
.CO 
w 

VIDEOCIPHER CRACKED! 
See Page 4 

i 

$1.95 JAN. 87 
IN CANADA $2.50 r2 

TECHNO UGLY VIDEO -STEREO -COMPUTERS - SER19CE 

BUI, C IS 
STEREO -ui!4 
Stereo sound 
from any TVe 

BUILD T[HE 
RLiQ ROBOOU 
rd personal 
ho b ot y o u 
e an @u s t onniz e 

112 

IDE,SC RA M ©CI 
Gartedpsyin,c a0 
outbandi systems 

O 

HOW 0 ©I -H 

A PATEN, 
Protect pwr uniwi ltaP 

BUILD ',AN 
INTERCOM SYSTEM 
For ,iome or small office 

o 7 896 .8 3 

01 

LEVEL ' NE.OPNONE9 POWER 

e 

1 

GERNSBACK 
T PU sUCATION 

PLUS: 
* Audi Update * V i, doo Ne 

*Nev GP- rodu c1113 

*Antique Radios 
* Satellite vi 

Servic `Clini@ 

_ COMPUTERDIGEST 
} 



NOW GET SCOPE, COUNTER 
AND DMM INPUT ALL AT ONCE 

THROUGH ONE PROBE! 

.311386u3 
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Gated frequency measurement. 
B sweep triggering during the 
intensified portion of the A sweep. 
Intensified portion frequency is 
measured with the counter/timer/ 
DMM. 

The Tek 2236 combines 
100 MHz, dual timebase 
scope capability with 
counter/timer/DMM 
functions integrated into 
its vertical, horizontal 
and trigger systems. For 
the same effort it takes to 
display a waveform you 
can obtain digital readout 
of frequency, period, 
width, totalized events, 
delay time and .5 -time to 
accuracies of 0.001%. "- 

The same probe is 
used to provide input for the 
CRT display and the digital Bandwidth 
measurement system, No of Channels 

Max. Sweep Speed 5 ns/div 

M3úPB8G.5. 

Delay time measurement. Delay 
time from the start of A sweep to 
the start of the B sweep is mea- 
sured with crystal accuracy. 

resulting in easy set-up, 
greater measurement confi- 
dence and reduced circuit 
loading. Probe tip volts can 
also be measured through 
the Ch 1 input. 

Precision measurements 
at the touch of a button. 
Auto -ranging frequency, 
period, width and gated 
measurements are push- 
button -simple. And the 2236 
offers an independent float- 
ing 5000 count, auto -rang- 
ing multimeter with side 
inputs for DC voltage mea - 

Ir 

Digital 
Readout 
Features 

dr._..,ú _. 

Channel 1 dc volts measure- 
ment. The average do compo- 
nent of a waveform is measured 
directly through channel 1 with 
direct digital fluorescent readout. 

surements to 0.1%. 
A built-in, auto -ranging 

ohmmeter provides 
resistance measurements 

J -11 from 0.01 f to 2G12-as 
well as audible continuity. 
Automatic diode/junction 

. ' 

'" detection and operator 
rats ; ti prompts serve to simplify e 

TPJctrorix 2230 

set-up and enhance 
confidence in your 
measurements. 

The 2236: scope, 
counter, timer, DMM 

1 plus a 3 -year warranty 
-all for just $2,650. 

Contact your nearest dis- 
tributor or call Tek toll -free. 
Technical personnel on our 
direct -line will answer your 
questions and expedite 
delivery. Orders include 
probes, 30 -day free trial and 
service worldwide. 

Call Tek direct: 
1-800-433-2323 for 
video tape or literature, 

1-800-426-2200 for 
application assistance or 
ordering information. 

