

"7 IC INSERTION/EXTRACTION KIT 
MOS-1416 14-16 CMOS SAFE INSERTER 

EX -1 14-16 EXTRACTOR 
KIT INCLUDES MOS-2428 24-28 CMOS SAFE INSERTER 

EX -2 24-40 CMOS SAFE EXTRACTOR 
MOS-40 36-40 CMOS SAFE INSERTER 

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

PHONE 12121 9906600 TELEX NO 125091 

PRINTED IN U S A. 

MOS-2428 

PATENT 

I 
WK -7 i COMPLETE IC INSERTER/EXTRACTOR KIT 

INDIVIDUAL COMPONENTS J 
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 

OW MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 

CIRCLE 42 ON FREE INFORMATION CARD 
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DIGITAL 
AUDIO 
DISC 

So far, digital -audio recording 
technology has confined itself to tape. Now, 
digital discs are about to make Their debut. 

THE SPRING OF 1981 WILL PROBABLY GO 

down in history as the time when a 
major revolution in the science of 
sound recording took place. During 
April and May of that year, Holland's 
Philips Company and Japan's Sony 
Corporation, in jointly held presenta- 
tions in Europe and the United States, 
announced their plans for the introduc- 
tion of what has come to be known as 
the compact digital audio disc, or 
C -DAD. 

If the companies meet their produc- 
tion target -dates, Japanese and Euro- 
pean music lovers should be able to 
purchase a new kind of disc player in 
late 1982, while U.S. audio enthusiasts 
will have to wait a bit longer-until the 
beginning of 1983. From all indications, 
the long wait will be worthwhile, for the 
new digital C -DAD disc (sometimes 
acronyms become part of the language 
long before the item they represent is 
available) offers a level of performance 
that has been impossible to obtain with 
conventional analog records, no matter 
how carefully they were recorded and 
processed. 

C -DAD format 
The new Philips -Sony C -DAD disc is 

shown alongside a conventional LP 
record in Fig. 1_. It is capable of playing 
one hour of stereophonic music per 
side, and can also hold up to four chan- 
nels of audio on a side with reduced 
playing time. 

Information on the C -DAD disc con- 
sists of approximately six billion digital 

,'op(eY 

"bits," which are linearly encoded 
along a helical track of pits and flats. 
The tiny pits are about 0.6 microns in 
width and 0.2 microns deep. The pits 
and flats represent the "ones" and 
"zeros" in the digital code used to 
store the signals. A solid-state laser 
beam is used to sense the sequence of 
pits and flats using a spot of light with a 
diameter several times smaller than that 
of a human hair. As shown in Fig. 2, the 
laser beam reads the presence or ab- 
sence of the pits contained in the disc's 
surface beneath a protective plastic 
coating. The scanning rate is approxi- 
mately 4.3 million bits -per -second. 
Variations in the reflected light rays are 
then converted into digital code and 

FIG. 1-THE 4.7 -INCH DIAMETER C -DAD disc 
contains one hour of music on a side compared 
to a little over 20 minutes for a conventional 12 - 
inch LP. 

LEN FELDMAN 
CONTRIBUTING EDITOR 

finallly, through D/A conversion, back 
into a continuous audio waveform. 

Since there is no physical contact be- 
tween the pickup and the surface of the 
disc, the pickup must be guided by a 
dynamic -tracking servo system. The 
lack of physical contact also means that 
record wear is totally eliminated. 

Unlike the turntables used to play to- 
day's analog records, the rotating platter 
that spins the C -DAD disc has a variable 
rotational speed -200 rpm when the 
laser its at the circumference of the disc 
and around 500 rpm when it is 50 milli- 
meters from the center, the inner radial 
limit. Scanning takes place from inside 
to outside and rotation is counterclock- 
wise. The total storage capacity of the 
C -DAD disc is over 8 billion bits per 
side-far more than is necessary for the 
60 minutes of playing time that has 
been standardized for the disc. That 
provides a great many additional pos- 
sibillities for designing C -DAD players. 
Both the Philips and Sony prototype 
players: that were shown last spring (see 
Fig.. 3) were able to "read out" such 
additional useful information as the 
number of the selection being heard, its 
length, the sequence of numbers pro- 
grammed to be heard, etc. Owners of 
C -DAD disc players will be able to 
make use of sophisticated programming 
circuitry, enabling them to determine 
which songs they want to hear and in 
what sequence they want to hear them. 

Audio quality and performance 
The frequency response of the sys- 
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(and has only recently been disbanded) 
in Japan. The two other systems are: 

DI 

SERVO MIRROR 

o; - 

SERVO 
FOCUSING 
LENS 

PROTECTIVE 
PLASTIC SURFACE 

SEMICONDUCTO 
LASER 

LASER BEAM 

SEMITRANSPARENT MIRRO 

DETECTOR 

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. 

Specification 

TABLE 1 

C -DAD disc LP record 

Frequency response 
S/N ratio 
Dynamic range 
Channel separation 
High -frequency 

distortion rate 
Wow & flutter 
Playing time 
Disc diameter 

20-20,000 Hz 
More than 90 dB 
More than 90 dB 
More than 90 dB 

Less than 0.05% 
0% 
60 Minutes 
4.7 inches 

tern 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 I, which compares the 

30-20,000 Hz 
More than 60 dB 
Max. 55 dB (1 kHz) 
25-35 dB 

0.2% 
0.03% (WRMS) 
30 Minutes 
12 inches 

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 51 -member Digital -Audio Disc 
Council. That group deliberated about 
standardization for about three years 

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 it 1981. Sony's is at left; Philips' at right. 
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STYLUS 

PILOT RF SIGNAL 
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TRACKING SERVO 

CONDUCTIVE 
DISC 

FIG. 4-JVC'S AHD digital -audio disc system 
works on the same principles as its VHD video- 
disc system. 

DAMPER 

STYLUS 

DISC 

PIEZOELECTRIC 
CONVERTER 

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

Characteristics 

GLASS 
OPTICAL 
POLISHING . 
PHOTO 
RESIST 
COATING 

LASER 
CUTTING 

DEVE LOPMENT 

SILVERING 

Ni PLATING 

1 

(GLASS PLATE) 

PHOTO RESIST 

PLASTIC 

1-r 

7 

METAL MASTER 

GLASS MASTER 

MOTHER 110) 

METAL MASTER 

STAMPER 11001 

MOTHER 

1=1G. 6-STAGES INVOLVED in the manufacture of C -DAD discs. Numbers in parentheses at right 
indicate how many of each piece are producec:. 

Sony -Philips 

TABLE 2 

JVC Telefunken 

Signal -pickup method 
Pickup 
Signal location 
Grooves 
Surface material 
Disc caddy (holder) 
Disc size 

Playing time 

Format 

Optical 
Non -contacting 
Beneath surface 
No 
Transparent plastic 
Not required 
120 mm 

60 minutes (2 channels) 

16 -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 

Capacitance 
Contacting 
On surface 
No 
Carbon -impregnated vinyl 
Required 
260 mm 

60 minutes (4 channels) 

16 -bit 

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. 

Mechanical 
Contacting 
On surface 
Yes 
Various 
Required 
135 mm 
70 mm 

60 minutes (2 channels) 
30 minutes (2 channels) 
14 -bit 

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- 
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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. 

REFLECTION LAYER 

ROTECTION FILM 

, 

/ A 

SIGNAL SURFACE 

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

"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 treme. dous 
improvement over their all -analog 
predecessors, their quality is still far 
removed from that obtainable from all- 
digital recordings. R -E 

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 - 

chased in the United States, you can 
take it anywhere in the country, plug it 
in, pull up the "rabbit ears," and tune 
in a station. That is possible because 
we have national broadcasting standards 
that are common throughout the coun- 
try. Yet, at one time commercial tele- 
vision was going to be introduced to the 
American public without standards; 
fortunately, that "experiment" ended 
before it even started. But let's not get 
ahead of our story! 

Up to 1934 
During the first few months of 1933, 

RCA demonstrated the first successful 
all -electronic television system. Broad- 
casts were made from the RCA experi- 

MLOALII"j 

zr' EIJLAEJLiJ EL 

240 
24 per second 
sequential (no inter- 
lacing) 

Bandwidth: 2 MHz 
Video carrier: AM modulated, full 

sideband 
Audio carrier: AM modulated, full 

sideband 
Yet, the results were far better than 

any mechanical television system had 
ever accomplished. For those experi- 
ments, the video carrier was at approxi- 
mately 45 MHz. 

It may be hard for us to appreciate 

mental television transmitter, W2XBS, 
located at the top of the Empire State 
Building in New York City. The char- 
acteristics of that early all -electronic 
television system were modest: 

Lines: 
Frames: 
Scanning: 

PRE-1934 EXPERIMENTE L 

1934-1938 TV TV EXPERIMENTAL 

1938.1940 2 1Ì3i 4 5 6 71 
8 9 1 .1 11 1 211 3 141151 16117, :1 £1t1 

1940-1946 2 3 4 6 8 110 11 12 13114 ,5h6 171 18 

1946-1948 2 3 4 5 6 7 £ 10 11 12113 

1948 -PR ES. 2 3 4 6 7 9 10 11 1213 

30 40 50 60 70 80 90 100 120 140 160 18C 200 
FREQUENCY MHz 

220 240 260 I 280 300 

FIG. 1-HOW THE TELEVISION ALLOCATIONS have changed over the years. This chart shows the 
approximate frequencies of the channels; the exact frequencies are given in Table 1. 

fully what RCA had accomplished in 
1933. But to give you an idea: Many of 
the experimental television broadcast- 
ers were still using frequencies in the 2 - 
to 3 -MHz range, and bandwidths of 100 
kHz. In addition, the earlier systems 
were mechanical using gears, motors, 
mirrors, etc. As television advanced, 
each step pointed towards non -mechani- 
cal systems, and higher bandwidths and 
carrier freauencies. 

The Federal Communications Com- 
mission was established by an act of 
Congress on June 22, 1934. It was 
about that time that a portion of the 
VHF radio spectrum was allocated to 
television for the first time (see Fig. I). 
Previously, any frequency above 30 
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 
making its first move. 

1934 to 1938 
Progress was slow for television 

during those years. The depression was 
at its worst, and even mighty RCA lost 

Ir 
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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 
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 

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 pic' are tube was viewed 
through a mirror in the cabinet top. 

2.5MHz 

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 

2.5MHz 

LOWER SIDEBAND 

VIDEO 
CARRIER 

UPPER SIDEBAND 

OMHz 

1 

1MHz 2MHz 

H-1.25MHz 

OMHz 

1 

3MHz 

6MHz 

a 

AUDIO 
CARRIER 

4MHz 5MHz 6MHz 

REDUCED 
LOWER 
SIDEBAND 

1MHz 

4MHz 
4.5MHz 

AUDIO 

VIDEO 
CARRIER 

UPPER SIDEBAND 

CARRIER 

2MHz 3MHz 
1 

4MHz 
1 

5MHz 6MHz 
r 6MHz 

b 

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 technNque is the one is use today. 
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Channel 
1938-1940 

TABLE 1 

Year 
1940-1946 1946-1948 1948 -PRESENT 

1 44-50 50-56 44-50 
2 50-56 60-66 54-60 54-60 
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 
10 180-186 186-192 192-198 192-198 

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 - - 
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 mode! 7T-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 FCC 
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. tt 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 
3x3x7x7=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 
Audio carrier: FM modulated, ±75 

kHz deviation 
(later ±25 kHz devia- 
tion) 

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 valuable 
VHF 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 
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NEW USE FOR FM SCA 

AUTOMATIC ROAD 
INFORMATION SYSTEM 

Most people think of SCA as a means of piping mood music 
into stores and restaurants. West Germany has found 

a much more valuable way to use that service. 

LEN FELDMAN 
CONTRIBUTING HI-FI/VIDEO EDITOR 

A FEW YEARS AFTER MAJOR ARMSTRONG FIRST DEMONSTRATED 

a workable system of wideband-FM radio broadcasting back 
in the 193O'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 196I, 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 
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FIG. 1-AN FM -STEREO STATION that otters an SCA service does so at a 

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 at 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 a point-to-point basis. In other words, the station could 
/ease 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 
jokes 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 
FCC. 

With the advent of FM stereo in 1961, the space available 
for SCA channels was sharply reduced. Figure I shows the 
modulation spectrum of an FM -stereo transmitter. All of the 
frequencies given in the following discussion are referenced 
to the main carrier frequency. The sum (L+R) of the two 
audio channels occupies spectrum space from 30 Hz to 15 

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, so 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 of a 
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 /information). 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. 
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FIG. 2-THE ARI SYSTEM adds a 57 -kHz subcarrier to indicate the 
presence of an ARI station. 

1 

0.5 

0 

-0.5 

t 

a 

b 

TIME 

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. 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 I9 -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. 

TELEPHONE 
IN -USE 
MONITOR 
Do you embarrass easily? This phone line 
monitor will eliminate unintentional eaves- 
dropping by indicating when a phone line's 
in use. 

How it works 
Let's look at what 

happens to the tele- 
phone line when 
someone takes a 

phone off the 
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. 

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 RI and R3-more 
about them later). That positive voltage 
keeps the base -emitter junction of 
transistor QI 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 
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FIG. 1-BOTH POLARITY AND VOLTAGE at phone lines must be known in order for monitor to work. 
Use s voltmeter to determine them. 
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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 hoi d the transistors as well as the IC. Keep 
the transistor leads as short as possible. 

PARTS LIST 

All resistors 1/2 watt, 10% 
R1, R3-2.2 megohms* 
R2-330,000 ohms 
R4-33,000 ohms 
Capacitors 
C1-470 µF, 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 -11/ -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. 

11/2 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 
"C" 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 QI 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, RI 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 RI 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 RI and R3. 

The monitor will not work if it is 
hooked up backwards (Rl 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 
just a lot 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 - 
IF 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 IF -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 IF -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 
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FIG. 1-EACH RESONANT CIRCUIT in the IF strip works to give the bandpass curve the correct 
shape. 
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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. I 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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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 IF stage because they 
never pass through it. 

With today's equipment. and a little 
knowledge of what's going on, video - 
IF -strip alignment turns out to be a lot 
less complicated than you may have 
thought it to be. R -E 
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DESIGNING 
CIRCUITS 
WITH OP -AMPS 
Perhaps the most universal 
integrated circuit is the oper- 
ational amplifier. Here's how 
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 
µA703. for example. contained only a 
few transistors and a couple of resistors. 
and was used extensively as an FM IF 
amplifier...and not much else. The 
µA703 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 a single chip. They 
are even developing VLSI I Very Large 
Scale Integrated) circuits. 

The biggest portion of the IC market 
are the digital [C's. but don't count 
analog devices down and out quite yet: 
they are alive and kicking in many areas 
of technology and can out -perform de- 
vices made only a few years 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. 
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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 typical cross-sectional 
area being 50 x 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 layer is made of N -type 
material, and is grown as an extension of 
the P -type 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. 
Lastly. a layer 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 layer. indi- 
cated in Fig. I -a as vertical lines. 

The equivalent circuit is shown in Fig. 
I -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 -type (sec- 
ond and fourth) layers of the substrate. 
The series resistor is formed by the re - 

FIG. 2-OP-AMP INPUT CIRCUIT is actually a 
differertial ampifier that requires a bipolar 
power supply. 

sistance of a section of the N -type sec- 
ond layer. 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 - 
type layer and a metalization layer. The 
dielectric of the capacitor is the silicon 
dioxide layer. 

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 IC 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 - 
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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 (Ql and Q2) of the differen- 
tial pair are connected so that their emit- 
ters are fed from a single constant -cur- 
rent source (I3). 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 l;. We know from 
Kirchoff s current law that the following 
relationship holds true: 

I,+I2-13=0 (I) 
or 

11 + 12 = I, (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.. 1c 1 = IC, and IE, _ 
IE,). In actual fact they are different by 
two to five percent. but that does not 
present a problem. 

Let's assume that a voltage (V1) 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 Q I (I1) 
will increase. That increase in current I, 
must (by equations I and 2) cause a de- 
crease in current I,_. Current I, is the 
emitter current in the transistor Q,. 
Since I, decreases, the voltage drop 
across resistor R3 also decreases (i.e. 1, 

x R3 decreases). The output voltage V0 
is the difference between the collector 
potential and the voltage drop across 
resistor R3. so a reduction in 1, causes 
an increase in V0. Here we have a posi- 
tive increase in V, causing an increase 
in output -potential V0. The base of 
transistor QI is. therefore, the non - 
inverting input. 

INVERTING 
INPUT 

NONIN'iERTING 
INPUT 

OUTPUT 

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 Rl. Point A 
is called a virtual ground. 

TABLE 1 

1. Infinite input impedance 
2. Infinite open -loop (no feed- 

back) gain 
3. Zero output impedance 
4. Infinite bandwidth 
5. Zero noise contribution 
6. Both input voltages track each 

other. 

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 h increases. 
When current I, 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 V0 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 I 

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 Vin/Iin. If the input 
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will neither accept (sink) nor generate 
(source) current, then tin 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 I 

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 1012 

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? It 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 1 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 

11 12 F 

VIN 

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. 5? We know that the currents are as 
follows: 

I, = Vin/R1 (3) 
and, 

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

I, = -12 (5) 
So, by substituting equations 3 and 4 
into equation 5, we obtain: 

Vin/RI = -Vo/R2 (6) 
We can solve equation 6 for Vo. there- 

by obtaining the transfer equation for 
the inverting follower: 

Vo = -Vin x R2/R1 (7) 
The gain of any amplifier is the quo- 

tient Vo/Vin, 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/R 1 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 RI. That is because one 
end of RI 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 R1 is now grounded. 

Recall ideal property No. 6 listed in 
Table 1: Applying voltage Vin 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, 
so: 

I, = I, 
By the same sort of reasoning as in the 
previous case: 

I, = Vin/R1 (9) 
and: 

I, = (V -Vi)/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 (11) 
Algebraically rearranging equation 11 

yields: 
Vin x [(R2/Rl) + 1] = Vo (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 
I. 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 1 meg- 
ohm. with some models offering impe- 
dances as high as 1012 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 RI 
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 

VIN 

FIG. 7-UNITY-GAIN AMPLIFIER has high input 
impedance and low output impedance. This cir- 
cuit is used as a buffer. 
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shown in Fig. 7. 
Substituting R I = 0 in equation 12 

yields: 
V1, = Vin (13) 

Thus, the gain of the circuit shown in 
Fig. 7 is equal to L To understand why, 
recall ideal property No. 6. We know 
that if V1 is applied to the non -inverting 
input. then that same potential must also 
exist on the inverting input. But the in- 
verting input is also connected to the 
output. so Vi must also exist on the 
output of the operational amplifier! 

OK. but what's the use of a unity -gain 
amplifier? Aren't amplifiers 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. If a 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/R I (14) 

Provided that 
RI = R2 (15) 
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 

INVERTING 

;NONINVERTING 

FIG. 8-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 (I ,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 (I 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: 

'bias x Rf 
where Rf 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 [R I x R2/(R I +R2)]. 

One method for reducing the error 
voltage caused by the input -bias current 
is 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 RI 
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. IO and I I 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 RI 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 I3 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 
l've got a Philco C7261TMA-1 whose 

screen is red -blue on the left and green 
on the right. I 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 µF 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 
R 163 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 1/2 -watt type. Re- 
place it with a 1-watter just for luck. 

ODD PICTURE 
l've got a TS941 Quasar. I get a couple 

of black patches 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., 
Oak Park, IL 

It certainly is. I've heard of some- 
thing like this before. The cause of the 
problem is usually a big 500 vF 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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UHF-TV 
PREAMPLIFIER 

TV - trht, 
Transtormer 
N'ssrts YF/f 7,4 44.,.4a4r 

RAY PICHULO 

UNTIL RECENTLY, NOBODY SEEMED TO 

care too much about good UHF -TV 
reception, and most people were con- 
tent to take whatever quality they could 
get. The situation became serious 
enough to warrant an investigation by a 
committee made up of FCC and indus- 
try representatives. They published 
their findings late in 1980, and their 
major conclusion was that the most 
direct way to improve UHF -TV recep- 
tion was through effective receiving - 
antenna systems. 

Adding more gain 

Antenna selection and feedline con- 
siderai ions were discussed in the July, 
11981 issue of Radio -Electronics, and 
we'll take a closer look at them in Part 2 

of this article, but what happens if the 
proper antenna and feedline are used 
and we still don't get the results we 
want. What then? The next step is to 
consider a mast -mounted preamplifier. 

First, let's clear up a common mis- 
conception about preamplifiers. Many 
people believe that a preamplifier aids 
reception by boosting the signal level: 
that's only partly true. What is more 

This inexpensive antenna - 
mounted UHF -TV preamplifier can add more 

`dll than 25 dB of gain to your system and pull in 
signals you never knew were there. You'll 
also learn how to optimize your UHF reception 
through other means. 

important is that a preamplifier reduces 
the system noise -figure, which is the 
overall limiting factor to any receiving 
system's sensitivity. 

There are two sources of noise-ex- 
ternal and internal. External noise may 
be either atmospheric noise or man- 
made noise from electrical discharges. 
At UHF frequencies, external noise is 
very low, so the major noise source is 
internal-circuit noise. There is a great 
deal of room for improvement here, 
since a typical UHF tuner has a noise - 
figure of approximately 12 dB. The 
amount of noise introduced by the front 
end of a receiver plays a major part in 
establishing the overall receiver noise - 
figure, because each successive stage 
amplifies the noise introduced in the 
preceding stages. 

The effect of gain on overall -system 
noise -figure can be calculated using the 
following formula: 

N N 
+N2-1 N, -1 

T = 1 

G1 G1 G2 

Where: 
NT = overall -system noise -factor 
N1 = noise -factor of the first stage 

N2 = noise -factor of the second stage 
N3 = noise -factor of the third stage 
G1 = power gain of the first stage 
G2 = power gain of the second stage 
Note what all numbers must be in 

terms of power pin, because the use of 
dB will result in large errors-especially 
when low noise -figures are involved. 
Noise -factor can be converted to noise - 
figure using the following formula: 

Nf (g) = 10 Iog1oN 

Where: 
g =gain in dB 
N = noise factor 
Nf = noise figure 
Noise -figure can be converted 

noise -factor by using the formula: 

-log -iNf(g) 
10 

In the same way, power gain (G) can 
be calculated from gain (g) as follow 

G -log -1(g) 
10 

59 
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ANTENNA 

g = 25dB g = -7dB 
NF = 3.5d8 NF = 7dB 
N= 2.24 N = 5.01 
G = 316 G = 0.2 

N =2.24+5.01-1+15.85-1-2.49 T 316 316X0.2 
NF = 10L0G102.49 = 3.96dB 

g = 10dB 
NF = 12dB 
N = 15.85 
G = 100 

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. 

g = -7dB 
NF = 7dB 
N = 5.01 
G = 0.2 

PREAMP 

g = 25dB 
NF = 3.5dB 
N = 2.24 
G = 316 

NT = 5.01 + 2.24-1 + 15.85-1 - 11.46 
0.2 316X0.2 

NF = 10L0G7011.46 = 10.59dB 

g = 10d8 
NF = 12dB 
N = 15.85 
G = 100 

FIG. 2 -PLACING THE SAME PREAMP at the receiver -end of the system increases the noise -figure to 
10.59 dB. 

Now that we've introduced those re- 
lationships, let's look at a model of a 

typical receiving system. Figure 1 

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 
a gain of more than 10 dB over the 
losses induced by the feedline. 

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 1/2 watt, 5% 
R1-82,000 ohms 
R2-820 ohms 
R3-39,000 ohms 
R4-390 ohms 
Capacitors 
Cl, C2-3.3 pF chip capacitor 
C3, C4-2.7 pF chip capacitor 
C5, C6-680 pF, ceramic disc 
C7-0.01 µF, ceramic disc 
Semiconductors 
01, Q2-BFQ85 or BFR90 
L1 -L3 -See text 
L4-10 uH choke (31/2 turns No. 30 wire - 

wrap wire through 1/2 -inch ferrite bead) 
J1, J2 -bulkhead -mount female "F" con- 

nectors 
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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b excess of 25 dB. 

FIG. 3-TRANSISTORS USED IN PREAMP show 
excellent gain -vs. -frequency (a) and noise -fig-around channel 20, the rolloff char- 
ure -vs. -frequency (b) responses. acteristics are sufficiently broad for the 

amplifier to have a gain of 15 to 18 dB at 
The second contributing factor to the low end of the UHF band. Con- FIG.7-BARE PC BOARD shows where holes 

that preamp's performance is the PC sidering the overall response of a typical for "F" connectors, transistors and disc capaci- 
board's design; the RF path on the tors are drilled. antenna, feedline and TV tuner, the 
board is actually a 75 -ohm transmis-low -end rolloff of the amplifier is more 
sion -line section, or stripline. The use than offset by the higher response of The three elongated "S" -shaped sec- 
of stripline construction continues the the other system components. The am-tions are inductors L1, L2, and L3; L4 
75 -ohm transmission line right to the in-plifier's frequency response is shown in is made by winding 31/2 turns of No. 30 
put and output terminals of the transis-Fig. 5, a normalized response -curve for wire -wrap wire through a small (4 -inch) 
tors, thus insuring proper impedance -three prototypes tested. It should be ferrite bead. The bead should be lo- 
matching to the devices for optimum noted that the high -end response is cated as close to J2 as possible. 
performance. To take maximum ad-better than 25 dB even at channel 70, a The input and output connectors are 
vantage of the stripline construction, feature that is not found in many com-F -type connectors that are soldered to 
the RF coupling -capacitors are micro-mercially -available amplifiers; many of the rear (unetched side) of the board, 
wave chip -capacitors, which are de-them roll off sharply before channel 60. with the center pins passing through the 
signed to be integrated into the stripline board directly into the stripline sections. 
with a minimum of disturbance in the Preamp construction The copper around the two center -con- 
line's characteristics. Stripline con-Figure 6 is a foil pattern for the strip -nector holes on the rear must be re- 
struction is used almost exclusively in line preamplifier. For the stripline sec-moved so the pin will not short out 
microwave equipment and this preamp tion to exhibit the desired characteristics, against it. That is easily done by hand 
makes an ideal project for experimenters the board material must be glass -epoxy with a t/8 -inch or larger drill bit. Apply 
to gain experience with microwave -double sided material, 1/16 -inch thick. pressure gently while twisting it in the 
equipment construction techniques. hole-the foil will be removed and the 

Figure 4 shows a schematic of the insulating glass -epoxy board exposed. 
circuit. The input and output circuits Stop there-you don't want to weaken 
are both 75 ohms. (Since we discussed the material. Figure 7 shows the large 
the differences in losses between wet and small holes that have to be drilled 
300 -ohm twinlead and wet 75 -ohm coax for the jacks, transistors, and disc 
earlier, there should be no doubt as to capacitors. 
why the output cable to the TV set Assembly is reasonably straightfor- 
should be coaxial cable). ward; Fig. 8 shows the component 

The first stage of the preamp is biased placement. The two emitter leads on 
for a collector current of approximately the transistors are bent at right angles 
4 mA for the best noise -figure, and the just beyond the point where they 
second stage is biased for a collector narrow. The base and collector leads 
current of approximately 10 mA for 
optimum gain. The input filter, con- 
sisting of Cl, C2, and L1, is a high-pass 
filter that rejects anything below about 

are cut short at the same point. The 
transistors are inserted into the holes in 
the board from its etched side with the 

is collector lead (marked by a dot on the 

2 INCHES 

IS CONSTRUCTED 
only 

FIG. 6-PREAMP 
sided PC board. 

1.{ 

on double 
one side of which 

500 MHz. While that frequency falls etched. 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. 

FiG. 9-MOST COMPONENTS are tack -soldered 
to etched side of board. Exceptions are disc 
capacitors. transistors, and connectors. 

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 1/4 -watt re- 
sistors, 543 -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.lf desired, an off -the -shelf 9 -volt wail -plug DC supply can 
be used, or 12 -volts taken from TV set providing it is not "hot chassis" type. 

PARTS LIST-POWER SUPPLY 

Capacitors 
C1-500 µF, 16 volts, electrolytic 
C2-1000 pF, ceramic disc 
Semiconductors 
D1 -04-1N4001 
L1-10 µH choke (3 1/2 turns No. 30 wire - 

wrap wire through 1/s -inch ferrite bead) 
T1-12 volts, 50 mA or greater 
F1-1/4 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 
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Troubleshooting 
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 "O." 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 state 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 
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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: 

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 -I 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 Vc, 
of the system under test. In order to 
minimize the possibility of power -sup- 
ply spikes or other spurious signals 

' I' 
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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 TUL. 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 TUL 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, VTVM 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. 

Verifying 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 

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 TUL logic -family 
In either state-high or low-it has a 
low output -impedance. In the low state 
that is about 5 or IO 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 -volts and 0 -volts. 
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FIG. 5-DUAL-TFACE SCOPE shows two trains of pulses. Vertical lines in square wave are nearly 
invisible be:ause transition between states is extremely fast. 

+5 VOLTS 

2.4 VOLTS 

.8 VOLTS 

0 VOLTS 

HIGH 

UNDEFINED 

LOW 

FIG. 6-VOLTAGE THRESHOLDS determining 
logic states. Contrary to popular belief, a logic - 
"high" is not always 5 -voles. 

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 Vcc or ground, 
(2) a short between signal paths, (3) an 
open signal path, and (4) a failure of an 

FIG. 7-TWO-INPUT NAND GATE. Totem -pole configuration at output results in low impedance, 
makirg 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 Vcc 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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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 
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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 to 20 -MHz capability required of 
pulse generators used with TTL (Tran- 
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. 1-a, the 
period between the start of each pulse 
is a length of time, T, that is consider- 
ably greater than the pulse width, t. 
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 
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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 leading 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 (T,). 

Fall time-the time required at the trailing edge for the pulse to pass from 90% of 
full amplitude to 10% of full amplitude (T1). 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- 
valJe 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 is 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. 

It 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 
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FIG. 2-SIMPLIFIED BLOCK DIAGRAM of a basic pulse generator is shown here. Many outputs, 
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- 
put 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 f is 

easily made by the relationship: 
T = 1/f 

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 l00 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. well continue our look 
at pulse -generator characteristics, and 
begin to look at some applications for 
those devices. R -E 
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Here's why we're Number One. 
When it comes to logic probes, more people purchase Global 
Specialties! Because you can spend twice as much and not 
get the speed, precision, flexibility and accuracy offered by 
our four logically -priced probes-including our remarkable 
new 150 MHz ECL Probe. Not to mention the versatility, 
reliability and durability we've become famous for. 

But we don't stop there. When it comes to logic testing, Global 
Specialties does the complete job. With our DP -1 auto -sensing 
digital signal injector-for fast, easy stimulus -response testing, 
at an economical $83.00*. Plus a line of multi -channel Logic 
Monitors that provide an inside picture of circuit activity at up 
to 40 nodes simultaneously. And each product has an idea - 
filled applications manual-as well as an unmatched line of 
highly -functional accessories, to extend its versatility still more. 

With Global Specialties, there's no need to compromise on 
performance. Or value. Discover for yourself why we're the 
number -one logical choice! 

Easy -to -use Memory 
and Pulse functions 

Full readout 
indications-HI, LOW, 

PULSE 

Overload and AC -line - 
protected high - 

impedance input 
Linear input impedance 
eliminates errors due to 

non -uniform loading 

True multi -family 
performance: 

DTL, TTL, CMOS. 
Or ECL'! 

Interchangeable thin - 
profile power cords 

(instead of awkward, 
heavy or coiled cords) 

Unsurpassed reliability- 
performance proven 

All specs conservative 
and guaranteed 

Complete line of 
Half the price for equal 

p (or better) performance 
interchangeable 
probe tips and Circuit -powered with 
grounding wires, reverse -voltage 
including easy ' protection 

clip, banana plug, 
- 

alligator clip 
jumpers and 

variety of power 
cords 

Compact, high -impact, 
human -engineered case 

7C Fuiton Terr, New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227 
OTHER OFFICES: San Francisco(415) 648-0611, TWX 910-372-7992 

Europe: Phone Saffron -Walden 0799-21682, TLX 817477 
Canada: Len Finkler Ltd., Downsview, Ontario 

Standard LP -1, only $50.00', with latching memory-captures 
pulses as fast as 50 nsec, to 10MHz, guaranteed 
Economy LP -2, $32.00*, guaranteed to 50 nsec, 1.5 MHz 
High-speed LP -3 with memory, only $77.00*,, guaranteed to 
10 nsec (6 nsec, typical) and 50 MHz! 

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 
CMOS, select LP -1, -2 or -3. 

GLOBAL Call toll -free for details 

SPECIALTIES 1-800-243-6077 
CORPORATION 

*Suggested U.S. resale. Prices, specifications subject to change without notice. ® Copyright 1981 Global Specialties Corporation. 
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HOBBY CORNER 
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 you 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 [ 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 you 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, 
yourself. 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 -III module from Kaltek (Box 7462. 
Rochester. NY 14615). This amazing 
device measures approx. 3/x3/.r x%- 
inch. and it makes the whole thing pos- 
sible. The RC -III, plus a very few 
additional components will convert 
your 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 -III does its 
magic. 

Before I start, though. let me say that 
the manual that comes with the RC -!/I 
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 -III, and then a few 
variations. Figure I 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, you 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 -III counts: 
when negative, it stops. All you have to 
do is enter "I" 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 
you will have to subtract one from the 
readout if you use a "1+I" 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 you 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 
can be read from the display. 

Now, you 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 to 
arrange: Just adjust resistor R. or the 

continued on page 72 
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MARCH 
SPECIALS 
WE CARRY THE COMPLETE LINE OF 

ATARI SOFTWARE, PERIPHERALS 

AND ACCESSORIES. 

OKIDATA MICROLINE 80 ZS 

$329.00 

ATARI 810 
DISK DRIVE 

ze í///ii//%%i 

Imo I 
5429.00 J 

PERSONAL COMPUTERS 
CBM 8032 Computer 1149.00 

CBM 8050 Disk Drive 1349.00 

CBM 4032 Computer 1029.00 

CBM 4040 Disk Drive 1029.00 

CBM 4022 649.00 
CBM VIC-20 269.00 
Amdek 100G 159.00 

Amdek Color - 1 13" Color Monitor 329.00 

Microtek 16K Ramboard for Atari 800 79.00 

Microtek 32K Ramboard for Atari 400 and 800 149.00 

Qume Sprint 9/45 (Full Panel) 2295.00 

Atari 400 16K 339.00 
Atari 410 Recorder 60.00 
Atari 825 Printer 599.00 
Atari 850 Interface 139.00 

Atari 810 Disk Drive 429.00 
Atari 800 16K 749.00 
Epson MX -70 349.00 
Epson MX -80 449.00 
Epson MX -80 FT 549.00 

Epson MX -100 FT 

NEC PC -8023 Printer 

NEC 7710 Spinwriter 

NEC 7720 Spinwriter 

NEC 7730 Spinwriter 

NEC JC 1201 M(A) - Color 12" Monitor .. 
NEC 12" JB 1201M Monitor 

Okidata Microline-80 

Okidata Microline-82A 

Okidata Microline-83A 

Diablo 630 
M & R Sup -R -Terminal 

Microsoft Soft Card (Z-80) 
Hazeltine 1420 

Northstar Horizon II 32K QD 

Anadex DP -9500/9501 

Televideo 910 
Televideo 912C 

Televideo 920C 

Televideo 950 

729.00 
629.00 

2345.00 
2695.00 
2345.00 
359.00 
159.00 

329.00 
499.00 
729.00 

1995.00 
279.00 

279.00 
799.00 

2925.00 
1249.00 
559.00 
669.00 
689.00 
929.00 

CALL TOLL FREE! 
EAST COAST 

1-800-556-7586 
COMPUTER SHOPPING CENTER 

12 Meeting Street 
Cumberland, RI 02864 

1-401-722-1027 
TELEX 952106 

WEST COAST 
1-800-235-3581 
COMPUTER SHOPPING CENTER 

3533 Old Cone¡o Rd. #102 
Newbury Park, CA 91320 

1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 

TELEX 182889 

COMPUTER SHOPPING CENTER 
We Accept C.O. 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 do not Reflect Shipping Charges 

Rhode Island and California Residents please add 6% Sales Tax 

NEC GREEN 

12" MONITOR JB 1201M 

$159.00 

EPSON MX -80 
INTERFACE & CABLES IEEE $55. 
RS -232 S70. TRS-80 CABLE $35. 

$449.00 

AMDEK COLOR -1 MONITOR 

$329.00 

EPSON MX -100 FT PRINTER 

$729.00 

PRICES ARE SUBJECT 
TO CHANGE 

WITHOUT NOTICE 
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THE ROI* 
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 bought a Shure V15 Type Ill, 
M97 Series, M95 Series, or M75 Series phono cartridge, we have 
way of making it perform better than it ever has before. It's the Shur 
Hyperelliptical (HE) upgrade stylus (needle) series. We've taken a 
the high trackability/low distortion benefits of the HE stylus tip (first 
introduced on the famous V15 Type IV), and put them into styli that 
will match perfectly with your cartridge, for an audible improvement 
in your system's sound at an absolutely minimal cost to you! 

Upgrading your phono cartridge with an HE replacement stylus 
will give a large return on a very small investment. You already own a 
phono cartridge with proven performance; now you can get even 
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. 

14-1 SHUR 
Shure Bra hers 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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HOBBY CORNER 
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 - 
111 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 

"1 originally built the robot to do simple 
tasks. Then I added to it, making it 
more and more sophisticated, until 
.finally..." 
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Radio- 
EIecLronics DDîDu 

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. 
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. 

DD% 

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 
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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 -911 
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 II is an intelligent buffered 
parallel printer interface for the Apple II 

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 3/4' D. x 81/2" 
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. 
CIRCLE 74 ON FREE INFORMATION CARD 

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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COMMUNICATIONS CORNER 
Speech -scrambling techniques 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 

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- 
viously a time consuming labor of love 
by the author. Thomas Harrington. 
W8OMV. 

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 
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frequencies. 
Among the earliest, and still effective 

means of scrambling communications 
so that the "average" SWL (Short Wave 
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. l -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 to 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 
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COMPUTER CORNER 
Games (computer) people play. 

LES SPINDLE` 

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 
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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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TABLEZ 

FUNCTION S1 S2 S3 S4 

Melody 1 on off off on 

Melody 2 on off off on 

Buzzer - on off on 

Chime - off on on 

Test mode/melody 1 on on on on 

Test model/melody 2 on on on on 

in music boxes, and to produce musical 
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, requiring only 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/ 
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driver from the 7930. 
Figure I 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 I, 2. and 3 (terminals 
OSI. OS2 and osa) and tuned by Rol. R02. 
and Co-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 Vpn) and 
continues until the circuit to terminal MI 
is opened (switched to Low). If the 
terminal is still switched HIGH when the 
tune ends, the tune is simply played 
over. 

Control terminals CTLI and CTL, (pins 
10 and I l ). when connected to R I -C 1 

and R2 -C2, regulate the time constant of 
the envelope. The overall tone can be 
changed by varying CI C2, R I. and R2. 
Terminal CTL, (pin 12) is the unamplified 
output of the melody -generator section 
of the IC. Terminal CTL4 (pin 13) is the 
input to the built-in audio preamplifier. 
In Fig. 2. R4 is the volume control. 
Terminals our, and ouT2 (pins 14 and 
15) are the preamp outputs used to 
drive the complementary bipolar out- 
put -transistors. 

Terminals SELI, SEL,. and MSL (pins 5. 
6. and 9) are used to control the output 
of the IC. The terminals are connected 
to switches (SI -S3) that are used to 
select melodies. chimes, or alarm, de- 
pending on their setting. Table I shows 
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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 7910-0, P, X, or 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 
ICs 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 IC 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 
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Non -Linear Systems' trio of mini - 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
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 lbs.* 

Check the chart below for de- 
tails of model features and specifi- 
cations. 

The remarkable Touch Test 20 DMM. With 
the Touch Test 20 Non -Linear Systems intro- 
duces the 2 lb. 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 
DC Voltage (200 MV - 1000V) 
AC Voltage (200 MV - 10130V) 
DC Current (200 µA - 10A) 
AC current (200 µA -10A) 
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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 write 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 

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 

POSITIVE -GOING 
PULSES -MAY BE - IN VIDEO SIGNAL 

HIGH -AMPLITUDE 
POSITIVE -GOING 
PULSES ON SCREEN 
GRID 

K GI 

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- 
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INTERNATIONAL FM-2400CH 

FREQUENCY 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. 
correction) $21.92 ea. 

IF crystals catalog price 

Write for catalog 

INTERNATIONAL CRYSTAL MFG. CO., INC 
10 North Lee Oklahoma City. Okla. 73102 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

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 
jig. but not in its cabinet. I tried a new 
yoke and convergence board with no 
luck. That left only the picture tube. I 

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 

/'m sure glad you didn't ask ore 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. I 
tried cooling things down and found that 
if I cooled the IC, the picture would 
straighten out and stay normal for five or 
ten minutes. I put the original IC back and 
found that the same thing happens. The 
schematic shows a voltage regulator, 
SC310, but I 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 bytes, 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 11 "Beginners" Package, only 
from Netronics. Only $139.95. Here's the package: 1. your 
own micro -computer, the famous ELF II (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. 8 bit Test 
Registor, 5. Logic Analyzer, 6. Gate Arrays, 7. Non -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 li "Beginners" Package. Only $139.95. 
Mail or phone in your order today and begin. 
Specifications: ELF II AIL -airmen" Package 
The computer features an RCA CMOS 1802 8 bit microprocessor addressable to 
64K bytes with DMA. Mumps, 18 Registe,,, ALU, 256 byte RAM expandable to 
64K bytes. Professional -Hex keyboard. fully decoded so there's no need to waste 
memory with keyboard scanning circuits, built-in power regulator. 5 sle plug.in 
expansion BUS ( less connectors), stable crystal clock for timing purposes and a 
double -sided. plated through PC Board plus RCA 1861 video IC to display any 
segment of memory one video n,onnoror TV screen along with the logic and support 
arcuity you need to learn everyone of the RCA 1802's capabilities. The diagnostic 
nalyzers aid in understanding and trouble shooting your ELF II, as well m other 

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. Dept RF 32 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

ELF II "Beginners" Kit $139.95 
RF Modulator $ 8.95 

Plus $3..00 for postage, handling and insurance 
( $6.00 Canada) 

Connecticut Residents add sales tax 

Total Enclosed $ 
D Personal Check Cashier's Check/Money Order 

Visa Master Charge (Bank No. 
Acct No. 

Signature Exp. Date 
Print 
Name 

Address 

City 

State Zip 
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Introducing 
the first no -crystal 
hand-held scanner. 

The Bearcat 100: 

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 
SCANNERS 

[S' Electra Company International Business Office 
Division of Masco Corp. of Indiana Sude 102.1828 Swift 
300 East County Line Road North Kansas City. Missouri 64116 
Cumberland, Indiana 46229 c 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 
you measured +5.97 volts at pin three. 
the Vcc input. That's too high! The cor- 
rect voltage should be -1-4.3 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 parts 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? 
-I.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 I -IV 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 
I have no picture, only a raster with 

colored horizontal lines, on a Zenith 

K1908C. Checking, I found only +50 volts 
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 volts 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 
flyback are OK: the boost. HV, etc. 
Your problem is either an open rectifier 
on the -4-238-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. I replaced the main filter capaci- 
tors, but it's still there. If I disconnect the 
degaussing coil, the ripple just gets 
worse. That shouldn't have anything to do 
with the filtering, should it?-I.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 RAPID ASSEMBLY 

CIRCUIT BOARD HO DER 

3 

10" 

SPRING 
LOADED 

EIGHT 
LOCK 

POSITIONS 

THREE BENCH MOUNTING HOLES 

I PA Ki AV,ÍSE 
a 

PRECISE ADJUSTMENT KNOBS 

SINGLE HAND OPERATION 

- - 2 FOUR 
WORK 

ANGLES 

CAST IRON 
WEIGHTED 

BASE 

TWO DRILLED 
AND TAPPED 
ACCESSORY 

HOLES 1/4" 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) 595-7621 
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NEW ROOKS 
For more details use free 

information card inside back cover. 
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. It answers 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; 63/4 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; 51/e 
x 83 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 with a 
component tester. 

Capacitor 33 uF Transistor E -C Transistor B -E 

Oscilloscope Specifications: 

Y Deflection 

B -E 1 uF+6&ohms 

X Deflection 

Bandwidth: DC -10 MHz (-3 dB) Timebase: 0.2s - 0.2 us/cm 
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: 
Calibrator: 
Power Supplies: 
A.C. Input: 
Weight: 
Size: 

For single components and In chrcult 
0.2V ± 1% for probe alignment 
Regulated including high voltage 
110, 127, 220, 237, VA.C., 50 - 60 Hz 
8-1/4 Lbs. 
4-1/2" H x 8.3/8"W x 10.7/16"D 

pe ' òrrñáìii;è o 
, _ 

. : °. 

HAMEG, INC. 
88 Harbor Rd , Port Washington, N.Y.,11050 
Telephone:5' 6-883-3837 
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NEW PRODUCTS 
For more details use free information card 

inside back cover. 

GRAPHIC EQUALIZER, model EQ2400, 
stereo frequency equalizer for the home 
recordist or music listener. The user 
listen to music "flat" while making 
monitoring an equalized recording, 

is a 

can 
and 

or 

for 

will 

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 
anyreceiver, re -am or integrated am- P P, 9 
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 

-i i¢ rtl12$24 , tei ces r 
za - ge zz2. _ _+ 
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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 
each stereo channel, each with true octave 
spacing calibrated to ±15 dB. That 
not only improve the sound of the user's 
cartridge but also remove hiss, rumble, 
and surface noise. 

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 tripiers, 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. 
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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. 

**Weer "P 
v stelé _ e 
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The model ND -1000 accepts metal, 
normal, and Cr02 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 

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) 
HY80 (30 watts RMS) 
HY120 (60 watts RMS) 
HY200 (120 watts RMS) 
HY400 (240 watts RMS) 
FP480 "Bridges" 2 HY400s for 480 watts RMS 20.00 

$25.95 
$29.95 

59.95 
79.95 
99.95 

GL3DSTDRE Electronics 
901 Fuhrmann Blvd., Phone Orders 
Buffalo, New York, 14203. (718) 849-0735 

Name 
Address 
City Zip 
Please send Amt. 

Check ( ) MIO ( ) Visa ( ) MIC ( ) 

Number Exp J 
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The new 
1982 RCA SK 

Replacement Guide. 

Gyiae 
Co to 7,8hs4 Re/iab' 

S°' stele n vRepa 
Replace ent q''Cee t MRp n s 

en°ietio R is SK Replacement 
Solid State 
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BASIC TRAINING 
Learn to write concise, effective 
programs in BASIC with two 
great books from Sams. 

BASIC PROGRAMMING PRIMER, 
by Mitchell Waite and Michael 
Pardee, is an excellent, user- 
friendly guide to BASIC -language 
programming fundamentals. Its 
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 

SAMS 
BOOKS 

Mail to: Howard W. Sams & Co., Inc., 4300 West 
62nd St., P.O. Box 7092, Indianapolis, IN 46206 

Quantity 
BASIC PROGRAMMING 

PRIMER No.21586 $11.95 
BASIC PROGRAMMER'S 

NOTEBOOK No. 21841 $12.95 

Amount of Order $ 
Add Handling Costs $ 2.00 

Add Local Sales Tax Where Applicable $ 

Total Amount of Order $ 

Payment Enclosed: D Check Money Order 
D VISA MasterCard Interbank No 

Account No 

Expiration Date 

Name (Print) 

Signature 

Address 

City State Zip 

Call toll free 800-428-3696 for the name of your local 
Sams Book outlet or to order by phone (give Sams 
Operator the code number in the box below). Offer 
good in U.S.A. only. Offer expires 6/30/82. Prices sub- 
ject to change without notice. 