In Oregon, call collect: 
1-627-2200 

100 MHz 

2 + Trig. View 

Direct Ch 1 Voltage Meas. 0.5% DC; 2.0% 
AC RMS 

Resistance: .0151 to 200 Megil 
Continuity/Temp: Audible/C° or F° 
Totalizing Counter: -1 counts to 8,000,000 
Direct Freq. Meas: 100 MHz to 0.001% acc. 
Period, Width Meas: 10 ns with 10 ps max. 

resolution 
Timing Meas. 
Accuracy 

.001% (delay and .5 -time with readout) 

Trigger Modes P -P Auto, Norm, TV Field, TV Line, Single 
Sweep 

Weight 
Price 

7.3 kg (16.2 lb) 
$2650 

Warranty 3 -year including CRT (plus optional service 
plans to 5 years) 

Téktronbc, 
COMMIT TED TO EXCELLENCE 

Copyright C 1986, Tektronix, Inc. All rights reserved TTA-797 
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Ever since we published our first stereo 
decoder in March of 1986, we've received 
many requests for a unit that works better 
and includes dbx noise reduction. Well 
the decoder we've come up with doesn't include true dbx 
reduction, but it comes perhaps as close as possible! 
If you've been looking for a way to double your TV listening pleasure, 
then this is it. The decoder is easy to build and align, and it can work 
with any TV. We even show you how to use it without making a direct 
connection to your TV! For more details, turn to page 37. 
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NEXT MONTH 
THE FEBRUARY ISSUE IS 

ON SALE JANUARY 6 

CABLE TV DESCRAMBLING 
Our coverage of this important topic continues. 

BUILD A VERSATILE UNIVERSAL TIMER 
Turn any appliance on and off up to three pre-set times per 
day. 

BUILD THE R -E ROBOT 
Designing and building the robot base. 

TESTING SEMICONDUCTORS 
Our new back -to -school series begins. 

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 responsibility for the safe and proper functioning of reader -built protects based upon or from plans or information published in this magazine. 

Since some of the equipment and circuitry described in RADIO -ELECTRONICS may relate to or be covered by U.S. patents, 
RADIO -ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such 
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney. 
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NEW: 
Lower Price 
Scanners 

Communications Electronics; 
the world's largest distributor of radio 
scanners, introduces new lower prices 
to celebrate our 15th anniversary. 

Regency/ MX7000-GR 
List price $699.95/CE price $469.95 
10 -Band, 20 Channel Crystalless AC/DC 
Frequencyrange: 25-550 MHz. continuous coverage 
and 800 MHz. to 1.3 GHz. continuous coverage. 
The Regency MX7000 scanner lets you monitor 
Military, Space Satellites, Government, Railroad, 
Justice Department, State Department, Fish & 

Game, Immigration, Marine, Police and Fire Depart- 
ments, Broadcast Studio Transmitter Links, Aero- 
nautical AM band, Aero Navigation, Paramedics, 
Amateur Radio, plus thousands of other radio 
frequencies most scanners can't pick up. The 
Regency MX7000 is the perfect scanner to receive 
the exciting 1.2 GHz. amateur radio band. 

Regency® Z60-GR 
List price $299.95/CE price $179.95/SPECIAL 
8 -Band, 80 Channel No -crystal scanner 
Bands: 30-50,88-108,118-136, 144-174, 440-512 MHz 

The Regency Z60 covers all the public service 
bands plus aircraft and FM music for a total of 
eight bands. The Z60 also features an alarm 
clock and priority control as well as AC/DC 
operation. Order today. 

Regency® Z45-GR 
List price $259.95/CE price $159.95/SPECIAL 
7 -Band, 45 Channel No -crystal scanner 
Bands: 30-50, 118-136, 144-174, 440-512 MHz. 

The Regency Z45 is very similar to the Z60 model 
listed above however it does not have the commer- 
cial FM broadcast band. The Z45, now at a 

special price from Communications Electronics. 