AD154 

CIRCLE 69 ON FREE INFORMATION CARD 

tion, and features digital channel -display, 
preset and variable audio subcarrier 
selector, automatic frequency -control for 
stability, and full metering. For installation 
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versatility, the down -converter module 
(supplied) may be mounted internally, or 
at the antenna. Accessories for the model 
ESR24 include remote control, a remote 
tuning -meter, and splash -proof housing. 
The styling makes it suitable for commer- 
cial or private installations. The model 
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 
311 x 111/2 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,mode/ 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 

e , J1y o 
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COMPUTERS 
Complete Microprocessors line, peripherals & Terminals. 

Green Monitor 169.00 SOROC IQ 135 .... .795.00 
Leedex 100 Mon 139.00 TI -99/4 399.00 
Visicalc 160.00 Epson MX -80 .... .call us 
Microsoft Z/80 .. .32000 Color Monitor call us 

IDS 445G call us TI -810. . .. ..1395.00 
TI -745 .1440.00 80 Column Board 299.00 

Texas Instruments 
Invest Anal $ 42.00 TI -59 .. ..$175.00 
Accessories Call us TI -55 II 3995 
TI -58C ....... .....80.00 Speak & Spell 4995 
PC100C 155.00 TI Programmer 4795 
TI BAIT 39 0" MBA 49 95 

HEWLETT-PACKARD 
HP/125 Computer 
HP/37E 

HP -33C 

.call us HP -1 IC NEW ...call us 

$60.00 HP -12C NEW . call us 
7000 HP -41C Mem Module ..26.00 

HP -34C .115.00 HP-41CV 245.00 
HP -38C 114.99 HP -67 295.00 
HP -41C Prag 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 INTREPID $274.00 
SCM 2500 289.00 CLASSIC 12 159.00 

All units shipped in original cartons with accessories 
according to manufacturer's specification. Send 
money 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.. 

%1aáíá'd, Onc. 
519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144 

www.americanradiohistory.com



appropriate program, it can give you a 
complete and versatile CW keyboard/ 
reader combination. 

tt- 

CW G°MP°T{p INT69tAC6 

I111....... 
tests IT . ....l. 

1 ... 
YODEL t.h4-/160 .P.Y.t 
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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 CW at 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 front 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, LIST'P will list a 

BASIC program on the printer, LPRINT in a 

BASIC program will directly output to the 
printer, and LIST#P: will list assembler 
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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 

ele elk 
PROFESSIONAL COLOR TV 

SERVICE EQUIPMENT 

Modernizes any test jig 

Model 10J107 

UPDATE KIT 
Unique transverter system with 
9 HORIZONTAL & 5 VERTICAL 
IMPEDANCE SELECTIONS and 

special matching yoke. 

ADAPTERS 
FOR 

ALL 

MAKES 

OF 

JIGS 

To 

service 
all 

domestic and 
imported TVs. 

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 advantage 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! 

ONLY $3995 
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: 

3001 Malmo Road 
Arlington Heights 
Illinois 60005 

VIDEO PLAYGROUND, 3001 Malmo, Arlington Hts., IL 60005 

EYES! Send me Switcher(s) 
at only $39.95 each plus $2.00 
each for shipping & handling. 
(Illinois residents add 6°h sales 
tax.) 

I enclose check or money order 
Master Card Visa account # 

Sig 
(charge orders must be signed) 

Name 
(please print) 

Address 

City State _ZIP 
Interbank # Exp. date MAIL TODAY! DEPT. 119 
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IA1tq;1f51{tIPS 

SEARCH 

NO 

MORE! 

MAG -49 

TO RECEIVE YOUR CATALOG, COMPLETE THIS 
AND MAIL WITH $1.00 CHECK OR MONEY ORDER 

(refundable with first order) TO: 
D.R.I. Industries, Inc. 

11100 Hampshire Ave. So., Bloomington, MN 55438 
MR. 

NAME Mss 

Never again waste valuable time & money 
searching for a certain size or type nut, bolt, 
rivet, nail, whatever. We've got just about 
every kind of fastener, part, and piece of 
hardware you'll ever need! Plus installation 

and removal tools. And a complete 
line of parts organizers. 

IT'S A HARDWARE STORE 
AT YOUR FINGERTIPS! 

Send $1.00 for a fully illustrated catalog 
(refundable with first order) 

D.R.I. Industries, Inc. Dept. RE -382 
11100 Hampshire Ave. So., 
Bloomington, MN 55438 

First M.I. Last 

ADDRESS 
Street 8 Number 

ICM State Zip 

Digital 
Multimeter 

The Drake DM2350 Digital Multimeter is a 

convenient, small handheld liquid crystal 
display meter ideal for the serviceman or 
hobbyist. This 3'/z digit meter is auto -ranging. 
auto -zeroing, has polarity indication, and an 
over -range warning signal. Battery life is 
greater than 300 hours with a "low battery" 
indicator. A continuity test sounds a signal 
when circuit resistance is less than 20 ohms. 
Dc accuracy is a basic 0.8%. 

Batteries, probes, 20 amp current shunt, spare 
fuse and soft carrying case all included at $95.95 

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 
In Ohio, or for 

DRAKE information call: 
1.513-866-2421 

R. L. DRAKE COMPANY 
540 Richard Street, Miamisburg, Ohio 45342 

INSTITUTIONAL AND DEALER INQUIRIES INVITED. 
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An enclosure as 
good as your idea. 

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: 
'Attractive yet inexpensive. Durable ABS construction. 

Many sizes, colors, accessories. Built in 
bosses and slots speed component 
mounting. Available off -the -shelf 
from single unit to production 
quantities. See them at your 
PacTec Distributor. And ask 
him for your free catalog. 

PACWTECLrp. 
subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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DON'T 
FORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 

works equally well with BASIC, DOS, or 
the Atari Assembler/Debug. It will work 
with virtually any program that directs 
printer data through the IOCB. It will work 
with machine -language programs that do 
not reside in or clear memory locations 
0700H to 07AAH. 

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 -AROUND, model SPR- 
1030, is designed and engineered for 3 - 
inch bus -bar measurements. as well as 
for use on round cable up to 215/16 
inches OD. The scale, which rotates for 
easier readings, has continuous duty for 
every range. 

There are five current ranges up to 1000 - 
amps AC and three voltage scales up to 
750 -volts AC (self-contained); the unit 
comes with a one-piece Ohmprobe for 
both resistance and continuity testing. 
Full-scale accuracy on signals from 50-400 
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Hz is ±3%. Safety features include shock - 
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, model 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 
second. It allows the model VIC 20 user to 

CIRCLE 149 ON FREE INFORMATION CARD 

www.americanradiohistory.com



Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Earn up to 
$600 a week 
and more! 

I earn at home in spare time. 
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 
you- "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 
owe 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. It's that easy! 
U.S. Federal law requires you to have an FCC License if you 
wart to operate and maintain virtually any communications 
system - you don't need a College degree to qualify, but you 
DC 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 
obhgaticn. No salesmen will call. MAIL COUPON TODAY! 

COMMAND PRODUCTIONS 
CC LICENSE TRAINING, Dept. E 

P.O. Box 2223, San Francisco, CA 94126 
Rush FREE facts on how I can prepare for my FCC 
. icense at home in my spare time. 

NAME 
ADDRESS___ 

STATE _ZIP 
CIRCLE 84 ON FREE INFORMATION CARD 

.1 

t 
Power Line 

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 
In Ohio, or for 
information call: 
1-513-866-2421 

DRAKE 

R. L. DRAKE COMPANY 
540 Richard Street, Miamisburg, Ohio 45342 

INSTITUTIONAL AND DEALER INOUIRIES INVITEO. 1111101 
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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 V/C 1515 is 
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. 
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The Skyview /V 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 /V 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 

CHANNEL 1 ? 

continued front 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 I was deleted from 
the allocation plan. Channel l'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 

1r4Ocorporation_ 
SOAR 

Full autoranging for AC/DC volts, current 
and Hi/Lo Pwr. S2 for fast, easy use. Touch 
button diode test. 

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, ft, 
kf2, plus numerical value for error free 
readings. 

Auto decimal, polarity and low battery 
indicator. 

Electronic or fuse overload protection for 
all functions, just in case .. . 

Continuity beeper on Models ME -531 and 
ME -532 for "No -Look" circuit checkout. 
10 Ampere AC/DC current ranges.on ME - 
531. 

Operates 300 hrs on two "AA" cells. 
Complete with batteries, spare fuse, test 
leads, full one year ltd. warranty. 

MODEL ME -533 
ME -532 
ME -531 

$75.00 
85.00 
99.50 

Available at selected Distributors or 
write/phone: 

NORTH 
AMERICAN 

eSOAR 
corporation 

1 126 Cornell Avenue Cherry Hill, NJ 08002 
Tel. (609) 488-1060 
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MARKET CENTER 
SATELLITE TV TONIGHT LIVE I 

DISH ANTENNA 

RECEIVER l,/U 
MDS COMPLETE RECEIVING 
SYSTEM READY FOR TV HOOK-UP 

SATELLITE T.V. INC. 
P.O. Box 361a DEPT. RE -3 

LANTANA, FL. 33462 
SEND 59.95 PLUS $2.50 SHIPPING 
& HANDLING OR CALL OUR 24 HR. 

C.O.D. ORDER LINE 1305) 645-3640 

NAME 

ADDRESS 

$295 SATELLITE 
ANTENNA (1O FT. x 10 Fr.) 

FOR THE DO-IT-YOURSELFER 
JUST PUBLISHED - MAGNIFICENTLY ILLUSTRATED 
DIAGRAMS - GRAPHS - EXTENSIVE PHOTO - 
GRAPHS - MAJOR SOURCES - ANTENNAS - LOW 
NOISE AMPLIFIERS - RECEIVERS AND MORE. 

THIS AMAZING BOOK DESCRIBES THE ENTIRE FIELD OF 
SATELLITE TRANSMISSION AND RECEPTION WITH THE THOROUGH- 
NESS OF AN ENCYCLOPEDIA. ONE CAREFUL STEP AT A TIME OUR 
COMPREHENSIVE NOOK HAS BEEN WRITTEN SO THAT EVEN A 
BEGINNER CAN EASILY UNDERSTAND THE SIMPLIFYING TECHNO- 
LOGY BECAUSE WE MADE IT SO EASY TO LEARN. 

NOW YOU CAN HAVE A 1OO PLUS CHANNEL RECEPTION SYSTEM 
AND ENJOY EVERYTHING BEING TELECAST IN THE WORLD. 

SATELLITE TELEVISION 
SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete, polar mount, $1950.00, electronics at cost 
also. TRI -STAR COMMUNICATIONS, Box 843, 
Erie. MI 48133 (419) 726-1095 

FREE $200 value TVRO P.C. board set, when you 
loin our development group. Complete systems 
low as $700. Newest low cost designs, antennas, 
group purchasing, more. Info $1.00, membership 
$50. 509-534-8088 6-9 PM PST. COMPUTER 
SATELLITE SERVICES, 1604 N. Smith St., Spo- 
kane WA 99207 

SATELLITE TV. Books, parts, low -noise micro- 
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- 
netic) 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; or explicit geographical location in 
your city; plus 56.50 to: HUTSON INDUSTRIES, 
INC., P.O. 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.O. Box 8369. Roseville, MN 55113 

SATELLITE system, only $1925.00 complete, re- 
ceiver kits available, WESTCOM, 715 Washing- 
ton. Ayden, NC 28513. Dealers wanted. 

SATELLITE Receiver kit, Antenna Kit, IF Strips, 
Mixers, IC'S LNA'S, Hardware. Alignment ser- 
vice. LANEY SCIENTIFIC INSTRUMENTS, Box 
20131. Jackson, MS 39209 

SYSTEM 20 

$211.115 ./ 
*$ .00 snipping 

MICROWAVE IV SYSTEM 
Precision 25" Parabolic Antenna 
Prebuilt Converter and Preamp 
Assembled Power Supply 
Low -loss Coaxial Cables 
One Year Warranty 
Completely Built and Tested 

DATA SERVICE CO. 
3110 Evelyn Street 
Roseville, MN 55113 F 612-636-9469 

SATELLITE super -mixer: DBM-4150A. Clean up 
your TVRO receiver! Near -theoretical perfor- 
mance; flat response. DC -15001F. SMA connec- 
tors; $69.50 - CK/MO/COD. RIGEL SYSTEMS, 
2974R Scott Blvd., Santa Clara. CA 95050 (408) 
727-4231. 

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. 

l 

Plans/Kits ( ) Business Opportunities ( ) For Sale 
Education/Instruction ( ) Wanted ( ) 

Special Category: $10 

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 

6 

2 

7 

3 

8 9 10 

11 12 

- 

13 14 15 

16 17- 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

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. 

We don't just 
sell Information! 
We Manufacture 
Hardware! 

From offshore oil rigs, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our 94 Page 

technical information 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! 

CALL 
24-hrs. C.O.D. Hotline 

(305) 339-7600 

® SPACECOAST 
RESEARCH CORPORATION 

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 
your selection and installation of a system! 
$7.50; also: Homesat Monthly Newsletter, one 
year, $5. Order both for only $12. H &G HOMESAT 
SERVICES, Box 422, Seaford, NY 11873 

SATELLITE TELEVISION EARTH STATION KIT 
LOW COST COMPLETE SYSTEM 

Special Offer SUBS» 
Kit includes all electronic and mechanical parts needed to 
assemble a complete operating Earth Station. You provide the 
labor and hand tools. 

Included in the kit area 12-fnot fully steerable parabolic dish. 
low noise amplifier. antenna. rotator. receiver. modulator. 
necessary cables/connectors and complete assembly/ 
operating instructions. EVERYTHING - down to the last nut. 
bolt and screw is provided. 

Illustrated Brochure with 

Complete Details - $2.00 

MICROTENNA ASSOCIATES 
2335 South. 2300 West 

Salt Lake City. Utah 84119 

E9kjos.1 
. . 

5P1 
SATELLITE TV 

FANTASTIC 80Kra CHANNELS 

New antenna construction plans plus big 8 x11 
book loaded with aiming info. kits. LNAs and re- 
ceivers at wholesale prices. Far better than cable 
TV! Enjoy crystal clear reception. Send $9.95 to- 
day. Add $2.00 for 1st class (air mail) or call our 
24 hr. COO order line (305)862-5068 Now. 

Global TV Electronics. P.O. 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.O. Box 181108, Dept. 286A, Memphis, TN. 38118 

901-795-4504 
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l 
¿CG SCocp. 

L 
STANDAR D AND 

LOW POWER SCHOTTKY 
7400N 
74015 
7402N 
74035 
7404N 
74055 
74065 
7407N 
7408N 
7409N 
7410N 
7412N 
74135 
74145 
74165 
74175 
74205 
74225 
74235 
74255 
7426N 
7427N 
74285 
74305 
7432N 
74335 
74375 
74385 
74405 
7442N 
7445N 
74465 
744765 
7450N 
74515 
74535 
74545 
7472N .36 
7473N .35 
74745 .35 
74755 .47 
74765 .35 
7483AN .48 
7484AN 1.99 
74855 .86 
7486N .35 
7490AN .38 
7491AN .50 
7492AN .42 
749365 .30 
749465 .65 
7495AN .54 
7496N .50 
7497N 1.99 
741005 1.38 
741045 .64 
7410785 .40 
741095 .40 
74110N .52 
741115 .72 
74116N 1.38 
741205 1.39 
741215 .39 
74122N .46 
74123N .44 
741255 .44 
74126AN .46 
741285 .64 
741325 .44 
741365 .52 
741415 95 
74142N 2.96 
741435 3.44 
74144N 3.44 
741455 .67 
741475 1.50 
74148N M 
741505 115 
741515 .54 
74153N .46 
74154N 1.25 
74155N .58 
74157N .58 
74159N 1.52 
741605 .80 
74161AN .68 
74162N .89 
74163ÁN 69 
741645 69 

.23 741655 .69 /4LS125N .49 

.25 74166N .69 74LS126N .49 

.24 74170N 1.75 74LS132N .58 

.24 74172N 3.95 74LS133N .49 

.28 
74173N .79 741_51365 .42 

28 
741745 .66 74LS138N .55 

38 
74175N .66 74LS139N .55 

.41 741765 .77 74LS145N 1.09 

.26 74178N 1.17 74LS1475 1.96 

.28 741795 1.35 74LS148N 1.43 
28 741805 .75 74LS151N .43 

.3.5 
741825 .52 74LS1535 .42 

.42 74184N 2.39 74LS155N .87 
44 7419.55 2.38 74LS156N .87 
36 741905 .75 74LS157N .48 

.36 741915 .75 74LS1585 .48 

.25 74192N .75 74L51605 .79 
45 741935 .75 74LS161N .75 
29 74194N .75 74LS162N .84 
.32 74195N .55 74LS163N 69 
.32 741966 .79 74LS164N .58 
32 741975 .79 74LS165N .89 
.48 741965 1.39 74LS166N 1.64 
23 741995 1.39 74LS170N 1.59 
.36 742215 .68 74LS173N .72 
.42 

742465 1.70 74LS174N 44 
38 742475 1.50 74LS175N 44 
42 

742516 .89 74LS181N 1.99 
25 74259N 1.89 74LS189N 4.45 
.52 742735 1.99 74LS190N .85 
89 

74276N 1.19 74LS191N .85 
.79 74278N 2.38 74LS192N .74 
.79 74279N .76 74LS193N .74 

25 
74283N 1.10 74LS1945 .74 

19 742935 .95 74LS197N .88 
.29 74298N .84 74LS221N .89 
.29 743515 230 74LS240N 1.25 

74365AN .58 74LS241N 1.25 
743665 .59 74LS242N 1.25 

74LS243N 1.25 
74LS244N 1.25 
74LS245N 1.95 
74LS247N .84 
74LS248N 1.09 
74LS249N 1.10 
74LS2515 .69 
74LS253N .69 
74LS257N .69 
74LS258N .69 
74LS259N 1.49 
74LS260N 1.25 
74LS266N .42 
74LS273N 1.19 
74L52755 3.39 
74LS279N .44 
74LS280N 1.96 
74LS283N .88 
74LS290N .79 
74LS293N .79 
74LS2965 .99 
74LS299N 2.89 
74LS320N 2.75 
74LS321N 3.95 
74LS322N 4.95 
74LS323N 4.95 
74LS324N 3.25 
74LS348N 1.65 
74LS352N 1.28 
74LS353N 1.28 
74LA.1162N 9.95 
74LS365N .59 
74LS366N .59 
74LS367N .59 
741S3685 59 
74LS373N 1.39 
74LS374N 1.39 
74LS375N .64 
74LS377N 1.25 
74LS3785 .99 
74LS379N 1.09 
74LS390N 1.44 
74LS393N 1.44 
74LS395N 1.19 
74LS447N .89 
74LS490N 1.89 
74LS630N 64 ao 

74LS669N .84 
74LS670N 1.99 

7436865 .59 
743905 .96 
74393N 1.49 

74LSOON .21 
74LS01N .22 
74L502N .24 
74LS03N .24 
74LSO4N .25 
74LS05N .25 
74LS08N .25 
74L5095 25 
74L51oN .24 
74LS11N 28 
74LS12N .25 
74LS13N .38 
74LS14N .48 
74LS20N .24 
74LS21N .27 
74LS26N .25 
74L5275 .29 
74LS30N .24 
74LS32N .27 
74L537N .29 
74LS38N .29 
74LS42N .44 
74LS47N .72 
74LS48N 78 
74LS51N .24 
74L5545 .24 
74L555N .24 
74LS73N .35 
74LS74N .35 
74LS75N .45 
74LS765 .44 
74LS78N .39 
74LS83N 89 
74LS85N .89 
74LS86N .38 
74LS90N .42 
74LS91N .99 
74LS92N .54 
74LS93N .54 
74LS95N .52 
74LS96N .72 
74LS107N.42 
74LS1096.36 
74LS1125.36 
741.51225 .45 
74LS123N.69 

CMOS 
CD4001BE 
CD4002BE 
CD4006BE 
CD4007BE 
CD40088E 
CD4009BE 
CD4010BE 
CD40118E 
C04012BE 
CD4013BE 
CD4014BE 
C 040158 
CD4016BE 
CD4017BE 
C04018BE 
CD4019BE 
CD40200E 
CD4021aE 
CD4022BE 
C04023BE 
CD4024BE 
CD4025BE 
CD40268E 
CD4027BE 
C04028BE 
CD4029BE 
CD403oBE 
CD4033BE 
CD4034BE 
C04035BE 
C04040BE 
C04041BE 
CD4042BE 
C04043BE 
C04044BE 
CD4046BE 
CD4047BE 
CD4049BE 
CD4050BE 
CE/40518E 
CD4052BE 
C04053BE 
CD406OBE 
C04066BE 
CD4068BE 
CD4069BE 
CD4070BE 
CD4071 BE 
C040728E 

.25 CD4073BE 

.25 CD4075BE 

.79 C04076BE 

.24 C04078BE 

.75 C04510BE 

.39 CD4511BE 

.39 CD4512BE 

.25 CD4514BE 

.25 CD4515BE 

.39 CD4516BE 

.75 CD4519BE 

.75 CD4520BE 

.39 CD4522BE 

.70 C04526BE 

.75 CD4527BE 

.39 CD4528BE 

.70 CD4531BE 

.75 CD4532BE 
.79 CD4539BE 
.25 CD4543BE 
.44 CD4553BE 
.25 CD45550E 

1.95 CD4556BE 
.45 CD4581BE 
.39 CD4582BE 
.75 CD4584BE 
.38 CD4585BE .79 

1.67 CD4702BE 15.95 
1.99 C040818E .25 
.75 CD40828E .25 
.64 CD4085BE .75 
.79 CD4086BE .75 
.54 CD4093BE .56 
.65 CD4099BE 1.25 
.55 CD4104BE 2.34 
.79 40097PC .83 
.85 40098PC .97 
.38 74C00N .34 
.38 74C 14N .65 
.79 74C20N .34 
.85 74C76N A1 
.75 74C85N .79 
.99 74C107N .53 
.49 74C161N .99 
35 74C163N .99 

.25 74C173N .59 

.35 74C175N 75 

.25 74C192N .99 

.25 74C193N .99 

.35 

.28 

.59 
28 
64 
99 
.99 

1.50 
1.68 

.75 

.45 
.70 
.99 
.99 

1.47 
.85 
.99 
99 
99 

1.21 
2.89 

.75 

.75 
1.89 
.89 
A2 

LINEAR IC'S 
LM309K 1.35 LM741CH .59 
LM323K 4.50 LM747CN .50 
LM324CN 
LM339CN 
LM348CN 
LM555N-8 
LM556CN 
LM567N-8 
LM723CN 

.48 LM1488CN .64 

.48 LM1489CN .64 

.99 LM2240CN 1.80 

.29 LM3403CN 1.19 

.68 LM4136CN .88 

.99 LM4558CN .44 

.45 ULN2003AN .79 

Bi-Fet OP AMPS 
TL071CP 
TL067CP 
TL074CN 
TL081CP 
TL082CP 
TL084CN 
TL430CLP 
TL431CLP 
TL497ACN 

54 
89 

1.65 
42 
85 

1 59 
69 
69 

288 

DUAL -IN -LINE 
LOW PROFILE 
I.C. SOCKETS 

CONTACTS PRICE CONTACTS 
8 PIN .13 22 PIN 

14 PIN .22 24 PIN 
16 PIN .25 28 PIN 
18 PIN .28 40 PIN 
20 PIN .31 

PRICE 
.35 
38 
44 

1%.63 

For every $100 order 
we will send you at no 
extra charge - 4 data 

books valued at 
$25.00 - MOS Memory 

Data book, Opto 
Selection Guide, 

Unitrode Data book. 
JFet Applications 

and Specs. 

1 AMP 
VOLTAGE 

REGULATORS 
78XXUC 
Positive TO -220 Pkg. .79 
Voltages 5, 6, 8, 12, 15, 18, 24. 

78XXKC 
Positive TO -3 Pkg. 1.57 
Voltages 5, 8, 12, 15, 18, 24. 

79XXUC 
Negative TO -220 Pkg. .89 
Voltages 5, 6, 8, 12, 15, 18, 24. 

79XXKC 
Negative TO -3 Pkg. 1.79 
Voltages 5. 8. 12, 15, 18, 24. 

Visit our NEW WESTBORO 
SHOWROOM Outlet Over 

$ 10,000,000 of devices in stock! 
133 Flanders Road, Westboro, Massachusetts (617) 366-0500 J 

COMPUTER SUPPORT CEF1TER * * * 
Absolutely the lowest prices and highest quality 

Only current date coded products 

STATIC RAM'S DYNAMIC RAM'S 
2101.35 1K (256 x 4) 350NS 22 PIN 3.65 
2102.25 1K (1K x 1) 250N5 16 PIN 1.45 
F2111.45 1K (256 x 4) 450NS 18 PIN 2.65 
P2112.35 1K (256 x 4) 350NS 16 PIN 2.65 
21141,30 4K (1024 x 4) 300NS 18 PIN Low Power 2.40 
2147 4K (4K x 1) 55NS 18 PIN 7.95 
2147 4K (4K x 1) 7ONS 18 PIN 7.45 
P2016.10 16K (2K x 8) 100NS 24 PIN 32.95 
P2016-15 16K (2K x 8) 15ONS 24 PIN 19.95 
P2016-20 16K (2K x 8) 200NS 24 PIN 14.88 
26132-6PS 32K (4K x 8) 450NS 28 PIN 36.95 

EPROM'S 
C2708-45 8K (1K x 8) 450NS 24 PIN 
C2716)TMS251616K (2K x 8) 450NS 24 PIN 
Single 5 Volt Supply, Intel Pin Out 
TMS2716 16K (2K x 8) 450NS 24 PIN 
3 Power Supply, T I Pin Out 
C2532 32K (2K x 8) 450NS 24 PIN 
T I Pin Out 
C2732 32K (4K x 8) 450NS 24 PIN 
Intel Pin Out 
C2564 64K (8K x 8) 450N5 24 PIN 
TI Pin Out Q 

Intel Pin Out de. OV M oK 

P4060-30 4K (4K x 1) 300NS22 PIN 2.65 
P4116-20 16K (16K x 1)200NS 16 PIN 2.65 
C4164.15 64K (64K x 1)15ONS 16 PIN 21.95 
C4164-20 64K (64K x 1)200NS 16 PIN 19.95 

PROM'S 

64K (8K x 8) 450NS 24 PIN 

4.50 

5.95 

16.95 

14.95 

14.95 

49.95 

49.95 

3341APC FIFO IMHz 4:45 ¡OC 
Steel" 3342PC 64 bit 3.95 IA° 

3347PC 80 bit 3.95 

74S188N 32 x 8 

74S288N 32 x 8 

93417/82S126 256 x 4 

93427/825129 256 x 4 

93436/7620 512 x 4 

93446/7621 512 x 4 

93448/7641 512 x 8 

93453/7643 1024 x 4 

93451/82S181 1024 x 8 

82S185/7128 2048 x 4 

825191/7138 2048 x 8 

1404A 
SHIFT 

TOS Single 
1RE024 IGISTERS 

t 2 se 
pnY 

Microprocessor Chip Sets 
6800 6500 8080 

FAMILY FAMILY FAMILY 
6800 CPU 5.65 
6802 CPU 8.65 
6808 CPU 8.45 
6809 CPU 19.95 
6810 2.65 
6821 2.65 
6840 7.95 
6845 17.95 
6850 2.95 
6852 3.45 

6502 CPU 7.45 
6504 CPU 7.65 
6505 CPU 7.65 
6520 5.95 
6522 7.95 
6532 10.85 
6551 11.10 

8035 CPU 7.25 
8039 CPU 7.95 
8080A CPU 4.95 
8085 CPU 7.95 
8155 9.00 
8748 36.00 
8755 32.00 
8212 2.25 
8214 4.25 
8216 1.98 

8224 
8226 
8228 
8251 
8253 
8255 
8257 
8259 
8279 

3.44 
2.34 
4.95 
5.95 
9.95 
5.05 
9.95 
9.95 

10.95 

16 PIN 

16 PIN 
16 PIN 
16 PIN 

16 PIN 
16 PIN 

24 PIN 

18 PIN 
24 PIN 
18 PIN 

24 PIN 

1.98 
1.98 

2.75 
2.75 
4.95 
4.60 

7.95 

6.95 
17.95 

17.95 
78.00 

érs lf°ests B° Z80 FAMILY 
Y 

Z80 -CPU 
ZBOA-CPU 
780 -PIO 
7809 -PIO 
Z80-CTC 
ZBOA-CTC 
Z80 -DMA 
Z80A-DMA 
ZOO-SIO/0 
Z80-SIO/1 
Z80Á-510/1 
ZOO -S10/2 
Z80Á -S10/2 
280-S10/9 
Z80A-S10/9 
Z80 -DART 
280A -DART 

25 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 
25 MHz 
2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 

7.55 
9.45 
6.65 
7.65 
5.95 
7.65 

17.99 
21.99 
22.45 
22.45 
27.85 
22.45 
27.85 
16.85 
21.54 
11.95 
13.25 

Active supplies 
Z8OB's-6 MHz device 
types. Prices available 

upon request. 

SCR'S and TRIAC'S 
TIC1060 SCR 5 amp 400V TO -202 .39 
TIC47 SCR 0.6 amp 200V TO -92 .59 
TIC116B SCR 8 amp 200V T0-220 1.06 
TIC1161) SCR 8 amp 400V TO -220 1.19 
TIC1268 SCR 12 amp 200V 70-220 1.18 
TIC1260 SCR 12 amp 400V TO -220 1.48 
TIC2168 Triac 6 amp 200V 70-220 1.12 
TIC2160 Tnac 6 amp 400V TO -220 .94 
TIC226D Tnac 8 amp 400V 70-220 1.10 
TIC236D Triac 12 amp 400V TO -220 1.30 
TIC2460 Tnac 16 amp 400V 10-220 1.60 
251595 SCR 1 amp 50V T0-220 .65 
254442 SCR 8 amp 200V TO -127 1.29 
256401 SCR 16 amp 100V 10-220 1.12 

LINEAR INTERFACE 
CIRCUITS 

SN75107AN 1.10 SN75365N 1.18 
SN75110AN 1.10 SN75452BP .36 
SN75150P 1.10 SN75491N 75 
S5751545 1.10 5575492N 75 

PLASTIC POWER 
TRANSISTORS 

TIP29d 
TIP29C 
TIP300 
TIP3gC 
TIP3tA 
TIP31B 
TIP31C 
TIP32A 
TIP323 
1IP32C 
TIP41A 
T11419 

.48 TIP41C 

.50 TIP42B 

.48 TIP42C 

.48 TIP110 

.49 TlPitt 

.49 TIP112 

.52 TIP115 

.46 TIP116 

.50 TIP117 

.56 TIP120 

.65 TIP121 

.65 TIP122 

.69 TIP125 .74 

.69 TIP126 .82 

.74 TIP127 .89 

.58 TIP140 1.54 

.64 TIP/41 1.84 

.72 TIP142 2.05 

.56 TIP145 1.99 

.64 TIP146 1.99 

.75 TIP147 2.45 

.74 TIP2955 .93 

.64 TIP3055 .75 

.74 

NEW 1982 
IC MASTER 

o_' 1 

Two full volumes of product data. 
Deluxe 2 -Volume Set 
New Section on PROM Programmers 
62 Manufacturers Data Sheets 
2400 Data Sheets 

REGULAR PRICE $82.50 
Active's Special 
Introductory Offer $69.95 

OPTOELECTRONICS 

L.E.D. 
LED 209 T-1 3mm Red i -- 

LED 211 T-1 3mm Green 
LED 212 T-1 3mm Yellow 
LED 220 T-1 3/4 5mm Red 
LED 222 T-1 3/4 5mm Green 
LED 224 T-1 3/4 5mm Yellow 

7 SEGMENT DISPLAYS 
322 

FND 507 I TIL 321A 111 
MAN 71AIDL707R 
MAN 72AiDL707 

SOUND & MUSIC 
GENERATOR I.C. 

Creates almost any type of sound. 
from music to gunshots and explosions. 

SN76477N (.600" Centers) 
SN76477N (.400" Centers) 
SN76488N 
SN76489N 

.10 
.19 
.14 
.11 
.24 
.16 

.99 

.99 
1.25 
1.25 

2.75 
2.75 
4.40 
6.95 

ation Notes Availabi.- 

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 H9R 5C7 
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 510.00 
Add 53 00 to cover postage & handling VISA AND MASTERCARD ACCEPTED 

CIRCLE 9 ON FREE INFORMATION CARD Advertisement valid through March 1982 

www.americanradiohistory.com



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 
(2121 434-0781. Eves. 434-1825 

EDUCATION & INSTRUCTION 
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 RapidN! Our 36th 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 110901 RE. Nashville. TN 37211 

FREE KIT Catalog 
FUNCTION GENERATOR KIT $59.95 
Auto -Ranging Cap -meter kit $79.95 

Phone 415 - 447-3433 
Write or Phone for FREE C.' TALOG. 
Average 1 minute Saturday call is Z1Ç. 

DAGE 

contains 
TEST 8 
EXPERI - 
MENTER S 

EQUIP 

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 

THEY TALK - 
YOU LISTEN! 

Improve your monitoring receivers with 
nique accessories. Preamps, descramblers, 

notch filters, active antennas, preselectors, 
multi -couplers, frequency lists, beam 

antennas and more. 

FREE CATALOG FREE 
GROVE ENTERPRISES. INC. Dent. J Brasslown. NC 28902 

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 
805. Missouri City, TX 77459 

NEGATIVE ion generators. Send for free infor- 
mation to THE SEAWARD COMPANY, P.O. Box 
2039. Burbank, CA 91507 

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. RI 02864 

SATELLITE TVRO parabolic aluminum dish. 
local materials $500. Plans. formulas $10.00. 
WARD MICROWAVE, Box 100. Conway. NC 
27820 

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. WI 53092 
(414) 241-8144 

C.WERSI 
KEYBOARD 

,. KITS 
WERSI Organs are demonstrably superior 
in overall performance, to ALL commer- 
cially built instruments, regardless of 
price. Best of all, you save 1/2 to 2/3 the 
cost with our easy to build kits. (Also 
factory assembled). 
And now - after 3 years in research 
the totally unprecedented ' Pianostar" 
electronic piano (and much morel) has 
been unveiled to international raves! 
You have to hear it to believe it! 
Explore the exciting world of WERSI, 

Free information acka9e, 
g 

lin 
free, A éal4 717/1-800-233-38151 99-4327, 9- )5 

sk for "WERSI DATA AK M33" 
Please specify Piano or Organ 

MICROWAVE television "downconverters" un- 
der $50.00. High quality. easily assembled. Cata- 
logue: $2.00 (refundable). NDS, Box 12652-R. 
Dallas. TX 75225 

PCB. 15c sq-in. Free drilling. Satisfaction 
guaranteed. INTERNATIONAL ENTERPRISE, 
6452 Hazel Circle. Simi Valley. CA 93063 

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- 
TRONIC SOUND, P.O. Box 401951. Garland. TX 
75040 

MICROWAVE HORN ANTENNA KIT 
17-26 GHz Frequency Range 17-19 lb Gain Kit w/Assembly Instructions $09.95' 
Down Converter Board $19.95' (w/Antenna Kit $14.45) 

Parts Kit for Board $29.95' (w/Antenna or Board 524951 

Complete Package (Antenna Board & Parts Kit) $7895 

MICROTENNA ASSOCIATES 
2335 South 2300 West, Salt Lake City, Utah 84119 

Check or M0 only - Allow 2-1 Weeks Delivery (Cost includes shipping) 

'Utah Residents Please Add 5% Sales Tax 

PRINTED circuit boards from sketch or artwork. 
Kit protects. Free details. DANOCINTHS INC., 
Box 261. Westland. MI 48185 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. 
C & D ELECTRONICS, PO Box 21. Jenison. MI 
49428 

CATALOG of electronic designs. Radio. audio. 
telephone. self defense & surveillance. Also 100 
MPG carburetors. Free details. PETER-SCHMITT 
ENTERPRISES, #131. Box 07071. Milwaukee. WI 
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 1177215161289-2520 

J MINI FM MIC 
Compact size, only 2"x l "x i ". Transmit 
to FM radio 88-106 MHz. Exceptional 
audio quality Transmits stable signal up 
to 900 ft. Complete kit Incl. case, battery 
8 instructions. Only $13.95. Assembled 
$18.95. Add $1.55 Set ea. Send 18n 
stamp for brochure. 

S.E. Corp., Box 16989-R 
Temple Terrece, 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 Ion 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 

E!UPLITEB MARKET CENTER 
4 

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $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. 

TEXAS 

USED COMPUTER TERMINALS. 
PRINTERS. MODEMS, SUR- 
PLUS ELECTRONIC PARTS. 
CATALOG $1.00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS. TEXAS 75235 
(214) 630-4621 

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. 

BUY THIS SPACE 
$55.00 puts your ad in this 
space in front of 197,223 active 
Radio -Electronics readers. To 
place your ad write Computer 
Market Center, Radio -Elec- 
tronics, 200 Park Avenue 
South, New York, New York 
10003 or call 212-777-6400. 

SUPPORT 

MARC H 
OF DIMES 

( 1941 I 

opY .,: 
,r 

Ed McMahon here to wish USO a qtr 
Happy Birthday. Thanks, USO for 
40 years of championship service. * 

O Ed McMahon 

th rcrsary 
[ 1981 1 

Take stock in America. 
Buy U.S. Savings Bonds. 
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LEARN ABOUT 
veal' 

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. 

Interlacing 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, I/O ports, interrupts, A/D and D/A conversion, much more. Osborne/McGraw-hill; softcover; 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 S-100 bus. Excellent reference on memories and CPU boards. Softcover; 8.5in x 1lin. format; 256 pages; $20. 

`Product User Manuals, Volume 2', 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 
and more. Softcover; 8.5in. x 11 in. format; 307 pages; $25. 

uProTM division 

OAKLAND AIRPORT, CA 94614-0355 (415)562-0636 

gODOMR 
ELECTRONICS TERMS: Cal res add tax. Allow 10% shipping; excess refunded. VISA' and Mastercarde 

orders ($2$ minimum) call (415)562-0636, 24 hrs. Include street adress for UPS. Prices 
subject to change without notice. 

MICROWAVE KIT 
$8995 CONVERTS 

MICROWAVE TO 
VHF TELEVISION 

COMPLETE INSTRUCTIONS, 
HARDWARE, POWER SUPPLY 
& YAGI ANTENNA. 

CLEAR -VUE ELECTRONICS 
*P.O. Box 600, Rochester, MI 48063 

313-375-9730 

FOR SALE 
MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. 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. 
5ree catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F, Skokie, IL 60077 

TELEPHONE 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 
Tel.: 1 (816) 842 5092 

1901 MCGEE STREET KANSAS CRY, MO. 64108 

CIRCLE 21 ON FREE INFORMATION CARD 

THE Intelligence Library. Restricted technical 
secrets-books on electronic surveillance, lock - 
picking, demolitions, investigation, etc. Free 
brochures: 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- 
ICS, 6007 N. 61st Ave., Glendale AZ 85301 (602) 
247-1151 

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, 
POB 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- 
rame'tto. CA 95826 

E,R3-12,' LAM! 
..- -1-.7 -; r -r 

REMOVES VOCAL' FROM MOST STEREO DISCS 
The Thompson Vocal Eliminator can actually remove most or 

virtual y all of a solo vota' ist from a standard stereo record and yet 
leave most of the background music untouched! Not an equalizer! We 
can prove it works over the phone. Write or call for a 24 page 
brochure and demo record. 

Writ to: LT Sound, Dept. R. P.O. Box 338, Stone Mountain, 
GA 30386 Phone 404 493-1258 COST $295.'. 

TOUCH-TONE Decoder chip. Only one chip 
needed to decode DTMF signals. Includes crystal 
and spec sheet. $64.50. Send for f re catalog on 
others. NELRAD COMMUNICATIONS, Box 150. 
Webster. MN 55088. 

TUBES. Retired repairman's stock. SASE for de- 
tails. KA5DUE, 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 

BIPOLAR ±15V @ 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- 
DIO, 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 
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 
parts/computer boards/motors, etc. Anything 
for the home constructor considererd. Send full 
details, samples, prices to TRADE SURPLUS, 
75/77 Hayfield Road, Salford, Manchester, M6 
8QA, England. Telephone 061 743 1184, Telex 
665383 TRADA G. 

COMPUTERS 
SAVE 90%. Build your own computer, CRT, and 
interfaces. Free details. DIGATEK CORPORA- 
TION, Suite E, 2723 West Butler Drive, Phoenix, 
AZ 85021 

CASSETTES/REEL-TO-REEL 
TAPES 

OPEN reel tape-mostly Ampex, used once, un - 
spliced, unboxed. 1800 50 reels; $65.00. Sam- 
ple: $2.00. 3600 10 reels; $25.00. Sample: $2.50. 
New, premium C-60 cassettes; sample: $1.00. 
AUDIO TAPES, Box 9584-G, Alexandria, VA 
22304 

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). 

www.americanradiohistory.com
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PRE -AMP KIT TA -10 20 

Incorporates brand-new D.C. design that gives a frequency 
response from 0Hz-100KHz ± 0.5dB! Added features 
like tone defeat and loudness control let you tailor your 
own frequency supplies to eliminate power fluctuation! 
Specifications: T.H.D. less than .005% T.I.M. less 
than .005% Frequency response: DC to 100KHz ± 
0.5dB RIAA deviation: ± 0.2dB S/N ratio: better 
than 70dB Sensitivity: Phono 2MV 47K/Aux. 100MV 
100K Output level: 1.3V Max output: 15V Tone 
control: bass ± IOdB @ 50Hz/treble ± 1(1dB @ 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 
X'former 

$4.50 ea. 

NEW MARK III 
9 Steps 4 Colors 

LED VU 
Stereo level indicator kit with arc -shape display panel!!! 
This Mark III LED level indicator is a new design PC board 
with an arc -shape 4 colors LED display (change color from 
red. yellow, green and the peak output indicated by rose). 
The power range Is very large from -30dB to +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 
output! 

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 T.I.M. stereo pre -amp 
Specifications: 

Output power: 100W RMS into 8 -ohm 
125W RMS into 4 -ohm 
Frequency response: 10Hz-100KHz 
T.H.D.: less than 0.008% 
S/N ratio: better than 80dB 
Input sensitivity: IV max. 
Power supply: ± 40V @ 5 amp 
One channel, needs two for stereo 

TA-1000KIT 
$51.95 

Power 
transformer 

$24.00 each 

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 from -36dB +3dB. Comes with a well - 
designed silk screen printed plastic panel and has a 
selector switch to allow floatingor gradual output indicating. 
Power supply is.6 12V D.C. with THG on board input 
sensitivity controls. This unit can work with any amplifier 
from 1W to 200W! 
Kit includes 70 pcs. driver transistors. 38 pcs. matched 4 - 
color LED. all other electronic components, PC board and 
front panel. 

MARK IV KIT 

$31.50 

PROFESSIONAL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

All solid state circuitry with high efficiency power transistor 
2SD388 and I.C. voltage regulator MC1733. Output 
voltage can be adjusted from 0-30V at 1 amp current 
limited or 0-15V at 2 amp current limited. Internal 
resistance is less than 0.005 ohm: 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 - I5V D.C. 2 amp 
MODEL TR 88B 0^-30V D.C. 1 amp 

$59.50 PER KIT 

50 WATTS AUTO STEREO BOOSTER 
BY VERTRONIX 

Sp_ '(cations: 50 watts RMS total (25W+ 
25W) 
Frequency Response: ± 
0.5dB. 20Hz ti 20KHz 
T.H.D.: 0.2% at full rated 
output 
Input Impedance: 20K ohms 
Crosstalk: Better than 90dB 
Sensitivity: 1.5V for full 
rated output 
S/N Ratio: Greater than 95dB 
Speaker Load: 2 ^'8 ohms 
Voltage Supply 9,--18V D.C. 

Model V -Amp 500 

REG. PRICE 
$119.00 EACH 

OUR SPECIALPRICE 
$55.00 EACH 

MARK V 15 STEPS LED 
POWER OUTPUT INDICATOR 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. 

$41.50 EACH KIT 

REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4e, 30V DC 800 MA adjustable. fully regulated by 
Fairchild 78MG and 79MG voltage regulator I.C. Kit 

includes all electronic parts. e -.' 

filter capacitors. LC., heat 
sinks and P.C. board. 

$12.50 PER KIT 

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 

"FISHER" 30 WATT STEREO AMP 

legitMAIN AMP (15W x 2) 
Hy idICincludes 2 pos. Fisher PA 301 
Hybrid IC all electronic parts with PC 
Board. Power supply ± 16V DC (not 
included). Power band with (KF 1% ± 

Super Buy 3dB). Voltage gain 33dB.20Hz-20KHz. 
Only $18.50 

5W AUDIO AMP KIT 
vi 2 LM 380 with Volume Control 

!)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 9N 
15V D.C. measures only 2" x 31/2 r. making it good for 

portable or discrete 
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% 
Intermodulation Distortion: (70Hz:7 KHz = 4:1 SMPTE 
Method) Less than 0.03% 
Frequency Response: Overall 10Hz N 100KHz 
+0.5dB. -1dB. 
RIAA Curve Deviation: (Phono) +0.2dB. -0.2dB 
(30Hz"'15KHz) 
Channel separation (at rated output IKHz) 
Phono.Tuner. Aux and Tape Monitor better than 70dB. 
Input sensitivity and impedance (1KHz for rated output) 

Phono: 2MV 47K ohms Aux: 130MV 50K ohms 
Tuner: 130MV 50K ohms Tape: 130MV 50K ohms 
Graphic Equalizer control: 10 Band Slide Control 
Frequency Bands: 31.5Hz; G3Hz: 125 Hz: 250Hz: 500H z: 

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. 

MODEL TA -2500 

$119.00 PER KIT 

TA -323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 

* SPECIAL * 

EXCELLENT 
PRICE! 

MODEL 001-0034 t.r., -. 

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 

1 WATT AUDIO AMP p 
All parts are pre -assembled on a mini PC .v 

Board. Supply Voltage 6.'9V D.C. 

SPECIAL PRICE $1.95 ea. 

ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Curt off when circuit is shorted 
or over load to protect your 
amplifier as well as your speak- 
ers. A must for OCL circuits. 

di KIT FORM $8.75 EA. 

41% FORMULA INTERNATIONAL INC. 3/82 

BNtepeic ANO YssboNa cowors 

j 

Send $1.00 
Inerde 

order S`Á00 purcnaae Over 550.00 penas.= 

wee .o. s. 
Catalogue 

ed 
omrele cant ezlwearer-5 Unwed 5'. - Catalogue 
Overseas ºs. zn. 

tie la.,..., Order 51000/cas Resaents Mel 5. sales Tu, 
Phone Orders Accepted on Vroa or MC ONLY. NO e O 0./Slpre Hours 10-7 Mun ih,. Sat 

12603 CRENSHAW BLVD.. HAWTHORNE. CA 90250 
PHONE: (213) 973-1921 (213) 679-5162 

POCKET STEREO CASSETTE PLAYER 
WITH STEREO HEAD PHONE 

This unit is a high 
fidelity stereo player 
which will give you 
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- 
kaline batteries. I 

leather like carrying 
case for player and 1 

carrying case for stor- 
age of 4 cassette tapes 
and 1 demo tape. 