Regency® RH250B-GR 
List price $659.00/CE price $329.95/SPECIAL 
10 Channel 25 Watt Transceiver Priority 
The Regency RH250B is a ten -channel VHF land 
mobile transceiver designed to cover any fre- 
quency between 150 to 162 MHz. Since this 
radio is synthesized, no expensive crystals are 
needed to store up to ten frequencies without 
battery backup. All radios come with CTCSS tone 
and scanning capabilities. A monitor and 
night/day switch is also standard. This trans- 
ceiver even has a priority function. The RH250 
makes an ideal radio for any police or fire 
department volunteer because of its low cost 
and high performance. A 60 Watt VHF 150-162 
MHz. version called the RH600B is available 
for$454.95. A UHF 15 watt version of this radio 
called the RU150 B is also available'and covers 
450-482 MHz. but the cost is $449.95. 

NEW! Bearcat° 50XL-GR 
List price $199.95/CE price $114.95/SPECIAL 
10 -Band, 10 Channel Handheld scanner 
Bands: 29.7-54, 136-174, 406-512 MHz. 

The Uniden Bearcat 50XL is an economical, 
hand-held scanner with 10 channels covering 
ten frequency bands. It features a keyboard lock 
switch to prevent accidental entry and more. 
Also order part # B P50 which is a rechargeable 
battery pack for $14.95, a plug-in wall charger, 
part * AD100 for $1 4.95, a carrying case part # 
VC001 for $14.95 and also order optional 
cigarette lighter cable part # PS001 for$14.95. 

Regency 
RH250 

NEW! Scanner Frequency Listings 
The new Fox scanner frequency directories will help 
you find all the action your scanner can listen to. These 
new listings include police, fire, ambulances & rescue 
squads, local government, private police agencies, 
hospitals, emergency medical channels, news media, 
forestry radio service, railroads, weather stations, radio 
common carriers, AT&T mobile telephone, utility com- 
panies, general mobile radio service, marine radio 
service, taxi cab companies, tow truck companies, 
trucking companies, business repeaters, business radio 
(simplex) federal government, funeral directors, vet- 
erinarians, buses, aircraft, space satellites, amateur 
radio, broadcasters and more. Fox frequency listings 
feature call letter cress reference as well as alphabetical 
listing by licensee name, police codes and signals. All 
Fox directories are $14.95 each plus $3.00 shipping. 
State of Alaska-RL319.1; State of Arizona-RL025-1; 
Baltimore, MD/Wasiington, DC-RL024-1; Buffalo, NY/ 
Erie, PA-RL009-1.; Chicago, IL-RL014-1; Cincinnati/ 
Dayton, OH-RL006.2; Cleveland, OH-RLD17.1; Colum- 
bus, OH-RL003.2; Dallas/Ft. Worth, TX-RL013.1; 
Denver/Colorado Springs, CO-RL027-1; Detroit, Ml/ 
Windsor, ON-RL008-3; Fort Wayne, IN/Lima, OH- 
RL001.1; Hawaii/Guam-RLOI 5-1; Houston, TX- 
RL023.1; Indianapolis, IN-RL022-1; Kansas City, MO/ 
KS-RL011.2; Long Island, NY-RL026.l; Los Angeles, 
CA -RUM 8.1; Louisville/Lexington, KY-RLO07.1; Mil- 
waukee, WI/Waukegan, IL-RL021-1; Minneapolis/St. 
Paul, MN-RL01O-2; Nevada/E Central CA-RL028-1; 
Oklahoma City/Lawton, OK-RL005-2; Orlando/Daytona 
Beach, FL-RL012.1; Pittsburgh, PNWheeling, WV- 
RL029-1; Rochester/Syracuse, NY-RL020.1; San 
Diego, CA-RL018-1; Tampa/St. Petersburg, FL - 
R LOO4.2; Toledo, OH-RL002.3. New editions are being 
added monthly. For an area not shown above call Fox at 
800-543-7892. In Ohio call 800-621-2513. 

NEW! Regency° HX1500-GR 
List price $369.95/CE price $239.95 
11 -Band, 55 Channel Handheld/Portable 
Search Lockout Priority Bank Select 
Sidelit liquid crystal display EAROM Memory 
Direct Channel Access Feature Scan delay 
Bands: 29-54, 118-136, 144-174, 406-420, 440-512 MHz 

The new handheld Regency HX1500 scanner is 
fully keyboard programmable for the ultimate in 
versatility. You can scan up to 55 channels at the 
same time including the AM aircraft band. The LCD 
display is even s delit for night use. Includes belt 
clip, flexible antenna and earphone. Operates on 8 
1.2 Volt rechargeable Ni -cad batteries(nol included). 
Be sure to order batteries and battery charger from 
accessory list in this ad. 

Bearcat 100XL-GR 
List price $349.95/CE price $203.95/SPECIAL 
9 -Band, 16 Channel Priority Scan Delay 
Search Limit Hold Lockout AC/DC 
Frequency range: 30-50, 118-174, 406.512 MHz. 
The world's first no -crystal handheld scanner now has 
a LCD channel display with backlight for low light use 
and aircraft band coverage at thesame low price. Size is 

x 7'h" x 2'/,:' The Bearcat 1 OOXL has wide frequency 
coverage that includes all public service bands (Low, 
High, UHF and "T' bands), the AM aircraft band, the 2 - 

meter and 70 cm. amateur bands, plus military and 
federal government frequencies. Wow...what a scanner! 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/AC adapter, six AA ni -cad 
batteries and flexible antenna. Order your scanner now. 

Bearcat° 210XW-GR 
List price $339.95/CE price 5209.95/SPECIAL 
8 -Band, 20 Channel No -crystal scanner 
Automatic Weather Search/Scan AC/DC 
Frequency range: 30-50, 136-174, 406-512 MHz. 
The new Bearcat 21 OXW isan advanced third generation 
scanner with great performance at a low CE price. 

NEW! Bearcat® 145XL-GR 
List price $179.95/CE price 5102.95/SPECIAL 
10 Band, 16 channel AC/DC Instant Weather 
Frequency range: 29-54, 136.174, 420-512 MHz 
The Bearcat 145XL makes a great first scanner. Its low 
cost and high performance lets you hear all the action with 
the touch of a key. Order your scanner from CE 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 a -e not completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 
refund (less shipping/handling charges and rebate credits). 

Regency 
MX?000 

Regency 
HX1500 

NEW! Bearcat° 800XLT-GR 
List price 5499.95/CE price $317.95 
12 -Band, 40 Channel No -crystal scanner 
Priority control Search/Scan AC/DC 
Bands: 29-54, 118-174, 406-512, 806-912 MHz 
The Uniden BOOXLT receives 40 channels in two banks. 
Scans 15 channels per second. Size 91" x 41/2" x 121/2." 

OTHEP RADIOS AND ACCESSORIES 
Panasonic RF-280O-GR Shortwave receiver 5179.95 
R D95 -G R Uniden Remote mount Radar Detector $128.95 
RD55-GR Uelden Visor mount Radar Detector $98.95 
R D9 -G R Uniden - Passport" size Radar Detector ... 5199.95 
BC-WA-GR Bearcat Weather Alert' 549.95 
DX1000-GR Bearcat shortwave receiver SALE... $349.95 
PC22-GR Uuidan remote mount CB transceiver ... $99.95 
PC55-GR Uniden mobile mount CB transceiver.... 559.95 
R1080-GR Regency 10 Channel scanner SALE.... $92.95 
MX3000-GR Regency 30 channel scanner $229.95 
XL158-GR Regency 10 channel scanner $139.95 
UC102-GR Regency VHF 2 ch. 1 Watt transceiver $124.95 
P1405 -G R Regency 5 amp regulated power supply... $69.95 
P1412-GR Regency 12 amp reg. power supply $184.95 
MA258-GR Drop -in charger for HX 1 200 8 HX1500 $84.95 
MA518-GR Wall charger for HX1500 scanner $14.95 
MA518-GR Carrying case for HX1500 scanner $14.95 
MA257-GR Cigarette lightercordfor HX12/1500 ... $19.95 
MA917-GR Ni -Cad battery pack for Hitt 200 $34.95 
S M M X7000 -G R Svc man. for M X7000 8 MX5000 $19.95 
SMMX3000-GR Service man. for Regency MX3000 $19.95 
B-4-GR 1.2 V AAA Ni -Cad batteries (set of four) $9.95 
B-8-GR 1.2 V AA NI -Cad batteries (set of eight).... $17.95 
FB-E-GR Frequency Directory for Eastern U.S.A.... 514.95 
FB- W-GR F equency Directoryfor Western U.S.A... $14.95 
ASD-GR Ai: Scan Directory $14.95 
SRF-GR Survival Radio Frequency Directory $14.95 
TSG-GR "Top Secret" Registry of U.S. Govt. Freq $14.95 
TIC-GR Techniques for Intercepting Comm. $14.95 
RRF-GR Reilroad frequency directory $14.95 
CIE-GR Covert Inteiligenct, Elect. Eavesdropping 514.95 
A60-GR Magnet mount mobile scanner antenna $35.95 
A70-GR Base station scanner antenna 535.95 
USA M M-GR Mag mount VHF/UHF ant. w/ 12' cable $39.95 
USAK-GR k./" hole mount VHF/UHF ant. w/ 17' cable $35.95 