MODEL SWM-33 
OUR DIRECT IMPORT PRICE $67.50 

CIRCLE 2 ON FREE INFORMATION CARD 
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MC 1358 
MC 1350 
MC 1330 
LM 1458 
LM 380 $2.00 
Sanyo UHF Tuner $35.00 
Capacitors Set $12.50 
Resistors Set $2.00 
Trim Pots: 

Trim Caps Set $13.50 
Pots and Knobs $2.00 

FOR COMMERCIAL FREE 
TV BOX BUILDERS 

$2.50 LM 7815 $1.20 
$2.00 NE 565 $2.00 
$3.00 Connectors Set $1.0(1 
$1.00 I.C. Socket Set $2.00 

Matching Transformer $1.40 
Tolriod Coils 

(Set of 4) $3.00 
Speaker Cabinet $12.95 
Transformer 

18V 800MA $3.00 

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! 

SANYO UHF VARACTOR TUNER 
For UHF CH 14 83 

Tuning voltage +1V... +28V D.C. Input impedance 75 
OHM. I.F. band width 7 r 16 MHz. Noise figure 11.5dB 
MAX. Size 24x" x 11/4' x14". Supply voltage 15V D.C. 

Sound I.F. = 58.0 MHz. 
Video I.F. = 62.5 MHz. 

All units are brand new 
from Sanyo. 
MODEL 115 -B -405A 

$35.00 EACH 

Tuner is the most important part for the circuit. Don't let 
those $19.00 tuners fool you! 

TV GAME BOARD 
PLAYS 4 GAMES: TENNIS; HOCKEY: HANDBALL 

AND JAI -ALAI. 
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 

PART #57456 

TENNIS JAI -ALAI 

HOCKEY HANDBALL 

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 
parts. Requires 9V battery to 
operate, speaker not included. 

A perfect gift for yourself or friends. 
SPECIAL $8.99 EACH SPEAKER $1.25 EACH 

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 I.C. is pre programmed with 4 
musical tunes. Kit comes with a nice looking plastic case, 
pre -drilled P.C. board, volume control, special sound I.C. 
speakers and all electronic components and instructions. 
Ideal for home or school projects. 

BUY 
NOW! 

SPECIAL 
PRICE! 
ONLY 

$15.50 PER KIT 
MODEL FIH-3000 

DIGITAL TIMER/CLOCK 
24 Hour preset time to turn on or oit 
12 Hour green 0.5" display for time 
operated on 12^' 16V A.C. 

The whole timer is self 
contained in a compact 
plastic case (as seen in 
photo). Designed for VTR 
with push button switch 
for easy setting. Limited 
quantity available. 

NOW ONLY $12.94 MODEL VEQ 0143 

Ï 
No FCC license 

required. 
OUR PRICE 
$49.50 

ADDITIONAL 
MICROPHONE 

(TRANSMITTER) 
AVAILABLE 

AT $28.00 EACH 

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 
Piz" x 1". Supply voltage is 15 VDC. 

* NEW ITEM * 
MODEL 001-0076 

$ 12.50 EACH 

CRYSTAL 
CONTROLLED 

WIRELESS 
MICROPHONE 

SYSTEM 
Transmitter: FET mic for Flat 30 
"v18 KHz response extra con- 
trolled 49MHz AM Band for drif t - 

free performance. 100 MW 
output (range approx. 1/4 mile) 

for reliable long range 
transmission. Powered by 
a 9V radio battery (in- 
cluded). 
Receiver. Extra controlled 
locks on 49MHz trans. 

mitter signal. 

MURA WMS-49 
WithUmet el 

VU meter 
monitors the signal strength from the microphone. Stan- 
dard phone jack outlet connection to a P.A. or other phone 
input. 9V battery included. This professional set is ideal for 
on stage. in field, church, in house or outdoor use. 

13 FUNCTIONS LCD TIME MODULE 
Displays month, date and 
day of the week 
Displays hour, minute and 
second 
AM, PM Indicator 
Alarm 1 and Alarm 2 (Inde- 
pendent) 
10 Hours Stop Watch 
12 Hours preservable count 
down time 
Hour Charm Indicator 
Back light by touch of the 
switch 

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 

37.94 EACH 
FMC -105 

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 
with the ultra sensitive condensor 
microphone that comes with the 
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. 

$11.50 PER KIT 

MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

!a MJ2955 PNP150 Watts BV=60 V $3.50 
2N3055 NPN I.C.=15 A per pair 

MJE2955 PNP90 Watts BV=60 V $3.00 
MJE3055 NPN l.C.=10 A per pair 

Pie MJ15003 NPN250 Watts BV= -140 V $12.00 
MJ15004 PNP I.C.=20 A per pair 

All above parts guaranteed to be prime and come with 
data sheets. 

MUFFIN FANS FOR EQUIPMENT 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 
4 11/16". 
MODEL MF505 

$9.50 EACH 

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. Element is 
built 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 

$6.50 Per Kit 

FLUORESCENT LIGHT DRIVER KIT 
12V DC POWERED 

Lights up 8"15 Watt Fluo- 
rescent Light Tubes. Ideal 
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! 

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 

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 -Fir radio or other 
projects. Unit works on 9V D.C. 

MODEL 968 
$4.50 EACH 

ULTRASONIC 
t, SWITCH KIT 

ä. 

Kit includes 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 I.C. and 
12V relay 

$5.50 each 

3/82 

SHIPPING AND HANOLRA OHMOES Send 91 .00 Uncle 55000 purchase Oder 55000 purchase 
5.- i For Detailed 
a. Catalogue 

25'. 20`. IND GMre aIdaarssues'eeeoIea/eoxrV sas orr M' c Osl o ÑÖ C Ó D istor. Mitera rpr Mon rro Sat 

12603 CRENSHAW BLVD.. HAWTHORNE. CA 90250 
PHONE: (213) 973-1921 (213) 679.5162 

ale FORMULA INTERNATIONAL INC. 
eiPvaecahrpdma 

Ourºae OM ¡cluäeá Lrea -danaae 
Overseas 

10% 
tsa 

BIEN 
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MICRO - Cable T.V. Decoders 
In Stock 

Complete Satellite Systems 
Micro -Wave T.V. System 
Precision Parabolic Antenna 
Advanced Down Converter 
Power Supply 
Low -Loss Coaxial Cables 
Complete - Ready To Install 

Call Toll -Free 1 - 800 - 626-5533 
SOUND & VIDEO RESEARCH 

P.O. Box 19462 
Louisville, KY 40219 

Pgp99 

pGE 

n 

OL7RRD1EER-RNo. 

I71 AE047 © ROUTE 9N, 
PLATTSBURGH, N.Y. 12901 
Tel.. (518) 561-8700. 

30 CHANNEL 
CABLE TV 

CONVERTER 

"In Harmony" 

You know harmony means more than 
Just entertainment at the USO. It's 
volunteers working together to create a 

"back home" environment for ser- 
vicemen and women stationed far from 
home. It's Informal ciasses...Inter- 
cultural understanding...and orientation 
information. USO...It's sweet music. 

Dixie Humming Birds 

Support U50 through In. United Way. OCFC, or Iocel USO cmpeig^ 

AMAZING 
DEVICES 

PHASORSISHOCKWAVE 
PPF-1. PHASOR PAIN FIELD - Is being tested by Gov't for riot control. Soon 

to come under weapons restrictions as an infernal machine. Easily hand-held. 
Hazardous - Use with discretion SOLD ONLY FOR ANIMAL CONTROL 

PPF-1 PLANS $15.00 
IPG-3. INVISIBLE PAIN FIELD GENERATOR - Produces directional field 

of moderately intense pain to lower back of head up to 50 ft. Cigarette pack sized 

enclosure is easily hidden. 
1P13-3 PLANS $7.00 IPO.3K ... KIT .... $39.50 
IPO.30.. .. ASSEMBLED FOR ANIMAL CONTROL... .. $49.50 
HUG -1. HIGH POWERED ULTRASONIC GUN - Produces directional 130 

dbs of sound pressure energy at 20-24 kHz. Hand-held, intended for lab use 
HUO.1 PLANS $10.00 

LASERS 
PARTICLE BEAM WEAPON PLANS 315.00 
LHP-2 BEGINNER VISIBLE RED NON -HAZARDOUS OPTICAL 
DEVICE. Adjustable pulse. 
LHP2... PLANS 37.00 LHP-2K KIT 339.50 
LP-3/LRG-3. LASER PISTOL AND RIFLE COMBINATION - 7-24 watts 

of infrared energy. 
LP-3ILRO.3 PLANS $10.00 

LGU-1. VISIBLE RED LASER GUN for holography. special efled s. cloud 
writing. etc. 
LGU-1 .. PLANS 310.00 
LC -1. BURNING/CUTTING CO2 LASER - 10-40 watts continuous. 
LC1 .. PLANS ... .. $15.00 
RUB -1 WELDING/DRILLING RUBYIYAG LASER. intense red. 

RUB -1 PLANS ... .. ....315.00 
HPS-1. HIGH POWERED PORTABLE ENERGY SOURCE FOR 
LASERS & MAGNETIC WEAPONS exploding wires, shock waves. etc 

HPS-1 PLANS $9.00 HPS1K KIT 349.50 
SECU RITYIPERSONAL PROTECTION 

INF- 1 INFINITY TRANSMITTER - Uses telephone lines for selective home 

or office listening while away on business or vacation. 
INF-1. PLANS 315.00 
SD -4. SEE IN THE DARK - Device. long range. SD4... PLANS.. 510.00 
VWPM-5 WIRELESS TELEPHONE TRANSMITTER - Long range 

VWPM5 PLANS ... 310.00 VWPM-5K .... KIT 334.50 

FBT-7 WIRELESS MICROPHONE - Extended range. 

FBT.7 PLANS 97.00 FBT.7K KIT 334.50 
HOD -1/1T-6 ELECTRONIC TRACKING AND HOMING DEVICE - 
HOD111TS ... PLANS . - 96.00 HOD1KI TSK KIT 339.50 
TAT -2 TALK AND TELL - Device records telephone when in use. 

TAT -2 PLANS 15.00 TAT2K.. KIT.. ..$14.50 
PSW-3. PHASOR STUN WAND - Produces energy capable of burning flesh 

Intended as a last resod personnel defense weapon 

PSW-3 PLANS $8.00 PSW.3K KIT .. $59.50 

Send for free catalog descriptions el above items, kits and parts, plus hundreds 
more. We accept, Master Charge and VISA or when ordering send check or money 

order to: 

SCIENTIFIC SYSTEMS 
DEPT. R8 BOX 716, AMHERST N.H. 03031 
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I N Cçtroniçs 
Memory 

41 16-250nS 8/14.95 
4116-200nS 8/17.95 
4164.200nS 17.95 ea. 8/128.00 
21 14 L 8/17.95 
6116 2K x 8 CMOS RAM 200nS .... 13.95 
2708 EPROM 3.49 
2716 EPROM 5.49 
2732 EPROM 12.99 
2764 EPROM 34.95 
Z6132 4K x 8 Quasi -Static RAM 24.95 

Microprocessor £t Interface 
1 771 24.50 6845 1 8.49 DAC-0800... 3.99 
1 791 . 34.95 6850 . 4.49 INS8250 ... 14.90 
21 L02 1.49 8085A . 8.95 MM58167... 8.75 
2112 .. 2.39 8212 .. 2.75 TMS9900 29.95 
2516 5.49 8214 . 3.95 TR16029... 2.49 
2532 12.99 821 6 ... 2.75 SC -01 .... 55.00 
2651 12.95 8224 3.29 Z80A-CPU... 7.95 
4044L-2 ... 2.49 8226 2.79 Z8OACTC ... 7.49 
6502 8.99 8228 4.49 Z8OADart.. . 19.95 
6800 6.99 8251 6.95 Z80APIO ... 7.49 
6802 .. 11.95 8255 6.49 Z8OAOIO ... 17.95 
6809 . 19.95 AY5-1 01 3A 4.95 Z8603 .... 74.95 
6821 . 4.95 AY5-2376 14.95 28671 .... 29.95 

1 Amp TO -220 Voltage Regulators 
PART # 1 -24 25-99 100-499 

7805 (LM340T-5) .85 .75 .65 
7812 (LM340T-12) .85 .75 .65 
7815 (LM340T-15) .85 .75 .65 
7818 (LM340T-18) .85 .75 .65 

Linear Integrated Circuits 
8038 3.95 LM393 ... 97 MC3302 .90 
LF351 . .75 -LM733 .... 99 MCI 458 .59 
LF353 1.29 LM741-8 .... 35 MCI 514 1 39 
LF357 1.39 LM741-14 . .35 NE555 . .45 
LM301 .45 LM747 77 NE556 ... .98 
LM307 49 LM748 .49 NE565 1.25 
LM311 95 LM1310 ... 2.49 NE5534 .... 2.35 
LM318 .... 1 75 LM1458 .... .69 NE5538 .... 2.25 
LM324 90 LM7800 ... 2.49 SSM2010... 7.50 
LM339 79 LM1818 ... 3.49 SSM2020... 7.50 
LM358 90 LM1889 ... 2.99 SSM2030... 7.50 
LM377 .. 2 49 LM2900 .... .69 SSM2040 ... 7.50 
LM380N-14 1 25 LM3900 .. . .89 SSM2044 ... 5.75 
LM381 .... 1 89 LM3905 ... 1.49 SSM2055 ... 6.50 
LM383 ... . 3 29 LM3914 ... 3.79 XR2206 .... 5.19 
LM384 ... . 1 95 LM391 5 ... 3.79 XR41 36 .99 
LM386 99 LM3916 ... 3.79 XR4741 . ... 1.95 
LM387 .... 1 49 LM4500 3.29 XR558 1.99 

5% Carbon Film Resistors 
We stock all 5% standard values between 

1 Ohm and 1 Meg Ohm. 

1/4 Watt 
Package of 5 .20 
Package of 100 (one value) 1.65 
Package of 1000 (one value) 12.00 

1/2 WW1 
Package of 5 .25 
Package of 100 (one value) 1.75 
Package of 1000 (one value) 15.00 

Sampler box consisting of 5 each of all 145 
standard 5% values between 1 Ohm and 1 

Meg Ohm. 

%4 Watt Sampler Box 22.00 
12 Watt Sampler Box 27.00 

Minimum Order $10.00 
Shipping 

10-24.99 3.00 Above 50.00. . FREE 
25-49.99 1.50 C.O D Add 1.65 

WESTLAND ELECTRONICS 
37387 Ford Rd. Westland, Mi 48185 

Order Line - 1-800-521-0664 
In Michigan - 313-728-0650 
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' . TRI.TEK 
BEAM 

SOCKETS 
LO PROFILE DUAL 

FACE WIPE (TIN) 

1-24 25-99 100499 500 up 

6 PIN LP .08 .075 .070 .060 
8 PIN LP .09 .085 .079 .065 

14 PIN LP .15 .135 ..120 .112 
16 PIN LP .17 .150 .135 .128 
18 PIN LP .19 .170 .150 .144 
20 PIN LP .22 .195 .170 .160 
22 PIN LP .25 .230 .210 .178 
24 PIN LP .26 .240 .220 .195 
28 PIN LP .31 .290 .270 .228 
40 PIN LP .44 .415 .370 .325 

3 LEVEL WIRE WRAP DIP SOCKETS (TIN) 

1-24 25.99 100-499 500 up 

8 PIN WWT .33 .31 .290 .270 
14 PIN WWT .38 .36 .330 .320 
16 PIN WWT .42 .39 .370 .360 
18 PIN WWT .58 .55 .515 .471 
20 PIN WWT .68 .64 .704 .620 
24 PIN WWT .81 .77 .728 .862 
28 PIN WWT .93 .87 .882 .798 
40 PIN WWT 1.27 1.20 1.136 1.092 

D Subminiature Connectors - Compare These Prices!! 
PLUGS SOCKETS 

1-9 10-24 25-99 1-9 10-24 25-99 

(DE) 9P '1.95 '1.75 '1.60 (DE) 9S '3.10 '2.75 '2.50 
IDA)15P 2.35 2.10 1.90 (DA)15S 4.20 3.75 3.45 
(DB)25P 2.60 2.35 2.15 (DB)25S 3.35 3.05 2.85 
(DC)37P 4.55 4.15 3.80 (DC)37s 8.85 8.00 7.35 
(DD)50P 5.65 5.15 4.65 (OD)50S 11.85 10.60 9.65 

DB 51228 Cover For DB 25F and S (RS 232 Type) '1.39 

CYBERTONE like a super loud SONALERT this "war- 
bling" alarm works from 9.12VDC and has variable rate and 
pitch. Ideal for smoke or burglar alarms or far-out games. Only 
13/4" diameter, 6" long leads. Model CT -1100. '7.95 

25Amp STUD DIODES 200V 59' 600V 79' 
200 ohm Carbon mike element 1.4" diameter 98' 
Miniature 600w -600n modem transformer '1.49 
6 foot 3wire Grey line cord. Rt angle plug '1.69 

JOHNSON V." BUSHING Air Variable Capacitors 49' 
. iesse7 2.19.30, 41e4563 1.4.9.20. 41001074 2.3.14.20 

CalsndsrIClock Chip and Vacuum -Fluorescent Display. 
Mostek MK50362-N, 20 pin clocklcalender I.CC with a 
FUTABA 5 -LT -02-8G V.F. display and spec sheets, 1/2" 
high characters, AM/PM indicators, colon. Blue-green color 
ideal for daylight operation. '5.98/set 

6 digit L.E.D. display 85" common cathode '3.98 
ENO 503 85' FND507 '1.49 MAN6710(DUAL) '1.98 
Switch Craft 142A miniature 'TINT -D' phone jack 49 
Line master chrome foot switch SPOT. e cord lGEM-3e '4.98 
Line master black foot switch SPOT 7 Amp CN07-5t-s '2.98 
Cherry E-53 Super Sensitive snap switch SPOT 2P1.00 
C&K DPDT '/." toggle switch w/flat designer handle au -21 98' 

MOOSE"' National Semi LM 396 Regulator adjustable from 
1.25-15V at 10 Amp. wlspecs '19.95 

Super Cap. 1 FARAD at SV. Use as memory supply DacIe-up 
Only 1'u" dia. x Vr"tall wlP.C. leads '10.50 

NC tranamifsdneeiver chip set. National LM1871n2 has 
RF & Encode/Decode up to 6 channels of digital or analog link. 
With specs .15.95/set 

100V 25 Amp Bridge Rectifier (Rem. from E4.) '1.79 
400V 4 Amp TRIAC w/Heat Sink RCA 405036 69' 
400V 35 Amp O mode TRIAC. (isolated) '1.99 
80V 5A Darlington TIP121 in 70220 package 99' 
200V 4A TO -202 TRIAC 02004F3 59' 

NYLON CABLE TIES 
4" '135.IC, .11.00/K 5" .1.95/C, .15.75/K 7" '2.50/C, 21/K 

/7' TRI -TEK 
7808 N. 27th Avenue 

Phoenix, Arizona 85021 
ORDER TOLL FREE: 1-800-528-0183 

(Order desk only) 
TERMS: '10.00 minimum order. 

Visa. MC. BAC, Check, M.O. or UPS C.O.D. 
U.S. Funds only. AZ residents add 5% sales tax. 
Prepaid orders over '50 shipping prepaid. 

OTHERS: Add '3.00 shipping & handling. 
Add '1.50 for C.O.D. orders. 
Outside U.S.. add 20%. 
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Make Radio Shack Your Parts Place 
No Waiting! No Minimum Order! Low Prices! 

Check These Test Equipment Values Handheld Enclosure 

Transistor Checker 

imam NEW! 
ï Il_ 

í) 
Tests In 
Or Out 
Of Circuit 

Only 

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! 
22-025 14.95 

s 

159 

Crystal 
Mike 

Element 
Multipurpose high - 
impedance element 
with 50-8000 Hz 
response and leads 
for easy hookup. 
270-095 1 59 

Our Best Analog VOM 

43 Ranges! 
41/4" Scale 

38% Off 
Reg. 
39.95 

2488 
Buy now and save $15.07 on 
this Micronta5 multitester with 
voltage and current Range - 
Doubler switch for extra preci- 
sion. Requires "AA" and 9V 
batteries. With leads, instruc- 
tions. 
22-204 Sale 24.88 
Sa/e Begins 2/23/82 Ends 3/28/82. 

Electrolytic Kit 

-2 1 595 
Set of 16 

35WVDC Radial Leads 

Three 4.7, 10, 47 uF; two 22, 100 uF; 
one 220, 470 and 1000 uF. In reusable 
box with hanger. 272-605.... Set 5.95 

395 
For meters, remote controllers, T -pads, 
more. Has compartment for 9V battery. 
Polystyrene. 1 Vex35/ex53l4". 
270.219 3 95 

Solid Buss Wire 

149 
Fifty feet of pretinned 24-ga. copper on 
a spool. Ideal for perfboard and printed 
circuit projects. 278-1341 1 49 

Magnet Wire 

449 
Set 
Of 3 

Ideal for winding coils. 40 ft. of 22-ga., 
75 ft. of 26-ga., 200 ft. of 30 ga. 
278-1345 Set 4.49 

Touch -Tone* 
Pad 1695 
Ideal for remote control, 
ham radio autopatching, 
phone upgrading and 
more. Top quality! 
277-1010 16.95 

' Trademark 01 AT&T 

Red Mini Lamps 
5 -Inch 
Leads 99¢ 

Pkg. of 6 

Cuts incandescents for dial lights, 
model RRs, winken-blinkens and more. 
6V at 60 milliamps. 
272-1144 Pkg. of 6/990 

Phono Jack Board 

119 

Chassis -mount phenolic board with 
eight RCA -type jacks. Excellent for au- 
dio "patch bays." 274-370 1 19 

DPST Reed Relay 
Only 

99C 
5VDC, 180 -Ohm Coll. Contacts rated 
0.5 amp at 120VAC. PC mountable. 
275-228 990 

"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. 
8 -pin DIP with ap notes. 
276-1789 2 59 

DAC801. D to A IC gives you an analog 
output up to 20 volts peak -to -peak with 
8 -bit digital input. Interaces with all 
popular logic families. Low power con- 
sumption. 16 -pin DIP with data. 
276-1791 4 49 

9400. A highly linear frequency-to-volt- 
age/voltage-to-frequency converter that 
operates up to 100 kHz. Ideal for mo- 
dems. Single or split supply. 14 -pin DIP 
with data. 276-1790 3 49 

Let's Wrap! 
.y---.--.,....-._._ --_. 

A -- -ME Iiii 

O Wire -Wrapping Tool. 41/2" long, 
metal. 276-1570 5 95 
III 30 -Gauge Kynar Wire. 50 -toot 
spools Choice of colors ... Each, 2.39 
Red 
Blue 

#278-501 
#278-503 

White 
Yellow 

#278-502 
0278-504 

Prime CMOS ICs 
Low 79e As 

Device Cat. No. Each 

4001 276-2401 .79 
4011 276-2411 .79 
4013 276-2413 .99 
4017 276-2417 1.69 
4027 276-2427 1.19 

4042 276-2442 1.29 
4049 276-2449 .99 
4050 276-2450 .99 
4066 276-2466 1.19 
4070 276-2470 .99 

4081 276-2481 .89 
4511 2762447 1.99 
4528 276-2496 1.49 
4553 2762498 3.59 

20 -Amp DPDT 
Switch 

279 1 Momentary Type. With 
spring return to center 
position. Rated 20 amps 
at 12VDC. Mounts in 7/i6" 
hole. 275-709 2 79 

Piezo Buzzer 

299 
For 1.5 to 20VD 
Loud 4.8 kHz signal gets attention. 
Ideal for battery- powered circuits - 
draws just 12 milliamps at 9VDC. 
11/ex /e" With leads. 273-060 2.99 

Text/Tape Electronics Course 

ea -. 
oc ;^°`CP 

Save 
$1090 

Reg. Separate 
Items 43.85 

Complete Course 
Developed 

Instruments 
by 

Learning Center 

DC Circuits Volume I. An easy -to -understand introduction to electricity, voltage, 
current, Ohm's law, parallel circuits and more. Fully illustrated. 480 pages. 
62-2019 Separately, 6.95 
DC Circuits Volume 11. Covers voltage dividers, capacitors, inductors, formulas and 
more. Illustrated. 508 pages. 62-2020 Separately, 6.95 
DC Circuits Audio Learning Package. Six standard cassettes that reinforce the 
concepts presented in Volumes I and II. Learn electronics fundamentals at you own 
pace! 62-2401 Separately, 29.95 

An American Electronics Tradition 
For Over Sixty -One Years! 

Prices may vary at individual stores and dealers 

ftadio ¡haek 
A DIVISION OF TANDY CORPORATION 

OVER 13200 LOCATIONS IN 76 COUNTRIES 
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C 0 KNAPP ELECTRONIC PARTS 

6 

95 

CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 

wremen NG ALL 3ALLC e[l-Ur1Ua - WUrt Inri 
30 CHANNEL CABLE TV CONVERTER' 

I+ea 
Converts mid asuper 2 O 95 band able channels 
for yiewmg on your 534.95 
TV set! ea .5 
No. 3494E047 

HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 

95 

8 5 

e r10 

Includes 
n 

ludes remote TV 
on/off H switch end 
fine tuning control! 
No. 349VA275 

ETCO MKII WIRELESS - 
THE ULTIMATE CABLE TV CONVERTER! 

Set TV to channel 3. 
aM the handheld 
remote control does 
n and 
No.. 3492Á009 

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 

8 
Restores your VCR's capa 
ilit Slorprogramming. Re 

channel mu 
col Enables weleotepmg 
of one cable program 
while watching another. 
No. 34990960 

UNUSUAL FACTORY SURPLUS 
MI DBAND - SUPER -BAND CABLE TV TUNER 

VIDCOR 
2000 

r4ar 4coewemq 

V 

p 

common 
to a cable 

IFfrequenc 
char., 

Eape, 
m en -b cablecoma, 
ten,`de 

ane 
coders. etc. With 

schematic. Na. 349VÁ342 

1349VA399. Detailed schematic ö spec sheet 31.501 

FACTORY SURPLUS UHF TUNERS 

95 Brand new production 04,/lus 
All soled state. Ideal for eaner- 

53.95 mental work building, cable TV 

ea./10 converters, etc. No. 3495U099 

95 
S17 50 
ea /,0 

MINIATURE FM WIRELESS MICROPHONE 

Rides pal.he the enm of 
hare. inReception o any itan' 537 5n 
dard FM radio or ree ceiver. ea- , s 

No. 349VA492 524.95 
/10 

OUARTER-MILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 

95 crystal 
teles mike a receiver. All 

batten operated. Fleeter waa O 
549.% esponse VU meter 

/ 5 No. 349VA093 

FACTORY SURPLUS VHF / UHF 
"TWIN" VARACTOR TUNERS' 

Admiral No, NC 3143-1. 
BRANO NEWT Ideal for bu,ldinc 
or ring electronically tunen 
TVr'F RONT ENDS A hard In 
fie item eta sensational price, 
No. 3499C308 

DUMPING! NORELCO ENDLESS LOOP CASSETTES!. 

95 
54 49 
ea /10 

Impossible to find at any 
price! 
3 minutes - No 349VA605 
6 minutes - No 340VÁ608 

IN STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEM! 

No. 34994274 

SALE OF QUARTZ BATTERY 
OPERATED CLOCK MOVEMENTS' 

995 
car 'ape" mm ' yew n. 

. yer+paranon , a.ke 
line "C" all. Imponetl from 

99.% Waft Germany. No. 349VA581 
ea. / 6 

349VA665 Matching hands 92.49/set. 
91315/eat / 5 

20 AMP REGULATED 12VDC POWER 

ma8a I as 1 lull 
load. ablyy hantlle ham station. 88 

e radin. dl s ham.ems up t 
P.E.P. Brand new. factory 

waled. 110 VAC No. 349VÁ394 55988 
ea./5 

349VÁ395 as shore. 10 amps -,SW.%.84995 ell /5 

OUR LATEST 98 PAGE 
FASCINATING CATALOG 
-jem.Wcked with unique demo. 

bargains and unusual 
often 
electronic 

. Write or circle the info, 
maven card number helot. 

ETCO ELECTRONICS 

©©PL N.Y NORTH ATTSBURGH, 
SHOPPING G CENTER 

e V,sa & Mastercard card ON. (Sorry,no C.0.0,',, Add 16% 

re UPS C1liandhng (Excess undedl N.Y. State rebdents add 7% sales 

Dealer a Export melted. our telephoneorder desk newer closes. 
can 1 -518561 8700. 

2t/e x 3' 

Modutec Meter 
0-30 AMP 

0-5 VDC 

53.95 100 us. îu 600 OHM I.R. 

Transformer 
Dual bobbin 

30V. 

®+14V. 1.5 AMP 
r 

3" Mount Centers 2" high $3.00 
Chassis (H.D.) 

Fantastic! 

790 
Deluxe Cowl Cabinet 

*Blue Top 
Grey Lower 

52.49 

4" X 2 1/8" H. 

Power One Power 
+.5% Regu ated Supply 

5V. (a 6 AMPS 

$23.50 
Power Te 

+.5% Regulated 
5V- (ä 12 AMPS 

$33.50 
TRANSFORMER 

36V. (] 
A 200 MA. 99 

SEND FOR 
FREE 1982 
CATALOG 

or call us at 

(813) 392-0406 

Capacitor 

5200 mf. 25v. 

490 
10/$4.50 

Tri -Color LEDS 
Red/Green reverse volt. 

Yellow A.C. 
2/51.50 

Infrared Emitter e 
and Photo Diode Detector 

TIL483A shoe leads 1 p,'' 2.00 
Mura Cordless Telephone 

As is Complete 
with schematics 

$43.50 
24v. DC Relay 

3PDT 10 AMP 
Gold 

contacts 

Mini Switches 
Micro Switch 

SPDT 

w'long blue paddle 790 
Compu-Lite 

red push 
(Illuminated) 

morn #849-1191 690 

Ns'? 

12V. or 9V.1.5A 

Voltage Regulator 
Fantastic Buy! 

14.2v. 

TO -3 3 AMP $1.09 

Voltage Regulators 
5V. 7805 

I I -5v. 79M05 
+6V. 7806 
+ 12V. 7812 

5/$5.50 10/$9.95 
Jumbo LEDS 

Red, Green or Yellow 

100/pß.00 
per color 

Coto Mini Relay 

CR 4003-6 

6V. SPST 

79c 
Voltage Regulator 

Boards 
Just hook up 

to transformer 

51.29 
Popular 

Prime Transistors 
ECG 123 AP or ECG159 

/6/$1.00 

100/$10.00 

Dip Tantalum Caps 
dipped and solid 

100 C 3V. 
6.8, 10, 15, 22, 33, 47. ( 6.3V. 
22, 68 C. 10V. 

1.5 
20 

.3.V Ca 4.7, 6.8 18V. 25¢ 
47, .68, 1.5. 2.2, 3.3, 4.7, 6.8 3o 35V. 

22. 68, 1 ( 50V. 

add 10% for shipping and handling 

Solid State C1 Buzzer 
12V. 

980 
Special 

RG59U Cable 
Foam - 80% Shield 

55.00/100 FT. 

min charge 52.50 

H.J. Knapp of Florida, Inc. - 

4750 96th St. N. St. Petersburg, Florida 33708 
CIRCLE 25 ON FREE INFORMATION CARD 

FREE 
CATALOG 

OF 
Burglar/Fire Alarms 

Controls Power Sources 
Remote Stations Holdup 

Alarms Wireless Components 
Magnetic Contacts Ultra- 

sonic Microwave Infrared 
Sirens Bells Glass Pro- 

tection Shock Sensors Phone 
Dialers CCTV Locks Safes 

mountain west 
4215 N. 16th St. Dept. RE -3 

Phoenix, Arizona 86016 

1-800-528-6169 

PAT. N 4,259,705 

WARNING! 
Electric Power 
Pollution, 
Spikes, 
Interference 
& Lightning 
HAZARDOUS to { 
HIGH TECH EQUIPMENT!! 

MicroComputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

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. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

ISO -1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO -3 SUPER -ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor; Com- 
mercial Protection $104.95 

ISO-17MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; 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 d Canada) 

SATISFACTION GUARANTEED! 

ISO 3 

Electronic Specialists, Inc. 
171 South Main Street. Natick. MA 01760 

Technical & Non 8001.6176551532 

98 
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t1roff-jarIn Kits 
Equalizers Mixers LED Meters 

STAMP OUT INFLATION WITH THIS - BONUS OFFER - 
5% 10% 15°10 OFF - ANY KIT OR ASSEMBLED PRODUCT 

HOW? 
5% OFF - 50% deposit and pay balance before shipping date; 10% OFF - prepay 60 
days; 15% OFF - prepay 90 days. 

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. 

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 tor your signature, return to 
us and we will process your order. Orders must be postmarked no later 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 boardered). Three (3) position 
range switch! Allows you to track all the way down to -7dB or up to+26dB with only 3d8 
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 only 11/2dB separation 
per band, also -71 to +26dB. 

STEREO GRAPHIC EQUALIZERS 

31 Band EQ 
21 Band EQ 
11 Band EQ 
11 Band EQ 

w/mic á mixer 
Equalizers and Meters 
Mono. 

KIT 

$328. 
235. 
119. 
149. 

MFG. 
$690. 

490. 
230. 
280. 

available in 

20/40S (40 LED. 3 Color 
White Boardered Rect. LEDs) 

20/400R (40 LED, 1 Color 
Red LEDs) 

Down to -71 8 26dB. Controlled Attack 8 Delay 
Time, ONLY 3dB Separation! 

STEREO LED METERS 

KIT MFG. 
$84. $2t9 

69 I49 

Call or write for full product information, specifications and pricing to. Aaron -Gavin, 
123 South MCClav Street, Unit F, Santa Ana, CA 92701, (714) 957-8710. 

Fall 81 Winter '81 - TEST EQUIPMENT 

Electronic Component 
Catalog FREE 160 Page Book 

SWUNG ELECTRONIC COMPONENTS 
AT WHOLESALE COST "" ^ 

We carry the Following: 
TEST EQUIPMENT 

B 8 K 
LEADER 
VIZ 
BECKMAN 
HITACHI 
GLOBAL SPECIALTIES 
DATA PRECISION 
HICKOK 

ELECTRONIC COMPONENTS 
JAPANESE 8 MOTOROLA Transistors 
IC's. FET, Diodes 
Capacitors 
Resistors 
Connectors. Cables 

TOOLS 
Weller. Ungar. Xcellile. Vaco. etc. 

MU CASAIO6 IM MIMI MOO MO ,)W 
ANM,bn, LLAt, rt, w 

Ol,M pKNNFl 1 Mt. tIIN 

FUJI-SVLA INC. 

Over 10 million components in stock to serve you 
Over 20,000 sq. ft. of warehouse in the East & West 
NO MINIMUM ORDER! 

FUJI-SVEA(' CA800LL 

-421TOL-2841L 

FREE 

P.O. Box 40325 Cincinnati OH 45240 Local: 513-874-0220 
Dept. Radio -Electronics Telex: 182 392 

Name 

Company 

Address 

City 

Phone 

State Zip 

CIRCLE 27 ON FREE INFORMATION CARD 

TR -2 Ife vac 
iO we 

a3.ä v ót ""'" 
1.10oo NF 

ILE D.C.W >fie B zoo MA 

TR -2 VOLTAGES AS USED IN MANY SATELLITE PROJECTS (EA.)$2,25(4)$8 00 'R-19 PEI: 120 VAC RLK/1IED-ELACE SEC.I ORICR 5.tIVACC 1i oOlIMAC 
SEC: 2 R/R - 24 V APPROK 1.4 AMP 
CT---------- 12 V (EA)$2.75 (2)95.00 

e-94 110 tJ PRI; I2.6V 88C PLANdt 16T.400 MA 1 5/11 1 3/4 0)52.40 

I1-12 

' Uli 7 
7! 79 

A.4.4 444 
OLE J,S DUN WENT N BDNCHT SUN INDUSTRIAL TERMINALS 
THtf*trt*A*fterti*btE9*dR*f*fb*S*1AftfirNY 

BAG 
HOLE FO 10 PCS. ORDER P ID OD TYPE WIRE SOW. PR.6AC NT -71K10 .75" 1,0" 71 .20 1,90 17T -?7810 .45 N 711 .18 1.95 O0 -,3Eí0 .70 .20 I.50 ST -'4110 .J9 .55 7L .15 1.45 ?1'-"sI10 ,25 .5 76) 

.17 
1.45 OT -76110 ,15 .27 
72 17T-,BKIo .25 4 70 .15 17 

yrr-7o 1 BAG OF 10 EA.WT-7I 7223,74,75,76,28£S7.50) 

EA 93.75 

180 and Ave. South 
Biggar/11h, T$ 37801 

YOUR/- 
41r 

ARTq- SfSfS SUPERMARKET 
OLE .1,E DUN B02It' T SPEAKER! (WoOFERs)(sgUAWEERa)(TYEETEIla)(HIDRAN 

ORDER 
8PK-105 66' D 8 OHMS VC "S ALNICO MAGNET-CHEEP"SSODU$NDS PRE 

(2)83. .90 PR -NO 1314HSQUARE 1R6 ^T1ITSGOOD 

TO le""KLITTLEPS 
110001114611S A10TSK-LIEF Ai 

P10MY IN AN ANT HILL, FOR IT,S SIZE IT,S A LULU, Y'ALL WILL 

HR -DI S 1/ITII. 
bon. 900 

R 0l0 (RQUAHRER)PULLT15 LECLOSl06)R 
(T(A)L)ATT' óP8-706 12 11CHS (PLAT ASOAILTo STTER) WILK 

H2.10 
L ETTT2 

CeET 1 

ALLS ii 011 S 
USED II VANS,ETC. WHERE DEPTH IS A PA"TOR,THIS IS A SUPER 
THIN BIG ON SOUNDS GOOD 100.8 OHMS ONLY 2 1/2 INCHES THICK IPA YOU WANT BIG SOUND IN CLOSE SPACE."HERE TIS. EA.$7.80 
ITTERSTOR HKR (SHAPED LIEF A WAIT ) 3 112 ^ TRIARCM331. 
IN PLASTIC CASE,W/7 PT. CORD AND 3.5 NH PLUG ON ENDHANG 
IT ON YORE BELT YORE VISOR OR SLEEP ON IT ----EA.-- 7.45 
6 INCH S OIN6 (BASS SPIR),RAS FLEI CORE,ALITCO 2.5 02I3IC 
1 INCH V.C."SHORE SOUNDS GOOD"---- ----- ̂ -(I)94,25 (2)$8,00 
1 INCH 16 OHM V. C. 'ORATED REE EDGE CONE, APPROT. I OUNCE 
MAGNET (15)WATT MOM )(A GOOD SOUNDER 1 5.85 2 9.75 SR -64 713 INCH ITOESCI1M SPRAYER 50 DENS .5-HATT((()$7.35 

((7 $$$ 

SPY -33 3 

DIIWT-7-OO@L 

VII VAR A RUNWN-54 

3 INCH 1.7 OHM 1[ST 

FOR EIFER rME1RCRSjEA 
VOLES 

SIT-81 
E-ss 6114YCR 7CH OH/I T 

OHM 
TTP Z bzAALIISCO MAG.------- ---i((EA ((5 

SR I 

SW -6 

SPI -1B 

OO 

5.00 
1.60 
1.70 
1.80- 
7.90) 

**********RDIEMBCR Y,ALL CAN RETURN ANY ITEM IF YA DONT LIKE WHAT*** a******IT LOOKS LIKE OR THE WAY IT ACTS OR FOR ANY OTHER IRAEOIP** 
.*********WITHIN 20 Pi6ns OF SHIPMENT (LESS F8. IGHTIPOR Puri. mien1Trw 

VISA & MASTER CHARGE ACCEPTED 

CALL 1-800-251-8130 

6***** WE DUN SLIPPED 

ORDER/ UASELE SIZE U IT + inn 

S 18.5 
1CR-9 27 

UP ON A GOOD DEAL OH PC BOARD *A***** SALES TAX N*Hilf f*M,1**Hr*A**Hft*A'*MR *M1tFH11MA 

VISA & tin 
7 7 4T ]Z- .65 :1.70 i^. inñ 

STER CARD mm 
60 5 112 

PC -5 45 2 I/T I IS- 1.10 
-6 90 5"Tut^ 2.0o 

TN.RES 
ES -37 6 LUC BARRIER STRIP PC MI. EA.4Sc (5) $2.00 

ADD 6.7 5% NS -3810 LUC BARRIER STRIP PC HT. EA.a0c (5) $3.75 
In ,,+ 

MM. ri Ar , r atw 
ti - i -é .- m -. 

ü ' T- in 
ug 

> mi 
1 -,i - -m- - Ä 

,^t ,t t -f-1( 
1,4' zn- .... 

4 H 
utIII<t< - 

- 

xN ,,' -- 
nIt 

-3-21 E-11, -Z - ''; -» 
Inl 

1' ID' -n Itl -1 '13 tln - -T" P, -N iN 
7t±- _-s ,n - pct 

1 

lñi1T T_ 
litt ) 
rM 

rt 
-- ,¡pa- n_ 

K--f 

i -1T.,1ó 
i!L 

4 n 

C.2 "; .. - . t 
JI 

-eii -iá Si i n ± 

N 
tá i /T j 

,.y Iu 

,t 

COST COST 
FER I FER 2 

t Inn 

F f'R 1.25 iii mm 

a"**' ADD $2. 50 It' I! NOW COMES THE COPPER CLAD BOARD " WHOPPER STOPPER" ü i Pit 
PCK-295 I EA. OF PCB -5,6,7,8,9,10 ----ALL PER -- $5.75 SHIPPING 
iIATY$t{WI(F.LG9itLAíB*Ui6fiitlaI+{illi* ;HAW;' . 

.90 40 ACCEPTED 

HC GLAD YOU BOUGHT CI.AD,HAD A HUNCH AND BOUGHTA BUNCH 
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AADVANOEDC 
IJTER 

PRODUCTS 

V-1000 

Vi 
"V -DRIVE" 

_,e 
TNe VISTA V-1000 FLOPPY DISK DRIVE SUBSYSTEM 
0.r sat.. riale ea/ ave to Ore Wºeaab adnMrbO e N 
riedibn.r ad ewevN ammLe segle alea Serra. 5a rat Pr4a 

8sA Wrdal.rad Shaw.. moraman111-rassrano rave rage 
bray ken 03 040 rates IrWN OaMy rZka1 aP Oe ran M Eetel 

bra MIA N MKS aWa Sera Sara rat ad minn r* mre 
Pam e ro esa Om. Iro bNne riYl oek. o ra riMaae Nora 
m0rmermtm4lPnPaanl W ar4enW Pe,6tw0aIIyabrelP%6irRad 
era« OM Pa M k en rat ad maraca 

DISCOUNT PRICES 
CABINET f 395 

GMT rk m.ds see bra Ibae9 amor .my a aul 31495 
MKT .el m Cabe 1m daW maw era me a and 91995 

THE LAST WORD IN 8" 
FLOPPY -DISK ENCLOSURES 

$24.95 TRS-80/APPLE $24.95 
MEMORY EXPANSION KITS. 

4116's, 16K (200/250 ns.) 
8 pc5 for $24.96 

1 6 K Specify Computer RANI Call For Volume Pricing 

CENTRONICS PRINTER 
Model 737 

. 
The 

compete dante, 
377 has M ay ereh rig. Check and 7 

and compare the features 
New low Pr ce $835.00 

FOR TR S 80® MODEL I, 

PMC 800 ZENITH H89, 

`yt S-100, etc. 
ONLY 3100° ea. 
MODEL V-801, 
80 TRACKS, SS 

ONLY 42500 ea. 
95 4 DRIVE CABLE. 39.95 

MOSTEK MK4015 
4K Dynamic RAM 

111 Refresh while supply lasts only .49e 
Pin equivalent to MK4027 except has 1 ms. 

32K STATIC RAM BOARD 
2 or 4 MHz Expandable uses 2114L's 

S-100 
18K 4 MHZ Klt ..159.95 
18K 4 MHz AST .217.95 
32K MHz Kit ....289.95 
32K 4 MHz AST .339.00 
Bare Board 3995 
Bare Bd Mall parts 

less mem 99 95 

Pi 

NEW! from Zilog 
Z-8 CPU comes with 
Tiny Basle 8 debug $69.95 
program on the I.C. w/data 

5.100 WW 
$2.99 each 

FIRST QUALITY AT SURPLUS PRICE 

2708 EPROMS 
PRIME -450 Ns. Ipp 

8 for $29.95 

4K STATIC RAM SELL-OFF 

MOM 
TTTTT 

Zilog 6104.4 

Same as TMS 4044 but designed specifically 
for Z-80 based systems. This is full -spec 
46 x 1 RAM, 450 Ns. 

While supply lests $1.49 each. 

TOUCH4-nsr ß/ 

BIPOLAR CPU SALE 
Signetics 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 

UV "Eprom" Eraser 
Model UVe-1 I E 569.95 
iiiijHolds 4 EprOln 5 al a Mine 

Backed by 45 years 
experience 
Model s-522_..- 5325.00 

Piole,,on3 r 1íi.1 ßa1 Ivt,arl 

NON-LINEAR SYSTEMS. INC.* 

DIGITAL 
MULTIMETER 11111 

BECKMAN 
y,°Q7,1a DIGITAL MULTIMETERS 

p y TECH 300 Digital Multimeter 110 

TECH 310 Digital Multimeter 140 

TECH 330 Digital Multimeter 189 

VC -201 Vinyl Carrying Case 120 

DC -202 Deluxe Carrying Case 
24 HV -211 High Voltage Probe 
35 RP -221 RP Probe 

C1-231 AC Current Clamp 
DL -241 Deluue Test Lead Kit 10 

TL -242 Square Test Leads $6 

SPECIAL PURCHASE 
$59.95 Limited Supply $59.95 
16K Altair RAM Boards. Fully Populated as is. 