USATLM-C R Trunk lip mount VHF/UHF antenna $35.95 
Add 53.00 shipping for all accessories ordered at the same time. 

Add $12.00 shipping per shortwave receiver. 
Add $7.00 shipping per scanner and $3.00 per antenna 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center' Michigan residents please add 4% 
sales tax or supply your tax I. D. number. Written pur- 
chase orders are accepted from approved government 
agencies and most well rated firms at a 10% surcharge 
for net 10 billing. All sales are subject to availability, 
acceptance and verification. All sales on accessories 
are final. Prices, terms and specifications are subject to 
change w thout notice. All prices are In U.S. dollars. Out 
of stock items will be placed on backorder automatically 
unless CE is Instructed differently. A $5.00 additional 
handling fee will be charged for all orders with a 
merchancise total under $50.00. Shipments are F.O.B. 
Ann Arbor, Michigan. No COD's. 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. Non -certified checks require 
bank clea-ance. Not responsible for typographical errors. 

Mail orders to: Communications Electron- 
ics" Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner for R. P.S./U.P.S. 
ground shipping and handling in the continental 
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping charges are 
three times continental U.S. rates. If you have a 

Discover, Visa or Master Card, you may call and 
place a credit card order. Order toll -free in the 
U.S. Dial 800 -USA -SCAN. In Canada, order toll - 
free by calling 800-221-3475. WUI Telex any- 
time, dial 671-0155. If you are outside the U.S. 
or in Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center' and CE logos are trade- 
marks of Communications Electronics Inc. 
t Bearcat is a registered trademark of Uniden Corporation. 
1 Regency is a registered trademark of Regency Electronics 
Inc. AD 5070286-GR 

Copyright E 1986 Communications Electronics Inc. 

For credit card orders call 
1 -800 -USA -SCAN 

COMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P.O. Bcx 1045 0 Ann Arbor, Michigan 48106-1045 U.S.A. 

Call 800 -USA -SCAN or outside U.S.A. 313.973-8888 
CIRCLE 79 ON FREE INFORMATION CARD 
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SATELLITE TV 

Videocipher has been cracked 

: 
. UM %MIN 1111 ra 

:01 

Fr.: 
UNI IKE 1985, 1986 WAS NOT A BANNER 
year for the home-TVRO industry. 
During 1985, about 500,000 TVRO 
systems were sold. Fewer than halt 
that number were sold in 1986. 
Scrambling, or the fear of scram- 
bling, caused the downturn. Doz- 
ens of equipment manufacturers, 
many more distributors, and thou- 
sands of dealers left the business,. 
and most will never return. 

Scrambling destroyed the TVRO 
industry because it was totally un- 
prepared for the negative public 
reaction to scrambling. Not even 
the industry trade association 
SPACE (Society for Private And 
Commercial Earth stations) was 
ready for the tremendous amount 
of adverse publicity that scram- 
bling attracted. 

Why did it happen? There is a 
wise, old adage in retailing: When 
the consumer is confused, he 
does (buys) nothing. The consum- 
er was confused by the threat of 
scrambling, so he didn't buy. 
Therefore, because of the massive 
publicity given to scrambling by a 
small handful of programmers, it is 
now generally believed that home 
TVRO systems are relics of a past 
era. 

There may be some truth in that 
belief because a significant pro- 
portion of those who bought a 

NNN 

dish between 1980 and 1985 did so 
primarily because the program- 
ming was free. Certainly it will nev- 
er again be possible to purchase a 
dish system and tune in virtually 
everything in the sky. 

Complicating our assessment of 
what has happened, however, are 
factors far more complicated than 
scrambling itself. First, although 
some (not many) services have 
scrambled, virtually all have been 
offered to dish owners. To avail 
oneself of that scrambled pro- 
gramming, you must purchase a 
descrambling unit for about $400, 
and you must he willing to pay a 
monthly (or annual) fee to obtain 
one or more services. 

So two new costs were added to 
owning and enjoying a satellite 
system: the descrambling hard- 
ware (see Fig. I), and the program- 
ming software. The descrambler is 
a proprietary item produced only 
by M/A-Com (which was recently 
sold to Cl) and its licensees. The 
software is 100% controlled by 
firms related to the cable televi- 
sion business. There have been 
Senate and House hearings re- 
garding the scrambling situation 
during 1986; those hearings have 
attempted to determine whether 
M/A-Com and the cable program- 
mers (like HBO) have violated any 

BOB COOPER, JR., 

SATELLITE -TV EDITOR 

anti-trust laws in their handling of 
scrambling. 

Of course, the marketplace has 
reacted violently. Captain Mid- 
night, last April, was but one 
(prominent) example of that nega- 
tive reaction. less visible have 
been numerous persons and 
groups who have been trying to 
"bust" the Videocipher II system. 
And it finally happened: 
Videocipher has been busted. 

DES and M/A-Com 
Videocipher II is protected by 

numerous U. S. laws. It uses the 
DES encryption system that, until 
April 22, 1987, may he protected 
from unauthorized busting by the 
National Security Agency. NSA is 
responsible for the security and 
integrity of the DES code, and uses 
it to transmit less -than -top-secret 
messages I,) military and embassy 
locations world-wide. In the M/A- 
Com view, anyone who tampers 
with DES or attempts to profit from 
decoding it is guilty of treason 
against the U. S. government. Ob- 
viously, charges of treason are not 
to he taken lightly. 

Nonetheless, perhaps as many 
as several dozen persons or 
groups have, independent of one 
another, cracked Videocipher /I 
and we have seen systems in oper- 
ation. Their problem now con- 
cerns what they should do with 
their knowledge. 

Anyone who attempted to sell 
"Blackcipher" boxes inside the U. 
S. would immediately be charged 
with several federal offenses, pos- 
sibly including treason. M/A-Com 
warns Videocipher II distributors 
that the act of shipping a VC2000 
satellite descrambler outside the 
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HITACHI OSCILLOSCOPES 
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20 MHz Dual Channels 
Convenient 0, 10, 90 and100% 
amplitude markings, vertical mode 
triggering, 1mV/div. sensitivity & 
±3% accuracy, TV sync separation 
circuit, X -Y mode, low drift. 

$429 
' i.` 

1 ¡100`°41tl*11. 
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20MHz Dual Channels 
Same as above with DC offset to 
measure signals having DC com- 
ponents, CH1 output and DC offset 
voltage monitor outlet available for 
external counter or DVM*, alternate 
magnify function provides x1 and 
x10, sweep waveforms to be simul- 
taneously displayed. 

$511. 
*The purchase of a Model V222 oscilloscope 
entitles you to purchase a Revere Model RDMT10 
3 1/2 digit, 10 amp. scale digital multi -meter for 

$39.95! Regular price is $49.95. Offer applies 
only to Hitachi Model V222. 