FLOPPY DISK DRIVES 
OUME' DatatrackO 

Double Sided 
Double Density 

ACP LOW PRICE $569.95 
Tordom TM100-r Syr' DIM Drive 24906 
MPI 961-514-, 40 treck. 239.95 
55ugan 54400.5s. 35 Inch 295.00 
599050 scelle1 R r 
Samen. Shugart Compellbla Model FDD-12043D .. 429.013 
PERSCI Mod.. 277 Dual 1195.00 
MPI 852 50' Duet .348.00 
W ANGO/SIEMENS 82 -- 29000 
apl 91 Double Track DeneitO SIMM Side. 80 Treck. ...375.00 
NMI 92 Double Track Density Double sea 150 Track.. .47500 

6800 MICROMODULE PRICE LIST 
MODEL NO DESCRIPTION PRICE 
96004 Single Board Microcomputer 5495.00 
9609 60000000 Stogie Bd. Comp. 188091 595.00 
9601 16 Slot Mother Board 175.07 
9602 Card Cage 75.00 
9603 8 Slot Mother Board 100.00. 
9600 Power Surat' 275.00 
9605 DC Input Power Supply 325.00 
9610 Utility Prato Board 39.00 
9611 Mtn. Proc/Memory Module 49500 
9612 Buffered Uldety Rao Board 4900 
9616 32K EPROM/RAM Module 250.00 
9617 EPROM Programming Head 250.00 
9620 16 Channel Parallel I/O Module 295.00 
9622 Serial -Parallel I/O Module 32500 
9627 166 Stato RAM Module 47005 395.00 
9629 32K Static RAM 450ns 69500 
9629A 32K Stolto RAM 20005 89500 
9630 Card Extender 6800 
9640 Mull,pie Programmable Temer 39500 
9650 8 Channel Duplex Serell/O Mod 39500 
9655 Intelligent Tape Contraler 550.00 
96103 32/32 I/O Module 27500 
96702 Contact Closure Module 350.00 

UNPOPULATED BOARDS 1Nso Auertadel 

INTERSYSTEMS 
The Preferred S100 Box 

The new Serles II 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 (50180 Hz 

operation, Incl. 88 cfm fan). 

oPs-1, $1795 

SYSTEM 2A 
with Z -80A CPU 4 

MHz, 64K RAM, 110 Board, 20 slots, front 
panel, double density disk controller 
board. Full 1 -year warranty. 

List $3795 ACP Price $2995 

NEC 
PC -8000 Serles 
Microcomputer System. 

/-ttent6 NEW 

INTRO 
2.804 PU proramma PRICING pro mm rile function keys 

á2ÓiÓÓ 2_h numodc 
keypad 

80 character ecrpen $1099.00 
P090014 Microcomputer w/32KRAM 51295.00 1099.00 
PC -80124 I/O Unit w132K RAM. 

Evans on slots 795.00 699 00 

PC -8031A Dual M,ni.Dlek Drive Unit 129500 11099 00 
PC -80334 Add.On Dual Min6Dlek 

Drive Unit 109500 949 00 
PC -80234 Impact Matrix Printer, 

Tractor/Friction Feed 860.00 769 00 

P080944 Cable for PC -8023A Printer 4995 44 95 

JB.1201MIA1 High Resolution 
Grin Monitor 285.00 239 00 

JC.12020HIAI High Resolution 
Color Monitor e/ROB Input 4. 

1195.00 1049.00 
PC -80914 RGB Cable la 

JC.120213MlAlColor Monitor . 19.95 17 95a 

Basic Language Learning Guide - 
1995 

PC.8001 A Microcomputer Feierente Manual 19.95 

PC.80124 I/0 Unit Use's Manual 14 95 

PC -80314 Dual Disk Users Manual 14.95 

RETAIL STORES OPEN MON -SAT 
STORE el. 1310"B E. Edinger. Santa Ana, CA 92705 Showrooms. Retail. Warehouse 
STORE 02 542 W. Trimble Road. San Jose. CA 95131 14081 946-7010 

-'Retail prices may vary. 

-e 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1. Proven Quality Factory tested products only. SqC! 

2. Guaranteed Satisfaction 4rs4 
Call For Special School Discounts ar9.9s 

MICROPROCESSORS 
28001 16 MI to Bleb. .518900 
28002 16 bet to 640 14900 
280 995 
2804 '3.95 
F-6138501 6.95 
2650 16.95 
C01802 9.75 
80804 4 75 
80004410Hz 19.95 

14.95 SALE e0es 
8008-1 14.95 
2901. 990 
29014 4.4.4.4.... 14.95 
2903 4-0i1 Supersiice. 29.95 
TM59900JL 49.95 
CPI600 

39 
95 6Ó295 

2A 16.95 
IM6100 29.95 

1.75 

680082.0 MHz . 1995 
6802P 

4.4.4.4.. 
1795 

8035 14.95 

5039 t595 
INS B073N 04.95 
8755 995 
8748 6995 
6809 37.95 
8.086 69 95 

ADVANCED SUPPORT 
AM9511 Ante, Processor 17500 
9512 Arita Processor 175.00 
9513 Unw Timtrg 79.95 
451951 DMA Controller 18.95 
AM9519 Uniwrul Interruot. 10 95 

Z-80 SUPPORT CHIPS 
280-P10 25 MHz 
Z80A-P10 40 MHz 
Z80CTC 2.5 MHz 
280ACTC 4.0 MHz. 
280DMA 2.5 MW 
280a -DMA 40 MHz 
250810/0 26 MHz 
280A-810/0 40 MHZ 
250.510/1 2.5 MHz 
2804-BIO/1 4.0 MHz. 
280.810/2 2.5 MHz. 
280-8IO/2 40 MHz 

B 75 
12 95 
8.75 
1295 
2995 
38 95 
35.95 
39.40 
35.95 
3940 
35 95 
39.40 

8080/8080 SUPPORT 
8155/1058 0/0 24 95 wok r Napram Ma 

8755 I/O wnth Boron, 5x.95 5704 300 7w fana 99 

8202 Don Rem Cont 3495 OX707 3m Rd dim bra W 

8206/74$ 1 Decoder ..2.90 
Mao/ 

5SOO 

7Mie tnr..ie 061411 W 
8214 0 bd 2.76 

Fk05m SOP 500 05 Cam Gara, 
W 52íR PndNry Int. 3.25 Fk0507ö'q 500 M Wmi mole 

5218 gus Driver .... .. 2 75 
F ma 500 M Cam. Aim 14.11 ºº CTS DIPBWITCNES 

8224 Clock ...290 F40330 300 Oser, Lam cu. 149 02_5208.2 1 75 CT5206 1 75 
622444pMHZ/ .. 995 F96d SOD pg.. tom Cara 149 CTs2064 1.75 CTS2069 195 
8228 gus Drives 95 0K Omen 296o3.90 100 rb Cam Gniole 175 CTS206-5 1 75 CTS206-9 195. 
8720 gus Drier 298 iN050716101 WO M Cann M. 175 CTS208-6 1 75 02_3208.10 195 
8228 Sy5. Control 450 M 

9 600 Pe xi 75º5 

8238 Srs COAL. ...5.513 tasou.700o too 4 

,em 
.7 Sd ow oho mes CONNECTORS (00L 

82431/0 Exp 950 M605271005 

Ne 
woe 

Onar 
t,,m7N 

7/5 
DB25P Iormale ... 3.25 

0250 Arun Comm 15.95 H000. Femaia. 3.75 

i 15109 27O M wane em v 095 8253 Pre 
mer 

590 5* WHO.. Sale .57.50. 
6253 Timer t 290 n , 7 a 22/44 w/W. S/T. H/M 2.95 
8257 Prop. DO 850 44µ2m 270 BMtr AerraeIM 159455 

8259 Prop. DMA 15.95 e4 200 M al %AIM 195 43/88 57T.o MOT 4.55 

8275 CRT 4595 0003061 200 44 Nnr i n 500OO S-1 W Connector wlw...4.95 
8275 CRT 4595 mk3a2 331195 Cam 400r tetra In SOIt0p 5100 Camada yl 3% 
8279 Prop Oeo600rd ís95 «K3a3 300 na 0.0.40. CA tat w t n 

mobs, 300 M cam 
mot add 

In NAKED PC 
X3051 .0 Gm tam era,. 199 

0800 SUPPORT CHIPS 5000052 300 Gm cam 196 

50111053 00 Om coou.aAlmw Iw 

040001 
loo Pm 

Caro O Maw 5/0 
50 3001 3a rie NS4w 210 

0úN]Ost 
300 yaw Dam . 41 w 210 

o3963 300 rie 00í00s 1.4101/ 510 
Mxtae4 300 ems. teen G4m Aea a 213 

STATIC RAMS 
1,4 2599 100 

21102 45000 r 30 1 25 99 

221 1102250n0 
.2102 

55 385 ]55 
112_t 69 295 285 I65 

101.1 290 270 255 
2114N 1450 NS.) 3]S 3.50 3.25 
211452504 140451 850 595 5;0 
2115.4551e.140401 4.75 425 395 
4044 250 ne. 895 7 50 90 
4p44 aedo. 595 595 475 
EM544260A 975 875 795 

EM4402 
95 725 6.25 

p9t40/4t t095 1025 92; 
09130/ 31 1295 1195 10 2 

1101 1 95 1 75 1 25 
P2125r93425145m I 995 6.35 625 
65181K01CMOS 725 
2147 Les Poae,4KSIa,c-995 8.95 6% 
93415 995 995 6i 

DYNAMIC RAMS 
416/4116166116Pni 2.49 
Set 018 416's 200 Na 24.95 
41158008 Pint 2.2 405041a1118Pn1 
4060 45 r 1122 011 .. 4 95 

40W96 
411. 1 1t56 

qPnnl 
3195 

4017CKf;I;BPinÌNVD414 ...:ÀS 
5261 195 64K 1103. 95 
5262 95 40051 495 

27o 95 RAMS e 795 5280: era 
.ºs 

$19.95 eá2 .. so 5 

SOCKETS 

a Plot 

16 

z0- 

24 
25 

40 

( W... 3 Lome 
caIts rodera*. Tin Gold 

15 
19 

iá 
38 

32 

30 
59 
se 
79 

85 
p 

1ZS 
1 0 

45 
59 
62 

1 10 

12,'Z 
169 
169 

ZERO INSERTION FORCE 
re en 5550 .4 en 5750 40 Ph 51025 

FLOPPY DISK I/O 
1771.018.8Mini110op/ 24.95 
1781 DuS Floppy 2995 
1791-01 Due/ Floppy 

36 
95 

1791-02 Dual Floppy 95 
179300.0S Floppy 44.95 
1797 DD. DS Floppy 5495 
1691 Data Separator 18.95 
2143 Clock Gen.... .. 18 95 

FLOPPY CHIP SET 
Double Denslry 
Double Sided Includes: 1797 

$79.95Iset 21691 e43 

A/D CONVERTERS 
87005 MI Brian 13.50 
9701 10 trt Boa.. 22 00 
87038bí TS 1350 
9400 Vdl to Frig Caw 7 25 
8750 318 Dpa BCD 13.95 

1408L6 at 95 
1408188 at -a5 
DACOi D to A 5.95 
DACOB 9 95 
DAC 100 9.95 

TV CHIPS/SOUND 
0738500-1 6 Games Br W 4 95 
0739515 Color Convener 295 
4738803-1 Roadrace Game.. 8 95 
4738608-t Wipeout Game 9.50 
4738607-1 Shooting Gallery 8.95 
41/38910 Sound Generator 12.95 
SN76477 TI Sound Generate 395 
511.45320/21 N Synch Gen 9 95 
61045389 PrescW, 3.95 
LM1889 RF Modulator 3.95 
MM57I00 NSC Cola N 695 
515157100 Clock Gen 3 75 
MIR Modulator 2995 

WAVEFORM GEN. 
8038 Function Gen ..4.50 
1.1C4024VC0 2.95 

XM566 
VCO 95 

R2206 Funcnon Generator 5.25 

SHIFT REGISTERS 

13810 128 r8Ram 475 
8820. .650 86250 8 Priority lnl - 180. 75 
9834.1 512 x8 Ep,om 15.95 
6845114Da6505 CRT Con t... 29.95 
8847 Color CRT 4.4.4.4. 29.95 

6662Saar.i4000., 55 

95 

6850 Morro 1098 
6882 Modulator 1 1 95 
88714 I.OMHz OBC 1595 

6.8 
66BÓ Rua Drover 2.59 
MC88455 1995 
88047 2495 

8802 SUPPORT CHIPS 
6520 PIA 7 50 
8522 Mu1 1195 
6530-002,003.004.005 21.95 
8532 19.96 
6551 .19.95 

BIPOLAR PROMS 
We do 

Custom Programming 
82923e11015800/748188 426 
8251151512,480S 12.95 
528123'5810/74S2981321510, ,4.26 
8251255803/745387 (2555410C 4.25 
8251295e23/74S2871250x4113. 4.25 
829130/5000174357015120410C 5.50 
825131/748671157204110 095 
823137/749677 1024x41TS 1296 
829141/31224/74847,1124131781296 
820147/748472151TS 12.96 
744714329 125381 7.95 

MOS PROMS 
2784118IKIL/01M 80.95 

27rse471E:6V12KXa1TS -18.96 
TMS271e.s5V, 12V 17.95 
2758.5V, 145055 7.50 
2708 14500151 575 
2708 
1702A 5.75 - 5.75 
MM5203A0 14.50 
MM52040 995 

CHARACTER GEN. 
2513-001 IBW Upper 000 
2513.00516W Lora ..... ,_. 1096 VERBATIM DISKETTES M315V1 Lower....... 14.96 
MM86710 Aecll Shifted 12.95 1009b CERTIFIED ERROR -FREE! 
MCA/55740 Math Symbol 13.45 e 35 MGM. MOLE stm 3111611.111110'. E6 5 

MCM66750 Alpha Control 13.45 ,WE D,9creaT10N PRICE Bor IC 

525-01 Sal Sacra MS 80 ex 82995 
UARTS/BAUD RATE 511.10 10 He rem NS roa ea 029.96 TERM: U» check. M/C. VISA 

781602B 15V. 1X1 395 52516 16 Noe Hare Neap. 82896 444Eá CB, or COD. COO ,íu50 
4751013158.12V) 4.95 N f IT MGR 6X6U eEs311,- 31X1.1 EIDEO 

25% 0550,. Charge Orden pease 
Am51014N161215-1401 695 94 e/NS eCeso1 E.r 4109 

ktde, 
Order 

dale. For1.8 54y 

117540158/1863151/1 6.,!y5 577 01 Stn SeC110d 715 80 er 53225 
U.S. Funds. Order by raze. MN a 

196402 796 57710 10 Hak Had NS ras dc ]125 Twx. MINIMUM 510.00 Ple.se ,r 
196403 885 51)16 Ifi lido Hag Moran J215 finde mq Srld 0005 no. 

2350 USRT 9 95 N rucos 44661E 5401 MOLE KNIIt 411 
SMIPRNO: U.SA a0d f2.001a hrsl 

)6718 Astros 2:..." 
2 es. For sod. add 301: for eddy 

SALE TIIS4/M 55001 /ú0 Shale 450 52 tonal Ir. For air add 705 tor adds 

44014414 11.95 
55010 10 Hoe Mad BASF WANGCO % frone. Im FOREIGN: Add 1096 ship 

4702 Ile 95 55rí 0110111 H. EnlUMob arg and londane.COD'r 5185 extra 
W131941 995 

00 INN SOI SogeDemD Noters000r sOlI la rypoa 30í,.e 
FD50o 02 32 Density0575ií 50300 

CAM 560 1595 798'02]1 31 Ha. Dense 3350 rte subject to per sale. We re 
INS 8160 1tì5 ,08020, 5Solt41 Ooao Cray ]e. ,460 same aurae 

to 6m1 OOantitlae, same 

1085001 5dt Ova Sdd Oaek Derry 3710 1980 deins e pnoy to precloua rrietI .., 
KEYBOARD ENCODERS Oem, we re may ir.ry Iran Mai. 
4753326.. 13.75 VOLUME DEALER PRICING AVAILABLE Or m. reserve r nee, to itr 
41/53600... 4.4.4.4. 1].75 11/! ALSO STOCK DYRANCILLL Oruro mmuwaiaar. 

LID READOUTS 

828096449 
304000.1 Driver 295 

DACBeEX DIA Cony. 6.95 
MC1850 HI speed NO 7.95 
MC4852 SSDA 349 
MC101451Boo ECL Ram 4.50 
MK38501F8 CPU 495 
MK3853 Static Mom ,/O 4.95 
0075138 .48 781006 09 
MC10210 .M 791406 .49 
LM330 .79 74157 .49 
LM710CN .29 74161 .49 

LM711CN .29 70074 39 
ICM 7045 Prams. SIOOW.Ich 2395 
IC107207 0.51410e Controller 7.50 
Seven D.cede Counter 7208 18.95 
MC14a33P 3, Dglt NO Convener 1395 
ICL 8211 Voltage Re1erenca 195 
LOA 1850N Ground Fautl IC 4. 4....4. 3/100 
LM 29130N Ouad Amps., 2/100 
LM 2917N Fri. to Yoh Cony. 2/1.99 
AV -3.3550 400 dgil DOM 24 95 
AY.5-3507 40MHa OVM 995 
MEM 4963 Moats Smoke Detector 795 
27008 32 r 8 Ran PM 56001 2.95 
ULN 200387 channel Driver 99 
MCM 14505 80 lot Stoic Ram ..695 
MOC 1003 00281 Opto Coupler 3/1.00 
90533 Oro CooPbr. 3/1.00 
IN 5045 CMOS 30007 013ST 080 
U43046 Trans Array 125 
TR 14024 UAm 199 
MK 1007 DM. ram. sm Rog 3.06 
5318* Ch.Diap. Cara 480 
808048 el CPU 495 
137000JSSI ND 905 
MM6280NPD 411/C2 107/TMS 4080/ 
4W1 22 Pd IMM 1.79 

5404* a14/4027/2580/MK 4098/ 
4 is 15 1 95 

7520/2520/25 .... 900 LM 367 1.25 
1488/1489. 2/199 LM 4558 3/199 
M323K 4 95 RC 4138 2/1 99 

MC1372 6 95 RC 4131 2/1.99 
MM5298-48 B 295 CON 5027 3995 
LM 377 1 25 COO 5037 49 95 
LM380 r 25 

2507V....1.49 1,41415058N 2.95 
251* ...1.49 51165060N 2.95 
2524V. ..1.49 25104 .1 95 
2525 I 2847 4 95 
2527 .. í.a9 3341 .. a 95 
2528 .. 1 49 3351 17 95 
2529 .1 .49 3357 .695 
2533 1.49 9403 24 95 
3347 595 9408 995 

S-100 Sound Board 634.95 
80804 CPU 34.95 
32K Stalls RAM 121 t al 39.95 
SK Eaan 127061 2495 
270e/2718 Eprom 34.95 
Acv Prao Ba 2295 
Vector 8800 Prao .. 2220 
Vector 8803 11 slot MB 29.95 

«d IC SPECIAL PURCHASE ACP E,ter w/ca.r. 1895 
135 Slot MOIherBperd6WMC132.55 
9 Slot Motherioao 6790C1...29.95 
8 Sa Mother l0pend.blel...34.95 
Flora Flo PCB IP 101 X93 
51001ÁY5-/91015ound8tl_34.95 
8001e Sound Bel 24 95 

PRINTERS 

- EPSON 
err 
MX80 5495.00 
440-00 FT 595.00 
MX.100 895.00 
44X.70 42500 

Centronics 739 799.00 
Vista V-380/25 cp. 140500 

0300/45 cps 1795.1X7 
Malibu 185 19%.00 
A naden 950019501 1450.00 
Base 11809 MST .. 549.00 

TERMINALS 

0120 1700 
920C 5849 
950C 5995 

AddS Viewpoint . 5599 
Ampex Dialog 80... Stn2'. 
Soros 10120 iii r 

10135 áb 
0140 114900 

TELEVIDEO 

aSANYCZMONITORS 

V1 .509 9-13W 
Sale Price 159.95 

DM501212-BAN 239.00 
DM5112 12' Grin 249.00 

NEC0IN 
6013 -Color 415.00 

25900 
AMDEK/LEEOEX Vidi 100149.00 
AMDEKILEEDEX 13- Color 399.00 
AMKEK/LEEDEX 12' Green 179.00 

Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 

FOR INTERNATIONAL ORDERS: 
1 310 E. Edinger (714) 953-0604 
Santa Ana. CA92705 TWX: 910-595-1565 

100 
CIRCLE 3 ON FREE INFORMATION CARD 
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r 
SN7400N 
SN7401N 
SN7402N 
5974039 
SN7404N 
5974059 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
5974109 
5974119 
SN7412N 
5974139 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
5974259 
SN7426N 
SN7427N 
5N7429N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
5974399 
SN7440N 
SN74419 
SN7442N 
SN7443N 
SN7444N 
SN7415N 
SN7448N 
SN7447N 
SN7448N 
SN7450N 
5N7451N 
SN7453N 
SN7454N 
SN7459N 
SN7460N 
SN7170N 
5974729 
5974739 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
5974909 
SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74107N 
SN71109N 
SN74116N 
SN74121N 
SN74122N 

CD4000 
CD4001 
CD4002 
C04006 
CD4007 
CD4008 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
C04014 
CD4015 
CD4016 
C04017 
CD4018 
CD4019 
CD4020 
CD4021 
C04022 
CD4023 
CD4024 
C04025 
CD4027 
C04028 
C04029 
CD4030 
CD4031 
CD4032 
CD4034 
CD4035 
CD4037 
CD4040 
C04041 
C04042 
CD4043 
CD4044 
CD4046 
CD4047 
CD4048 
CD4049 
C04050 
CD4051 
CD4052 
CD4053 
CD4055 
C04056 
CD4059 
CD4060 
CD4066 
CD4069 
CD1070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4078 
C04077 
CD4078 
CD4081 
CD4082 
CD4085 
C D4089 
CD4093 
CD4094 

7400 
.19 SN711239 .59 
.22 SN74125N .39 
.22 SN74126N .44 
.22 SN7112814 .59 
.22 59741329 .69 
.23 SN74138N .75 
.23 SN74139N .95 
.23 S974141N .79 
.26 SN74142N 2.95 
.23 SN74143N 2.95 
.22 SN74144N 2.95 
.29 SN74145N .62 
.29 SN74147N 1.95 
.39 5N74148N 1.20 
.59 SN74150N 1.09 
.29 SN74151N .67 
.29 SN74152N .67 
.22 SN74153N .67 
.35 SN74154N 1.19 
.29 SN741559 .78 
.29 SN74156N .78 
.29 SN74157N .69 
.29 09741589 1.85 
.25 SN74180N .88 
.45 SN74161N .88 
.23 SN74182N .89 
.29 SN74183N .87 
.25 SN74194N .87 
.29 SN74165N .87 
.29 SN74166N 1.20 
.19 SN74187N 1.95 
.79 SN74170N 1.69 
.57 SN74172N 4.75 
.95 SN74173N .79 
.95 SN74174N .89 
.79 SN74175N .85 
.79 59741769 .75 
.65 SN74177N .75 
.79 SN74179N 1.34 
.19 SN74180N .75 
.19 SN74181N 1.75 
.19 SN74182N .75 
.19 SN74184N 2.25 
.25 SN741859 2.25 
.23 SN74186N 9.95 
.29 SN74188N 3.90 
.29 SN74190N 1.15 
.34 SN74191N 1.15 
.34 SN74192N .85 
.38 SN74193N .85 
.34 SN74194N .85 

4.60 SN74195N .68 
.49 SN74198N .85 
.95 SN74197N .85 
.55 SN74198N 1.39 
.65 SN74199N 1.39 
.35 SN74221N 1.19 

1.75 SN74251N .95 
.39 SN74273N 1.05 
.57 S9742799 .75 
.45 SN74283N 1.40 
.45 SN74284N 3.90 
.69 SN74285N 3.90 
.85 59742909 1.25 
.69 SN74298N .95 

2.90 5974365N .68 
1.20 SN74368N .68 
.32 SN74367N .68 
.37 SN74368N .68 

1.95 SN74390N 1.45 
.29 SN74393N 1.90 
.39 5N74490N 1.90 

CMOS 
.35 CD4098 
.35 CD4099 
.35 MC14408 

1.05 MC14409 
.25 MC14410 

1.39 MC14412 
.45 MC14415 
.45 MC14419 
.35 C04501 
.25 CD4502 
.45 CD4503 

1.39 CD4505 
1.15 C134506 

.59 CD4507 
1.19 CD4508 

.89 C04510 

.45 CD4511 
1.10 CD4512 
1.19 CD4515 
1.15 CD4516 
.29 CD4518 
.75 CD4520 
.25 C04555 
.65 CD4556 
.85 CD4566 

1.29 74C00 
.45 74CO2 

3.25 74C04 
2.15 74C08 
3.25 74C10 

.95 74C14 
1.95 74C20 
1.29 74C30 
1.25 74C32 

.95 74C42 

.85 74C48 

.85 74C73 
1.75 74C74 
1.25 74C65 
.99 74C89 
.45 74C90 
.69 74C93 

1.10 74C95 
1.10 74C107 
1.10 74C151 
3.95 74C154 
2.95 74C157 
9.25 74C160 
1.39 74C181 

.75 74C163 
35 74C164 
.49 74C173 
.35 74C174 
.35 74C175 
.35 74C192 
.35 74C193 

129 74C195 
.35 74C240 
.35 74C244 
.35 74C373 
.35 74C374 

1.95 74C922 
2.95 74C923 

99 MM80C95 
2.95 MM60C97 

2.29 
225 

12.95 
12.95 
12.95 
12.95 
8.95 
4.95 
.39 

1.65 
.89 

8.95 
.75 
.95 

3.75 
1.19 
1.19 
1.39 
2.75 
1.45 
1.39 
1.25 
4.95 
.99 

2.25 
.35 
.35 
.35 
.35 
.35 
.72 
.35 
.35 
.99 

1.35 
1.89 

.75 

.75 
1.79 
5.95 
1.19 
1.19 
1.49 
1.19 
2.49 
3.50 
2.10 
1.65 
1.55 
1.65 
1.55 
1.35 
1.35 
1.35 
1.85 
1.65 
1.55 
2.19 
2.19 
2.39 
2.39 
5.39 
5.65 
1.50 
1 25 

74LS00 
7415009 .26 74151649 1.19 
7415019 .28 74151659 .89 
7415029 .28 741_5166N 2.48 
7415039 .28 741_5168N 1.15 
7415049 .35 741-51899 1.15 
7415059 .28 74151709 1.99 
7415089 .28 741-51739 .89 
7415099 .35 741-51749 .89 
741.51014 .28 74151759 .89 
7415119 .39 741.51819 2.20 
7415129 .33 74151909 1.15 
741.5139 .47 -74151919 1.15 
7410149 .95 74151929 .98 
7415159 .33 741S1939 .98 
7415209 .28 741_5194N 1.15 
7415219 .33 74181959 .95 
7415229 .33 741-51969 .89 
7415269 .33 71151979 .89 
7415279 .33 74132219 1.15 
7415289 .33 74152409 1.69 
7415309 .26 741.52419 1.69 
7415329 .33 741_5242N 1.69 
7415339 .55 74182439 1.69 
741_5379 .45 74152449 1.49 
7415389 .39 74152459 2.20 
7415409 26 74152479 1.10 
741_5429 .79 '74182489 1.10 
7415479 .79 741_5249N 1.19 
7415489 .95 741-525114 1.40 
7415519 .26 74152539 .98 
7415549 .29 74102579 .85 
7415559 .29 74152589 .98 
741_5739 .45 74LS259N 2.95 
7415749 .42 74152609 .65 
7415759 .59 7415281N 2.49 
7415789 .45 7415266N .59 
74LS78N .45 741_5273N 1.75 
741.583AN .79 74152759 4.40 
7415859 1.19 74152799 .59 
74L5869, .45 7415283N .99 
7415909 .57 74152909 .99 
7415929 .75 74L5293N .99 
7415939 .75 7/152959 1.10 
7415959 .88 741-52989 1.19 
7415969 .98 74153249 1.75 
74151079 .45 74183479 1.95 
741_5109N .45 741_53489 1.95 
74151129 .43 741.53529 1.19 
74151139 .43 74115.4919 1.19 
741_5114N .43 74183839 1.49 
74151229 .55 74153659 .69 
74151239 1.19 74153689 .89 
74151249 1.35 74183879 .69 
7415125N .89 741_5368N .69 
74151269 .52 74153739 1.89 
74101329 .79 74LS374N 1.89 
74151389 .49 74153759 .69 
74151389 .85 741_537714 1.95 
74151399 .85 74103859 1.95 
74151459 1.25 7415386N .65 
74181489 1.49 74153901.4 1.95 
74151519 .79 74153939 1.95 
74131539 .79 74153959 1.70 
74151549 1,70 74153999 2.35 
74151559 1.19 74154249 2.95 
741_5156N .99 7415668N 1.75 
74151579 .85 74156709 2.29 
74101589 .75 811595N 1.89 
74101809 1.05 811_596N 1.69 
74151619 1.15 8115979 1.69 
741_5182N 1.05 8115989 1.89 
74151639 1.05 

LINEAR 
78H05 5.95 MC1358 175 
78M06 1.49 LM14149 190 
78M.G. 1.49 LM1458CNM 40 
LM105H .99 MC1488N 99 
LM108AH 2.95 MC1489N 99 
LM300H .79 LM1496N 89 
1M301CN/H .35 LM15589 150 
LM304H .98 LM18209 95 
LM305H .89 LM1850N 95 
LM306H 3.25 1M18899 310 
LM307CN/H .29 LM2111N 175 
L M308CN/H .98 LM2900N 99 
LM309K 1.49 LM29019 250 
LM310C9 1.25 1M29179 295 
1M311DCN01 .89 CA3013T 2 19 
LM312H 1.75 CA3018T 199 
1M3171 1.70 CA3021T 349 
LM318CN/H 1.49 CA3023T 299 
LM3199/H 1.25 CA3035T 2 75 
L M320K-XX 1.35 CA3039T 1 29 
LM320T-XX 1.39 CA3046N 1 29 
LM320H-XX 1.25 LM3053N 1 49 
LM323K 4.95 CA3059N 319 
LM324N .95 CA3060N 319 
LM337K 5.95 CA3062N 495 
LM338K 6.95 LM3065N 149 
LM339N .95 CA3080T 129 
1M340K-0X 1.75 CA3081N 1 69 
LM340T-XX 1.25 CA3082N 1 69 
LM340H-XX 1.25 CA3083N 1 55 
LM344H 1.95 CA3086N 80 
1M3489 1.20 CA3089N 299 
LM350K 5.60 CA3096N 3 49 
L M358CN .98 CA3097N 199 
LM360N 1.49 CA3130T 130 
LM372N 1.95 CA3140T 119 
1M3769 3.75 CA31489 249 
1M3779 2.75 CA3160T 119 
LM380CN/N 1.25 CA3190N 195 
LM381N 1.79 CA3410N 59 
1M3837 1.95 MC3423N 149 
1M3889 1.25 MC3460N 395 
LM387N 1.40 SG3524N 395 
1M3909 1.95 CA3600N 3 39 
NE531V/T 3.75 LM3900N 59 
NE555V .39 LM3905N 119 
NE558N .98 LM3909N 98 
NE5817 1995 1M39149 3 75 
NE585N/H 1.25 LM3915N 395 
NE566HN 1.75 1M39169 375 
NE567V/H 1.50 RC4131N 295 
NE5929 2.75 RC41369 110 
LM702H .99 RC4151N 370 
LM709N/H .29 RC4194TK 4 95 
LM710N/H .75 RC4195TK 540 
1.M711N/H .39 ULN2001 1 25 
1M7159 1.95 ULN2003 150 
LM723N/H .65 59754509 59 
LM733N/H .98 SN75451N 35 
1M7399 1.15 S9754529 49 
LM741CN/H .33 SN75453N 49 
LM741C9.14 .19 S9754549 49 
LM747N/H .75 SN75491N 89 
LM7489/H .39 SN75492N 89 
LM760CN 2.95 5975493N 89 
LM131ON 1.90 S9754949 89 
M C 1330 1.95 T L494C N 4 20 
MC1350 1.95 TL496CP 1 65 

RETAIL STORES OPEN MON -SAT 
STORE eT. 1310 -B" E. Edinger. Santa Ana. CA 92705 Showrooms. Retail. Warehouse 
STORE 42'. 542 Trimble Road. San Joºe. CA 95131 (4081 946-7010 

`*Retail prices may vary. 

ADVANCED 
COMPUTER 

PRODUCTS 
HP -85 
$2695.00 

HP 7225 Graphics Plotter - 1795.00 
HP 16K Memory Module 265.00 
HP 5 1/4" Dual Master Flex. Disk Drive 2100.00 
HP 5 1/4" Single Master Flex. Disc Drive1295.00 
HP Personality Module 700.00 

40.00 
130.00 

HP Input/Output ROM 260.00 
HP Matrix ROM 130.00 
HP Serial Interface (RS -232C) 350.00 

HP -83 $1895.00 
HP -41: Powerful, Yet Easy to Use 

The HP -41 communicates with 
HP 41 -CV you in words as well as numbers. I You can customize the HP -41 to 

your design. 
og Programming fast and easy. asy. 

Continuous Memory 
everything. 
O expel Peripherals allow you 
to expand capabilities 

HP -41 System I 398.00 
675 00 
178.00 

ewer 
HP Plotter/Printer ROM 

HP -41 CV 
HP -41 System II 
HP -Card Reader 

275.00 HP -Optical Wand 105.00 
HP -41C HP-Plotter/Printer 315.00 
198.00 HP -Quad RAM .... .....85 00 

MINIMOVER-5 
poi ROBOTIC ARM 

Completely 
Assembled 

W/Applications 
Manual 

Automation or 
Robotic Assembly 
Education In 
Robotic Priciptes 
Artificial Intellgence Experiments 
Computer Art and Games 

$169500 
Armbaslc Software tot TRS-90 

w/Applicat ions Manuel $39º5 
.AppllcationslRelerence Manual $16º5 

Cal lIornie Computer Systems 2200 

SUPER S-100 BUY! 

12 Slot Maincreme 
64 bynamic RAM 
CPIMTM 2.2 
Z-80 CPU 4 MHz wlSedal 10 

Double Density Disk Controller 

Interface to Vista V-1000 Chassis 
SPECIAL PACKAGE PRICE 

1899.00 FOR COMPLETE SYSTEM 
with (2) Shugart Double Density 
Floppys mounted. add 1495.00 

Proto Clips 
14P,narp PG14 s4 2s 
I6-PmChu PC -15 E4 50 
24-PinCl,p PC -24 s 950 
40415C1,P C40 51495 

Proto Boards 
P6100 
P&1o1. 
P6102.. 
P6103 

16 95 PET104 54 00 
/800 PB -203 9700 
2100 PB -203A 14900 
2500 P192034,44.129.00 
4300 

NovatiOri 

apple computer 
Sales and Service 

Apple II® 64K 
Z-80 Softcard Maxi -System 16K Ram Card y 
Disk II w/controller 
Apple It w/48K Call for more pricing! 
Total Value $271900 your price $2229°° 

save! For Pascal S stem add $42500 
"Apple Products Sold In -Store ONLY" 

ISTA COMPUTER 
D alafavr'-unlnterruplahle P S. 
«oñé0^wó24ç.á.. 

.. 
vision 40,0 col. enhancement 
A 800 0uad Palely 8- Controller 

Mrcroaoll Z40 SOIIcaN 
Mrcroe911191t Remo." 

caseus íA1.ó rea.roe. ïi11ö A s.na 
AppleJoyancr161E5U-. 
Momteln Compeler 

Rom mer 
nwi.huroi0 .. 

.... 

10 Wmw Gunl Sy.. 
supa Te1ha1 

c"ás M,s, úimpon 
sele 

pL y.Mlcnianodamll..... 
OC Hayes 

:1«h 
X.101/0 OpIlon 

195.00 Nw CCE ParallICaN17204 
225 00 NOW APPN.Ompuler 

15NAPi115.OD CennonicPrnle4/0 
fro 

595.02 New APPM.Oh 11 Firmware 
159.00 APPMGroch 
19900 Ppre Graph. TWlet 
185.00 Apple ProtoryPe Card 
139.00 APPIeOlean Mee -0.3.3 
Ke95 APPleoel, ll 

199.00 
Paac ran^.pwm 

159.00 Conmunre.rwne Card. 
.. 180.00 IntegerROM card ..... M900 Call Prod VIelcalc Keyboard 

275.00 Ma R Apple Fan.. 

422w50000 N. Con.nebeard Of elf 
m900 Neer Cavul1012bu4Id DIM .. Call 
20.00 Nee Cou.lnMN nerd Dish Cell 

34995 New GOr.usConlellalleir Cell 
Coeds Mlriol Cap 

49 00 Nov/ Ac P 1OK UP9rad.It,I 
New Scor Some Recogmpon VE 12 ta 00 

liaPPleff PláYle 

Apple Ill 
In ramaio 

Arl y 'a Pkg. 

Phosphor Monitor 

4200°° 

Apple Ill 
12814 RAM 
Inrwmal,on 

Amryus Pha. 
2 Gern 

Plgapa Monitw 
Cask II 

0 
App1. 111 

5100°° 

3. Apple III 
128N RAM 
Inforrnatron 

sphër«n 
PoºolOrst w 

Srlenlype Prlm er 

550000 

New software 
Visicalc-Now Better Then Ever 169.00 
VisipGlot-Graph your 

Visicalc Worksheets 149.00 
V)sitrendlVisiplot-Vislplot 

wlTrend Analysis 239.00 
Visidee-The Ultimate 

DBMS Visicalc Compatible 219.00 
Visa/urn-Communicate 

w/other Systems 209.00 
BPI General Ledger 299.00 
BPI Accounts Receivable 299.00 
BPI Inventory 299.00 
01009111e Inventory System 349.00 
Infotory Inventory System 289.00 
Microcom Microcourier 229.00 
Microcom Mlcrotele$raph 229.00 
Accounting Plus II Biz Pkg. 1250.00 
Stoneware DB Master 189.00 
Stoneware Utility Pkg (For above) 89.00 

ACS BASIC ACCOUNTI 
accounting system Incl 
PAYROLL 

15500 

17495 1995 
15995 

144 es 

21 95 
55995 
459 95 
425 95 

9995 

15º95 
,9995 
49 95 New 

3,3990900 Need 

14 95 
995 00 Ne 

Buy a 
System 

and 
Save 

We only offer Apple 
CPM software which 
has been evaluated 
by our software start. 

WORDSTAR-The Benchmark of 
Wordprocessing software requires Z-80 
&80024 349.00 
VT5-80 CP/M-Wordprocessor has no 
screen menus uses new keycaps 
(supplied) to display Key functions 

319.00 New 
MAIL -MERGE -A Wordstar Enhance- 
ment Pkg. allows form -letter genera. 
tion & chained printing 169.00 
SPELLGUARD-Will proofread Wordster 
& VTS-80 Text Illes against an 
expandable 20.000 word dictionary 

189.00 
SUPER SORT.Wlll sort, merge, & 
perform record selection on your 
CP/M Data Files 169.00 
FORTRA 80 -By Microsoft 195.00 
COBOL 8013y Microsoft 749.00 

NG SYSTEM, Total 
udes GIL, A/R, A/P, 

699.00 New 

AUTO-CATTM 
Automatic Answer 
Direct Connect 

List0 

Band 

2%995 

ACP 24596 

CAT"' List 198" 

Answer Originate ACP 16900 

D-CATT" 
direct Connect 
0-300 Band. 

List 249. ACP 189°° 

,,Rockwell Single Board 
1/ Computers 

AIM65 wilK 435.00 
AIM 65 w/414 475.00 
OK BASIC ROM 99.00 
476 ASSEMBLER ROM 84.00 
POWER SUPPLY 64.95 
ENCLOSURE 49.95 

TOTAL SYSTEM w/4K 869.00 
SYNERTEK SVM1 
SD Z-80 STARTER KIT 
SD 2.80 STARTER KIT AST 
SD SBC 100 Z-80 AST 
SD SBC 200 Z-80 AST 
RCA COSMAC VIP 
CROMEMCOZ-BO SBC 

239.00 
367.00 
450.00 
367.00 
399.00 
199.00 
449.00 

P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 

Breakthru in Apple II' Mass Storage) 
Vista A800 Quad Density DMA 8" Disk _ 

1 
Model A800.... only$5950D 

Special Complete Subsystem Offer 
V1000 w/two Qume Datatrack 8 Cable, ready to run 
A800 Apple II 8" Disk Controller 

Total Value $29390° your price$2495°° 

88.8515 

.ALATARI sod & 400 
Personal Computer System 

ATARI 800 $79900 
ATARI 400 $37500 

ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, BASIC 
Language Programming Manual. 800 Operator's Manual w/Notebook 
16K RAM Module, Power Supply, TV Switch Box. hew. Ceroso Chess 5500 Swwq 
1310 b,,, Drove 499.00 Kane Seems 5500 Base teen., 

29500 ErMee 11.1 Came Nass 

7990 
US mnnY 1500 
us Gowirmem 1530 

Wo 9995 ke 
ISM c Skes 

18 e Wsnmr, 1N4 
Origen tnotr 6900 Base 5.309y 1500 
treael - Its Cane. ComsBeq Axexee 1500 
Eexaiurinlemaasle Came 2000 

Pedesy 
Accdnlry 30.00 

1e, BASIC 5500 1540 
Os i Dea4 5500 .Cassas,E year 15 10 

4200 awes Cmmur.al,ms 35 JO 
iae 4200 Base Pseolop 1510 
Seger Seedun 4100 Eihorn WmN 1510 Mee Condone 5500 4110 M*G*Glenn1510 o n 

4200 arm Its y Ecoor, 1530 

r'4 e rropr Debla 
Gaw ro BASIC P,ylammy 
BASIC Sane nipams 
leell 
te Roo Knox, ucdx 
Ile 000 Klem.. WOO< 
5991.99 

er+ 05MI1e5 
0.s. v Ee .awra Ms, 
Deem 
Papar Comae, Par 

Jon1Ke Lyea, Pan 

1000 

11500 

5 oD 

1800 

1000 
1800 

DRIVER'S LICENSE a OR MAJOR CREDIT CARD 
a IS REOUIREDON ALL CHECKS. MONEY ORDER 
OR CASHIER CHECK WILL FACILITATE THE 
SHIPMENT OF YOUR PURCHASE. 

CIRCLE 3 ON FREE INFORMATION CARD 
101 

www.americanradiohistory.com



MICROPROCESSORS MEMORY INTERFACE 
250051 

Z-80 59.20 6809 $23.50 2101 1256.41 52.70 41161150rSI 4.95 
Z -BOA 9.50 8080A 4.50 2102 (1024e11 3.20 41161200051 4.50 
6502 7.84 8085A 5.70 21121258x41 2.80 41181300001 4.10 
6800 7.50 8035 5.50 2114 3.20 41641200n5125.40 
8802 11.46 8086 95.50 21141-2 4.50 8155 7.40 
8080A SUPPORT DEVICES 214714Ka11 6.64 
6520 66.85 8251 54.90 MISC 
8522 9.95 8253 7.50 8282 $8.72 8288 $24.51 
8212 2.25 8257 10.00 8288 6.72 1551771 24.13 
8216 2.00 8259 11.50 16K RAM 
8224 2.50 8275 3200 
8228 4.50 8279 7.20 EXPANSION KIT 
8238 

4.50 
For TRS-80(Model I or III), Apple 

8 
2708 $6.20 2758912.50 

or PET computers 

2718 7.30 8748 37.70 Set (8 pcs. UPD416C-2 (200ns)813.96 

2732 18.42 Data furnished with porchme on request. 

MICROPROCESSOR INTERFACE ICs 
8720 53.25 8796 $1.49 7415242 $1.79 74LS245 $2.85 
8726 2.15 8797 1.49 74LS243 1.79 74LS273 1.89 

8228 2.30 7418241 1.10 7415244 1.10 74LS373 2.50 
8795 1.49 

AMP SWITCHES 
926 SPST 8 pos w/cover $4.99 958 SPST 8 po. Low Profile $4.28 
930 DPST 4 pos w/cover 8.45 920 SP 10 pos P.C. Rotary 7.81 

932 SPST 4 pos w/cover 4.08 921 10 pos P.C. Rotary NCD 8.81 

933 SPOT 4 pos w/&aver 8.82 927 16 pos Hex DIP Switch 4.28 
WE STOCK THE FULL AMP LINE OF ELECTRONIC ACCESSORIES 

A W SPERRY INSTRUMENTS e 1 T T wit r 1p sy b 

EZ6110 338 Digit OMM wach LCD Display 159.95 

EZ6220 359 Digit DMM with LCD Display 122.95 

SP1000F F.E.T. Input Volt -Ohm Mllliammeter 105.95 
SP15 Pocket Size Voll -Ohm Milliemmeter 19.95 
SP80 Extra Sensntve VoltOhm Milllammeter 40.95 

WINCHESTER CONNECTORS AND CABLE 

HEADER CONNECTOR WITH EJECTOR 
20 pin 52.33 26 pin 62.78 34 pin $3.40 40 pin $3.75 50 pin 53.75 

RIGHT ANGLE CONNECTOR WITH EJECTOR 
20 pm $1.70 26pin$2.49 34pin52.78 40 pin $3.13 50 pin 93.75 
SOCKET CONNECTOR 
20 pin $4.10 26 010 94.95 34 pin $8.30 40 pin $7.50 50 pin $8.10 
RIBBON CABLE (Prior per 101eat) 
20 pan $5.00 25 pm $ 6.30 26 pin $ 6.45 34 pin $8.30 

37 pin $9.50 40 pin $10.00 50 pin $13.00 

ITT CANNON CONNECTORS 

D -SUBMINIATURE CONNECTORS 
DE.9P $1.65 DA -15S $3.10 OC -37P $3.85 DD -50P $4.75 
DE -90 2.25 DB -25P 2.85 DC -37S 5.95 DO -505 7.95 
DA.15P 2.40 138-25S 4.35 

GLOBAL SPECIALTIES. CORP 
LOGIC EXPERIMENTOR 

PROBES SOCKETS 
LP -1 $50.00 EXP-300 $10.50 
LP -2 28.00 EXP-300PC 2.40 
LP -3 76.00 EXP-350 6.10 

IC TEST POWERED 
CLIPS PROTO -BOARD 

PC -14 54.50 P5-104 970.00 
PC -16 4.75 PS -102 32.90 
PC -24 10.00 PB -101 28.00 
PC -40 16.00 P8-100 20.10 

QUICK TEST SOLDERLESS 
BREADBOARD ELEMENTS 

QT -59S 51200 OT -598 52.75 
QT -47S - 9.50 01.478 2.50 
OT -35S 7.25 01-358 2.10 
0T -18S 4.25 
4001 Pulse Generator $235.00 
5001 Universal Counter $380.00 

Logia Monitor JUMPER 
100KIerpederge WIRE KIT 
LM -1 $75.00 WK1 $9.00 

TECHNICAL DATA and COMPUTER BOOKS 
n Intro to MP -s ( 

he Begirners Book... 07.95. An Intro to MP's (Basic 
Concepts)...512.99. 4 and 8 Bit MP Handbook 519.95, 16 Bit MP 

Handbook 519.96. The CRT Controller Handbook...88.99. The 68000 MP 

Hendbook...86.99. 280 Assy Language Prog...818.89. 6502 Assy Language 

Pm9...816.99. 6809 Assy -anguage Prog...61e.98, Buºfines. System 
Buyer's Gmtle...57.96, CP/M Users Guide...812.99. Apple II User's 

Guide...$15.00, MP's for Measurement e Control...816.99, CBASIC- 
User's Guide...815.00. Inter facing to 5-100/IEEE 696 MP's...816.00, 
Some Common BASIC Prog...$14.99. Practical Basic Prog...S16.99. 
Some Common BASIC Prog - Atari Edition...814.99, Some Common 
BASIC Programs - TRS-80 Level II Edition...814.99, Science and 

Engineenng Bask Prog - Apple Il Edatlon...815.99. TTL Cook Book...S11.96, 

TV TypewMter Cook Book...513.96. CMOS Cook Book...812.95. Z-80 MP 

Hendbook...$l1.95, Using the 6800 MP...88.95. The Cheap Video Cook 

Book...87.86. I.C. Converter Cook Book...513.86. The 555 Tamer Apple 
Source Book/with Eap's...S7.60. TRS-80 Interfacing Book 1...810.95, 
TAS -80 Interfacing Book 2...811.96. flog. and Interlacing the 6502...616.96. 

8085A Cook Book...813.95. MP Primer (2nd Editionl...814.50. Z-80 MP 

Design Proieclo...813.95. IC Op -Amp Cook Book (2nd Edition)...S1S.95. 
Guidebook To Small Compotera...56.9S. Mostly BASIC Applï e for Your 

TRS-80...812.96, Circuit Design Prog. for the TRS-80...814.50. Mostly 
BASIC Applï s for Your Apple 11...812.96. Mostly BASIC Applï e for Your 

PET...812.96. CP/M Primer...814.95. The S-100 and Other Micro eusses 

(2nd Edition)...59.96. Your Own Computer... 07.96. Appleºoft 
Langua.°_.916.95. 

LED DISPLAYS 
05035751.50 FN0000 51.95 MAN4610 52.10 MAN6710S3. 10 

F50500 1.50 MAN3620 2.00 MAN6640 4.10 MAN6750 2.90 

TIL311 27 m. Visable Red He. Display w/integral lo m on chip. $10.26 

LINEAR DEVICES 
LM301 N S .32 LM384N 51.75 
LM309N 2.00 LM386N 1.10 
LM310N 1.75 NE555N 36 
LM317N 1.15 NE556N .70 
LM318N 1.95 NE565N .85 
LM319N 1.65 NE566N 1.65 
LM3130N 50 NE567N .85 

LM723N$ .45 7812CK $1 60 
LM741N .35 7815CK 1.60 
LM747N .55 MC1310 2.47 
LM1458N .40 MC1348 1.31 

LM1488N .80 MC1360 1.80 
LM14895 .80 MC1330 2.50 
7005CK 1.60 MC1358 2.10 

LOW POWER SCHOTTKV OIL 
74E500 5 
74LS01 
74LS02 
74LS04 
74LS08 
741510 
74LS11 
741512 
74LS20 
74LS21 
74LS26 
741028 
74L832 
74LS38 

.22 

.22 

.22 

.25 

.25 

.25 

.30 

.30 

. 

.30 

.30 

.45 
.30 
40 

74LS42 $ 

74L547 
74E554 
741574 
74LS76 
74L583 
741886 
74L592 
741596 
7415112 
7415122 
74LS123 
7415125 
741_5132 

5% Carbon Film 
Resistors 

1/4W 10 for 40C 

1/2W I01er 50C 

.50 

.80 

.30 

.35 

.35 

.60 

.35 

.50 

.70 

.35 

.40 

.70 
45 
65 

7415136$ .35 
74LS138 .55 

.55 

.55 

.80 

.50 

.70 

.70 
2.10 

.95 
.60 

1.85 
.75 
60 

7415151 
74LS153 
74LS156 
7415158 
74LS161 
7415183 
74LS188 
74LS189 
7415174 
7415181 
74LS193 
74LS194 

74L5195$ .6O 
74L5196 80 
7415241 1.10 
74LS244 1.10 
7415248 .90 
7415257 .55 
7415266 .65 
741$283 .65 
7415295 .85 
7415352 1.00 
7415368 .45 
7418368 .45 
7415393 1.20 
74LS395 1.20 

WE ALSO STOCK 
TTL CMOS LINEAR DIP 

SOCKETS EDGE CONNECTORS 
SPRAGUE CAPACITORS a SWITCHES 

E -Z HOOK TEST ACCESSORIES 

SUNTRON/CS CO., lac. 
12621 CRENSHAW BOULEVARD 

HAWTHORNE, CALIFORNIA 90250 
4 ILOCATIO NEXT TO FORMULA INTERNATONALI 

STORE HOURS: Mon..Fn. loam to6:30pm-Sat tO.m105pm 

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 
postage and handling to order. California residents odd 6% sales tea. 

* OUR NEW 1982 CATALOG AVAILABLE ON REQUEST * 
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IU GARLL LLEI ELatiree es P.O.BOX 4AND, 

TXX.. 750 5040 
(214) 278-3553 

Sound Effects Kit $18.50 
Tne SE -01,9 a compete kit that 
comeinsallthelmdsm.id 
programme DM sound enacts 
generatorM Designed around 

efe new Texto slrument 
SNTm7r Sauna Clap, the 
boars prendes ara oI MINI 
DIP arho aria pots to 
programm vat ua om- 
dnehons oribe SLF Oscillator. 
VCO. Moto. One Shot. and 
&estopa Controls A Ol ed Op 
Amp IC 1s used to implement 
an A 

Level 
Dle Pulse Genera- 

. Leval Comparator ara 
Multitarea Oscillator for eve 

PCBoao0ay The 3," 5e 

d tuuma a prototype 
area to atine lo, user added 
cunry fa prognmmd Poc 

duplicateIO Eapleelene, 
heaor Oñm, ahem TreDer tas. 

of almost a finite nu 
ether e a. The una has a 

multiple 1 applications The 
low price includes all pans. 

a sernbly manual. programming &fans. aria derailed 16477 chip 
specifications II runs on a 9V battery (not included) On board 

100MW amp Will drive a small speaker directly, or the unit can be 

acted to your stereo with incredible results' ISpeaker not 

,ncluOed). 78477 a Included. Available separately for $3.15 each. 

7 Watt Audio Amp Kit $6.95 
SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" 

a 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR 

ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS 

THAN 3/e THD @ 5 WATTS. COMPATIBLE WITH SE -01 

SOUND KIT. 

Doomsday Alarm Kit $9.95 
If you have trouble sleeping and you would like the rest of 
the neighborhood to share your misery then this Ilttle kit 
will be for you! There is no way to accurately describe the 
unearthly howls, screams and tones that come out of this 
kit. Four separate tone oscillators are mixed, cancelled 
and stepped at a varying rate. lO Watts of crazysounds. A 

great fun kit or a practical burglar alarm. Complete with 
PC board and all necessary components less speaker. For 
612 VDC. ORDER DA -02. 

SEE SPECIAL WINTER 
PRICES BELOW 

The 
Super Manic 

Maker 
REVISION 2 

$24.95 
(Basic Kit) 

Doeshes 27speaker Top 
swdches or 2708 ROM 

Now you can play hundreds of songs using the Bullet Super 
Muslo Meter. The unit hahrs single factory 
programmed mlaoprovssor IC that comes with 20 pre- 
programmed short tuns. By adding the additional PROMS 
(2708's) the system can be expended to play up to 1000 
notes per PROM. Just think . a compact electronic 
instrument that will play dozens. hundreds or even 
thousands of selections of muoic- The kit comes with all 
electronic componente (Imo IM PROM), and a drilled. 
plated and screened PC Board which measures 4" x 414" 

The 7 well emplane, section is on the same PC board and 
drives an 8 ohm speaker (not included), from a whisper to 

ear splitting volume. Since the unit works on 12 VDC 0112 
VAC , vehicle or portable operation is possible. Whal do 

you pet for $24.957 Everything but a speaker, trneformer, 
eme, arracima, and PROM. Additional 2708 albums 
contaming popular lunes are available for 59.65 each or you 
can program your own PROMS using information provided 
with the kit instructions. Lists of available PROM albums are 
available on request. (Note: Unit plays electronic music one 
note at a time. it is not possible (o play chords or a melody 
with harmony simultaneously.) 
e Envelope control gives decay to notes. 
e On board inverter allows single voltage (012) operation 

OPTIONAL ACCESSORIES 
DIP Switch. (One 8 pos.. One 5 pos.) 2.90/set 

(Can be directly soldered to PC Bd. to access tuns) 
Roten, Switch« Two 5 position 2.50/ut 

(For remote wring to PC Bd. to access tunes) 
Aeeacthe Tan Plmtk Case 9.50 
W allplug Tranetonner 3.00 

(For Operation on 117VAC house voltage) 

SPECIAL WINTER PRICES 
r. Super Music Maker with cue and two S-posllioo rotary 

awllehee 532.00 
2. Super Music with one 2718 ZK X 8tcOM5with 

Of additional mu 1500 notes) $39.95 
3_ The WMIe Bell of Wax! 02 i case and swilchu. $39.95 

siete 3TZ Time Zone Cloak Kit 
Microprocessor/ROM clock kit keeps local time(12 hour 

O format). and 2 world time zones (24 hour format); Large 
/ .8" ORANGE readouts 10 min. ID timer for HAMS. Comes 
e complete with attractive plastic case and waliplug XFMR. 
% 6 Digit (tin., min.. s.C) Quartz XTAL Timebaºe 

e 3 Time Zonas lseledablel 8.X010 backup 
e Feathertouch Iront panel Oual1ty solder masked and 

e switches plated PC boards 

e Seconds Reset/Hold future $54.40 
4 

Ì 
o 
o 
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w 
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ORDERING INFORMATION: 
Call or Wras For Free Catalog 

o COO MINIMUM $20.00 ADD $2.40 FOR COD'S 
UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD 
ORDERS 
$1.00 HANDLING ON ORDERS UNDER $10.00 
VISA, MC CARDS OR CHECK 
ADD e% FOR SHIPPING 
TEXAS RESIDENTS ADD Me STATE SALES TAX 
ALL FOREIGN ORDERS ADD 25% FOR SHIPPING 
(CANADA 15%1 NO FOREIGN COD'S 
CALL (2141278-3553 TO PLACE CREDIT CARD OR COD 
ORDER 

INTRODUCING OUR 

NEW LINE OF 

HITECH KITS 
aw ElecBwk aa5 w slaea0eaI M gabare, lea te MOI m1 teleyltaMte play. 

Eaea kn ans eA1B completa IsaaleMa39e, Alca Mambo eeMealk 
eaprate, parto Wt m1 anpeaeat Iayat pldw A timan *my cerdee te 

9M8 MdNe1 te aNp IM Mller endentad Si ckcan eperelMe. 

0508 3A Regulated 
Adjustable Power Supply 
With overload protection and LED 
power on indicator. Assem928.50 
HKIT-503 Ka 824.60 

30W SIngle Channel Power Amp. 
Compact power amp. with volume. treble 
and base Control. Excellent for boosting the 
power of your portable radio, or cassette. 
Connect to your TV audio and experiencethe 
real sound of your TV program. 
HKIT-300 Assembled $19.95 Kit 816.95 

Programmable Music Doer -bell 
Electronic door -bell that has 9 programmable tones. 
Uses CMOS for low power consumption and has 
auto shut -ore feature. 
HKIT-47A Assembled $16.50 Kit $14.50 

O 

5 Function LCD Pee Watch 
High Duality bell point pen with built-in 5 

lunch on LCD watch. Comes as finished 
product only with gift box. 88.99 

Electronic Chinese Dice 
A 3 dice game kit All kinds of 
ombinatlons. Fun. Assem $28.50 

HKIT-31 Kit 524.60 

188 10A Power Supply 
Designad for your special Dower a- 
quirernent Has current limit, adj. volts, 
and curent. Uses dual power trans. 
Excellent for CB or power charger. 
HKIT-1810Assm $33.50. Kit $29.60 

LED Stereo Level Meter 
LSI circuitry w/peak hold and auto 

inputr 15 to +2 dB range. 1-200 W 
w/nana. adi. Works w/car Bao. 

HKIT-33 Aasm933.90. Kit529.95 

Electronic 
Wheel of 
Fertene 

A 

game - CMOS circuit 
and LE 

real lata e I Wheel 
of Fortuna. Easy to assemble. 
HKIT-8 Assem 910.50. Kitit 08.50 

Kits do not include xionner/batt./case 

MaRq non News available. 
Pleats ue M la nul Osas or 

WRITE FOR CATALOG 

To Order, send check or money order to: 

Hitech Electronics 
4425 W. Sepulveda Blvd.. Torrance CA 90505 

Phone Orders: (213) 371-2160 
VISA and M/C welcomed. 
Shipping and Handling $2.00. CA resident add 6% leo. 

PLEASE VISIT OUR STORE. Open 10:00.8:00 Mon. 1hru Sat. 

Special diaeouna available to edocasonal institutions. Deter inquiries invited. 

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 (Basic Kit) $49.95 
(Lela Casa a antra,) 

2304 MOD 2 (Basic / Pre -amp) $59.95 
(IrCtadu case a mtklp.l 

2304 MOD 3 (HI -Gain Pre -amp) $69.95 
1maman csa a RIIIOWl 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 

AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 
Assembled $34.95 
Slotted Microwave Antenna For Above 
Downverters $39.95 

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 above units are ideal for receivers, counters, etc.) 

16 LINE TOUCH TONE DECODER KIT WITH 

P.C. BOARD AND PARTS $69.95 

112 
LINE TOUCH TONE DECODER KIT WITH 

.C. BOARD AND PARTS $39.95 

16 LINE ENCODER KIT, COMPLETE WITH 

CASE, PAD AND COMPONENTS $57.95 

12 LINE ENCODER KIT, COMPLETE WITH 

CASE, PAD AND COMPONENTS $29.95 

MANY, MANY OTHER KITS AVAILABLE 
SASE ISrammm Ihr on omw 

HAL reoHix IvoAu. To o.eN er pw0: ratstssr 7s< 

zti 

-NM- maese lmelro 

11npNNG 

INFORMAREN, 

HAL-TRONIX 
P.O. Dow 1101 

Southgot. MI 43195 

ORDERS OVER USAD WILL BE SHIPPED POSTPAID EXCEPT 
ON ITEMS WHERE ADDITIONAL Cien°. ARE REQUESTED. 
ON ORDERS LESS THAN a2S40 PLEASE INCLUDE ADDITION. 
AL M.110 FOR HANDLING AND MAILING CHARGES. 
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ramMiU the first name in Counters ! 

PRICES 
CT90 vire l yevwamnry S12995 
CT.90 Kit 90 dey pans rar- 
renry 109.95 
AC -I AC adapter 395 
BPI reread pack +AC 
Adapter/Cheerer 12.95 
OS' -I. M,enspoeer Oven 

me base 4995 
External rime bue input 1.95 

9 DIGITS 600 MHz $'29 WIRED 
The CT -90 is the most versatile, feature packed counter available for less 

than $300.00! Advanced design features include 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, a 10mHz TCXO time 
base is used which enables easy zero beat calibration checks against WWV. 
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 

SPECIFICATIONS: 
Range: 20 Hz to 600 MHz 
Sensitivity Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 
Resolution: 0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 

Display. 9 digits 0.4" LED 
Time base: Standard -10.000 mHz, 1.0 ppm 20-40°C. 

Optional Micro -power oven -0.1 ppm 2040°C 
Power. 8-15 VAC @ 250 ma 

7 DIGITS 525 MHz $9995IRED 
SPECIFICATIONS: 
Range 20 Hz to 525 MHz 
Sensitivity Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
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: 1.0 ppm TCXO 20-40°C 
Power 12 VAC @ 250 ma 

The CT -70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency ranges - each with pre -amplification, 
dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1.0 ppm accuracy- thaf s .0001%! The CT -70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 

111110 
PRICE& 
CT -70 wired, I 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 

7 DIGITS 500 MHz $7995 
WIRED 

PRICES: 
MINI -100 wired, I year 
warranty $79.95 
AC -Z Ac adapter for MINI - 
100 3.95 
BP -Z Nicad pack and AC 
adapter/charger 12.95 

Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI -100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be bead Accurate measurements 
can be made from 1 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 

SPECIFICATIONS: 
Range 
Sensitivity 
Resolution: 

Display. 
Time base 
Power. 

I MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
2.0 ppm 20-40°C 
5 VDC @ 200 ma 

8 DIGITS 600 MHz $19S WIRED 
SPECIFICATIONS 
Range: 
Sensitivity 

Resolution: 

Display. 
Time base 
Power. 

20 Hz to 600 MHz 
Less than 25 mv to 150 MHz 
Less than 150 mv to 600 MHz 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40°C 
110 VAC or 12 VDC 

The CT -50 is a versatile lab bench counter that will measure up to600 MHz 
with 8 digit precision. And, one of its best features is the Receive Frequency 
Adapter, which turns the CT -50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
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 
switched on or off The CT -50, a counter that can work double -duty! 

CT -50 wired, l year warranty $159.95 
CT -50 Kit, 90 day parts 
warranty 119.95 
RA -1, receiver adapter kit 14.95 
RA -1 wired and pre-program- 
med (send copy of receiver 
schematic) 29.95 

DIGITAL MULTIMETER $99 WIRED 

PRICES: 
DM -700 wired, I year warranty 

DM -700 Kit, 90 day parts 
warranty 
AC -1, AC adaptor 
BP -3, Nicad pack +AC 
adapter/charger 
MP -1, Probe kit 

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 311 $99.95 
digit, inch LED readout with automatic decimal placement, automatic 

79.95 polarity, overrange indication and overload protection up to 1250 volts on all 

3.95 ranges, making it virtually goof -proof The DM -700 looks great, a handsome, 
jet black, rugged ABS case with convenient retractable tilt bail makes it an 

19.95 ideal addition to any shop. 
2.95 

SPECIFICATIONS: 
DC/AC volts 100uV to I KV, 5 ranges 
DC/AC 
current 0.1 uA to 2.0 Amps, 5 ranges 
Resistance 0.1 ohms to 20 Megohms 6 ranges 
Input 
impedance 10 Megohms, DC/AC volts 
Accuracy. 0.1% basic DC volts 
Power. 4 'C' cells 

AUDIO SCALER 
For high resolution audio measurements, multiplies 
UP in frequency. 

Great for PL tones 
Multiplies by 10 or 100 
0.01 Hz resolution! 

$29.95 Kit $39.95 Wired 

ACCESSORIES 
Telescopic whip antenna- BNC plug S 7.95 
High impedance probe, light loading 15.95 
Low pass probe, for audio measurements 15.95 
Direct probe, general purpose usage 12.95 
Tilt bail, for CT 70, 90, MINI -100 3.95 
Color burst calibration unit, calibrates counter 

against color TV signal 14.95 

IN MAI, aIT,trc 1.1. 
2575 BAIRD RD. PENFIELD, NY 14526 

r^+ 
PHONE ORDERS 

CM I. 716-586-3950 

COUNTER PREAMP 
For measuring extremely weak signals from 10 to 1,000 
MHz. Small sue, powered by plug transformer -included. 

Flat 25 db gain 
BNC Connectors 
Great for sniffing RF with pick-up loop 

$34.95 Kit $44.95 Wired 

Sat,sfaquan guaranteed examine for I O days if not pleased - 

return in original form far refund Add 5% for shipping - 
insurónw to a maximum of S 10, Overseas add 15%. COD. add 
52 Orders under SI O. odd 51.50 NY resident, odd lap tax. 
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5N7400N 
SN7401N 
5N7402N 
SN7403N 
SN7101N 
SN7105N 
5N7406N 
SN7407N 
SN1408N 
SN7409N 
5N7410N 
SN7411N 
SN7412N 
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SN74I4N 
SN7416N 
5N7417N 
SN7420N 
SN7421N 
SN7422N 
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5N7425N 
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SN7430N 
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SN7445N 
SN7416N 
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SN74S3N 
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5N71S9A 
5N7460N 
SN7170N 
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I 
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.29 
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.ñ 
9 
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.20 

.89 

.59 
1.10 
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.79 
.69 
.79 
.20 
.ät 
.20 
.20 
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.20 
.29 

74LS00 
71L501 
71L502 
7/L503 
74L501 
71LS05 
71L506 
71L509 
74LS10 
74L511 
74L512 
74LS0 
74LS14 
71LS15 
74L520 
7/L521 
74L522 
74L525 
74L527 
74L588 
74L530 
74 L532 
74L533 
74L531 
74LS38 
74L510 
71LS12 
74L541 
74L544 
74L549 
74L551 
71 LS54 
74L555 
71L573 
71L574 
74L575 
74L516 
74LS78 
74L583 
74L5$ 
74L5% 
74L5% 

74500 
74502 
74503 
74504 
74508 
74508 
74509 
71510 
74511 
74515 
74520 
74522 
74530 
74532 
71538 
74540 
74551 
74561 
74565 
74574 
74516 
745112 
745113 
745114 

.45 

.4S 

.45 

.% 

.56 

.50 

.50 

.45 

.45 

.40 

.40 
55 

1.25 
.50 

.50 

.50 

.75 

.A 
79 

79 
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CA3010H 
CA30üH 
CA3023H 
CA30EH 
CA768H 
CA3046N 
CA30S9N 

.99 

2.15 
3.25 
2.49 

1.35 
(.30 
3.25 

7400 
5N7472N .29 $37415614 
SN7473N .ä SN74157N 
SN7474N .35 $N7/1603 
SN7175N .49 SN74161N 
5N7476N ..35 SN7/162N 
SN7479N 5.00 5N7116371 
5N7440N .50 5N74164N 
SN7412N .99 SN7/I6614 
SN743N .69 SN7/I66N 
SN7185N .89 SN74167H 
SN7416N SN7417071 
SN7/89N 1.75 5N74172N 
SN7490N .19 5N71173N 
SN7191N .59 SN74174N 
5N7492N .45 5N74175N 
SN7493N .49 SN71176N 
SN7131N .69 SN74177N 
SN74%N .69 SN74179N 
SN7496N .69 SN741854 
SN7497N 3.00 SN711a1N 
SN74100N 1.49 SN71182r4 
5N7/101N 
SN74105N á9 

5N141114N 
SN7/185N 

SN74107N .35 5N7/190N 
5N7/109N .08 SN74191N 
SN711%N 1.95 5N74192N 
SN74121N .08 SN74193N 
SN74I22N .55 SN74191N 
SN74I23N .59 5N741951v 
SN74125N .49 5N7/196N 
SN74126N .43 SN74I97N 
SNN132N .75 SN74191IN 
SN7/136N .75 SN7/199N 
SN74141N .99 SN7422IN 
SN74142N 3.25 SN74a1N 
5N74143N 3.49 SN74276N 
SN74144N 3.49 SN7/219N 
SN7/1/SN .79 SN74283N 
5N74147N 1.% SN74281N 
5N7/118N 1.29 5N742$N 
SN74I50N 1.25 SN74366N 
SN74151N .69 5N74366N 
SN74152N .69 5N14367N 
SN74153N .79 5N71368N 
SN71154N 1.25 5N74390N 
5N7/155N .79 5N74393N 

74LS 7115192 
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741.592 
74L593 

.75 
.25 
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7/LSl% 

74L5% 
74LS% 

.99 
1.15 
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.45 
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74L5122 
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1.8 
.59 
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71L5218 

74LS1a 
71L5132 

.59 

.99 
74L5249 
74L5251 

74L5133 
711.5136 

.89 

.49 
74L5253 
74L$257 

14LS138 
74L5139 

.89 

.89 
74L5288 
71L5260 

74L5ü1 
74LS153 

.89 

.89 
74L5266 

7/L5154 
74LS155 

1.75 
.99 

Ñ 
74L5263 

74LS456 
7/LSü7 

.89 
89 

74LS230 
716.5293 

74L5158 
74L5160 

.69 
1.15 

7/L52% 
74LS352 

74LSä1 
741.5162 

1.15 
1.15 

71L5353 
74LSä5 

71L5163 
14L516/ 

1.15 
1.15 

74LS166 
74 

74LS165 
7415168 

1.15 
1.19 
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71L5169 
71LS170 

1.19 
1.95 

71L5374 
71L5775 

74L5173 
74LS174 

.99 

.99 
NLS388 
741.5393 

74LS175 
7/L$1U 

.99 
2.% 

71L5799 
7445610 

74L51% 
71L5191 

1.25 
1.25 

81L5% 
81LS97 

74S 745243 
745244 

145121 395 745251 
745133 .55 745253 
745134 .69 745257 
745135 1.19 745258 
745136 1.75 745260 
745138 1.3 745280 
745139 1.5 745287 
745140 .79 7452% 
745151 1.35 74S373 
745153 1.35 145374 
745157 1.35 745387 
745158 1.35 745471 
745160 2.95 745472 
74517/ 1.59 745473 
745175 1.59 745474 
745188 2.95 745475 
7451% 1.% 745570 
7451% 1.95 715571 
745196 l.% 745572 
745240 2.95 745573 
745241 2.95 745910 
745242 325 745941 

CA -LINEAR 
CA3060N 3.25 
CA30110H 1.25 
CA781N 2.00 
CA3082N 2.00 
CA31313N 1.60 
CA3086N .$ 
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1.49 
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.69 
.69 

.69 

.69 
1.49 

1.49 

Bulova Quartz Ladies Watches® 
ONE YEAR FACTORY WARRANTY 

4erlé 'wl:':TIMM woes. suesw iin.00 mÌair iïwr.xuUsi4a mew .ilMlm 
YOUR CHOICE - 50% -OFF SUGG. RETAIL PRICE 

CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE 
Because of Limited Supply, please provide a second and third choice 

EXAMPLE: 82395-5Y, SUGG. RETAIL $140.00, 50% OFF -YOUR COST 370.00 
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Part No. Function 
7081P1 CMOS Precision Timer 
7045EV/Kit Stopwatch Chlp, XTL 
7106CPL 374 Digit A/D (LCD Drive) 
7106EV/Kit IC, Circuit Board, dsplaF 
7107CPL 34. Digit A/D (LED Oriel 
7107EV/Kit IC, Circuit Board, Display 
71IOCPL 3v. Digit A/D LCD Dls. HLD. 
7117CPL 344 Digit A/D LED Dis. HLO. 
72011DR Low Battery Volt indicator 

CMOS LED Stopwatch/Timer 12.95 

Stopwatch Chip, XTL 19.95 
Tone Generator 5.15 
Tone Generator Chip, XTL 12.95 
Oscillator Controller 6.50 
Free. Counter Chip, XTL 13.95 

Seven Decade Counter 17.95 

Clock Generator 3.95 

4 Func. CMOS Stopwatch CKT 13.95 

4 Func. Stopwatch Chip, XTL 19.96 

8 -Digit Univ. Counter C.A. 32.00 

8 -Digit Freq. Counter C.A. 26.95 
8 -Digit Freq. Counter L.C. 21.95 
4 -Digit LED Up/Down Counter 12.95 
408310 Univ. LED Drive 10.% 
LCD 4IA D191í Up Counter DRI 11.25 
401010 Univ. Counter 31.95 
S Function Counter Chlp, XTL 7435 
CMOS Bin Prog. Tinier/Counter 4.95 

CMOS Divide -by -256 RC Timer 2.05 
CMOS BCD Prog. Tinter/Counter 6.00 
CMOS BCD Prop. Timer/Counter 5.25 
CMOS 565 Timer (8 pin) (.45 
CMOS 556 Timer (14 pin) 2.20 
CMOS Op Amp Comparator 5MV 2.25 
CMOS Op Amp Ext. Cmvr. 5MV 2.95 
CMOS Dual Op Amp Comp. 5MV 3.95 

CMOS Tri Op Amp COMP. 10MV 5.35 

CMOS Quad Op Amp Comp. 5054V 7.50 

CMOS Quad Op Amp Comp. IOMV 7.50 
Voltage Converter 2.95 
Waveform Generator 4.95 
Monolithic Logarithm c Amp 21.60 
50ppm Band -GAP Volt Ref. Diode 2.50 
Volt Ref/Indicator 2.95 
Volt Ref/Indicator 2.95 

72%IPG 
7206EV/Kit 
7206CJPE 
7206CEV/Klt 
72WAIPD 
7207AEV/KIt 
72081P1 
72091PA 
72151PG 
72äEV/Klt 
7216AIJI 
72üCIJI 
72üDIP1 
7217131 
7218CIJI 

7224 IPL 
72aA1JL 
7226AEV/Klt 
7290IJE 
7242IJA 
725013E 
726013E 
75561PA 
75561 PD 
7611BCPA 
76NBCPA 
7621BCPA 
7631CCPE 
7641CCP0 
7612CCPD 
7660CPA 
8078CCP0 
a088CCPE 
8069CCQ 
821ICPA 
8212CPA 

7/C00 
74002 
74001 
74008 
74010 
74014 
74020 
74Cä 
74C42 
74048 
74C73 
74074 
74085 
74C$ 
74C99 
74C% 
74C93 
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74C 
74095 159 
710107 1.89 
740151 2.% 
740154 3.% 
740157 2.25 
740160 1.69 
710161 1.60 
740162 1.49 
740163 1.69 
740164 1.59 
740173 1.39 
74171 
71C1á 1.19 
74C192 1.69 
74CI93 1.69 
740195 1.59 

74C221 
740210 
740244 
740373 
14C374 
740901 
74C903 
74C911 
74C912 
74C915 
710911 
740922 
740923 
74093 
710926 

90C97 

Pria 
14.95 
24.95 

16.% 
31.95 
15.95 

29.95 
18.% 
17.95 
2.25 

1.95 
2.25 
2.25 
2.19 
2. 
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1.69 
10.95 
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7.50 
7.50 

.ñ 

MFD 

w l.w 
IAN 
I.w 

éiw 
5.214 
e.w 
3'Jw41 
4.118 
4.8111 
44..1881/ 88 

COMPUTER GRADE CAPACITORS 
WV= PRICE MFO 11/000 PRICE MIO WVoI PRICE 

ÌM le 14.w It 2M KM E4 289 
W 2.0 11.414 18 2.94 17.944 14 f.M 

3 M lt.w II I.M new M .M 
M I.M 11.5 W 939 M.w M 5.M 
8 2M 11.109 M S.M .w II S.M 
Il !.p n.w le : .w 21 .M 

1% SM II,w 1] 2 52.w 24 5.M 
Si 2.M 14.5 M 395 M.w 5 5.M 
II 2.M WOW 

i 

3 M U. 

MII 

5M 
1. 99 4w 
]M MAN 195 71.994 719 
]M 21.11M I M NM 15 LM 
2.48 21.09 I M OM Ie8119I 

1I 
MW SM MM 

r !M 119.409MAIM 

gFEll 20E0T1115 VALUES AVAILABLE - CALL OR WRITE FOR YOUR REOUIREMENT 

3.25 
3.25 
1.45 
1.45 
1.35 
1.35 
.79 

2.95 
325 
2.75 
3.49 
3.49 
2.95 

10.95 
10.95 
10.95 
12.95 
12.95 
5.95 
5.95 
9.% 
9.95 
3.15 
315 

Mer 
B pin LP 

14 pin LP 
16 pin LP 
la pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
36 pin LP 
10 pin LP 

LOW PROFILE 
(TIN) SOCKETS 

1-24 25-49 54100 

.17 .16 .ü 

.20 .19 .ü 
.22 .21 .20 
29 .28 .27 

.34 .32 .30 

.37 .36 .35 

.38 .37 .ä 

.45 .44 .43 

.60 .59 .98 

.63 .62 .61 

14 pin ST 
ü pin ST 
ü pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 

SOLDERTAIL 
STANDARD (TIN) 

1-21 25-49 50100 

.27 .25 .24 

.30 .27 .25 

.35 .32 .30 

.49 .45 .42 

.99 .90 .81 
1.39 1.25 1.15 
1.59 1.49 1.30 

efig 
8 pin SG 

14 pin SG 
16 pin SG 
Ut pin SG 
24 pin SG 
28 pin SG 
35 pin SG 
40 pin SG 

SOLDERTAIL (GOLD) 
STANDARD 

1-24 25.49 50100 

.39 .35 .31 
.49 .45 .41 
.54 .49 .44 
.59 .53 .48 
.A .75 .69 

1.10 1.00 .90 
1.65 1.40 1.26 
1.75 1.59 1.45 

8 pin WW 
10 pin WW 
14 pin WW 
16 pin WW 
lupin WW 

20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
10 pin WW 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
1-24 75-49 54100 

.59 .54 .49 

.69 .63 .55 
.67 

.$ 

.99 
1.49 
1.49 
439 
(.69 
2.19 
2.29 

.77 

.90 
1.08 
1.35 
1.25 
1.53 
1.99, 
2.09 

.81 

.99 
1.23 
1.14 
1.38 
1.79 
1.59 

LH0802CN 6.85 
LMIOCLH 4.50 
LMIICLH 1.75 
LH00740H 1.95 
TL07ICP .79 
TL072CP 1.39 

TLO74CN 2.49 
LH0012CD 35.60 
TL082CP 1.19 
TLOB4CN 2.19 
LH0094CD 36.80 
LM300H .99 
LM30ICN .35 
LM302H 1.95 
LM3aH 1.96 
LM305H .99 
LM807CN .15 
LM308CN 1.00 
LM3%H 1.% 
LM309K 1.25 
LM310CN 1.75 
LM311t/CN .90 
LM3I2H 2.49 
LM3I7MP 1.15 
LM317T 475 
LM317K 3.95 
LM318CN 1.95 
LM319N 1.96 
LM320K-3 1.35 
LM320K-12 1.35 

LM320K-15 1.35 
LM320Tó 1.25 
LM320T-12 1.25 
LM320T-15 1.25 
LM323K 5.% 
LM321N .99 
LM329DZ .$ 
LM33IN 3.95 
LM3342 1.30 
LM3252 1.40 
LM3362 1.75 
LM337T 1.95 
LM337MP 1.8 
LM338K 6.% 
LM339N .99 
LM310K-5 1.35 
LM340K-12 1.35 
LM310K-15 1.5 

LINEAR 
LM310T6 1.25 
LM340T-12 1.25 
LM310T-15 1.25 
LM341P5 .75 
LM3/1P-12 .75 
LM341P-1.5 .75 
LM342PJ5 .69 
LM342P-12 .69 
LM342P-ü .69 
LM348N 3.25 
LM3SOK 5.75 
LFä1N .60 

LFß3N 1.00 
LF355N 1.10 
LF356N 1.10 
LM358N 1.00 
LM359N 1.79 
LM3AN 4.49 
LM373N 3.25 
LM377N 2.95 
LM380N 1.25 
LM381N 1.% 
LM382N 1.73 
LM364N 1.95 
LM388N-3 1.29 
LMä7N 1.45 
LM089N 1.36 
LM392N .69 

LF3%N 4.00 
LM399H 5.00 
TL474CN 4.49 
TL496CP 1.75 
NE510A 6.00 
NE529A 4.95 
NE531H 3.95 
NE536H 6.00 
NE540H 6.00 
NE544N 1.95 
NE550A 1.30 
NE5%V .08 
LM556N .99 
NE561N 3.95 
LM5$N 1.25 
LM566CN 1.95 
L5/667V 1.25 

NE57oN 4.95 

LM702H .79 

LM703CN .89 

LM709N .i9 
LM710N .79 
LM711N .79 
LM723N .69 
LM733N 1.00 
LM708N 1.19 
LMXICN .35 
MC1741SCG 3.00 
LM747N .79 
LM748N .59 
LM1011N 2.75 
LM13I0N 1.95 
LM1468CN .59 

LMI48N 1.25 
LM14119N 1.25 
LM1496N 1.95 
LM1556V 1.75 
LMI800N 2.95 
LM1871N 5.49 
LM1872N 5.49 
LMI877N9 3.25 
LM1889N 3.20 
LM1896N 1.75 
LM2002T 1.49 
LM377P 2.05 
LM2878P 2.25 
LM211%P-1 2.25 
LM3189N 2.95 
LM3900N .69 
LM3905CN 1.25 
LM3908N 1.15 
LM3911N 3.95 
LM391.5N 3.95 
LM0816N 3.95 
RC1136N 1.25 
RC4ü1NB 3.95 
RC118TK 6.95 
RCI195TK 5.49 
LM/500A 3.25 
ICL803813 4.95 
LM 13380N 1.29 
LM13600N 1.19 
751mN 1.% 
75150N .89 
75151CN .E 
75492 .$ 

CA3089N 
CA30%7v 
CA3130H 
CA314oH 
CA3160H 
CA3401N 
CA36(ION 

3.75 
3.95 
1.39 
1.25 
1.25 
.59 

3.50 

C01000 
C 04001 
CD1002 
CD4006 
CD4007 
CD1009 
C04010 
C01011 
C 04012 
CD1013 
C04014 
CD4015 
C010ü 
C1314117 

CDaü 
C0/019 
C04020 
C 04021 
C 01071 
C 04023 
C 04024 
CD4m5 
C01025 
C01027 
CD1078 
CD1029 
C04030 
C01034 
C 04035 `C dao 

39 

39 

.39 
1.19 
.25 
.49 
.49 

.á 

.49 
1.39 
1.19 
.% 

1.19 
.% 
.49 

1.19 
1.39 
1.19 
.29 
.79 
.23 

2.% 
.69 
.$ 

1.49 
.49 

3.49 

1.4999 . 

CD-CMOS 
CD1011 
CD4012 
CO/a3 
CD4014 
CD4016 
CD1017 
CD1011 
CD4949 
C01060 
CD1061 
CD1082 
CD/063 
C04056 
C 134059 
C 04060 
C D1086 
C04061 
C01069 
C04070 
C04071 
C01072 
C 04973 
C 04075 
C 04076 
C01078 
C04082 
C 04082 
C 04093 

1.49 
.% 
.19 
.89 

1.79 
2.50 
1.35 
.49 
.69 

1.19 
1.19 
1.19 
2.95 
A% 
1.49 
.79 
.39 
.45 
.56 
.49 
.49 
.39 
.39 

1.39 

.ñ 
39 

.99 

CD 4098 
C D/506 
CDI507 
C 04508 
C 04510 
CD$11 
CD/S12 
CD4514 
Cá515 
C04516 
C0451B 
C01519 
C D4520 
C 04576 
C04528 
C04529 
C01543 
C0$62 
CD4566 
C04583 
C04584 
C04723 
C0472/ 
MC1N09 
MC14410 
MC14411 
MC14412 
MC14419 
MC14433 
MCH538 
MC14541 

2.49 

.99 
195 
1.39 
1.29 
1.49 
3.95 
2.95 
1.49 
1.79 
.89 

1.29 
1.79 
1.79 
1.95 
2.79 

I1.% 
2.79 
2.49 
.75 

1.95 
1.95 

1795 
18.95 
15.95 
15.% 
7.% 

15.95 
249 
1.% 

1/4 WATT RESISTOR ASSORTMENTS -5% 
10 Ohm 12 Ohm 15Ohm 18Ohw 22 Ohm 

ASST. 1 5.5. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 

88 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 
ASST. 2 5... I% Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 

470 Ohm 560 Ohm 610 Ohm 620 Ohm 1K 

ASST. 3 55a. 1.2K 1.5K 1.8K 2.2K 2.7K 

3.3K 3.9K 4.7K 5.6K 
ASST. 4 5... 8.2K 10K üK 15K 

22K 27K 33K 31141 

ASST.'S Su. 56K 88K 82K 100K 

050K 180K 220K 270K 

ASST. B 5... 390K 470K 560K 680K 

1M 1.264 1.5M 1.8M 

ASST. 7 Sea. 2.7M 3.3M 3.9M 4.7M 

ASST. 8R 

6.8K 
l8K 
47K 

120K 

330K 
820K 

2.24 
5.6M 

Includes Resistor Assts 1-7 (350 pcs.) 

5opca. 

Sopas. 

5opca 

50po. 

50po. 

Sopas. 

$1.95 

$1.95 

$1.95 

$1.95 

$1.95 

$1.95 

5oppe. $1.95 
$10.95 ea. 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 8% Sales Tao 
Postage - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 

Spec Sheet. - 256 
Send 886 Postage for your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 

Mail Ortler Electronics-W9r109u0e 

ameco 
ELECTRONICS 

a) 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
3182 PHONE ORDERS WELCOME - (415) 592.8097 

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

Value 19 1099 100. Value 19 10-99 100« 

ü pf .08 .06 .5 .00154F .08 .06 08 
22 pf .08 .06 .08 .0017µF .08 .06 JB 
47 pf .08 .06 .05 .014E .09 .06 .05 

100 of .08 .06 .06 022µF .09 .07 .06 
220 07 .08 .06 .05 .047 F .09 .07 .06 
470 pf .06 .06 .05 .111E .l5 .12 .10 

100 VOLT MYLAR 

.0022ml .12 .10 A7 

.0017mí .12 .10 .07 

.Olmi .12 .10 

ILA CAPACITORS 

04 m1 .21 .17 .13 . 

.6mí .27 .23 .17 

.22mí .33 .27 .22 

20% DIPPED TANTALUMS (Solid) CAPACITORS 

.15/35V .39 .34 .29 2.2/äV .51 .49 .3/ 

.33/äV .39 .34 .29 4.7/25V 
.53 .47 .37 
.63 .56 .45 

.47/35V .39 .34 .29 6.8/3V .A .69 .% 
66/39V .08 .3/ .25 15/3V 1.39 1.25 .95 

1.0/35V .39 .34 .29 22/6V A .69 .55 

MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 199 100-499 500+ Radial 1-99 10.99 500+ 
47/50V .16 .14 .10 .47/25V .15 .13 .12 

1.0/50V .19 .16 .12 47/50V .16 .14 .13 
3.3/50V .17 .15 .11 1.0/16V .15 .13 .12 
4.7/20V .18 .IS .06 I.1/20V .16 .0 .13 

10/áV .ü .ä .11 (.0/0V .17 .15 .14 

10/50V .19 .16 .12 4.7/16V .15 .13 .12 

22/25V .19 .16 .12 4.7/25V .16 .14 .13 

22/50V .N .20 .ü 4.7/50V .17 .ü .14 

47/25V .25 .21 .19 IO/16V ü .ü .12 

17/50V .29 .25 .23 10/25V ..ü .14 .13 

1003áV 25 .24 .22 (0150V 17 .16 .14 
.37 .34 47/50V .a .21 .19 
.34 .33 100/16V .21 .17 .14 
.45 .41 10/25V .3 .23 .21 
.19 .45 100/50V .37 .34 .31 

.69 .61 

.79 .69 47Ó/3V .35 .31 .27 

100/50V .41 V .4089 

470/25V .54 
1000/16V .A 
2208/16V .$ 
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Ç.M tirClock Modules 
12VDC 

AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
it /MI APPLICATIONS: IM In -dash autoclocks fa auto/ 

RV clock. 
Aircraft -marine clk.. 
12VDC open. Inatru. 
Portable/battery 
powered instrumnts. 

Features: Bright 0.3" green display. Internal crystal time - 
base. n 0.5 sec./day occur. Auto. display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete -just add switches and lens. 

MA1003 Module 13.05L41.15"Hx.91"Dl . $16.95 
CLOCK MODULES 

MA1023 .7" Red Digital LED Clock Module 8.95 
MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95 
MA5036 .3" Red Digital LED Clock/Timer 6.95 
MA1002 .5" Red Digital LED Clock & Xformer 9.95 
MA1010 .8" Red Digital LED Clock 7.95 
MA1032 CBA -5" Digital LCD Clock 17.95 
MA1043 .7" Green Digital LED Clock 8.95 

TRANSFORMERS 
102-P20 Xformer for MA1023, 1043 d 5036 Mods. 3.49 
102-P22 Xformer for MA1026 Clock Modules 3.49 
102-P24 Xformer for MA1O10 Clock Modules 3.49 

t 

Nationall Semico Iductor 

RAM SALE 
STATIC RAMS 

MM2114N.24K(200NS) ................$2.49 each 
(8 EACH $1695/lot) (100 EACH 5195.95/1ot) 
MM2114N-2L 4K I2200NS) Low Power .... $2.95 each 
(8 EACH 019.95/1ot) (1 EACH 5225.099ot) 
MM2147N 4K (70NS) $4.95 each 
(8 EACH 634.95110111 (100 EACH $419.95400 
MM6116P-4 16K (200NS) .............. $14.95 each 
01 EACH 899.95/1011 (156 EACH $1195.00/1011 

DYNAMIC RAMS 
MM4164N-20 64K (200NS) $14.95 each 
(1 EACH 699.95'101) (100 EACH 51195.00110?) 
MM5290N-2 16K SONS) 4116 $2.95 each 
(8 EACH 519 MOW) (100 EACH 5225.00100 
MM5290N-4 16K (250NS) 4116 $1.95 each 
(8 EACH 514.95'101) (100 each 5175.001100 

EPROM Erasing Lamp 

Eras 2708, 2716, 1702A, 52030, 52040, eta. 
Erases up to 4 chips within 20 minutes. 
Maintains constant expoeure distance of one inch. 
Special conductive foam liner eliminates static buildup. 
Built -In safety lock to prevent UV explore. 
Compact - only 7-5/8" x 2.7/8" x 2" 
Complete with holding tray for 4 clips. 

UVS-11EL Replacement Bulb $16.95 

UVS-11E $79.95 

.1S -5K 
JS -100K 
JVC40 

JOYSTICKS 

Ilíl 

JVCJo l' 

5K Linear Taper Pots $5.25 
100K Linear leper Pots $4.95 
40K (21 Video Controller in cae $4,95 

MICROPROCESSOR COMPONENTS 
-8080A/8080A SUPPORT DEVICES DATA ACQUISITION (CONTINUED) 
INS A. 
001212 
014114 
DWIS 
OP0 
Dc1af 
O 170 
0171239 
12154243 
INS0. 
00161 
011761 
OP0 
1011251 

Pß5 
DP6215 

D ß1M 
00117 
O 17138 

o110 

01511 

CPU 
LB11 Input/OulOue 

495 
la 

Prlorlly Interrupt Control 5.16 
0tbnal Bur Driver 

Clock of/Driver 
3.4 
L% 

Bus Drive. 
em Controller/Bus D.Iver 

a t 0 
System Controller 
I/O Expander to a Serb 

116 
1.% 

1616 Asynchronous Comm. Element 
pe. Comm. I/O (USABTI 6.% 

Roe. Interval Timer 
R oc VO (00 
Rob. OMA Control 

6.95 
S% 
935 

MInterrupt COntrol 

. 

CRT conveler 
. Keybwro/Ol.eay Interface 

Syrern Timing Eement 
pBit mDl7eruoM Receiver 
Lett 111I-01rectanl Receiver 
LBIt BI-Dlrectbral Renard. 
000 Pen.aral Onver 
Octal Latch.atc 

ea h. Peripheral Driver 

ññ 
9.% 
4.% 
1% 
1% 
116 

515 
115 

-6800/6800 SUPPORT DEVICES - 
t4C610 MP 235 
M cea M UCP weh clock end RAM I435 
4000100 lea Static RAM 
MC4621 Perip.ral Inter. Adapt (11C01 139 
Mr3O Priority Interrupt, Controller 17.% 
Mc6110U vemeir ROM (MCMAbs) 1116 
MCW Aryncnronws Comm. Adapter L% 
MCSN Synchronous ..1 Data Adapter L% 
MC6460 0400001 0191ta1 MODEM µ% 
MC6162 Mane Modulator 1216 
40043Á Ouad YState But Trent(MCara) 2E 

MICROPROCESSOR CHIPS 
Z%110C1 CPU 144000051 1244081 11.5 

ton (mk) CPU (MK01004/ 14MM4) 13.56 

C0171102 CPU 
Me. 