- ~WI 
Mal 

=11~a_ _ - -- - - -- 
"The ALLEN INDUSTRIAL ELECTRONICS GROUP 
highly recommends these fine Industrial Quality 

*Hitachi Oscilloscopes" 

Richard S. Vialton MSEE 
Sales Manager 
ALLEN 
INDUSTRIAL ELECTRONICS CROUP 

HITACHI 
AVE UP TO $850.00! 

V1100A VC6041 UG 
100MHz/Quad Channels, 40MHz, sampling, dual 

8 -trace, delayed sweep, CRT channels, 1mV dual trace, 6" 

readout, digital measurement. CPT, 4k words per channel. $, GPIB option. $5180. 
V1070A VC6041 UX 
100MHz/QuadChannels, 40MHz, digital storage, 1mV 

8 -trace, delayed sweep, CRT dual trace, 6" CRT, 4k words 

`readout $1610. per channel. $4380. 
V1050F V509 
100MHz/Quad Channels, 50MHz, dual channels, mini 

8 -trace, delayed sweep. portable, delayed sweep. 

$1395. 
V134 V650F 

60MHz/Triple Channels, 10MHz, dual trace, bi-stable$1199. 

delayed sweep $1057, storage $1395. 
V-422 V 209 
40MHz,DualChannels. $785. 2GMHz, dual channels, AC - 

DC, mini portable $815. 

WM. B. 
ALLEN 

THE 928 PAGE 

WM. B. ALLEN 
ELECTRONICS CATALOG 

A $15.00 VALUE 

FREE! 
WITH ANY PURCHASE 

WM. B. ALLEN SUPPLY COMPANY, INC. 
ALLEN SQUARE 

THE 300 BLOCK NORTH RAMPART STREET 
NEW ORLEANS LOUISIANA 70112-3106 

LOUISIANA TOLL FREE 800 462 9520 NEW ORLEANS (504) 525 8222 

CALL NATIONWIDE TOLL FREE 

800 535 9593 
24 HOURS A DAY! 

CIRCLE 103 ON FREE INFORMATION CARD 
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U. S. may be construed as an act of 
treason, because U. S. laws state 
that exporting a DES decoder is 
illegal and that it is "an act against 
the state." In spite of that, 
however, between 25% and 30% 
of all Videocipher II units sold by 
M/A-Com to date have been ex- 
ported, primarily to Mexico, the 
Caribbean and Central America. 

A study of the law suggests that, 
although it maybe illegal to export 
the Videocipher ll units, and that it 

is illegal to build and sell DES -de- 
coding "Blackcipher" boxes inside 
the U. S., it is not illegal to design, 
manufacture, distribute, and use 
"Blackcipher" boxes outside the 
U. S., provided they never enter 
this country and that they are sold 
and used in countries which have 
no security or patent treaties with 
the U. S. 

What's happening now is that, 
quietly, in small backwater loca- 
tions where U. S. zip codes do not 

SEND COOP $20 

3,9 

_ . ' ' "i 
and HE WILL SEND YOU $63! 

NOPE - not a new fangled 'chain letter'. '100 
TVRO pioneer Bob Cooper, Jr. has put to- i 
gether the most useful'Data-pack' possible 6009 ke 4 
to bring you up to full speed on satellite Sate 5k 
television scrambling. It will cost you $20 to O`ge 
receive all of the following valuable infor- 
mation: 