11.16 2650µ.% 
1111142931ADC CPU -4 -BR Slice (Corn. ert...010 110 
MCsam MAU w/Clock (eK Bytes Memory) ILE 
15510 MAMAU-dell1.11) 1.% 
1550395454 CPu 01. Ch.. Lmtlabytes RAM) 935 
IMSO4H4 CPU (256 Bytes RAM) 2433 
INMAN CPU -64 Bytes RAM 24.16 
INS.. CPU w/Banc M.o Interpreter 1.% 

CPU 995 n..ball 
64011 39 16 -en % 

SHIFT REGISTERS 
7.065031.1 391 belt 0004010 

'4044000 Dual ,halt Dymond 
MMSOH 001 100-811 Static 

ßi.. Duel wau Acamulator 
4440142$ 155-101 01.010 
4440511150 MAI? 1Nne muator 
MM%µa 50/512.11 owe". 
44550*WAY.N octal Salt 

2500/(1404A) 
M02µ 1 Octal 

023V(IwA) µb111 Dynamic 
15µM Hex ºell Saue 
2610 Dual 0It steak 

51281 yna010 544mlc 
1510 102411t Dynamic 
2521V Dural 196-0111 Static 
110 Dual /pelt Static 
25710 Dual )San S411C 
1120 Quad 10.8111 Star. 

1001 r) 
DATA ACQUISITION 

mICN Universal Active 
ÁF11-112 ow 0.04 

231 
Fi ter 

AFIAIU Touch Tone Alpo Band Filter 
r Ga oo Amp 

L M31z0 
s oa 
Consent Currant Source 

L403352 Temperature Tranaua 130 
L JFET Input Op AmpL 3% 

P.A.Sample 

Mow wmpnlan 1 
LM31 Temp. Como. Ret teppm/C1 5.16 

O N AOCnLC den 01/0 Converter (I LSBI 4.%5 
OACOaLCN pB11 0/01 convener 0110 LIn-) 225 

ADC11109CCN LBIt A/0 Convener ILCn. Multi.) SS 
AD01111CCN den A/C/Converter 116 -Ch. Multi.) 1131 

1a811O/A Cone.Mlcro. Comp. 110.10411116 
µ-Blip/A C000art a Comp. (0-2011) 0.16 
bait O/A Convertor 1OA.020$ L1n.1 Les 
1016 0/A Convener (OA Lm.) 5.16 
Gen D/A Converter not Lln.) 11. 

a Metlpte+e r 1.11 
3011 BAUD UART L% 

RAM'S 
A 

1eµ+1 ter Dynamic 
20294 Static at 

OH+1 Static 1.01 

156791 Stati1.16 
28x4 Static % 
25.4 S tati MOS 

Static ran.. 2.0 
21µL 10µa4 51.10 0010 Low Power 239 
21143 10 x4 Stet. Apes 2.6 
21RL3 44 Stetic lens low Power 2.% 

41 µ0 demo 
.1 Static 136 

µN4IUApla is 10 Ir (MMa9pN41 1.% 
4164.3 64K Dynamic 
MOWN a5µ91 FM Tics 435 
44 15x4 Dyer 
M11í02 2eµ+1 1.0107 Fully DerodM 7.16 
Mlle Dynamic 
44445.2.2 

AK 
Dynemll 

Dynamic M51pv 141µl 1%ne (101 ?% 
MkK1. Static 01404031031 1.16 

6H Static C) 
i0.25 µ Bit RAM ¡µ PIn 16 
UP044 K Dynamic .pin 4.% 
T.4640. L 4K Static 9.% 
TMSO11 03194 ..Lair 

PROMS/EPROMS 
177001 2K UV Ennoble PROM 195 
2101 1K EPROM 
TMSZNS 014 EPROM (40, 050, 01201 
l71.510l(1µ1T1 µK EPROM (amble H L% 
plmtel TI 320 EPROM 17.95 
SIM EPROM (11 

MN4aaµ) 
Ill 001 (510 µ 450 7.e 
MnERR 27640 OM(Hitachi ) 0.5 

Sao 01 PROM N 
051m51M b11 ) 1 PROM (Open CollMon 130 % 
0511 400 Bipolar PROM 14.95 
361317433181 12x1 Trl-Steµ 2.00 PROM 135 fps. PROM 1695 -Oar A More PROMS Elated In Our Catalog- 

ROWS 
110(2140) Character Generator (Uppe, Csl 9.16 
1013111 Character Generator (Lower Caw) 9.16 --4MOS READ ONLY MEMORIES 
440Me7100 IDa11 ASCII Shifted wp reek 1350 
MCMO.OP I.e. Math Symbol L Pictures 030 
MCM0761P I1007 Alpha. Control Gen. 13.13.10. 

MICROPROCESSOR MANUALS 
44,10 User Manurel 1.e -0a 1.0 
M 2 Umr Manual 

SPECIAL FUNCTION - 590 

1200025C11 0.11605 Clock Driver 6162) 2.50 
DSOOµCN Oral MOS Clock Driver (M2) 1.es 
1451771N-1 Floppy etc Controller x.% Wail. Commun.tan Chlp 19.91 
1045116711 MIcroprocessor RMI Time Clock 116 
MM021eN ancroprocc slot ComPatlOa Clock 11.16 

1 

COMM nlrMler with 64-0164-0111116 -D RAM 6. 
nd Olrec` LED CurveM 

COPP.. Krocon roller with 4.01911 RAM 7.4 
DIrect LED Or. w/0 Bust Int. 

0001..1 32.54.VA.0 Fluor. Driver...Pkg.) 11 
TELEPHONE/KEYBOARD CHIPS -If i AY-0910 PUN Button Telephone phore Dialer 8 

AV -5420 ry Oan 1 16 le. 
A08.1µ0 S Creak GenerINr Le 
Av.5.13/6 Keyboard Encoder lr key.) 11.0 
laciµlB nary.. Encoder (µ keys) 7.16 
74791 Keyboard Enw45r Iµ kern 5.e 
71080 Keybom Encoder (A 0.1 5.5 

5111604 PUN Button Au.60.01 
4040 

7.16 
574921 16/µLKey 5er1.1 lal Keyboard Encoder LIS 

Part No. 
AC 250 
AC 500 
AC1000 
AC1700 
DC8512(abore) 

DCB00 
DC1203 

BOOKS 
Ned.. 6emkBOOa - 1.00 - 10el 

30001 National CMOS Du Book M.e 
1840 papal 74C. COSWO, end A/13 Coma an 

MG National Interface Date Book 00.06 
005 fa«eel DP, DS6000, DS3600, 007_n, etc. 

74.3 N.0onel Linear Emu Book M.M 
11376 «eel LM, LF, ADC, DAC, LH Sers 

MOM N.Oone «W.- Board L.mlCompuur1224Ceo01 04.00 
M006 Ntlolrl TTL Logic Dam Book IBM 

1624 papal 7400,LS,L,H,S, end «MO Series 

71X06 Buy above DI 30001,3,5 ae Nt H/.16/lot 
3900/ Inter. Owe Stoll 11074 ppsl M.00 
010400 Ina Component Dau Ca aloe MOM 

Full 440 Mews for Mere producer incl. 11070, daubs. ...roc.. pwpls. B .10101./mi. products 11321010 ) 

205810 Im11 PedpMlel00.600 Handbook 07.60 
Full deb sleets, ape. rots for InW perpdao devis MM.« 1844 papaal 

AilvirIC and DC Wall Transformers 
With Universal Plug end 

W Battery Snap l 
PoI 

voltages: 
e olar. slecor (IF). 

iilne from adopter to plugo - six. 
Inch line from adapter to battery 
snap. Innee0H; 300nÁ. 

Out1ppuutt 

12VAC 256mÁ 
12VAC SO lOA 
12VAC 1 amp 
60ÁC17.00 
8,9/2VDC 300mÁ 
9VbC 200mA 
1VDC 500mA 
1200E 300mÁ 

Input 
117VI9oHz 
117V/80Hz 
117V180Hz 
117VIB0Hz 
120y550Mz 
117V/BOHz 
1200/80Mz 
120V/60Hz 

CONNECTORS 
1 

- 

Price 
$3.0S 
$1.95 
$5.95 
63.95 
59.95 
63.25 
73.95 
63.95 

D825P D.Subminiature Plug $2.95 
0825S D -Subminiature Socket $3.50 
D20418-2 Screw Look Hdwr, (21 D825S/P 21$.99 
DB51226 Cover for DB25P/S $1.75 
22/44SE P.C. Edge (22/44 Pin) $2.95 
UG88/U BNC Plug $1.79 
UG89/U BNC Jeck $3.79 
UG175/U UHF Adapter S .49 
SO239 UHF Panel Rocp $1.29 
PL258 UHF Adapter $1.60 
PL259 UHF Plug $1.80 
UG260/U BNC Plug $1.79 
UG1094/U BNC Bulkhead Reep. $1.29 

TRS-8Q 
16K Conversion Kit 
Expand your 4K TRS80 System to 18K 

KIt comes complete with: 
8 ea. MM5290 (UPD41614116) 16K Dyn. Ram ('es) 
Documentation for conversion 

TRS.16K2 '150ns 19.95 
TRS16K3 '200ns 16.95 
TRS-16K4 '250ns 14.95 

EECO Rocker DIP Switch - "Mln1Dlpro" 2400 Series 
THE MOST UNIQUE DIP SWITCH AVAILABLEI 
MIRI -GIP ',designed µ retrofit M major brands o1 Dip switches Unique features include «king 

11 rod 0001gn µ pear accidental actuation and gold sell-Mpng contact. Oµ -pace Muds* and 
press -et tannings prevent contamination 2.10 station Form ..A.. and 1-5 station Form 'C ' 
Tare«r.140a.:M/(2.54x742) s.aot PCB e M ..abet«Nab. «Nee 

244M-10 enOe/ic ad. reek gW mewl TMM 00.1 bet. w 
M M. Ps. CeaBMrake Mcket Price P. Re. Pr. css0Orsal. 60061 Prim 
2446-2 2 12 
2485-3 3 123 
2485-4 4 1234 
2440-0055 4 MCO 
2105-58 6 C54321 

8N. .71-10/1.% 
8per .M-10/7.95 
1 pia .85 . II/ 8.95 
8pI .0-10/ 1.85 

14 pie 1.40-10/1.55 

2485-8 e 123458 14 pal 1.05 - II/ 4.95 
2480-1 7 1234541 14 pie 1.11 - 10/10.05 
24804 8 12345474 16 pl. 1.29 - 10/11.00 
2400-9 1 123458785 18 per 1.31 - 18/12.95 
24.10 la 0123408788 85 pie 130 - 18/17.55 

MUFFIN® FAN 
Undependable, roomer, lerynt gelling la ownme0cta1 cooling applications. 

105cfm free alr delivery 
4.68" W. 1.50" depth. Weight . 17 oz. 
acoustical rating as low as NC -38 
more than 10 yrs. Cont. duty al t0C 

.impedanceprotected 0 ambient.. to 70C 
UL yellow Card recognized & 

(ì76A 401002nd 
Model NO MU2A1, PM No. 02021, Beal. 

1,050 SSleen, 
115V, 540600; 14 We. 

MU2A1 ....$9.95 ea. 

JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. FEATURES: 

Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 
Power Output leach supply): 
5V OC 0 500mA, 1 oV DC @ 750mA. 
12VDC 500mA, and 
15VDC@ 175mA. 
Two, 3.terminel sUl. IC regulator. 
with thermal overload protection. 
Heat sink regulator cooling 
LED "on" indicator 
Printed Board Construction 
120V AC input 
Size: 3-1/2"w 5-1/16"L 2"H 

JE215 Adj. Dual Power Supply Kit (as shown) .. $24.95 
(Picture not shown but similar in construction to above) 
JE230 Reg. Power Supply Kit (5VDC, 1 snip) . $14.95 

N444..1E205 Adapter Brd. Ito JE200115,19 & 012V. $12.95 
JE210 Var. Pwr. Sply. Kit, 5-15V DC, to 1.5amp. $19.95 

JE608 PROGRAMMER 
270412708 EPROM PROGRAMMER 

GENERAL APPLICATIONS 
To proieen EPROMS 2704 end 2700. 

I getaal for ndcrxomputer Chou. 
Td 

ea 811To 
nter. el o prLprapanO rid EPROM 

To awleM 
EP00*ROMIN fer 1 fie ewes 
proper EPROM 

To etene o gram 
In RAMS for ele. . 

RpleMa: 8 LED's la Hex 
Key ene1.10 LED's . tor Addre and 8 LEI* for Data Memory M. Drab Wmp Re...plays the ...of the RAMS from IM Chip Webenant a Mcrapleesa ystern by mom of Naee ca. from the peep... panel «lot le Ifs EPROM «tat 4n 1.M mkropoora 
ban4 Rapd packNe aerillcaedn of propamead data charqL Uger may mow date horn meter M RAM's 
or wd. Into RAM'.... keyboard entries Allots manual .Nppleg mardpulatton (up ara dpsr8 t adbs Ban Standalate EPROM Programme...Ong 61/ A 11Ha Heade.Ym 1 Keyboard (seem 0 . 
rarer Bard .11.1 y I1á114 poem euppM 0d LEDRASC,I Seek. Panel 0aÁ «w ly. The Tee0140 le 

14.00 Ydaollgll..' Power p n 118VO4.0of«M 
MM PMaas In modu be MV. Compact 

«Sbta] 4^Ñ 4C11'W 
I0æ9. D Weight lbe 

Mn 1401103 end 

T7eJEMB EPROM rI00n w ka caplol/yf-conned unit wludl k independent of mnpulmcano end Moue.. no d4mrr ken« for its oeat.0 1.. Tie EPROM cm b programmed from the Ha.44141 l 0.050 2 or ham pro 
EPROM. TMJHM Program.. an a m«. pmyrwnned EPROM by the us of lb M rnal RAM *0210 euEow de ter Mersa pre. aoprn br.arwn. abrto fxoiwraeNe OM. *erd..aern de cairn en le mnared dlnM y Into the marry c.oib 0IM de Rae«. Km.owd .. Pet 0111100 0. entire program we mf be 

n eoeory. Thu 1E103 0,0010. cam.. Pnoiwmner/Bord W. IC a nwd.. pc« pope.. 40:.00. 
6V.+ 1N and +26V. Tbnege. real Kerb«end LED/Ten Soda Pea had ere peat amen« «esd. 

JE508K KIt $399.95 
JE608A Assembled and Tested $499.95 

JE608-16K ADAPTER BOARD 
GENERAL UE8CRIPTION: FOR 271812758 EPROMS 
The J5508-164 Abptw Bend lows the J6608 Pmgrgeva to a nµ40.4 for AM.200Wlal ploarsmlulq Mue 27190110 
2758 EPROMS. the eh« praid.. to rddlogo 

de EPROM prern n e EPROM 271411610 06 .. 
«eh for da 2" bh 0. Ma Io meeting 1.M p. power 

11 112441 of the EPROM b.uuer of 1.M «Mg 81( RAM wacky pda J85M Program. 
doe eSretMy to 4.11024.1 

JE606-16K Adapter Board Kit $29.95 
JE806-Upgrade (Send aaambled JE838 to factory for adapter installation $99.95 

of the JE -808.18K Adapter Board Kit) 
JE608A16K Mod. Assembled JE608 w/Adapter IJE60B-16K) Installed $599.95 

JE610 ASCII 
Encoded Keyboard Kit 

The JE610 ASCII Keyboard Kit can be Interfaced Into 
most any computer eyesm. The kit comes complete 
with an Industrial grade keyboard switch ateembly 
(62 -keys), Its, sockets, connector, electronic compo- 
nents a double -sided printed wiring board. The 
keyboard assembly require. +5V @ 150mA and -12V 
@ 10 mA for peration. Features: 60 key. pan the 
126 characters, upper and lower 439 ASCII get. Fully 
buffered. Two utter -define keys provided for custom 
applications. Cape lock for upper -case -only alpha charac- 
ters. Utilizes a 2376 (40 -Pin) encoder read -Only memory 
chip. Outputs directly compatible with TTUDTL or 
MOS logic arrays. Easy Interfacing with a 16 -pin dip or 
16 -pin edge connector. Size: 315"H x 1415"W x 835"D 

JE610/DTE-AK a(sóflcïu'eéiÉoieyed) ...$124.95 
JE610 Kit a COempo é I ï ú» .°'..$ 79.95 
K62 62 -Key Keyboard (Keyboard only) ... $ 34.95 
DTE-AK (page only - 3w"0010^W xer"D)$ 49.95 

JE212 - Negative 12VDC Adapter Board Kit 
for Provill s 16D0 

ASCIInno, 

incoming 
KEYBOARD KIT 

$9.95 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 6% Sales Tax 
Postage - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 

Spec Sheets - 254 
Send 88c Postage for your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 

Mail Older Electronics- Worldwide arreco 
ELECTRONICS 

® 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
3(82 PHONE ORDERS WELCOME - (415) 592.8097 

JE600 
Hexadecimal Encoder Kit 

FULL 8 -BIT 
LATCHED OUTPUT 
19 -KEY KEYBOARD 

The 1E600 Encoder Kayboerd Kit provides two aparate 
hexadecimal digits produced from eOquential key entries 
to allow direct programming for 8 -bit microproceesor 
or 8 -bit memory circuits. Three additional keys are pro- 
vided for uesr operations with one having a getable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also Included Is key entry strobe. 
Fouturs: Full B -bit etched output for microprocessor 

Three user.def IO. keys with one being btatabla 
operation. Cabounc Circu It provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 15 -pin IC connector. Only 45VDC required 
for Operation. Size: 314"H x 814"W 814"0 

JE600/DTE-HK Z'plicëOred aabbolco) ....$99.95 
19 -Kay He00dec. Keyboard, 

JE600 Kit PC Board a CwPnt6. too peal .. $59.95 
K19 19 -Key Keyboard (Keyboard only) .... $14.95 
DTE-HK (use only -314"Ho86."Wxutl"D) $44.95 
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271Á6.5V 6ß 
2 % - 

- 1684 
1376 14% 
8523 1300 

112 2.5 
62585115 - 1.50 
85123 16 
85123 
8513 6 

3:55 1. 
- 

3 w 
% 38843 - 300 
4% 
295 666 16841 - 320 

ÚÁRT's 
ÁY61013 - 3.75 M66664 
11116020 - 3.% COM2017 
7714818 - 3.25 ÁY36700 - 225 

SHIFT 

9% 
REGISTERS 

10/76 66140270170 
14w 

2 50 
MM1404 - 1.75 
m545013 - 2.50 

j n 747450,6- 2.50 
%334 66145055- 2.550 

MM5056 - 2.50 
5945057 - 2.50 

950 MM5058 2.50 
40253)0 250 665060 2.50 

14 PIN HEADERS 3/41.Ó0 
18 PIN HEADERS .40 

24 PIN HEADERS .75 

40 PIN HEADERS 1.10 

50 PIN EDGEBOARD CONN 3.95 
26 PIN EDGEBOARD CONN 2.50 
50 PIN RIGHT ANGLE GONN 3.95 
20 PIN RIGHT ANGLE CONN 2.25 

PU'S & SUPPORT CHIPS 
406., 

74.570790 

5102 
0272 

5216 

51 
!s6 Qb 66 

3870 
2 25 

6ffi 

3. 9%i00 
M6 

- 4.00 
AY CPU 6.)5 

3 25 6A510 11% 

8226 ? 
62285165337 

2281 . % 
fez .., 

- 
::95 

RAM's 
8A41D0651 - 1400 
21141.3 - 16 
41163 - 1 46 
41162 21 21.2 - % 
21@4 - .6 
51595 as - 1.A 
64402/ 3 50 66.6 11 461 2% 
.6045 25 450 
6546061 36 
ië 1'oi4 
MK406P 
167601 

i;º;:I 

INTERFACE 
Er DRIVERS 

47UF35V 5/81.00 
68UF 35V 5/81.00 
1UF35V 5/8140 
2.2UF20V 5/81.00 
3.3UF20V 4/81.00 
4.7ÚF 35V 4/81.00 
6.BUF35V 3/91.00 

50 PIN RIBBON CONNECTORS $3.25 
40 PIN RIBBON CABLE CONN .. 82.75 
20 PIN RIBBON CABLE CONN .. 4444... 62.25 
10 PIN RIBBON CABLE CONN 81.50 

PRINTED CIRCUIT BOARD 
6- 0171101E SIDED 110X0 BOATO',." THICK 

160e, 551 60 

EPDXY GLASS VEC FOR BOARD 

1/16" thick with 1110' spacing 

41/2" x 672" 51.95 

DATEL'S DAC-06E0 

8 bit DAC - $4.95 
CRYSTALS 

2.000 3.000 5.000 8.000 
16.432 64,25.0. I 3.57.9 8.000 10.000 4025 
20.000 n 8.144 16.080 M_ 

REDICON SAD 1024 ANALOG DELAY LINE 610.% 

74500 745. D 
.56 D 7456 60 

74501 D 7456 
7604 745112 .6 

.SID 140 
7666 40 161% I D 

74S1 
D 

16138 I 0 
7615 6140 1 

746D 40 616 
i46.4 40 7451s7 i ]465 

7451% 1 25 

1® 
1 75 

;:155;':1 
40 

t 
76191 le 
)49257 1.% 
7456! I. 
74526 IM 
M5m 16 
14573 21 

7 WATT LD 65 LASER 
DIODE(IR)$8.95 

25 watt Infra Red Pulse ISG 2006 equiv.) 
Laser Dade (Spec sheet included) $2495 

263820 P FET 8 .45 
265457 N FET . 8 45 
262646 UJT $ .45 
ER 900 TRIGGER DIODES. . . 41$1.00 
2N 6028 PROG. UJT 8 .65 

DISC CAPACITORS 
WE 16V 10'01 00 100, 88.00 

011.1F 350 16 51 00 100: 85.00 

1N4148 11N9141 ......15/1.00 

TANTALUM CAPACITORS 
10ÚF 35V - 5 .40 
22UF10V -8.30 
15UP 16V 3/81.00 
30UF6V 5/81.00 
33UF20V 8 .60 
47UF20V 9 .85 
68UF 10V 01.00 
120UF6V S .75 
2000F 20V 81.75 

SANKEN 
AUDIO POWER AMPS 

Si 1020 G 20 WATTS .$12.50 
Si 1050 G 50 WATTS .$27.50 

200 PRV lA LASCR .95 

4006 
408 
«03 

4010 
4011 

2 
4013 
4014 
4015 

4016 
4018 
4019 
46,3 

4072 
.OD 
40251 
4025 

20 4026 
6 4019 
n 40D 
6 .004 6 .06 

407, 

C/MOS 
.40 4701 

% A152 
A 4709 
35 406 

21 4501 
75 

m ;: 
6 4615 
6 

%ié 
90 

455, 40 

40.00 8 
4070 

4C10 
4C14 
40D Kn 

74C74 - 
7.76 70 % 

74C6 
74C83 1 38 

40 
2.66 - 50 
N66 D 7, - 75 

ñ40ci® ro 

SPECIALS 
2114L-4 S 1.75 

8 o 300 - SIGNETICS 16 BIT 
MICROCONTROLLER 49.00 

10 ea 8164E 64K RAM 11SONS) 99.50 

DOUBLE SIDED DIP RIBBON 
CABLE JUMPER ASSEMBLIES 

16 PIN 4"LONG S 2.00 
14 PIN 12"LONG S 2.50 

RS 232 CABLE 
10 Conductor, # 22 color coded wire, 
gray PVC outer cover, %" diameter 

.40 per ft. - 100'/530.00 
Add 20% postage for orders under 100'. 
Add 10% postage for orders over 100'. 

8080A 
DMA CPU - 6.75 
826414364 21860 RAM 

- 14.00 
2732-326 ROM - 14.% 
2114-L3 - 2.50 

SPECIALS GOOD 

41162 
TM5882761 - 
CRT CONTROLLER - 9.% 
82/5 CRT CONTROLLER 

- 16.% 
101791 
601771 - 19.% 

THRU MAR. 1982 

MINIATJRE MULTI.TURN TRIMMING POTS 

50. 100. 500. 1K. 5K. 10K. 50K. 250K Sú each 3/82.00 

NO. 30 WARE WRAP WIRE 
SINGLE STRAND 100'..5140 

40 CO5D JCTOR 3M CABLE 
11900111E 6.75l5. 

DIP SWITCHES 
CTS 26.4 4 POSITION II5 
CT525 7 7POSITION 40 

CTS 2C6 B 13 POSITION I Y 
CT526.,0 10 POSITION I 9, 

TRANSISTOR SPECIALS 
ió..vc TO 

ETo-5 3. 
H6P G5014-PNPG6T03 
TIP111 50 TIP 45 
268233-6.411 SWITCHING POW ER 

SmF CB RE TRANSISTOR NPR ® PVPS70.3 2 S. 70.3 
211717 NPR 5, RF 
263819 NPR 5.70a RF 
20.256PR5,70a 

2.P11%PSiI'Ó 
1 

8 

ZN3864MP425YTOº 
2 imPNP5.T0.92 
265266NPN 5. T0 220 
2745109PNP 5,0 220 

PN S T0 220 TIP 
PIA. º To -233 

PNP 5 
PInPNPSiUBI 

TIP 441 NPN Si U97 
NIA 36fi 

Im 
BS 

I 95 

l a6 
1.6 

I 50 

s T 
51133 

6 133 
87 10G 

% 

16 

TTL IC SERIES 
7400 

7401 
7402 
7403 

7404 
7405 
7405 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
1425 

7426 
7427 
7482 
7432 

7437 
7438 
7440 
7441 

7442 
7445 
1449 
744) 7 

17 

17 

17 

17 

24 
24 
33 

35 
27 
24 

.17 

22 
.00 
.42 
50 
33 
37 
33 

747 - 

7473 

7475 - 
74)8 
7483 
7464 - 
74% 
74% 
7490 -- 

7491 

7492 
7493 

1495 
74% 
74% 
74107 
74727 
)4123 - 
74123 - 

74125 
.17 74126 
27 7416 
27 74140 
7 11150 
1) 74151 
75 74153 
45 75154 
70 741% 

15 74157 - 

% 74180 
% )4161 
17 )4162 

.á 
40 

40 
45 
SO 
65 

45 
45 

60 
45 

.40 
35 

.34 
4z 
45 

.45 
75 

1.15 
1.10 

50 
40 

1.10 

65 
60 

74163 60 

74164 
741% fio 
741% T0 

74170 1.00 
74173 .h 
74174 % 
74175 .00 

74176 75 
7417 75 
74113 75 
74191 190 
74192 - 45 
74190 - 70 
74191 - 75 
74192 - .70 
74193 - 79 
74194 
741% - 45 
741% .75 
74197 - .75 

)4273 - % 
74279 - 00 
743% - .% 

% 
)4368 - % 
74390 -- -90 

1.75 
75325 - 1.50 

75492 - 1.00 

8731 - 2.00 
8T33 - 2.75 
9801 - .75 

05005684 - 1.50 

FULL WAVE BRIDGE 
PRY 
10e 

2A 

200 

603 

% 

1O 30 

NA 254 
40 

165 330 
1% 440 
1 901440 

72V DC RELAYS 
TTL 512E 

5 P. 1213 ohm cal 
% 

0.P 400 own cal 
1 25 

DIP SOCKETS 
8715 17 12 PI'S 30 

14 PIN 20 24 PIN 35 
16 PIN 22 2BP5 40 
'SPIN 25 40 PIN 60 

1060 
TOGGLE SWITCHES 2060 

267 

SPOT - 110 
OPOT 1 6 
DPDT CENTER OFF 11 75 

SCR's 
1.5A öA 36A 

700 .45 .60 1.40 

210 .7G .80 1.90 
400 1.20 1.40 2.60 
500 11.80 3-60 

110A 

9.00 
2.00 

15.00 

L14 1100 TECTOR 
FP 100 PHOTO TRANS 
RED. YELLOW. GREEN a AMBER LARGE LEDs 2- 
RED/GREEN BIPOLAR LED's 
MLED9218 LED 
6113119 PHOTO DARL. %TOR 
TIL 7740770 ISOLATOR 
65 OPTO.SOLATOR 
t WATT ZENERS: 3.3. 4.7. 5 1 5.6. 6 B. 8.2. 9.1. 10. 

12. 15, 18.0222V 

TRIAC's 
PRV 1A 10A 25A 

100 45 .80 1.56 

200 
400 

600 

10 

10 

4_30 

3,41 CO 

3 50 
6.81 00 

5 55 
S 75 

9 82 
9 60 

9 45 

6.8) 00 

SFC 3301 - 50 PRV 30A 

FAST RECOVERY DIODE 135ns) .52.25 
20KV 250MA DIODE $1.90 

\ rt 
PRV IA 3A 12A 504 125A 240A 

100 .06 .14 .35 .90 4.25 6.00 

200 .07 .20 .40 1.30 5.25 9.00 

400 .09 .25 .85 1.50 6.50 12.00 

600 .11 .30 .80 2.00 8.50 15.00 

800 .15 .35 1.00 2.50 10.50 18.00 

1880 .20 .45 1.25 3.00 12.50 26.00 

74L 

Sm 
7.502 

I 

5s 
5a 
S6 
S6 
x6 

511 
513 
514 

527 
521 

522 
51 
5n 
6B 
530 
532 
537 

538 
56 
5u 
647 

S51 

x5. 
54 

54 

56 
S6 
56 

.56 
74156 

7.1516 
7.5112 

74 
511 J 

5114 
7.5123 
7415,74 
7.5125 
tµ5126 
lµ5132 
7.15136 
).5138 
.5139 
7.5151 
7.15151 

7.516 
1516 

7415157 
7.516 
741.5100 
7.661 
7518 
7.5163 
7.5164 
45165 

7415189 
7415170 
.x173 

7415174 

7.5181 
7.516 
7.5191 
7.516 
7.6193 
741616 

38 

36 

6 

50 

00 

40 

40 

® 

6 

6 

,ß 

40 

I se 

6 

I 10 

etsle 
74,5197 
7415221 

74152. 
tµ5241 
741642 
45243 
tµ5244 
7.1526 
7415.7 
7.524 
7415257 

7.5253 
7.517 
741.5256 

7415238 

5266 
741673 
7.534 
14152011 

741526.3 

7µ529O 
lµ536 
741536 
tµ5367 
74153. 
7.5373 
7.537. 
7415377 

7.536 
74536 
74536 
7415670 

859111 56 

0 

55 

I 10 

SO 

1 15 

48 

1 63 

71 

51 

10 

10 

CLOCK CHIPS 
666314 $4.75 91M5316 $4.95 

MM5387AA 595 

.5V at 800ma SOLAR CELLS 
3"diameter $4.35 

RS232 
CONNECTORS 

DB 25P male S2.75 
DB 25S female 3.75 
HOODS 150 

7 SEGMENT DISPLAYS 
FSC80244 4180 01-707 C.A..3".. 
C.C. 8"display $5.95 DL 747 C.A. .6".. 
FND 503 C.C..5" 0 .85 FND810.8"CA .. 
FND 510C.A..5" 9 .85 FND803.8"CC .. 
DL -704.3'C.0 8.85 MAN C.C. Green 

MAN 82 C.A. Yellow S 75 

$ .75 

$1.50 
$1 95 
$1-95 
5 .75 

LINEAR CIRCUITS 
úá)7-7á L^.a8 % 
74 CV E LM361 

50 
16 

7.0 % eó TIc11- 40 
747 50 L4-% 
146 6 LMiB -® 1M1® I% 
146 50 1508 2.% CA770 - 1 A 
4136 85 16386 6 CADIs - 1% 
3900 46 15033 1.1 CADR - 1.6 
15067 38 16333 1.6 C 1050 - 6 
LMDB 75 IM553 235 CAD6 - % 
16324 % 45 C 1. 2 1 
1M 6 LMs6 

16 6 C 3140 - 20 
1.651 - A 56B 3% 1742901 - 
173º - 1 2 56 1q 6DCC - 

35D 0 1F3% - 125 67 - E 1155664 - 

1.58-1E 7I61CP- % 
IWII - D 7I061CN-150 
16318 . 00 

REGULATORS 
1503177 91 A 
L6337 92.50 78106 9 45 

7914GKC 5Vat5A6.95 LM305G .9.A 
723 6.50 3655.6.I.9.12. 
3207 5.12,15. 24 6 90 15.18a240 $ .% 
78405 $ .35 LÁ51412 12V3493.% 

POSTAGE ADD 10% FOR ORDERS UNDER 520.00 

RATES ADD 5% FOR ORDERS BETWEEN 520.00 AND $50.00 

ADD 3% .FOR ORDERS ABOVE $50.00 

TERMS. FOB CAMBRIDGE. MASS SEND CHECK SEND 5.25 FOR OUR CATALOG 
OR MONEY ORDER MINIMUM TELEPHONE. FEATURING TRANSISTORS 6 

C O.D. PURCHASE ORDER OR CHARGE 621.00 RECTIFIERS. 146 HAMPSHIRE 
MINIMUM MAIL ORDER 65.00. Sr. CAMBRIDGE. MASS. 02138 

frSOLID STATE SALES 
P.O. BOX 740 
SOMERVILLE. MASS. 02143 

TEL. (617) 547-7053 
WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 

TOLL FREE 1.800-343.5230 
FOR ORDERS ONLY 

(602) 266-9758 (602) 266-9758 

6 
1.eV% 

ELEC,Ro 

7g' SURPLUS . 
6835 North 16th Street 
Phoenix, Arizona 85016 

**TV BOX BUILDERS** 
Sanyo UHF Varactor 
Tuner $34.95 
Transformer 9 & 
16.5V@1A...3.45 
LM 7812 ... $1.35 
LM 7815 ... $1.15 
78L15 $1.05 
LM1800 $2.45 
LM1889 $2.75 

LM301 $90 
LM 1458 ... $1.00 
LM 380 $1.90 
NE 565 $1.90 
MC1330 $2.40 
MC1350 $1.90 
MC1358 $2.10 
74123 $1.80 

Simple Simon was simple - But 
this one is a SNAP* v4 $ 0 
PRICE INCLUDES: O' 
I.C.s/Resistors/Capacitors/Variable Resistors/ 

Trim Cap/Coils/Transformer Diodes/ 
Regulator/Sony Varactor Tuner 

Plus you get a FREE Drilled & Etched 41/2x5 
Printed Circuit Board vv/ assembly. 

- Instructions with each $ 109.95 order - 
WALL $4.45 

TRANSFORMER 
17V. A.C. - 7.5V.A. 

with 6 ft. cord 

CH3/CH4 Modulator 

MICRO PROCESSOR IC's 
Z80 CPU ...... ... $5.75 
Z80 S10/I $10.95 
Z80 DMA $10.95 
Z80 PIO $5.00 
02716-6 Intel $3.25 
02708 $2.75 

EPROM'S 
C1702A 2K 1 US $7.50 
C2708 1K x 8 450 ns $3.50 
C2716/1 MS2516 (Intel version) 
16K 45ONS Single 5V Supply $4.75 
TMS2532 IT I Pin Out) 
32K (4096 x 8) 450 ns $14.95 
TMS2546 64K (8K x 8) 450 ns $69.95 

HMR II* 
6 MO. WARRANTY 

HAM MICROWAVE RECEIVER 
w/Cable & Power Supply 

s 1 49x5 
ORDERING 
INSTRUCTIONS Minimum order $10.00 
C.O.D. Payment by cash or money order, 
company check. 
C.O.D. - $2.25 + $2.35 shipping. 
CREDIT CARDS - Master Charge & Visa. 
SHIPPING MINIMUM $2.35 + 35C per $100.00 
for insurance. 

"We do not sell these items for the use of 
receiving subscription type TV transmissions. 
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7294 N.W. 54th Street 
Phone: (305) 887-8228 

WHOLESALE/RETAIL 
TWX: 810- 85 

Miami, Florida 33166 We accept MasterCard and Visa. 

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 

SURPLUS 
ELECTRONICS 

CORP. 

"TANK BATTLE" TV GAME 
In just a short time and with a few m nor parts, the most 
novice hobbiest can complete this exiting Tank Battle 
game. Create a fun -filled evening for the whole family. 
Two independent tanks rumble thru land mine fields, 
shoot shells and fragment when hit. Four distinct engine 
sounds are produced for the different speeds. Sounds of 
gunfire, shell bursts and tank explosons are realistic. 
Automatic on -screen scoring. Suppled with schematic 
drawing. 

SOLD AS IS 

$9.95 ea. 

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.) Boards sold as is, the way we 
bought them from the manufacturer. Board dimensions 
6"x filz" 

1-9 $7.50 50-99 $6.00 
10-49 $6.50 100 -UP $5.50 

COPPER 
CLAD BOARD 

(Double Side) 

Size 9.25 x10.75 
Thickness .062 

$2.00 ea. 

DIP SWITCH 

5 POSITION $1.00 ea. 
8 POSITION $1.50 ea. 

10 POSITION $2.00 ea. 
12 POSITION $2.50 ea. 

AMP METERS 

21/4" square no shunt required. 
Easy -to -read dial. 

Movements: 0-6, 0-10, 0-17 

$2.50 ea. 

SPEAKER 

3" Dlam., 
80FM, 
5 Watts. 

$2.00 ea. 

COAX CONNECTORS 
UG-273/U BNC-F/UHF-M 
UG-255/U BNC-M/UHF-F 
UG-146 A/U N-M/UHF-F 
UG-83B/U N-F/UHF-M 
UG-1'5 RG -58 Adapt 
UG-1'6 RG -59 Adapt 
UG-1094 BNC-F/Panel 
S0238 
PL253 

$2.50 
$3.00 
$4.50 
$4.50 
$ .20 
$ .20 
$1.00 

50c 
60c 

COAXIAL CABLE 
50 OHM -RG 174 

$4.95/100' $3.00/50' 
SCREW DRIVER KIT 

Handle stores four blades 
2 single slot 5/32" & 3/32" 
1 Phillips 1 scratch awl 
6" long with one blade inserted 

$1.00 ea. 

TRIMMER CAP 
1.5-20pF 

(ARCO PC -402) 

50y` ea. 

SUB -MINI 10K POT 

5/$1.00 

with On -Off 
1/4" hole mount, 

1/e" D shaft, 
3/4" thread section. 

POWER 
TRANSFORMER 

$14.95 ea. 

Primary -115 vac 
Secondary - 32 v with 
24 v tap at 15 amps 
Dim. 41/2" h X 33/4" w X 4" deep 

SCUD GEL BATTERY 
6 volt @ 8 a. h. with Charger 

$14.95 

Elpewer EP 680 may be charged con- 
stant voltage or constant current. Bat- 
tery is self-contained and requires no 
maintenance. Connections made with 
quick connect lugs. All plastic case size 
51/2 h x 23/4 w x 41/ I, weight 4 lbs. 

TEXAS INSTRUMENT 
KEYBOARD 

mròfn . 
'11 flrlra . 

femme lo :vi. 
Has 3 slide switches, 26 differerd 
keys, key pad removable by 4 sc-ews 

$1.95 ea. 548.00 

C & K SWITCHES 

L-3 J-60 J-3 

Part # Movement 
J-60 7101 SPDT 

L-3 7108 SPOT 
(momentary) 

J-3 7201 DPDT(speìial 
large rocker) 

$1.00 ea. 6/$5.00 

E. F. JOHNSON 
"S" METER 

Edge Meter 250 UA, 
fits in Wx13rb" hole. 
Black background. 

Scale 1-20 Top, 
0-5 3ottom. 

$1.25 es. 5/$5.00 

COMPUTER GRADE ELECTROLYTICS 
VALUE/MFD VOLTS DIAM./L6T1. PRICE 

63,000 @ 15V 3" x 51/2" $4.00 ea. 
10,000 @ 20V 11/2' x 53/4" $3.00 ea. 

2,700 @ 25V 11/4° x 21/4" $2.00 ea. 
2,900 @ 25V 11/4" x 2" $2.00 ea. 

100,000 @ 30V 3" x 51/2" $6.00 ea. 

39,000 @ 30V 1" x 53/4" $4.00 ea. 
34,800 @ 50V 3" x 51/2' $3.00 ea. 

450 @ 75V 11/4" x 21/4' $2.00 ea. 
500 @ 100V 11/2" x 31/4' $2.00 ea. 

50 @ 450V 11/4" x 2" $2.00 ea. 

TELEPHONE & TTY 
INTERFACE MODEM 

MFG by Anderson Jacobson 
DM Modem Model DC 230 with A-36 

Telephone Coupler 

569.95 

Rated 300 Baud, hall or lull duplex. DM level 
adjustable 0 to - 3. -4 to - 6, 7 to - 10 TTV 
and DAA outputs brought out to 15 pin Molex 
connectors. FSK oscillator sends 1070 Hz space 
and 1270 Hz nark Receives 2025 Hz space and 
2225 Hz mark. Telephone coupler has 4-ft cord 
and plug. Size 41" W x 15 L x3" Dp designed to 
be recessed in desk or panel Electronics in case, 
6Ve W x 12 x 21/ " Dp with 8 -It. , 3 -wire U -ground 
cord and plug. Operates on 115 vac, 50/60 Hz, ae 

Amp. Supplied with connection sheet. Removed 
from equipment, excellent condition. guaran- 
teed 

AXIAL LEAD 
ELECTROLYTIC 
CAPACITORS 
2u=@ 

10u=@ 
20 u= @ 
50u=@ 

2.2 u F @ 
3.3uF@ 

1 uF @ 
2 uF @ 

25 If @ 
3lf@ 
51f@ 

101f@ 
250 uF @ 

50uF@ 

15V 12/$1.00 
15V 12/$1.00 
15V 12/$1.00 
15V 12/$1.00 
25V12/$1.00 
25V 12/51.00 
35V12/51.00 

150V12/$1.00 
25V 15/$2.00 
50V 15/$2.00 
50V 15/$2.00 
50V 15/$2.00 
25v 10/52.00 
75V1042.00 

MODEM CABLE 
ASSEMBLIES 

Conn 
& 

Hood 

25 P 

25 S 

22 AWG 
# Cond 

14 
10 

Length 

15' 
17' 

9 VOLT NiCd 
RECHARGEABLE 

BATTERY 

NEW. Replaces 
the popular 9V 
Transistor Battery. 

$4.75 ea. 

MAHOGANY 
PROJECT BOX 

$1.50 ea. 

Oie"wx73 "Ix3/4" to 11/2"h 

Has a lip for recessed face 
plate and a felt bottom 

POWER SUPPLY 

+ 12 vdc .1 amps 
+ 5 vdc .4 amps 

$3.95 ea. 

IC SOCKETS 
GOLD-PLATED 

WIRE WRAP 

14 pin 40C ea 

16 pin 45C ea 

MUFFIN FANS 

M=G By Rotron Inc. 
3 Blades 43/4" Square 

USED 

110 VAC $5.95 ea. 
NEW 

230 VAC Model MU3A1 

$12.00 ea. 

NEW 
SPRITE FAN 
Mfg. by Rotron Inc., 

Model SU2A5. 
115v AC. 19 amps. 

(Impedance protected.) 
31/4"x 31/4"x 13/4" 

$12.00 ea. 

7' POWER CORD 
HEWLETT PACKARD TYPE 

Molded 3 Prong 
Plug with molded 

receptacle 
Belden 16 AWG 

$3.00 ea. 

24 -Volt POWER SUPPLY 5.4 AMPS 
MFG by ACDC Electronics Inc. 

Model OEM 24N5.4-1 

Input 105-125 vac 50/60 Hz. Has 
.00 

volt adj and 0.L. adj. Cutput 
terminals coltain + out, + sen, 

10" 1 x 5" h x 5" w - sen, - out, ac newt, ac line and GND. 13 LBS. 

TERMS: All material guaranteed mess otherwise stated. If yDu are not satisfied wCh our product, it may be returned within 10 days for a refund (less shipping). Please 
add $4.00 for shipping and handling on all orders. CODS acceptad for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents 
please add 4% sales tax. Minimum order, $15.00. Foreign orders - US funds only, add 20% for shipping and handling. 
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16K Memory 
ALL MERCHANDISE 100% GUARANTEED! 

1702 
2708 
2758 
TMS2516 
2716 
2716-1 
TMS2716 
TMS2532 
2732 
2764 

4027 
4116-120 
4116-150 
4116-200 
4116-300 
4164 

256 x 8 
1024 x 8 
1024 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
4096 x 8 
4096 x 8 
8192 x 8 

EPR OMS Each 8 pcs" 
(1 ns) 4.95 

(450ns) 2.99 
(5V) (450ns) 9.95 
(5V) (450ns) 6.95 
(5V) (450ns) 5.50 
(5V) (350ns) 9.00 

(4500s) 9.95 
(EV) (450ns) 12.95 
(EV) (450ns) (200ns) 
(EV) (450ns) 

DYNAMIC RAMS 
4096 x 1 

16,384 x 1 

16,384 x 1 

16,384 x 1 

16,384 x 1 

64,536 x 1 

(250ns) 
(12Ons) 
(15Ons) 
(200ns) 
(300ns) 
(200ns) 

2.50 
8/29.95 
8/18.95 
8/15.95 
8/14.95 

4.50 
2.75 
8.95 
5.95 
4.95 
8.50 
8.95 

11.95 
CALL 
CALL 

100 pcs 

2.00 
CALL 

1.95 
1.80 
1.75 

CALL 

STATIC RAMS 100 pcs 

2101 256 x 4 (450ns) 1.95 1.85 

2102-1 1024 x 1 (450ns) .89 .85 

21L02-4 1024 x 1 (L') (450ns) 1.29 1.15 

21L02-2 1024 x 1 (LP) (2500s) 1.69 1.55 

2111 256 x 4 (450ns) 2.99 2.49 
2112 256 x 4 (45Ons) 2.99 2.79 
2114 1024 x 4 (450ns) 8/16.95 1.95 

2114L-2 1024 x 4 (L') (200ns) 8/19.95 2.35 
2114L-3 1024 x 4 (L') (300ns) 8/18.95 2.25 
2114L-4 1024 x 4 (L') (450n5) 8/17.95 2.10 
2147 4096 x 1 (55ns) 9.95 CALL 
TMS4044-4 4096 x 1 (450ns) 3.49 3.25 
TMS4044-3 4096 x 1 (300ns) 3.99 3.75 
TMS40L44-2 4096 x 1 (LP) (200ns) 4.49 4.25 
TMM2016 2048 x 8 (200ns) (15Ons) CALL 
HM6116 2048 x 8 (200ná) (150ns) (12Ons) CALL 

LP = LOW POWER J 
r74LSO0 SERIES 

74LS00 .25 
74LS01 .25 
74LS02 .25 
74LS03 .25 
74LSO4 .25 
74LS05 .25 
74LS08 .35 
74LS10 .25 
74LS11 .$5 
74LS12 .25 
74LS13 .45 
74LS14 1.00 
74LS15 .35 
74LS20 .25 
74LS21 .?5 
74LS22 .25 
74LS26 .35 
74LS27 .35 
74LS28 .35 
74LS30 .25 
74LS32 .35 
74LS33 .55 
74LS37 .55 
74LS38 .35 
74LS40 .35 
74LS42 .55 
74LS47 .75 
74LS48 .75 
74LS49 .75 
74LS51 .25 
74LS54 .35 
74LS55 .35 
74LS63 1.25 
74LS73 .40 
74LS74 .45 
74LS75 .50 
74LS76 .40 
74LS78 .50 

`74LS83 .75 

74LS166 2.40 
74LS85 1.15 74LS168 1.75 
74LS86 .40 74LS169 1.75 
74LS90 .65 74LS170 1.75 
74LS91 .89 74LS173 .80 
74LS92 .70 74LS174 .95 
74LS93 .65 74LS175 .95 
74LS95 .85 74LS181 2.15 
74LS96 .95 74LS189 9.95 
74LS107 .40 74LS190 1.00 
74LS109 .40 74LS191 1.00 
74LS112 .45 74LS192 .85 
74LS113 .45 74LS193 .95 
74LS114 .50 74LS194 1.00 
74LS122 .45 74LS195 .95 
74LS123 .95 74LS196 .85 
74LS124 2.99 74LS197 .85 
74LS125 .95 74LS221 1.20 
74LS126 .85 74LS240 .99 
74LS132 .75 74LS241 .99 
74LS136 .55 74LS242 1.85 
74LS137 .99 74LS243 1.85 
74LS138 .75 74LS244 .99 
74LS139 .75 74LS245 1.90 
74LS145 1.20 74LS247 .76 
74LS147 2.49 74LS248 1.25 
74LS148 1.35 74LS249 .99 
74LS151 .75 74LS251 1.30 
74LS153 .75 74LS253 .85 
74LS154 2.35 74LS257 .85 
74LS155 1.15 74LS258 .85 
74LS156 .95 74LS259 2.85 
74LS157 .75 74LS260 .65 
74LS158 .75 74LS266 .55 
74LS160 .90 74LS273 1.65 
74LS161 .95 74LS275 3.35 
74LS162 .95 74LS279 .55 
74LS163 .95 74LS280 1.98 
74LS164 .95 74LS283 1.00 
74LS165 .95 74LS290 1.25 

74LS293 
74LS295 
74LS298 
74LS324 
74LS352 
74LS353 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 
74LS378 
74LS379 
74LS385 
74LS386 
74LS390 
74LS393 
74LS395 
74LS399 
74LS424 
74LS447 
74LS490 
74LS668 
74LS669 
74LS670 
74LS674 
74LS682 
74LS683 
74LS684 
74LS685 
74LS688 
74LS689 
81LS95 
81LS96 
81LS97 
81LS98 

1.85 
1.05 
1.20 
1.75 
1.55 
1.55 
1.35 
1.95 
.95 
.95 
.70 
.70 
.99 

1.75 
1.45 
1.18 
1.35 
1.90 
.65 

1.90 
1.90 
1.65 
1.70 
2.95 

.37 
1.95 
1.69 
1.89 
2.20 
9.65 
3.20 
2.30 
2.40 
2.40 
2.40 
2.40 
1.69 
1.69 
1.69 
1.69 

HOURS: Mon. - Fri., 9 to 5; Sat., 11 to 3 

rCRYSTALS 
32.768 KHZ 3.95 
1.0 MHZ 4.95 
1.8432 4.95 
2.0 
2.097152 
2.4576 
3.2768 
3.579545 
4.0 
5.0 
5.0688 
5.185 
5.7143 
6.5536 
8.0 
10.0 
14.31818 
18.0 
18.432 
20.0 
22.1184 

32.0 

3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.9á4A 

MISC. 
AY5-2376 12.50 
11C90 13.95 
XR2206 
3242 
3480 
MC4024 
MC4044 
7103 
7106 
7107 
76477 
8038 
95H90 
9602 

4.95 
7.95 
9.00 
3.95 
4.50 
9.50 
9.95 

12.95 
3.95 
3.95 
7.99 
1.50 

DISC CON- 
TROLLERS 

1771 
1791 
1793 
1797 

24.95 
36.95 
44.95 
54.95 

UARTS 

AY3-1014 
AY5-1013 
TR1602 
1 M6402 

6.95 
3.95 
4.95 
7.95 

INTERFACE 
8726 
8728 
8795 
8796 
8T97 
8798 
DM8131 
DS8836 

CLOCK 
CIRCUITS 

MM5369 
M M 5375 
MSM5832 
7207 
7208 

1.69 
2.49 

.99 

.99 

.99 

.99 
2.95 
1.29 

3.95 
3.95 
7.45 
7.50 

15.95 

CONVERTERS 

MC1408 L8 4.95 
DAC-0800 4.95 
ADC -0804 4.95 

4116-200ns 8/1 5 .95 
CALL US FOR VOLUME QUOTES 

March Specials 
Z -80A -C PU 
Z -80A -PI O 
8214 
8216 
6800 
6810 

6.00 
6.00 
2.95 
1.50 
4.95 
3.95 

TMS 40L44-20 
4096 x 1 low power 200ns RAMS 

By Texas Instruments - not equivalent part 
number made by another manufacturer as 
sold by others: 

L 

4.49 each 125.00/32 pcs. 

Specials end March 28, 1982 
Please state "March Specials" 

when ordering 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 

CALL JDR BEFORE YOU BUY! 
WE WILL BEAT ANY COMPETITORS' PRICES 

6502 

6502-A 12.95 
6504 6.95 
6505 8.95 
6507 9.95 
6520 4.35 
6522 9.95 
6532 14.95 
6551 11.85 

Z80 

Z80 -CPU 
280A -CPU 
Z80 -P10 
Z80A-P10 
Z80-CTC 
Z80A-CTC 
Z80 -DART 
Z80A-DART 
Z80 -DMA 
Z80A-DMA 
Z80 -S10/0 
Z80A-S10/0 
Z80 -S10/1 
Z80A-S10/1 
Z80 -S10/2 
Z80A-S10/2 
Z80-510/09 
Z80A-S10/9 

Z80B-CPU 
Z80B-CTC 
Z8oB-P10 

8.95 
6.00 
6.50 
6.00 
5.95 
8.65 

15.25 
18.75 
17.50 
27.50 
23.95 
28.95 
23.95 
28.95 
23.95 
28.95 
17.95 
22.95 

18.95 
17.95 
17.95 

Z8671 39.95 
1>Z6132 34.9.5j 

r CMOS 
74C00 .35 74C374 2.75 4019 .45 4098 2.49 

74CO2 .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 

74C14 1.50 740906 .95 4024 .75 14412 12.95 

74C20 .35 74C907 1.00 4025 .35 14419 4.95 

74C30 .35 74C908 2.00 4026 1.65 4502 .95 

74C32 .50 74C909 2.75 4027 .65 4503 .65 

74C42 1.75 74C910 9.95 4028 .80 4508 1.95 

74C48 2.10 74C911 10.00 4029 .95 4510 .95 

74C73 .65 74C912 10.00 4030 .45 4511 .95 

74C74 .85 74C914 1.95 4034 2.95 4512 .95 

74C76 74C915 2.00 4035 .85 4514 1.25 

74C83 
.80 

1.95 74C918 2.75 4040 .95 4515 2.25 

74C85 1.95 74C920 17.95 4041 1.25 4516 1.55 

74C86 .95 74C921 15.95 4042 .75 4518 1.25 

74C89 4.50 74C922 5.95 4043 .85 4519 1.25 

74C90 1.75 74C923 5.95 4044 .85 4520 1.25 

74C93 1.75 74C925 6.75 4046 .95 4522 1.25 

74C95 1.75 74C926 7.95 4047 .95 4526 1.25 

74C107 1.00 74C927 7.95 4049 .55 4527 1.95 

74C150 5.75 74C928 7.95 4050 .55 4528 1.25 

740151 2.25 74C929 19.95 4051 .95 4531 .95 

74C154 3.25 74C930 19.95 4053 .95 4532 1.95 

74C157 1.75 4000 .35 4060 1.45 4538 1.95 

74C160 2.00 4001 .35 4066 .75 4539 1.95 

74C161 2.00 4002 .25 4068 .40 4543 2.70 

74C162 2.00 4006 .95 4069 .35 4555 .95 

76C163 2.00 4007 .29 4070 .35 4556 .95 

74C164 2.00 4008 .95 4071 .30 4581 1.95 

74C165 2.00 4009 .45 4072 .30 4582 1.95 

74C173 2.00 4010 .45 4073 .30 4584 95 

74C174 2.25 4011 .35 4075 .30 4585 .95 

74C175 2.25 4012 .25 4076 .95 4702 12.95 

74C192 2.25 4013 .45 4078 .30 4724 1.50 

74C193 2.25 4014 .95 4081 .30 80007 .95 

74C195 2.25 4015 .95 4082 .30 80C95 .85 

74C200 5.75 4016 .45 4085 .95 80C96 95 

740221 2.25 4017 1.15 4086 .95 80C97 .95 

'4C373 2.75 4018 .95 4093 .95 80C98 12, 

JDR MICRODEVICES, INC. 
1224 So. Bascom Ave. 

San Jose, CA 95128 
800-538-5000 800-662-6279 (CA) 

(408) 995-5430 Telex 171-110 

VISIT OUR RETAIL STORE! 

TERMS: For shipping include $2.00 for UPS ground, $3.00 
for UPS Blue Label air. $10.00 minimum order. Bay Area 
residents add 61/2% sales tax. California residents add 6% 
sales tax. We reserve the right to limit quantities and sub- 
stitute manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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271 G EPROMS 450NS (5V) 8'4.95 ea. 
ALL MERCHANDISE 100% GUARANTEED! 

r 8000 
8035 16.95 
8039 19.95 
8080A 3.95 
8085 12.95 
8085A-2 16.95 
8086 99.95 
8088 39.95 
8155 11.95 
8156 11.95 
8185 
8185-2 
8741 
8748 

12755 

29.95 
39.95 
39.95 
29.95 
44.955 

6800 
6800 5.70 
6802 10.95 
6808 9.95 
6809 24.95 
6809E 29.95 
6810 4.60 
6820 4.95 
6821 4.95 
6828 9.95 
6834 16.95 
6840 14.95 
6843 42.95 
6844 44 95 
6845 16 95 
6847 15 95 
6850 4 75 
6852 5 75 
6860 10 95 
6862 11.95 
6875 6.95 
6880 295 

68B00 
68821 

L68850 

10.95 
12.95 
12.95 

LEDS 

r \ 
8200 

8202 45.00 
8205 3.50 
8212 1.85 
8214 3.85 
8216 1.80 
8124 2.50 
8126 1.80 
8128 4.90 
8237 19.95 
8238 4.95 
8239 4.85 
8243 4.45 
8250 14.95 
8251 4.75 
8253 9.25 
8253-5 9.85 
8255 4.75 
8255-5 5.25 
8257 8.75 
8259 6.90 
8272 39.95 
8275 29.95 
8?79 9.50 
8279-5 10.50 
8282 6.65 
8283 6.65 
8284 5.70 
8286 6.65 
8287 6.50 
8288 25.00 
8289 49.95 

Jumbo Fed 1071.00 
Jumbo Green 6/.00 
Jumbo Yellow 6/1.00 
5082-7760.43'CC .79 
MAN74.3'CC .99 
MAN72.3'CA .99 

TV 
CIRCUITS 
MC 1330 
MC1350 
MC1358 
LM380 
LM386 
LM565 
LM741 
LM 1310 
LM1800 
LM1889 

1.89 
1.29 
1.79 
1.29 
1.50 
.99 
.29 

2.90 
2.99 
1.49 

I EPROM ERASERS 

PE -14 
PE -14T (with timer' 
PE -24T (with timer'I 

78.50 
108.50 
154.50 

ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
LA_EILACK ANODIZED ALUMINUM ENCLOSURE. 

OUR AD MAY BE IMITATED BU' 
OUR SERVICE CAN NEVER BE 
DUPLICATED. 

7805T .79 7905T .89 
7808T .99 7912T .89 
7812T .79 7915T 1.19 
78157 .99 7924T 1.19 
7824T .99 

VOLTAGE REG's 

7805K 1.39 7905K 1.49 
7812K 1.39 7912K 1.49 
7815K 1.39 79L05 .79 
78L05 .69 79L12 .79 
78L12 .69 79L15 .79 
78L15 .69 

LM309K 
LM317T 

LM317K 
1.49 LM323K 
1.95 LM337K 

3.95 
4.95 
3.95 

LT. TO -220 K = TO -3 L = TO -92 , 
74S00 SERIES 

74S00 44 74S74 .69 74S163 3.75 
74S02 48 74S8F 2.39 74S168 4.65 
74S03 48 74S86 1.44 74S169 5.44 
74SO4 79 74S1-2 1.59 74S174 1.09 
74505 79 74S1'3 1.98 74S175 1.09 
74S08 48 74S1-4 1.50 745181 4.47 
74S09 98 74S124 2.77 74S182 2.95 
74S10 69 74S132 1.24 74S188 3.95 
74S11 88 74S133 .98 74S189 14.95 
74S15 .70 74S134 .69 74S194 2.95 
74S20 .68 74S135 1.48 745195 1.89 
74S22 .98 74S138 1.08 745196 4.90 
74S30 .48 74S139 1.25 74S197 4.25 
74S32 .98 74S140 1.45 74S201 14.95 
74S37 1.87 74S151 1.19 74S225 8.95 
74S38 1.68 74S153 1.19 74S240 3.98 
74S40 .44 74S137 1.19 74S241 3.75 
74S51 .78 74S138 1.45 74S244 3.98 
74S64 .79 74S131 2.85 74S251 1.90 
74S65 1.25 74S132 3.70 74S253 7.45 

t. 

74S257 1.39 
74S258 1.49 
74S260 1.83 
74S274 19.95 
74S275 19.95 
74S280 2.90 
74S287 4.75 
74S288 4.45 
74S289 6.98 
74S301 6.95 
74S373 3.45 
74S374 3.45 
74S381 7.95 
745387 5.75 
74S412 2.98 
74S471 9.95 
74S472 16.85 
74S474 17.85 
74S482 15.60 
74S570 7.80 
74S571 7.80 

HOURS: Man. - Fri., 9 to 5; Sat. 11 to 3 

LINEAR 
LM301V .34 
LM308V .98 
LM309K 1.49 
LM311 .54 
LM317T 1.35 
LM317K 3.35 
LM318 1.49 
LM323K 4.35 
LM324 .59 
LM337K 3.95 
LM339 .99 
LM377 229 
LM380 129 
LM386V 1.50 
LM555V .39 
LM556 .69 
LM565 .99 
LM566V 1.49 
LM567V 1.29 
LM723 49 
LM733 .98 
LM741V 29 
LM747 79 
LM748V 59 
LM1310 290 
MC1330V 1.89 
MC1350V 1.29 
MC1358 1.79 
LM1414 1.59 
LM1458V .69 
LM1488 .99 
LM1489 .99 
LM1800 2.99 
LM1889 2.49 
LM3900 .59 
LM3909V .98 
LM3914 2.95 
LM3915 2.95 
LM3916 2.95 
75451V .39 
75452V .39 
75453V .39 

CALL US FOR VOLUME QUOTES 

APPLE FAN $69.00 
EXTRA PLUG-IN CARDS CAN 
CAUSE YOUR APPLE TO 
OVERHEAT 
ULTRA -QUIET APPLE FAN 
DRAWS COOL AIR THROUGH 
YOUR COMPUTER 
ELIMINATES DOWN TIME 

SAVES REPAIR CHARGES 
INCREASES RELIABILITY 
CLIPS ON - NO HOLES OR 
SCREWS 

COLOR MATCHES APPLE 
LONG LIFE LOW NOISE 
MOTOR 

'APPLE IS A TRADEMARK 

OF APPLE COMPUTER INC. 

TRANSISTORS 

PN2222 10/1.00 
2N2222 .25 
2N2907 .25 
2N3055 .79 
2N3904 10/1.00 
2N3906 10/1.00 
1N4148 (1N914) 

N4004 

100/ 8.99 
50/10.99 
50/10.99 
10/ 6.99 

100/ 8.99 
100/ 8.99 

10/ 1.00 
25/ 1.005 

IC SOCKETS 
1.99 100 

6 pin ST .13 .11 
14 pin ST .15 .12 
16 pin ST .17 .13 
16 pin ST .20 .18 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
26 pin ST .40 .32 
40 pin ST .49 .39 

ST = SOLDERTAIL 

8 pin WW .59 .49 
14 pin WW .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
23 pin WW 1.69 1.49 
43 pin WW 1.99 1.80 

WW = WIREWRAP 

CONNECTORS 

FS232 MALE 
FS232 FEMALE 
FS232 HOOD 
S-100 ST 
S-100 WW 

DIP SWITCHES 

3.25 
3.75 
1.25 
3.95 
4.95 

4 POSITION .85 
E POSITION 90 
6 POSITION .90 
7 POSITION .95 

POSITION .95 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
L._ 

.19 7451 

.19 7453 

.19 7454 
19 7460 

.19 7470 

.22 7472 
22 7473 

.22 7474 

.24 7475 

.19 7476 

.19 7480 

.25 7481 

.30 7482 

.35 7483 

.55 7485 

.25 7486 

.25 7489 

.19 7490 

.35 7491 

.29 7492 

.29 7493 

.29 7494 

.29 7495 

.29 7496 

.45 7497 
.19 74100 
.29 74107 
.45 74109 
.29 74110 
.29 74111 
19 74116 
49 74120 
.65 74121 
.69 74122 
.69 74123 
.59 74125 
.69 74126 
.69 74128 
.19 74132 

7400 SERIES 

.23 74136 

.23 74141 

.23 74142 

.23 74143 

.35 74144 

.29 74145 
.34 74147 
.35 74148 
.49 74150 
.35 74151 
.59 74152 

1.10 74153 
.95 74154 
.50 74155 
.65 74156 
.35 74157 

4.95 74159 
.35 74160 
.40 74161 
.50 74162 
.49 74163 
.65 74164 
.55 74165 
.70 74166 

2.75 74167 
1.00 74170 
.30 74172 
.45 74173 
.45 74174 
.55 74175 

1.55 7417E 
1.20 74177 
.2g 7417E 
.45 74179 
.55 74180 
.45 74181 
.45 74182 
.55 74184 
.45 74185 

.50 74186 

.65 74190 
2.95 74191 
2.95 74192 
2.95 74193 
.60 74194 

1.75 74195 
1.20 74196 
1.35 74197 
.65 74198 
.65 74199 
.55 74221 

1.40 74246 
.75 74247 
.65 74248 
.55 74249 

1.65 74251 
.85 74259 
.70 74265 
.85 74273 
.85 74276 
.85 74279 
.85 74283 

1.00 74284 
2.95 74285 
1.65 74290 
5.95 74293 

.75 74298 

.89 74351 
.89 74365 
.89 74366 
.75 74367 

1.15 74368 
1.75 74376 
.75 74390 

2.25 74393 
.75 74425 

2.03 74426 
2.03 74490 

18.50 
1.15 
1.15 
.79 
.79 
.85 
.85 
79 
.75 

1.35 
1.35 
1.35 
1.35 
1.25 
1.85 
1.95 
.75 

2.25 
1.35 
1.95 
1.25 
.75 

2.00 
3.75 
3.75 

.95 

.75 

.85 
2.25 

.65 

.65 

.65 

.65 
2.20 
1.75 
1.35 
3.15 

.85 
2.55 

JDR MICRODEVICES, INC. 
1224 S. Bascom Ave. 
San Jose, CA 95128 

800-538-5000 800-662-6279 (CA) 
(408) 995-5430 Telex 171-110 

VISIT OUR RETAIL STORE! 

TERMS. For shipping include $2.00 fx UPS Ground, $3.00 
for UPS Blue Label Air. $10.00 minimum order. Bay Area 
residents add 61/2% sales tax. California residents add 6% 
sales tax. We reserve the right to limit quantities and sub- 
stitute manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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$395 0 
SONALERT 

MALLORY SNP -428 
4-28 VDC 3-16 ma. 

Fits 1 1/6" hole 

ss $7$1200 
SOLDER 

KESTER 60/40 
Rosin core. .020 dia. 

1 Pound Roll 

' ` 
FAN . 

SO 
Whisper by Rotron 
WR2H1 4-3/4" Sq. 

115 VAC 7 Walt 

5 VOLT 
STEPPING 

MOTOR $2000 

SLO-SYN MP70-1A-Z9-1A-005 
5.2 V 50 1.44 A 48 Steps/Rev. 

'." Shaft 'f" L. Mtg. Holes 2-3/16" C -C 

SHUGARTHEAD `v] _ 
Fits SHUGART 800/801 

$6500 

IIIIM 
DYNAMIC RAMS 

4K x 1 300 ns 
D2104Á 16 Pin 

TMS 4030 22 Pin 

PROM 
Harris 7640 

512 x 8 VOL OC 

24 Pin $795 

UART 
COM 2502 25KHz 
40 Pin * 5 -12 

5495 JOYSTICK 
4-10K Linear pots 
i -''' squaretal handle 

2 - '.s' square 

$595 

POWER 

,. SUPPLY 
$ 50 .` 47 

,v 1 

IN PUT 
OUTPUT 

110 - 220 VAC i 5 VCD - 5 Amp. 

5- 3,4 x 7- 1 2 x 4- h ' 12 VDC - 1 Amp. 

DIABLO 
PRINT 
HEAD 

Matrix Head 424800 
Fits DIABLO 1660 

$9500 

BRIDGE 
10 AMP 

600 VOLT 
200 ns 

VARO V3648% 
'.' Leads 

8200 10 

1000 VOLT 
12 AMP 
DIODE 
MR 1130 5 

5125 10 for 51000 

Tr 

for $1500 

RS -232 
CONNECTOR 

DBC-25P male 

Crimp Pin 5225 

DB -25 cover 8125 

LM 323 '' 5 VOLT 
3 AMP 

$395 

Heal Sink 75c 

COMPUTER GRADE 
5,200 MFD 25VDC 

8125 1-7ï 16 x 2-3/8H 

11,000 MFD 35VDC 

a 4-1/2 h 
$350 

12,000 MFD 25VDC 

1-7/16 4 3-7/16 h 
f25o 

22,000 MFD 25VDC 
1-7/16941/4h 3 f 50 

CAPS 

.. ........_:.q 

tfj 

EDGE METER 
0 - 15 VDCIS 

25/32 a 1-13/16 

$350 

SHIELDED POWER CORD '' ̀m- 
6' - 7" 52 ° 10 for 520" Lg. 

P 

illONo22 51A00 

100 for `--700 

Same as 2N2222Á 

TRIAC 

MAC 10-4 
10 AMP $125 

200 V 10 for 51000 

PHONE 
JACK 

25e 

Switchcraft 012A 

1/4" 2 conductor 
with Switch 

7812 
12 VOLT 

1 AMP 

f so 90i0 10 for 7 

Heat Sink 25C 

e 
DATA 

CASSETTES 

10 tor'15oo 
Made for Datapoint 

by Macell 

60 min. with case 

5 screw high strength shell 

ROTARY- 
DIP 

SWITCH 
10 Position BCD 

í1s° 10 for í125o 

REFLECTIVE 
SENSOR II 

MONSANTO MCA 7 

mfared emitter and 
Photo Darlington output 

5150 10 for 51250 

TERMS 
Quantities Limited 

COD, check, money order 

VISA, Mastercharge 

Texas residents add 5"/" stale sales tax. 
Add '3"" shipping charges for orders 
under 

ALTEX ELECTRONICS 
618 W. Sunset In Texas Call 

San Antonio, Texas 
(512) 828-0503 

78216 

^ 
V -800-531 _5369 

CIRCLE 15 ON FREE INFORMATION CARD 

_// MICROCOMPUTER PRODUCTS 

5100 PRODUCTS 

MAR.SPECIAL SALE 

ON PREPAID ORDERS 

ICHARGE CARDS coo OH PO s NOT AVAILABLE: 

LC 
CALIFORNIA COMPUTER SYSTEMS 

SI00 CBIA 8080 PROCESSOR PCBD $32.95 

2032 32K STATIC RAM A & T. KIT $155.95, A & T ' $215.95 MIKOS WIRE WRAP PROTOTYPE BOARD. ROOM FOR 5 

200 NSEC .$629.00 C8-2 280 PROCESSOR BOARD. 
REGULATORS, GLASS FILLED EPDXY, SI00, OVER 3000 

2110 16K STATIC RAM A & T. 

200NSEC' .$329.00 
KIT $198.95, A & T 

YBIC 64 x 16 VIDEO, PCBD 

$269.95 

$32.95 

HOLES, PLATED THROUGH HOLE. ALL EDGE CONNECTOR 

PINS NUMBERED AND LABELED. 

PCBD 527.95, 5 FOR 3129.95 
2065 64K DYNAMIC RAM A & T $548.95 KIT $153.95, A & T $199.95 

2200 S-100 MAIN FRAM A & T $379.95 
Y02 64 x 16 VIDEO, PCBD $32.95 

2422 FLOPPY DISC WITH CP/M 2.2' $329.95 
KIT $175.95, A & T S23495 74 LS' SERIES PRIME PARTS 

2802 6502 PROCESSOR A & T $282.95 EA 5 FOR EA 5 FOR EA 5 FOR 

2810A Z80 CPU A & T $249.95LSOO V83 80 CHARACTER VIDEO 4MHZ. .25 1.23 LS132 .75 3.56 LS197 .85 4.04 

2710A 4 SERIAL 1/0 A & T $291.95 KIT $345.95, A & T S425.95 LSO2 .25 1.23 LS138 .50 2.38 LS221 1.15 5.46 

2718A 2 SERIAL, 2 PARALLEL A & T $305.95 UPGRADE RAMS FOR VB -3 S42.00 
LSO4 .25 1.23 LS138 .75 3.56 LS240 1.80 8.55 
LSO5 .25 1.23 LS139 .75 3.56 LS243 1.75 8.31 

2720A 4 PARALLEL A & T $214.95 LSOB 35 1.66 LS145 1.20 5.70 LS244 1.75 8.31 

PROTO 80ÁA03 WW $39.95 
104 2 PARALLEL, 2 SERIAL PCBD . 

KIT $155.95, A & T 

. $32.95 
S194.95 

LSIO .25 1.23 LS147 2.49 - LS245 2.15 
LS13 .45 2.04 LS148 1.35 - LS251 1.00 4.75 
LS14 .99 4.50 LS151 .75 3.56 L5257 .85 4.04 

APPLE PRODUCTS 
P8.1 2708, 2716 PROGRAMMER BOARD. 

KIT $135.95, A & T . S185 95 

LS20 .25 1.23 LS153 .75 3.56 LS258 115 404 
LS26 .35 1.66 LS155 .90 4.28 LS260 .65 

7114A 12K ROM/PROM $68.50 LS27 .35 1.66 LS156 .90 4.28 LS266 46 2.19 

74248 CALENDAR/CLOCK $106.95 M8-10 16K STATIC RAM. LS30 .25 1.23 LS157 .75 3.56 LS279 .50 2.38 

7440A PROGRAMMABLE TIMER $98.50 KIT $299.95. A & T $339.95 LS32 .35 1.66 LS158 .75 3.56 LS290 .80 3.80 
LS37 .55 2.50 LS160 .90 4.28 LS293 .80 3.80 

7470A A TO 0 CONVERTER $105.95 APPLE PRODUCTS LS38 .35 1.66 LS161 .95 4.51 LS295 1.05 4.99 

7490A GPIB (IE 488) INTERFACE $265.95 IEEE 488 INTERFACE 5399.95 
LS42 .55 2.50 LS162 .95 4.51 LS367 .70 3.33 

77108 ASYNC SERIAL $125.95 
17118 SYNC SERIAL $153.95 

A488 .. ... 
AIO SERIAL/PARALLEL INTERFACE. 

LS74 .45 2.14 LS163 .95 4.51 LS368 .70 3.33 
LS75 .50 2.38 LS164 .95 4.51 LS373 1.85 8.79 
LS85 1.15 5.46 LS166 1.75 8.31 LS374 1.80 8.55 

7720A PARALLEL STANDARD $98.95 KIT $125.95, A & T 5155.95 LS86 .40 1.90 LS173 .80 3.80 LS377 1.45 6.89 

77208 PARALLEL CENTRONICS $98.95 ASIO SERIAL I/O LS90 .60 2.85 LS174 .95 4.51 LS378 1.18 5.61 

18118 ARITHMETIC PROCESSOR W/DISC $342.95 KIT $87.95, A & T S97 95 LS92 .60 2.85 LS175 .95 4.51 LS620 2.25 - 

LS93 .60 2.85 L5190 1.00 4.75 LS626 2.25 - 

7811C ARITHMETIC PROCESSOR IN/ROM $342.95 APIO PARALLEL 10 W/O CABLES LS122 .45 2.14 LS191 1.00 4.75 LS629 1.44 - 

7500A WW BOARD $22.95 KIT $67.95 A 8 T $87.95 LS123 .95 4.50 LS192 .85 4.04 LS682 3.20 - 

7510A SOLDERTAIL BOARD $23.95 
OTHER SSM PRODUCTS ARE AVAILABLE. 

LS125 .90 4.28 LS193 .95 4.51 LS683 2.30 
L5126 .75 3.56 LS196 .85 4.04 LS688 2.40 - 

CALL FOR PRICES. QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. THEY. 

SOFTWARE MAY NOT BE MIXED. AN ADDITIONAL 5% OFF PURCHASES 

2610 CP/M"MACRO ASSEMBLER ON DISK $76.95 
OVER g500N LS PARTS ON PREPAID ORDERS BY CHECK OR 

ONLY. 
2620 CP/M-SYMBOLIC INSTRUCTION DEBUGGER $64.25 

MONEY ORDER 

2630 CP/M"TEXT FORMATER $64.25 
2640 CP/M^BACKGROUND PRINT UTILITY $42.95 ._. 

VISA or MASTE RCHARGE Send account number interbank number ropndlion date 

and sign your order Approx postage will be added Orders withcheck or money Order will 

MONDAY -FRIDAY, 8:00 TO 12:00. 1:00 TO 5:30 be sent post paid In U S If you are not a regular customer please use charge. cashiers 

THURSDAYS. 8'.00 TO 9:00 P. M. check Or postal money order Otherwise there will be a two-week delay for checks to 

(41 5) 728-9121 clear Cahf. residents add 6°° tax Money back 30 -day guarantee We cannot accept 

OTHER CCS PRODUCTS ARE AVAILABLE- 130X955 EL GRANADA, CA 94018 returned Cs that have been soldereo to Prices sublect to change without notice 320 

CALL FOR PRICE. 
P.O. 

PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST 
. niee inlet $2.00 me aerie ea 'denim taa 320.00. 
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R!P!KSY 800-34d-5 
14Co11 219 081 0079 

AATIONAL 
AAVIg$pp 

V/SA 
OK 

SEMICONDUCTOR PANASO.I^ CHEMICALS ARIES PLESSEY MOLEX E. 
CHE¢ggNMrIK 81$HQo QgpPHIf.S . N_ 

QUALITY - Name brand products from nationally recognized manufacturers. MACHINE DIAMOND TOOL UNGAR GC CH 

MACHINES UNGARI GC CHEMICALS á SERVICE - Computerized ordir processing and inventory control, 
ND TOOL UNGAR GC 

PRODUCTS DIA 
AR EB 

- - - 

11.Ittrl charge 

NATIONAL -- SEMICONDUCTOR_ PANASONIL SAVINGS - Volume Discounts OEM Quinti Pride- Toll Free 800 Number CHEMICALS ARIES PLESSEY MOLEX E. ; , 
-- 

OC-RFr 
O 

oO,RFD 
G, 1G1 -Rar 

OIG,- -- 0/G11(12 
c v dG 0.1 .1 O,F-ic1 
G -0O v p104-RFY 0/ 

'II,.IIillN.IAI-III- .,nn,m,r4. nlsi f'nIhnnr,rr,r nmNww 10r,Nr FA. a OrRFY 
üf6rR,r DIOrRFr olclrter D.G,rt 
oIOrRFY - 0101 rtF ORO/ 

O Fr-p,G,RFr Mel 
rt ' G-RFY G f([ INTEGRATED- IRCUITS -TEXAS INSTRUMENTS 

1 

3 AMP SILICON RECTIFIER `- 'ro nAfflnD PANASONIC DISC UPACI1l1R5 PANASONIC RESIN TANTALUM 
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VEO DISCOUNTS 
r TEKNIKA WIRELESS I. 

REM T ERE CONTROL 

$110.00 ea 

REMOTE TV 
CONVERTER 

Wireless Remote Control 
40 Channels 

4 or more 1 

139.95ea 125.00ea 
36 CHANNEL UP 
CONVERTER FOR TV 
& VTR Cable VHF to UHF 
Model V5736 

1-3 pieces$29.95ea 

4 pieces & up $24.95 ea 

irs 
;.ï ---- 

Model CTC5R 

VIDEO SWITCH ER 

Model V 4801 $29.95 ea 
Flip a switch to watch 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 CONTROL CENTER 

ModelV 4802 $39.95 ea 
Provides remote control access of 
all your Video, TV or Cable imputs 
to your TV set or Big Screen TV 
from one convenient location by 
merely flipping a switch. 

I .T, 

:WILY. 

COAXIALSWITCHING FOR 
TV VIDEO CASSETTE 
RECORDERS 
Model AB -370 $6.95 ea 
3 -position coaxial 
push-button switch 

1L 
COAX AB SWITCHES 

Model AB -27 $2.95 ea 
Imput: 75 ohm. Output: 75 ohm. 

Model AB -28 $2.95 ea Model AB -29 $2.95 
Input: 75 ohm. Out- 

put: 300 ohm. 
Input: 75 & 300 ohm. 

AI 
ANTENNA/CABLE r7h 
SWITCH 
Model AB -400 $10.95 ea y1 

ANTENNA/CABLE TV ` SWITCH 
Model AB -410 $9.95 ea 

á o Switches from cable to antenna 
system instantly. Accepts 75 or 
300 ohm imputa 

TV GAME SWITCH 

ModelV 450 $2.95 
300 ohm in and out with 
RCA plug. 

COAXIAL SWITCH 

Model DCSA/B $7.95 
A versatile product, with a 
range of consumer and 
MAT/applications. 

VHF/FM AMPLIFIERS 

Model 7002 $9.95 ea 
All solid state signal amplifier 

boosts weak signals. For 2 sets 

Model 7004 $12.95 ea 
For up to 4 sets Signal gain 3 dB 

DISTRIBUTION 
AMPUF1ER VHF/UHF FM 

FM Trap25 $29.95 Model DÁ4 ea 
Designed for TVNCR 

multiple -set installations. 

QUICK CONNECT "F" 
PLUG & BALUN 

ModelV 400 $1.50 ea. 
10 for $12.50 

QUICK CONNECT 
"F" PLUG 
ModelV 403.75 
10 for $6.00 
For 75 ohm cable. 
No wiring necessary. 

QUICK CONNECT 
"F" PLUG RG 59U 
ModelV 4036 

VHF/UHF MATCHING TRANSFORMERS 

Model MT -1 $.75 ea 
10 for $6.00 
VHF/UHF 75-300 ohm 
matching unit Miniature 
size completely shielded 
and balanced for reduction 
of direct pick-up. 

Model MT -2 $1.10ea 
10 for $9.00 
Completely plastic molded 
construction for weather- 
proofing. Supplied with 
rubber boot 

855 Conkliaster 

Cn harge 
St,FarminadaleankAm, N.Ye.1ri1735 

card TOLL 
FREE (800)6459518 M 

MI Visa COD In Check Money Order in N.Y. State call (516)752.0050 

COMPUTERS 
ATARI 

ATARI' 8007" Software 
COMPUTER SYSTEM 

Misste Coma 

Asteroids 

Star Raiders 

Chess 

All/ 

161( --s750.00 
48k `898.00 

`»PPLE II Plus" 

48k-$11gg 
X36 0 64k-139 0/ea, 
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Iwww 
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701m sa7cE 

MPD 117 

$79.50 

DISKETTE 
«SALE» 

Wabash: 

51/4 
10/$2495 

8inch-1U/$2795 

Call For Quant. 

!PRICING !a 

CARDS 
MICROSOFT 

280 
$295m 

16K RAM 
$16000 

YII3E2 

VIDEOTERM 
craann 

KEYBOARD 
ENHANCER 

$12000 
CALIF CORP SYS 

APPLE 
CLOCK 
$124w 

PROTO 
BOARD 

$2500 
PRINTERS 

EP5011 

MX -80 d. 
.,ST,sOo 
"FT" $645.00 

Interface & cabli 

$78.90 

WE CARRY 
COMPUTER 

BOOKS!!! 

(714) 937-0637 
CHECK - M/0 

NO COD 

4104 MIN ORDER CA RES ADD 6 

I./SA 

*SPECIALS* 
2ENITH 18M-121 Vide* Naito: Green Phosrhor 

12 iech. 15+Mk1. - $12990 I 

3iech MUFFIN FANrt/eord-i-19.95 
pY3 8603 74.95 

UN 165: Floppy Disk >11,81935 6402-86.50 
6802-=9.50 
6502-56.50 
6810-83.95 
6821-i4.95 
8279-e 12.50 

8155 -RAM -.41.50 
8255 PP1- 11.95 

2111 Static RAM ----11.15 

8085A CPU -48.50 
MC 6800- CPU -$1.15 
ER 2501- EARN 4.95 

MONITORS 
AMDEK 

Corp. 

1218 81W $129p0 
12in. Green- 155.° 
13ín. Color -.-$365p0 

ADDS 
VIEWPOINT 
TERMINAL 

$579.8 

CONCORD 
TER ouc 

1971 SO. STATE COLLEGE 
ANAHEIM, CALIF. 92806 

ds19° 
Ú 05 ̀aN09 y7 

0ó 

FRT 
$10 49 

99 
$2 00 $250 499 

999 
$11.0 pp0 

100 240 8.44 1000 UP CALL 

COMPONENTS 
5974009 
5M7402M 
51174049 
511744101 
5417410. 
S9741214 
597413M 
5M74149 
59741M 
59741791 
5974209 
59742514 
SN7430M 
SN7437N 
5N74361 
50744001 
5974429 
5N7443. 
SN7445M 
SN7451N 
54174549 
SN 74 74M 
SN747541 

16 59 74629 
22 54174929 
}, 5M74931 
}2 5974959 
11 5M749M 
20 59741229 
22 59741361 
23 54474141N 
n 5974151N 
29 541747539 
17 541741584 
20 59741559 
17 51174157M 
29 5N74160M 
24 5974151M 
15 59741639 
45 59741649 
42 5974155N 
64 59741749 
19 5974175N 
19 59741609 
27 5474191 M 

35 5447439341 

74LS00 
744.500 28 7415155 
741302 28 741541 
70.503 28 7413192 
741504 25 7413163 
741503 2} 7413164 
741503 29 7415165 05 
741508 a 7415101 156 
741.510 2e 7413170 175 
741514 01 7415174 M 
741520 22 7413175 55 
741521 25 7413190 M 
741328 40 7415741 125 
741327 27 14 L506 M 
741521 37 7415110 70 
741330 25 7415221 125 
741332 .31 7415240 155 
741538 31 7418241 155 
741542 83 7415263 
741548 77 7413244 
741574 38 7415245 
741575 56 7415251 
741501 45 7415263 
741360 68 7415257 
741353 55 7413255 
741501 67 7413200 
7413107 43 7415273 
7415113 45 7413270 
7413122 45 7413290 
7415123 01 74 15293 
7413125 .01 7415355 
7415126 79 7415367 75 

7415135 64 7415373 7 45 
7415139 59 7415374 145 
7415151 49 7415377 125 
7415153 49 7415069 155 
74,5157 59 7415670 155 

30 
49 

50 
01 
30 
96 
09 
66 
36 

1 25 
73 

65 

97 
M 
56 

79 
TS 

01 n 
2111 46oM6 01 

óroc. M 2102 
45033 

6035 
16:556 
*116-10134 
1438 
1701 
6126 
aras 
8212 
32$ 
0415603 
1740464C 
7635 
7606 

156 
55 

? 2669 79f5 
16 

M 7006 

, M 7913 oe 
, 55 7912 

45 mC133061 
, 25 IIC1360 
1M 161C 
M 10601M 

mC745r 
11,1720 

Bare Bones APPLE I I 

wio Keyboard 

[sa] wio Pwr. Supply 

M 
256 

27 
4.25 

.96 

130 
t30 
tM t 
.M 

.66 
as 
.M 
.M 
.M 
.M 
M 

1.60 
1.16 
1.50 
1.10 

:m 
.30 

1.30 

74030 
74500 
74303 

áisé 
74610 

74322 
74730 
74337 

74361 
74364 
74374 
743536 
743112 
743132 

2706 

2716 

2732 

.34 

.46 
33 
.39 
.33 
30 
*5 

S5 
75 
56 
ea 
49 
.58 
.55 
96 

196 u 

740130 
740740 
74$130 
743174 
748175 
743162 
743163 
743201 
743240 
743244 
743251 
7452e7 
74.5295 
745299 
M5470 
745471 
745473 
743474 

.75 
1.00 
.75 

1.36 
1.}5 
.75 

4.25 
6.75 
2.75 
235 
2.75 
2.96 
2.06 
5.75 
9.25 
9.50 
9.50 
9.50 

EP1106L4 

3.250 9 b 2.6666 

53066 5 b 5.001. 

4.9666 4bt1AD66 
M *MO 30010 2000 8 b 14.03 

200741 2.3166 8 16 1600 

*21141. 3008 2.750 419 1.904 
20010 2.4544 4 b 2004. 

2.5001010r 2.00.6 

cony d 

1036 

medlar 
14.112001 
7034400 
61C4006P 
moose 
03024 
133031 
0200 

I.C. 
SOCKETS 

P 

0/3.30 14 
1005.0 15 
104970 
1019.0 2 2 
1(213.0 22 
000.0 24 
10117.70 40 
0117.0 40 
.II.M131 

CPU . 
Z-60 
Z - 606 CTC 
Z -110a CPU 
Z -150 002 16-546 
00864 
29014 
mousse 

.75 
1955 

wr 

1.66 
1.40 
130 
1.56 
1.96 
1.95 
1.4 

.t 
1001.20 
011.30 
/001.40 
0.780 
002.0 
100270 
10070 
10303 
1023. 
1000 

796 
1050 
1050 
12900 
13.50 

50 
9.50 
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HAMEG Oscilloscopes to 
meet every need 

13C-20 MHz 8 x 10cm Display 
Triggering up to 30 MHz 

20 MHz 
DUAL TRACE 

The high performance of the HM203 has been 
achieved by the optimum use of both discrete 
semiconductor and integrated circuit technology. 
Quality and long term reliability are assured through 
the use of high quality components throughout this 
nstrument. Each unit is supplied with a compre 
hensiva manual which includes operating end serv- 
icing instructions. circuit diagrams, and PC1l layouts. 

HM203 8680.00 
HM203N 8600.00 

TG105 PULSE GENERATOR 
.. .. 

J1IÌIi'= 

Period: 20nsec to 200ms (5M Hz to 5Hz( 
Pulse Width: 1OOnsec to 100ms 
50 ohm output range: 0.1V -10V 
Tri output Sync. output 
Operating Modes: Run. External trigger. 
External gate, Manual 1 -shot or Gate 
Compliment and square wave 

TG106 Reg Price $219.00 
*SPECIAL WITH COUPON $196.00* 

MICROPROCESSOR CONTROLLED 

EPROM PROGRAMMER 

PROGRAMS 
VERIFIES 

TESTS - COPIES 

2516 02716 02732 D 2732 
The K2578 [PROM Programmer is a microprocessor 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 controlled clock and 
requires no personality modules. It will program, test, copy or verify 
:he EPROMs listed above. 

Model K2578 Regular $649.95 ... Special with Coupon $525.95 

Model K2578 -Kit Regular $549.95 .. Special with Coupon $425.95 

Capacitance Meter 91) 
Easy to caw - plug in capacitor, push range 
button aed -sad the value to 0.1% 
0.5 in. liquid crystal display 
Exclusive "charge/3eels" m 

grater', circuit grate pending( holds ±0.1 % 
basic acr-uracy for full year. 

Up to 200 hrs operation on standard 9V Batt. 
8 easy pushbutton mopas cover 0.lpf to 
1989 microfrerads. 
Best of all k' easy on the budget - only 

MODEL 938 S185 

30 MHz 
HITACHI 

DUAL TRACE 

PORTABLE OSCILLOSCOPE 

MODEL 
11 V -302B 

More sensitive to your input 
*SPECIAL WITH COUPON 5796.00* 

$995.00 

Universal Oscilloscope 

ttli 4m0. 
131 -- 

Seta> 

Probe 
$3600 

SWITCIIABLE Xl and X10 Attenuation Factor 
KEY ADDITIONAL FEATURES: 100 MHz bandwidth Heavy 
duty tip Break resistant center conductor Slender, flexible cable 

bit. cable length Wide compensation range Fits all scopes 
Ground reference can be activated at rip Includes SPRUNG 

HOOK. I.C. tIP. BNC ADAPTOR. INSULATING TIP and TRIMMER 
TOIL ALCI SSORILS. 

The Sound Choice from KEITH LEY 
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. Designed for maximum full function flexibility, the 128 is 
loaded with practical capabilities, not expensive frills. 

Model 128 

only $139.00 
Case/Stand ...$10.00 

See/hear display 
rnt ludas a large, 0.6" 
LCD, over/under array 
and audible tone. 

Beeper operates on all 
5 functions - ACV. 
DCV. ACA, DCA, Ohms - 
end on all ranges for 
each function. 

Special diode test 
range permits testing 
of LEDs and multiple 
junction components 
such as dadingtons. 

Unique adjustable 
beeper threshold can 
be user -set to suite the 
different requirements of 
various applications. 

Meter maintains 
10M Ohm input resistance 
even with the beeper on. 

ANCRONA HAS MOTOROLA SEMICONDUCTORS 
BFR90 51.91 MC1373P $5.19 MC6808P 513.90 MDA100A $2.05 
BFR91 2.42 MC1391P 1.44 MC6809P 18.85 MDA101A 2.21 
CA3054 1.54 MC1408L6 3.84 MC6821P 4.54 MDA2W 2.21 
CA3059 3.34 MC1408L8 6.55 MC6840P 8.73 MDA204 2.67 
CA3079 2.23 MC1455P1 .99 MC6845P 19.90 MDA206 2.99 
DACO8CP 3.49 MC1458CP-1 1.08 MC6847P 16.06 MOA2501 4.19 
MBD101 .73 MC1458P1 1.08 MC6850L 11.31 MDA2502 4.32 
MBD102 .88 MC1488L 1.68 MC6850P 4.40 MDA2504 4.58 
MBD201 1.03 MC1489AL 1.89 MC6852P 5.45 MDA3500 4.46 
MBD501 1.57 MC14891 1.68 MC6860P 12.92 MDA3502 4.71 
MC1310P 6.29 MC1496G 2.07 MC6875L 13.49 MJE3055T 1.29 
MC133001P 2.20 MC3325P 2.10 MC10118P .92 MOC3010 1.91 
MC13491. 1.72 MC3340P 2.10 MC14412VP 15.53 MOC3011 227 
MC1350P 1.44 MC4024P 8.59 MC14495P 3.96 MOC3031 2.93 
MC1358F 191 MC6800P 8.73 MCM6674P 11.17 MRF901 315 
MC1372P 6.48 MC6802P 10.13 MC8103 .79 MRF911 3.04 

* SPECIAL 20% DISCOUNT WITH COUPON * 

e.. . i s..... ..--.-...- + 
f ANCRONA P.O. Box 2208R, Culver City, CA 90230 

f inia-Venewt_r9211rrdeaxs!tar-r-ese 

*SPECIAL* 
e! 

COUPON 
Bring this Coupon into one of our stores or 

L mail to our Mail Order address shown below 
and receive the Special Discounts listed on 
this page with purchases of $50.00 or more. 

Offer EXPIRES on April 30, 1982 

` 

NAME 

ADDRESS 

CITY 

211 PHONE 

STATE 

Coupons accepted only wuh lull name and address Idled m 

IA) P.O. BOX 22088, CULVER CITY, CA 90230 

ACCEPT MAIL ORDERS MAIL ORDER 

ANCIFKINA 

PRONE ORDERS: (213) 641-4064 

Minimum Ceder $10.00. Add $2.00 to cover postage and handling. 
Master Charge and VISA welcomed. Please include your charge card 
number, interbank number and expiration date. Some items are subject 
to prior sale Not responsible for typos. Store pricing may vary from Mall 
Order pricing. We reserve the right to substitute manufacturer. 

Z-80 SERIES MICROPROCESSOR ICs 
2.5 Mlle 280.DART $14 30 4.0 MHz Z.80Á0Á81 $15.50 

Z-80.CPU 6710 Z-80510/0 20.10 Z-80A-CPUS8.05 Z -80A-510/0 21.15 
Z-80-CTC 5.90 Z-80-510/9 14.50 Z-80A-CTC 6.35 Z -80A-510/9 15.70 
Z80-Pt0 5.90 Z80DMA 21.50 280AP10 635 Z00ADMA 22.70 

* SPECIAL 20% DISCOUNT WITH COUPON * 

6500 SERIES MICROPROCESSOR IC's 
A =(2 MHz) B =(3 MHz) C =(4 MHz) 

16502 S 8.82 
16502A 
P65028 
P6502C 
P6503 
765034 
P6504 
P6504A 
P6505 
P6505A 
76506 

9.66 
15.02 
2100 

809 
8.82 
8.09 
8.82 
8.09 
8.82 
8.09 

P6506Á S8.82 
P6507 8 09 
P65070 8.82 
P6512 8-82 
P6512A 9 66 
P6513 809 
P6513Á 1982 
P8514 8.09 
P8514Á 8.82 
P6515 8.09 
P6520 340 

P6520Á 
P6820 
P66820 
P6521 
P6521Á 
P6821 
P68621 
P6522 
P6522Á 
P6530.004 

$374 
3.40 
3.74 
4.90 
5.34 
4.90 
5.34 
8.40 

11.24 
15.84 

P6530-005 815 84 
P6532 10.82 
P6532A 11.87 
P6545-1 17.51 
P6545A-1 22.49 
P6551 10.71 
P6551A 11.76 
P6591 40.00 
P1791-02 40.00 
P1793-02 4000 

* SPECIAL 20% DISCOUNT WITH COUPON * 

MINIATURE DOT MATRIX 
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 
Imes per second 

power supply Easy to install and maintain 

Model DP -822 $80.00 
*SPECIAL S70.00 WITH COUPON* 

Dot Matrix Printer Control/Drive Card 
Model DP -822-08B $125.00 

FEATURES 
2.80 CPU with 158 instructions 

On -Board Keyboard and Display 

0 -Board PROM Programmer for 
P OMS (2718. 2756. 1125161 

Kansas City Standard Cassette Int. 

Simple Key Controlled Audio Cas - 

sett e Load and Dump 

e Expansion Provision for Mounting 
Two S-100 Connectors 
Were Wrap Ares for Custom Circuitry 

Single Step through RAM or PROM 

Z-80 
STARTER KIT 

A COMPLETE MICRO- 
COMPUTER ON A BOARD 

Regular $401.00 

*SPECIAL with COUPON* 
$368.00 

Pon Examine and Change 

2-80 CPU Register and Change 

2K Byte ZBUG Monitor in ROM 

1K Bytes of RAM (expandable to 2K) 

4 Channel Hardware Counter/Timer 
Two Bi -Directional 8 -Bt I/O Pons 

Up to 5 Programmable Breakpoints 

Switch Selectable PROM or Moni 
for Restart 

Vectored Interrupts provided by 
Z-80-CTC and Z.80 -P10 

Full ASCII Encoded Keyboards 
RCA 128 -Character, 58 -Key Typewritten Format for 

Alphanumeric Entry 
VP -601 8 -bit parallel output_ ... 069.00 

VP -606 Async serial output . 699.00 
58 -Key Typewritter Format 

Plus Calculator -Type 
Keypad for Fut Num- 
meric Entry 

VIP -611 8-511 parallel 
output 589.00 

VP 616 Asynchronus serial output... 8119.00 

Operation From Single+5 Volt Supply 

VISIT A STORE NEAR YOU TODAY - We stock a large selection of Technical Books. Discrete Components. Integrated Circuits. Test Equipment and Electronic Supplies. 

ATLANTA 
3330 Piedmont Rd. N.E. 

Atlanta, GA 30305 
(404) 281-7100 

CULVER CITY 
11080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390-3595 

HOUSTON 
2649 Richmond 

Houston, TX 77098 
(713) 529-3489 

PORTLAND 
1125 N.E. 82nd Ave. 
Portland, OR 97220 

(503) 257-9484 

SANTA ANA 
1300 E. Edinger Ave. 
Santa Ana, CA 92705 

[114) 547-8424 

SUNNYVALE 
1054 E. El Camino Real 

Sunnyvale, CA 94087 
(408) 243-4121 

TUCSON 
4518 E. Broadway 
Tucson, AZ 85711 

(602) 881-2348 
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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. 

Frequency Range 470-899 MHz channels 14-83 
Output Channel 3. Available on request: 

Ch 2 or 4. 
PART 
NO. DESCRIPTION PRICE When ordering 3 

B20 Modified High Gan above Items 5110.00 
UH FTuner 515.00 Order 5 each of the 

B21 Pre -Dulled circuit 
board. screen panted 
layout. soldrmast on 
foil side. needs only 

3 items S 95.00/set 
Order 10 each of the 
3 items S 85.00/set 

one jumper 517.00 ACCESSORIES, AMPLIFIERS 
922 Complete parts kit 

includes. All resistors 
(30). PCB 

A02 New 2 stage 
28 db gain 
amplifier Kit $18.00 

Potentiometers (1-5K. Assembled S 25.00 
3-10K). Power 
Transformer (1A24v). 
Panel Mount 

A03 New 14 db Gan 
single stage 
amp Kit S10.50 

Potentiometer (10K). Assembled $15.50 
Integrated Circuits (7). 
Diodes (4). Voltage 

A04 75-300 ohm matching 
transformer S 1.15 

Regulator. Heat Sink. F.59 Coaxial connectors S 0.35 
Electrolytic Capacitors 
(6), Disc Capacitors 
(35). Variable Mail order only. 
Capacitors (4). Coil Kit Send check or money order to: 
with #26 wire (4). IC 
Sockets (4-8 pin. 3-14 
pin). Speaker (4". 3 
oz). Standoffs. 

GILCO INTERNATIONAL, INC. 
RO. Box 8817, 

Coral Gables, FL 33124 
Hookup Wire. All misc Tel. (305) 823-5891 For COD orders 
Hardware and the 
most complete and 
comprehensive 17 

Minimum order $25.00. 

page instruction 
manual we have seen. 

Add 10% shipping and handling. 
Florida orders will not be accepted. 

All Items individually For orders over $50, Add 5%. 
packaged $80.00 

MICROWAVE TV 
CONVERTERS 

MODEL OCV-1-A DOWN CONVERTER/ANTENNA 
COMBINATION 

2 MICROWAVE PREAMP STAGES for maximum own 
ONE PIECE CONSTRUCTION simplifies instellotion 
ALUMINUM AND ZINC PLATED STEEL for durability 
BUILT IN A/B SWITCH with mon Man 95d8 iaolotion 
2.1-2.8 GHz Cowers all ham, commercial and ITFS 
channh 

You, of enjoyment me Yours with our model DCV-1-A. Two pomp stages coupled 
with tM yN, mtmn.Rwusing provide typirrl system yin of 53dß. 

YOU GET: 75' download 
3' jumper 

300 ohm matching transformer 
detailed instructions 

TRITON 

110 LIST 8175.00 

ONLY 

$149.95 
INTRODUCTORY PRICE 

WE CARRY A COMPLETE LINE INCLUDING PARABOLICS 

MARKETING CORP. 

DEALER INQUIRIES INVITED 

1933 ROCKAWAY PARKWAY 
BROOKLYN. N.Y. 11238 212-531-9004 

FREE! 
1982 

DISCOUNT 
ELECTRONICS 

CATALOG 

JOIN THE PAK! 
Send for our Free catalog and become a 

member of our exclusive Pak. Our 

members receive Poly Paks' 

exciting catalog several 

times a year. We offer: 

Penny Sales, Free 

Premiums and Low. 

Low Prices on a wide variety of 

Electronic Products such as Computer Periph 

erais. Integrated Circuits, Speakers, Audio 

Equipment. Rechargeable Batteries, Solar Prod- 

ucts, Semiconductors, and much, much more! 

Take advantage of our 25 years as America's 

foremost Supplier of discount electronics. 

RUSH ME YOUR FREE DISCOUNTCATALOGI 

NAME. 

ADDRESS 

CITY. 

STATE: ZIP: 

CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 
P.O. Box 942, RA -3 

S. LYNNFIELD, MA. 01940 (617) 245- 3828 

CIRCLE 32 ON FREE INFORMATION CARD 

Limited time, Introductory offer! 

Assembled 
5299.95. 
$249.95 

KIT 
"s249:8a` 
$219.95 

PACCOM 8085 A 
TRAINING UNIT 

Rated Best Value by instructors! 
LEARN COMPUTING FROM THE GROUND UPI 

Design and code microprocessor software. 
Use logic and bit manipulation techniques. 
Enter and execute programs on your own 
computer. 
Understand microprocessor architecture. 

*Control programmable input/output ports. 
Implement real-time interrupt and data 
transfer. Design your own micro -computer 

Comes to you complete: 

Step by step instruction manual, operators 
manual 
8085A sub -routine manual, 352 pg. Cookbook. 
334 pg. Software Des. book, 190 programs. 
Fully expandable, deluxe operating system 

Hardware includes: 
Fully assembled, User determined BUS 
tested 8085A unit. system. 
CPU circuitry with Wire wrap area for 
44 pin connector. buffers, gates, etc. 

Two EPROM sockets. 
14803 NE 40th. DEPT RE382 
Oedmond. WA 98052 

CALL 1-800-426-1044 TOLL -FREE 
SEND FREE INTRO PLUS PARTS LIST 

CIRCLE 33 ON FREE INFORMATION CARD 

SCR SUPER -BUYS 
® FREE SCRAMBLER PLANS plus 
a brochure describing our new 

UHF -VHF Conversion Kit are yours 
just by sending us your name, 

address and a 20c stamp. 

® 9 -INCH BLACK AND WHITE CRT 

MONITOR. Ideal for microcomputer or 

security use. 22 transistors. Designed 
for excellent resolution. Frequency re- 

sponse - 12 MHz. Continuous DC 

restoration for superior contrast. 
List Price $225.00 each. 

® UHF -VHF CONVERSION KIT. Corn- 
plete with PC board; all required com- 
ponents; cabinet with speaker; and 
comprehensive brochure incl. sche- 
matic, board layout, mounting and 
hook-up diagrams, parts list and 
assembly and set-up instructions. All 
parts are industrial prime quality. 

® NEW ZENITH ZVM-121 HIGH - 

LEGIBILITY CRT MONITOR. Features 
12" green phosphor CRT, with 15 

MHz Bandwidth. 40 or 80 character 
switch 

FREE 

Our 
Factory 
Direct 
Price 

$165º,0 

Our 
Own 

Famous 
Kit 

$11995 
ea 

Our 
Factory 
Direct 
Price 

widths are operator -selectable. 
$11 795 Fully compatible with 80 -column 

Apple cards, etc. 
ea 

® MITSUMI VARACTOR-TUNER. 
Channels 15-82. Modified for kit use. $3000 

Standard versions. 52800 
ea 

SCR[714) 527-2554 [213) 598-7553 

ELECTRONICS INC. 
5303 Lincoln Ave., Cypress. CA 90630 

$10.00 MIN. ORDER HANDLING/SHIPPING $5.00 

Pay by CHECK, M.O., VISA, M/C, C.O.D. 
UPS ANYWHERE IN CONTINENTAL U.S. 

For Free Buyers Guide Catalog Circle No. 79 
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CHANEY Minimum Order S9.O0 
Please include S1.5O for shipping (UPS) 
We accept MASTERCHARGEA and electronics Inc. EXTRA FAST SERVICE 

P.O. BOX 27038, DENVER, COLO. 80227 PHONE ORDERS: 303-781-5750 
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HOBBYISTS 

recommend that you use a low wattage soldering iron and good 
assembling your kits- Building our kits is both rewarding and fun 

tested and designed so that with proper assembly they work the 
questions please call or write; we are here to assist you. 

Chaney Electronics has been providing quality electronic kits for high schools, tech schools, wish to provide a case. We 
universities and hobbyists for over 10 years and we hope you will join the thousands of satisfied quality rosin core solder when 
Chaney Electronic kit builders. All of our kits contain a quality etched and drilled glass epoxy pc because they are thoroughly 
boars, all necessary electronic parts (except as noted on a few kits) and easy to understand first time! If you have any 

instructions. You provide a battery for the battery operated kits and if desired you may 

TIME REACTION TESTER KIT ELECTRONIC "COIN TOSSER" KIT SUPER LED FLASHER KITM 

here's 
you ever thought that yourof tuning vies good This kitlesturesanebctronic wayto'toua - Push the O of ourm t popular display kl the unit is pertecl for 

here an elect device t p t. A LED flashes at a s button are a speaker clicks while two readouts flash "O a use in robot projects. Simple tobuild kit features IC 
precise interval end you ere topush button at the exact la and "1'. Limit to electronically replace the tossing I can Vs circuitry to alternately neat. 1 LEDS: 2 red, 1 yellow and 1 

on. if not the LED continues to flash. Size of board 111x r of board.. 1sporting " 
etc .Oparares on 9V battery Size , 

9V battery Sizgreen 

Produces a 

e of bos d: 
color. - display Operates r 

on 9V battery. C431111 58.95C440784.14104911 
5150 

LI120VAC 

0 O 
® -, 
0 
S O 
O 
0 
O 
O 
O 

LiSTROBOSCOPE 

O 

0 O 
O' 

VARIABLE STROBE LIGHT KIT SINGLE CHANNEL COLOR ORGAN KIT GREEN NEON WINKER KIT Complete varlabb rate strobe Iiphl kit produces brillanr Simple to build kit uses SCR to Ilasht Chtistmastres lamp \ This long lane favorite now has a new twist. We nave 
º` 

flashes of light. For parties. dances. display. discos. etc. J tO the best olmuslc. Connect this uployour stereo«radio , I) designed it with green nenns instead of the usual orange i Operates from standards 120VAC. Reliable design - _: and watch 'redisplay Operates from 120VAC and features V glow type. Features 8 green neons that randomly flash. D iy 
thouranda of these are n use throughout IM wood \ audio input transformer 1« isolation and unique display in the dark. Operates on impedanre Provides +A Y,V 
Contains %F-1 ht xenon Ilatt.tpbe. Overall size a ",/ of board 7 a 1" standard 120VAC. Size of board 1 e" e 2 8" fl/.; completed bole: 3"L x 7'W x 3"H V' Caaa9 13.50 CM. 84.75 
C3071 87.50 

3VDC ELECTRONIC ELECTRONIC WHEEL OF FORTUNE KIT 
WARNING FLASHER KIT very popular game device, Push the start button and 
This port.ble battery operated device continuous)emits bright red ball 'LEDS) appear to spin around ten numbers y 
Mrstaaintense light etefixed repetition rate Can be seen gaining speed as you hold the Dutton down. When you 

ball appears toslow down for Creel diafenees making i' . sere salNy device lei andrelea.Lin the button the 
stop bicycle riders, eklen, 

high 
beaters, campers, etc. '.tYw2t and linallycomuto on one number. yAs Mll spina 

Transistorized kit uses high output %F-2 xenon nashtube smell spast emits a ticking sound in synchronization. 
Operates on 3VDC (two 1.5V batteries) Size of board- 2'°"L Uni'opeteto from 9V battery Size of Mae 21'x2.6" 
x Y'W. C31M f9.M 
03207 07.111 

SOUND EFFECTS GENERATOR KIT 
a Exciting sound effects kit uses the popular 1176477 chip to 

.C% deve' etcr, locomotive. seen. switch aide organ. 1 
T. 1r= a model etc sounds. Uses dip switch I« simple 

programming of the generate A programming chart is 
included l« many different sounds. The kit produces good 
volume and tone from 2" speaker Operates from 8V (l panery Size of board. 3.25"xZ' 
CM22 812.96 

HIGH POWER 12OVAC STROBE LIGHT KIT SVDC ELECTRONIC STROBE FLASHER KIT PHASOR GUN SOUND AND LIGHT KIT 
Van cbS ale hgt. power ahobe light similar to our This kit is limiter to our 3V Warning Flasher, Mwoer n Here's a simple kit which makes an excellent hat mole. 
star lard 120VAC kit except produces flashes many times requires 8VDC I« operation and produces an even ( UMs special IC. darlington transistor end LED to produce t 

re began'. This kit has variable rate control and uses. brighter flash. Although supplied with the .F-3 straight - "outer space phasor gun" mound and flashing red light 
0E-4 xenon ...hoe M hl... This kit alb includes a 

X y ` Ilashtube it can even power the optional horseshoe r 
" Uses 2' speaker and small see board Operates horn 9V 

reflector for the Ilashtub. Operates horn standard ))) Ilaehtuc. %F-0. This unit makes a great safely device or battery. Size a board.. l" x 1.2" 
1280/AC. Overall size of board: 1'a"L x 3"W l attention getter. Can also be used with optional adapter CMOS MOO 
011122 $s.95 Size of circuit Dosrd. 3 x 149". 

62901 17.9s AC ADAPTER C3909 11.49 

EXECUTIVE DECISION MAKER KIT 3 CHANNEL COLOR ORGAN AUDIO OSCILLATOR KIT Hares another easy to build kit which is tun to use Each Very popular 3 chtnhel cd« organ causes Ights of your Very useful for demonstration « testing speakers. ear \1I to Dole you need to mskean"imponanl"decision just operate chap tullan to the Mat of music Has 3 different finer, phones.etc. Kitpoduces pleasant toce Itch in harmonics 
"ye and one of two neoe lamps wml stayerFeatures 

Q 
" stages for low, medium and high note, Features level Features output transformer for courting to speaker of N^a green green "yeti' lamp and orange "no lamp Operates Item .r,, /' control and 3 separate AC outlat2 to connect Christmas ` your maca. Two transistor circuit is simple teeof 

standard 120VAC Size of board. 2" e l" - lights, lamps. sloe Operates from 120VAC. Sizeolboae' 3" Operates lianas battery. esquires speaker Sizeotbcerd 
Ca510 53.75 x 5". 2" x 1. 

C4530 49 30 C4511 1300 

KIT METRONOME WITH SOUND AND LIGHT LIGHT SENSITIVE SOUND Ostiable IC design kit I« use in phyeus experiments. One of our most popular kits now has a new feature Not GENERATOR KIT nubeemoonng or demonstra ig optical phenomena onyd.. it produce beets inprecraetime but also it flashes I,' Sim Me to build kit creates a tone which varies deem -ding Optically stops motion of lens, wheels. pulleys. flywheels. a red LED in time. Features variable contra and small pl 
etc. The stroboscope on amount of usesligh Uses CIo call and esIC circuitryni to '-i 

In tasttumclic s d 1íe1 rare rs easylo >.r I' provide this incr... 
the 

on from standarden 120VAC dC.nd sp 
build Operates 

tr for ercl 
board Ipntr. bright xenon flesh tube -O IC design 

sl balo operates from BV battery Size s 1" x 7' 1 no a l 

loud 
tonecWes the area en alydo 

operates 
fromsound l/ 

of 
475" flash rate from 10o-5000 RPM Size 01533 1].50 10 a IoM. Uses Y" apeskN and from 9V board: 1 Mae: 3 5" 1.75' batteryO 

Ca070 129.95 
C41M 49.95 

DIGITAL POWER SUPPLY KIT «SWS PHOTO STROBE FLASH KIT 100WS SLAVE STROBE AC KIT 
Regulated power supply, perfect for TTL or CMOScrrcuile. Here's your chance to make a quality high power strobe The it is similar in operation to the DC slave strobe. 
Regulated output voltege h 5VDC. Maximum output cur- flash Mr your camera. Can also be usad as the master however. this unit is more than double the light power 

real is .500 amp. Features lased input. neon indicator strobe with any et the slave kits. Features quality long life output Feet.. heavy duty horseshoe Ilushtube, two 
light and IC regulator. Kt. uses leery duty transformer for slraght aaNilube heavy dude Photoflash capacitor. neon . heavy duly photo -11.M caps. neon reedy light solar cell 
trouble tree performance. Operates horn standard < 4 4,- , ready light,transistorized invertercircuitry and shutter . via, 

sensor and manual test button. Operates from 120VAC 
120VAC. Size of board. 7' x a R lugh, cord Mr connection M came Operates from e. SVDC to '- Sae of pose 38' x 1' NOTE.. This kit a NOT 1« 
C4430 $4.10 6VDC. Sire of boero: 3 a 25 beginners since due to the power of Me Mast.. hazardous 

C49/2 f9.M potentials are present. 

Cane, 534.9517 53s. 
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TESTER KIT DUAL LAMP FLASHER KIT LED FLASHER KIT This kit ra petted Mr testing AC outlets or determining .r U%te mirrature lamp Hasher kit uses tiny grain of wheat Easy to buildlunctronal kit useslhe maxi ng 555 timer IC to 
hich b k' operates. particular outlet There no need Mlle and IC to flash 2 bulMal the immature or alternating. . alternately flash d andgeen led The kit makes great i Sr 1 

tH be the me room es the unit emits a penetrating tone Unit produces bright flashes and be used o model , attention getter and be used inobotwarning lights. 
long AC is present Features green "ON"light and Manes Mats. attention getters. lights. etc. outer pit erg ep space convention etc. Operates 

piezoelectric oetaclrk tone alert in compact unit. Sue of board- 2" Operates from 9V battery Site of Dose: 1 T e 0' from 5 to W OC Sze of board: 1.5 x 1 W. 
e C4491 12th C3291 $2.49 CMM $4.10 

INJECTOR KIT TRI STATE LED FLASHER KIT aSWS SLAVE STROBE DC KIT 
Signal injectors are useful l«troubbshootinp all types of Simple t build kit n'hneehesetri-steb led_ The ktnasa Sensitive slaw unit flashes, synchronisation with your 
ad mplrhers tuna etcThissimple t build trimmercontrol which can be rotated toprovide ter strobe. Perfect way to obtain more light Mr portrait 

t t 'Zed kit produce. output signal rich t ousg It ring red/grMn O t us pictures Comparable units sell for many times this low kit 
harmonics. Every tool kit and' tben hshouldM one of 

tt 
red. KI keel IC Ircuitry are fume l' tat LED pt. Featuresquality eng It straight fl htube. neon 

these. Small sire allows use I pa. cases f desired - ì which. though it sonlystwn le. device an Men red ready IBM. I 11 heavy duty photoflash 
t«and ' le art inverter circuit. Operates from Cpe13res from 3VDC. she of board 5' x 1.5 green. Opens. from 9V battery Size of board. 11 x 1' ` 

5VDC CM13 5]00 CIM9 f2 M 1.5VD to 8VDC. Size of heard.. 3 i x 2 5" 

CMM glees 

FAILURÈ ALARM KIT FASCINATION STAR KIT PHOTO SLAVE TRIGGER KIT 
Probably the most sensitive slaw trigger kit On the market 
Not enacted by ambient light. Much superior elan LASCR - 

flthh Tu pounce or he 
strobe 

Sipe This Mt 
Shutter w rise a e. e (ihe(neste ht fire that (included) 

will a used slaw. Wren the master afro" a tired IM 777RRR111 

slaw abort will also flash Size of board. 1.5' x t" - 
CM50 54.9 

Have you ever been late because the AC went off and your Produces an "Exploding Slat" visual effect using 25 LEDS I t 
clock radio didn't work. well that need nol happen again, and IC circuitry. The center LED lights first then the nextT 
Simply plug this if t the wall outlet and it the AC¡via: she . goon groupof LEDS 

the 
ate and thens soother set hen 

reverses the t emit tone Features green 9t. ready light and 
s 

outer edge 
Great 

star glee to. room di menses 
getter lot game rooms discos etc 12 rile. k tone device. 0lseretes pt. 9V battery Srse of 

L Doe d'. 2.8" a Y3' Operates Irom BV battery 
C4483 81.75 Cas32 f10Á5 

WATT SIREN KIT SEQUENTIAL LED FLASHER KIT 
The kit is pee. Mr use In burglarNarma, panic Mttons. This kit cent.. CMOS IC circuitry and 10 jumbo red 
attention gutters, alt. Kit provides a loud alternating tone LEDS to produce a unique visual display. LEDS - output. Uses two IC's and a power Irerisiator to provide 'Z continuously light sequenMly from rght to tan. Easy to $ Glade F.Iaruiresnable sound controlend -y Mild Mt makes a great conversation piece and attention 

NEW KITS FROM 
x C H A N E Y ELECTRONICS operation. e to 12VDC ope etgn. Rpui o 6 ohm speaker Sae of a gene'. Operates from 9V battery See of board: 5.25" 

board. 35" x 1.5" 1.5" 
04064 11.00 C1431 16.76 

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
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LIEVABLE! 

HITACHI 
30 MHZ DUAL TRACE 

OSCILLOSCOPE 

AT THE LOWEST PRICES 
YOU CAN FIND! 

, 
o sfi.t r 

Mocel V302B 

List 995.00 

Sale 815.00 
See below fo- freight allowance 

Signal delay line 
5" CRT 
12 ns rise time 
TV sync separator 
1 m4/division sensitivity (max.) 
Vertical magnifier (x5) 
Sweep magnifier (x10) 
X -Y operation 
Front panel trace rotation 
CH1. CH2, Add. Diff. display 
modes 
"Z' axis (intensity) modulation 
TWo years parts and labor 
warranty 
Two -X10 probes included! 

15 MHz dual trace 
AN EVEN GREATER VALUE! 

piill #.' 

1if:g:? 

Model V152B 

List 735.00 

Sale 599.95 

5" CRT 
24 is rise time 
TV Sync separator 
1 rrV/div sensitivity to 5 MHz 
Vertical and sweep magnifiers 
Front panel trace rotation 
Five modes of vertical 
deflection 
Two years parts and labor 
warranty 
Two -X10 probes included 

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 I213) 701-5848 
OF ALLIAACE RESEARCH CORP 

ORk 
18215 Parthenia St. Northridge, CA 91325 

TERMS: All items are subject to prior sale Limed quantity on hand. 
Payment. Visa. Mastercard accepted. Exact fre ght and insurance will be added. 
C O D orders accepted from recognized businesses. 
Prepaid orders: Payment must be made with U S currency. Orders paid with 
personal or company check will be held for check to clear 
Free freight policy: Prepaid orders paid by cashiers check will be shipped UPS 
freight tree to any point in the continental U.S. (Alaska. Hawaii. Canada excluded.) 

BUY of the YEAR!!! 
Parallel, TTL Input WORD PROCESSOR 

I/O "Selectric"e TYPEWRITER/PRINTER 
The manufacturer put 'em into storage to 
depreciate em... Now they're FINALLY 
AVAILABLE!! Removed from working 
systems these fantastic machines have 
built-in driver and decoder circuitry and 
take TTL level. 6 -bit character, plus 4 -bit 
function input signals... Easily driven by 
most ,a y micro. Use as a typewriter (with 
minor 'repeat' circuitry) or as a KSR I/O 
printer or both. Requires 115, 60Hz for type- 
writer motor. 5 VDC for TTL and 24 VDC for solenoids. "Table top" style case. Each 
"Selectric". I/O machine is complete and in operational condition! Includes schematics, 
data, case. platen and ribbon. (Type element not included). 

New Type Element '21.00.4. I/O Selectric $399.00... 
Add 520 for Packaging and Handling - Pay Shipping on Delivery 

WORD PROCESSOR CPU ASSEMBLY 

We Offer New and Used FLOPPY 
DRIVES. DISK DRIVES, PRINTERS. 

b MORE H BARGAIN PRICES!!! 
Ask for our Lateal Flyer Listing NOW! 

Linked to and used with the above machine. this unit 
completes a system which originally sold for over 
53000.00 each! Features include: standard cassette 
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 and more. Worth much 
more than our price for the parts alone. Includes 
schematics and data. Tested and functional. 

Only $199.00... 
Add 520 for Pkg. and Handling - Pay Skipping on Delivery 

Additional Cassette or 'Mag' Card Ass'bly 
Add-on package includes everything you need to 
add on the second deck. Easy to retrofit. 

Only 0199.00... 
New. Unused Cassettes or 'Meg' Cards 
For above Word Processor. 

Tape Cassette '7.99..., 10/'69.00 
'Mag' Card 02.49..., 10/019.00 

COMPUTERS, 
PERIPHERALS, 

WAREHOUSE. 
1e Ganne Sr Haverhill. Mass 01830 

MAIL ORDER: 
Box 204. Newton. N H. 03858 

TELEPHONE ORDERS: 
617/372-8637a7 

UNLIMITED! Sorry. No Collect calls 
MaaleC karge b VISA 4c ceph'r. 

CIRCLE 28 ON FREE INFORMATION CARD 

Components Express, Inc. 
ssed your computer lately' 

t 380 E. Edinger. Unit CC Santa Ana. CA 92705(714) 558.3972 

BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 

only 

$295. 

4i"."-snooze/4 l% 0 0 oy/ 

PM 
o 

ALoARM 

With built -in -converter to channel 
2, 3, or 4 of any standard TV set. 

24" Dish 
Feed -Horn Receiver 
Mounting Bracket 
Mounting Clamp 
Instructions 3 Feet Coax Cable 

with Connectors 
300 Ohm to 75 Ohm 
Adapter 

750 Ohm to 
300 Ohm Adapter 
60 Feet Coax Cable 
with Connectors 

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. 

CIRCLE 17 ON FREE INFORMATION CARD 

Dealer inquiries invited. 

www.americanradiohistory.com



FUJITECH AUDIO KITS 

LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model 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 
Non-magnetic Chassis 
"Out -board" comprehensive protection 
circuitry 
DC circuitry with limited use of NFB 
High Efficiency Fluid Convection Cooling 
THD 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 RIM 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 

ir a f 
e _ " o -4- 

$349.00 
Model A1033 Integrated Tube Amplifier 

Latest Japanese Design 
Disnortionless Output Transformer using 
special winding techniques 
Most circuitry on PCB for easy assembly 
and humfree performance 
Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 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. 

INTRODUCING OUR NEW 
STVA 14 ELEMENT 

CORNER REFLECTOR 

YAGI ANTENNA 

Features: 

LONG RANGE 

14.5 dB GAIN 

SELECTABLE 75 or 300 Ohm IMPEDANCE 

NARROW PATTERN for adjacent 
interference rejection 

ANODIZED FINISH 

STURDY CONSTRUCTION 

STVA-3 14.5 dB Selectable Corner Yagi 
Cut for Channels 60 thru 68.... $16.95 

STVA-4 14.5 dB Selectable Comer Yagi 
Cut for Channels 44 thru 52.... $16.95 

VTR ACCESSORIES 

SIMPLE SIMON VIDEO 

STABILIZER 

e. 

, Model 

VS -125 

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 $54.95 

SIMPLE SIMON VIDEO 

SWITCHING BOX 

Model VSB-300 

The 

Affordable 
Video 

Control Center! 
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. Unit includes two F -type quick connector 
ended cables. 

VSB-300 Video Switching Box wired .... $19.95 

SIMPLE SIMON EL 

MITSUMI 
VARACTOR 

UHF TUNER 
Model UES-A56F 

$34.95 
Freq Range UHF470 - 889MHz 

Antenna Input 75 ohms 

Channels 14-83 Output Charnel 3 

MT PAST 

NO NO DESCRIPTION PRICE 

1 VT1-SW Veractor UHF Tuner, Model UES-A58F ...... $34.95 
2 CB1-SW Printed Circuit Board, Pre -Drilled 19.95 

3 TP7-SW P.C.B. Potentiometers, I -20K, 1-1K, end 

5-10K ohms. 7 -pieces .................... 5.95 

4 FR35-SW Resistor Kit. % Watt, 5% Carbon Film, 32 -pieces... 4.95 
5 PT1-SW Power Transformer, PRI-117VAC, SEC-24VAC, 

250ma 9 95 

6 PP2-SW Panel Mount Potentiometers and Knobs, 1-1KBT 

and 1-5KAT w/Switch 5 95 

7 SS14-SW IC's 7-pcs, Diodes 4-pcs, Regulators 2-pcs 
Heat Sink 1 -piece 29.95 

8 CE9-SW Electrolytic Capacitor Kit, 9 -pieces 5.95 

9 CC33-SW Ceramic Disk Capacitor Kit, 50 W.V.. 33-pieces 1 95 

10 CT -SW Rankle Ceramic Trimmer Capacitor Kit, 

5-85pfd, 6 -pieces 5.95 

11 14 -SW Coil B4, 18mhs 2 -pieces, .22µhs 1 -puce (prewound 

inductors) and 1 T37-12 Ferrate Tortod 

Core with 3 ft. of x26 wire 

12 ICS -SW I.C. Sockets, Tin inlay. 8 -pin 5 -pieces 

and 14 -pin 2 -pieces 

13 SR -SW Speaker, 4x6" Oval and Prepunched 

Wood Enclosure 14.95 

14 MISC-SW Misc. Parts Kit Includes Hardware, (6/32. 8/32 
Nuts, 5 Bolts), Hookup Wire, Am. Terms. SPOT 

Ant. Switch, Fuse. Fuseholder. etc 9.95 

When Ordering All Items. (1 the 14), Total Price 139.95 

5 00 

1 95 

UHF ANTENNAS and ACCESSORIES 

/A ZIA 
VHF -UHF WIDEBAND 

ANTENNA AMPLIFIER 
MODEL ALL -1 

50 MHz - 900 MHz 

12 dB GAIN ± 0.5dB 

A Revolutionary New 
One Stage HYBRID 

IC Broadband Amplifier 
This unit is not available anywhere else in the world. One unit 
serves many purposes and is available in Kit or Assembled 
form. Ideal for outdoor or indoor 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 Wired and Tested with power supply $34.95 

Our New STVA 14.5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 

YAGI ANTENNA 

S1VA-3 YagiAntersa, 

14.5 dB, 75 ohs, Chan 80-68 

51VA-4 YagiAWesesa 

14.5 dB, 75 ohs, Chan 44-52 

STVA-1 Yam Antenna, 11.5 dB. 75 ohs, Chan 42-54 
STVA-2 YapAntema, 11.5dB, 75 ohn, Chan 20-28. 

$16.95 

$16.95 

59.95 

09.95 

FIG -59/U 75 dm Low Loss Coax Cable.. S .12 p/ft 
F-59 Coaxial Connectors, ea 39 

MT -1 Special UHF 75-300 oars Matching Transformer, ea 1 45 

ALL -1 HYBRID ICWidehand VHF -UHF -FM Antenna Amplifier flit ...24 95 

ALL -1 HYBRID ICWidehand VHf-UHF-FM Ant. Amp. Assembled 34 95 

Available by Mail Order Only - Send Check or Money Order To: 

SIMPLE SIMON ELECTRONIC KITS, Inc. Minimum Order $16.95. Add 1096 Shipping 
Calif. Orders: All Other Orders: and Handling on orders under $40.00. For 

3871 S. Valley View, Suite 12 11850 S. Hawthorne, Blvd. orders over$40.00, add 5%. Minimum Ship - 
Las Vegas, Nevada 89103 Hawthorne, Calif. 90250 ping and Handling $2.00. Catalog $1.00. 

Tel: (702) 322-5273 Tel: (213) 675-3347 - VISA and Mastercard Acceptable - 
117 
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PRICES! 

.inc RECORD CHANGER 

Ir 

FULL SIZE CHANGER 

B.S.R. MODEL C198 
CERAMIC CARTRIDGE 
PLAYS 33, 45 6 78 

RPM RECORDS.... 
CUE/PAUSE LEVER 
ADJ. TRACKING FORCE 

RECORD CHANGER DOES NOT INCLUDE BASE OR A.C. CORD. 

$ 25.00 EACH 4 for $90.00 

4PDT RELAY 
14 pm style 

120.011 a.c. lOd 
Used bol lolly tested 

$1.70 EACH 
peaty coil voltage 

LARGE QUANTITIES AVAIL ABLE 

SM..TS FOR RELAY Soc can 

fr.i 
(1;(1;1111I 

III 

MINI SIZE 
BUZZERS lto 3volts 75t ea 

WITH WIRE LEADS 

"X to 3 volt. 75sea 
WITH PIN TERMINALS 

3 to 7 volts 
WITH PIN TERMINALS 

750 each 

MITSUMI 
MODEL UES-A55F 

VARACTOR UHF TUNE 

aJ1 JI 

JOYSTICK 
PRECISION 
DEVICE... 
CONTAINS 4 

50K CENTER 
TAPPED ALPS 

POTS 

$4 75 each 

RFI/EMI FILTER 
FOR NOISE 
SUPPRESSION 
C/Dt APF540W 
RATED:5 AMPS 

250 VAC 

$3.50 each 

SPECIAL 

1000 MFD 25 VOLT 
Al 2 FOR $1.00 

FREQ RANGE FLAT LEVER 
470 - 889 MiZ MINI -TOGGLE 

ANTENA INPUT S.P.DT (ON -ON) 
300 OHIS 5 Ate 9 120 VAC 

C6K 11 $ 25.00 each $1.00 EACH 

10 for $220.00 loro 
lo 

$eso 
o tor s75.00 

p SEND FOR NEW 1982 eI 
ae! 40 PAGE CATALOG Fee 

COMPUTER 
GRADE 

CAPACITOR 
700 mfd. 150VDC $2.4 
2 1/2" DIA X 4 3/4" HIGH 
3,600 mfd. 

40VDC 11.QQ 
1 3/8" DIA. X 3" HI 

6,400 mfd. 
60VDC 12.50 

13/8` lw X 4 I/4' 
2,000 mfd. 40 VD $3.00 

2" DIA X 4 1/4"HIGH 
18,000 mfd. 75 VDC $ 4 

2 1/2" DIA X 4 1/2" HIGH 
20,000 mfd. 25VDC 

2 " DIA. X 21" HIGH $2.00 
22,000 mfd.15VDC 

$2.00 
22,000 mid.4OVDC 
2" DIA. X 6" HIGH $3.00 
5,000mfd.75VDC $4.50 

3" DIA X 4 3/8" HIGH 
45.000 mfd. 25 VDC 
2" DIA. X 4" HIGH $350 
2,000 mfd. 15 VDC 

2" DIA. X 4" HIGII $3.50 
CLAMPS TO FIT CAPACITORS 50e ea 

SUPER SMALL 
PHOTO -FLASH 
170 MFD 330 VOLT 

1 14"x 7/8" 

2for$1.50 
10 for $7.00 

750 MFD 330 V 
PHOTO FLASH 

2" HIGH X1 1/4" DIA 
$1.25 EACH 

10 FOR $11.00 

2' DU. 11/2VDC 
BUZZER SPECIAL! 

50 t each 
10 for $4.00 

100 for $35.00 
2" ALLIGATOR CLIPS 

7 clips for $1.00 
100 clips tor $12.00 . 

r clips for $50.00 

L.E. D.'s 
STANDARD JUMBO 

DIFFUSED 
RED 10 FOR 51.50 

GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED AI 
5 VOLT OPERATION 

JUMBO SIZE 
2 FOR $1.70 

BI POLAR L E D 
2 FOR >1.70 

SUB MINI LED 

.079'98" 
20mA at 1.75v 

10 FOR $1.00 
200 FOR $18.00 

OUANTI TY PRICES AVAILABLE 

ANNON XI -RA -3-1 
CONNECTO 

3 PRONG 
CHASSIS MZONT 

COr4VECTOR 
$2.00 EACH 
10 for $19.00 

BLACK LIGHT 
(ULTRAVIOLET) 

i 
F6T5BL $2.50 each 

TRANSFORMER 
1 volt 

primaries 

6 VOLTS *1150 mA $1.25 
12 V.C.T. at 500mA $2.50 
16.5 V. et 3 AMPS $6.50 
18 VOLTS at 1 AMP $4.50 
25.2 VCT at 2.8 AMP $5.50 

1p`MRF 901 
MICROWAVE 

TRANSISTOR 

$2.50 EA. , 

ALL ELECTROAICS CORP. 
905 S. Vermont Ave. 

P O. BOX 20406 
Los Angeles, Calif. 90006 

(213) 380-8000 

Mon.- Fri. Saturday 
9AM5PM 10AM3PM ®. 

TERMS 

QuanLbes Limned 
M,n Order 51000 

Add $ 2.50 
sh,pp,ng USA 
Cull Res Add 6°. 
Prompt Shipping 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

59 AMC Sales 84 
53 A.P. Products 22 
71 Abex 73 
9 Active Electronics 91 

Advance Electronics 5 32-33,34 79 
77- ,78 Advanced Analog Systems, Inc. 73 
3 Advanced Computers 100-101 
20 All Electronics 118 
45,73 Alpha Byte Stores 1,73 
15 Altex Electronics 110 
38 American Antenna Cover 4 
10 Ancrons Electronics 113 
19 Arizona Electronics 106 
41 B&K Precision Dynascan Corp. 17 - Karel Berta 92 
46 Beckman Instruments Electro - 

Products Group 13 - Bullet Electronics 102 - CIE, Cleveland Institute 
of Electronics 18-21 

55 Cambridge Learning, Inc. 35 
58 Castle Marketing 16 
12 Chaney Electronics 115 - Clear -Vue Electronics 93 
64 Command Productions 89 
48 Communications Electronics 2 - Components Express 116 
28 Computer Peripherals, Unlimited 116 
44 Computer Shopping Center 71 - Cook's Institute of Engineering 92 
16 Concord Electronics 112 
60 Jan Crystals 86 - DRI Industries, Inc. 88 - Dage Scientific 92 - Data Services Co 90 
8 Digi Key Corp 111 
74 Digi Max Instruments Corp. 73 
62,63 Drake Company 88.89 
52 EG&G Reticon 75 - Edu Clac 81 
70 Electra Bearcat 82 
31 Electronic Specialists, Inc. 98 - ,24 24 Etco Electronics 96,98 
33 Etronix 114 
43 Fluke Mfg. Co., Inc 15 - Fordham Radio 36-37,112 
2 Formula International 94-95 
27 Fuji Svea 99 
29 Gilco International, Inc 114 
65 Gladstone Electronics 85 
47 Global Specialties Corp. 69 

Global TV Electronics 90 
21 Godbout Electronics 93 - Grantham College of Engineering 83 - Grove Enterprises 92 
37 Hal-Tronix 102 
54 Hameg, Inc. 26 
49 - Heath 14,Cover 3 
34 Hitech Electronics 102 
72 Huntron Instruments 73 
36 Information Unlimited 96 
61 International Crystal Mfg. Co., Inc. 83 
11 JDR, Microdevices 108-109 
4 Jameco Electronics 104-105 
79 Javanco 99 
50 Keithley Instruments 77 
25 H.J. Knapp 98 
- Komar 99 - LT Sound 93 

McGee's Radio 93 
Microtenna Associates 90.92 
Mikos 110 
Monarchy Engineering, Inc. 117 

30 Mountain West 98 - NRI Schools 8-11 - NTS Schools 28-31 - Nabih's, Inc 86 - Netronics 83 
42 O.K. Machine & Tool Corp 38 
17 Ora Electronics 116 
56 Pac-tec Corp. 88 
80,81 Paia Electronics 16.26 
67 Panavise 81 

32 Poly Pales 114 - RCA 7 84-85 
5 Radio Shack 97 
6 Ramsey Electronics 103 

35 SCR Electronics 114 
76 SMP, Inc. 73 
- Sabadia Exports Corp. 92 

14 

69 H.W. Sams 86 
- Satellite TV, Inc. 90 
51 Shure Brothers, Inc. 72 
- Simple Simon Electronics 117 
- Sinewaze Mktg. Corp. 114 
- Sinclair Research 24-25 
68 N.A. Soar 89 
13 Solid State Sales 106 - Sound Video Research 96 - Spacecoast Research 90 - Sunshine Express 27 
22 Suntronics Co., Inc. 102 
7 Surplus Electronics 107 
66 Telematic 87 

Tennessee Electronics 90 
39- ,40 Triplett Cover 2 

23 Tri -Tek 96 
75 Ungar 73 
57 Vector Electronics Co. 16 - Video Playground 87 
26 Westland Electronics 96 - Wersi 92 

Heart disease 
and stroke 

will cause half 
of all deaths 

this year. 

dip 

toAmerican Heart 
Association 

WE'RE FIGHTING FOR YOUR LIFE 

MOVING? 

Don't miss a 

single copy of 
Radlo-Elec- 
tronlcs. Give 
US: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

- J 

name (please print) 

address 

city state zip code 

Mall to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

OAI II ESCO /`/11 A mnM 
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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 dour 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 
momammmomommit 
Your strong partner 

`Units of Veritechnology Electronics 
Corporation in the U.S. 

Specifications subject to change without notice. 

CP-203C 
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TH 1981 A PROFESSIONAL 
ENT TESTING LABORATORY 

K4o THE HIGHEST PERFORMANC 
ADAR DETECTOR IN THE WORLD! 

1 
ESCORT, WHISTLER, FOX, JR. MICROWAVE, 
SUPER SNOOPER AND FUZZBUSTER ALL 
COMPETED IN THE CONTEST. 

2 
THE BRAND NEW K40 RADAR DETECTOR 
USING A UNIQUE WAVE GUIDE COUPLED 
DIE CAST ANTENNA DETECTED X BAND 
RADAR AN AVERAGE OF 54% FURTHER 
THAN ALL OTHER DETECTORS AND 67% 
FURTHER ON THE K BAND FREQUENCY. 

OUTPERFORMS ESCORT 
THE K40 OUTPERFORMED THE 
ESCORT 17% ON K -BAND AND 
34% ON X -BAND. THE K40 AVER- 
AGED 28% MORE DISTANCE THAN 
ESCORT AND 60% FURTHER THAN 
ALL OTHERS COMBINED. 

S380oo 
IT COSTS MORE BECAUSE 

IT'S MADE BETTER! 

DOUBLE GUARANTEE 
GUARANTEE 1: We're so convinced our K40 
Radar Detector will ntercept Police Radar Better 
Than Any Commercial Radar Device, we'll allow 
you to test our K40 in your car for 7 days ... if not 
satisfied with its performance, return to your K40 
dealer who installed it for a prompt and full refund. 
GUARANTEE II: Uiconditionally guaranteed for 
12 months. Guaranteed against cracking, chipping or 
rusting. Guaranteed against mechanical failure. Guar- 

.- anteed against electrical failure. No exclusions. No 

t gimmicks. For a FULL 12 MONTHS. 
40 

CALL 800-323-5608 (ILLINOIS -800-942-8175) . \\ 1FR1 
FOR THE DEALER NEAREST YOU. ANTENNA 

HERE'S THE TEST* 
THAT PROVED IT! 
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TEST RESULTS 

1A(YUfACTURER 

11.42 

ESCORT 

GUM_ 

BEL 

RADAR 
ülTERCEPTLR 

IJRISTLER 81000 
AUTUTRO1ICS 

fOK 

COMBINED n R K -BAND 
DISTANCE FROM GUI;I 

296 MILES 

230 MILES 

2.28 MILES 

2.52 MILES 

'April 24, 1981 TKI International 

LI2MILES 

L I.3 MILES 

1.30 MILES 

1.25 MILES 
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THEIR TES 
NOT OUR! 

.. Sold exclusively by American 
RCLE 38 ON FREE INFORMIATIOÑ CA 

ELGIN, ' LINOIS 60120 
COPYRIGHT AMERICAN ANTENN 

www.americanradiohistory.com