5 k 

SCRAMBLI 

1) YOU RECEIVE the 3 'current issues' of CSD Magazine; literally,'the bible' of 
the home dish industry. The most complete insider look at the new equipment, 
scrambling strategies, worldwide satellite explosive growth anyplace. You re- 
ceive 3 issues starting with the now -current issue. A great introduction to TVRO! 
This is an $18 value. 
2) YOU RECEIVE the current plus two recent back issues of SCRAMBLE -FAX, 
the hot -news 'Newsletter' that details the rapid changes taking place in scram- 
bling, who is scrambling, how; who is working to break scrambling, their progress 
to date. This is a $30 value. 
3) YOU RECEIVE the special 180 page COMMEMORATIVE EDITION OF 
Coop's Satellite Digest, the full, unabridged history of home satellite television. 
This is the handiest, one -source reference recording the home dish industry t a 
$15 value. 
YOU RECEIVE all of the facts, all of the history, and all of the current, 
hard -to -find news about TVRO and scrambling. From Coop; the indus- 
trys most authoritative information source. Send your check or money 
order to the address below, or, with your Visa or Mastercharge card 
handy, call in your order to305/771-0505 weekdays between 9 AM and 
4 PM. Join the Coop team and learn ALL the facts today! 

CSD/Coop's Satellite Digest 
P.O. Box 100858/Ft. Lauderdale, FI. 33310 

- Telephone 305-771-0505 - 

SCRAMBLE -FAX HOTLINE? Call 305.771-0575 for3 minute update NOW! 

Interested in TVRO? 

For nearly two years Bob Cooper has 
provided a no -charge kit of printed mate- 
rials that describes the challenges of and 
opportunities in selling TVRO systems to- 
day. With the present intense interest in 
scrambling systems, Coop's CSD has 
made available a new no -charge service. 

The SCRAMBLE FAX hotline is a 24 - 
hour -per -day telephone service that 
provides accurate, detailed, and hard -to - 
find facts concerning the changeover to 
scrambling in the satellite communica- 
tions industry. Information describing sat- 
ellite receivers tested for scrambling 
compatibility, sources for authorized de - 
scramblers, wholesale rates of scram- 
bling equipment and services-all are 
provided on the SCRAMBLE FAX hotline. 
There is no charge for that service, other 
than your long-distance telephone ex- 
penses. Simply dial (305) 771-0575 for a 
concise and timely three -minute capsule 
report that covers the latest in scrambling 
news. 

apply, people are using their spe- 
cialized knowledge to build and 
then sell devices that defeat 
Videocipher II scrambling tech- 
nology. The device costs between 
$800 and $1,200 (U. S.), which, on 
the surface may seem high, but 
which could actually turn out to be 
a bargain. The reason is that even a 

handful of scrambled program- 
ming sources could cost $50 per 
month in the U. S. A box that de- 
codes all Videocipher II - 
scrambled signals provides more 
than $100 in monthly program- 
ming services. At $1,000 for the 
box, in six months the box will pay 
for itself. 

Inevitably, some of those "Black - 
cipher" units will find their way 
back into the U. S. where there are 
more than 1.5 -million potential 
buyers of the offshore system. Un- 
doubtedly, there are firms and per- 
sons who will seek to import those 
devices into the U. S. on a clan- 
destine basis, or who will attempt 
to build and market similar units 
from inside the U. S. 

Doing so could be risky, 
however. Offenders could be 
fined upwards of $250,000 or sen- 
tenced to jail for 10 years-without 
considering possible charges of 
treason! So be warned that, al- 
though it may indeed be legal for 
someone in Aruba or St. Kitts to 
build, sell, and use such a de- 
coder, it is clearly illegal to do so 

continued on page 84 
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FREE. Send today 
for latest Heathkit Catalog. 

Heáthkit® 
Company 

the fourth law of robotics 
A robot shall make 
learning fun for man 
and thereoy improve 
the quality of life 
for mankind. 

A robot is a robot is 

a robot... was a robot. 
Until HERO 2000. 
HERO 2000 is much more than a 

Lcdr 

robot. It's a walking, talking 16 -bit 
. nomputer. With 64K ROM and 24K 

y - RAM expandable to more than half 
a megabyte. And a fully articulated arm with five 

axes of motion. Yours to proggam. Command..Modify 
and expand. Total system access and solderless 

experimenter boards provide almost limitless pos- 
sibilities. Its remote RF console with ASCII keyboard 

gives total control. Available with three self -study 
courses. Backed by Heath Company, world leader 

in electronic kits. 
Build your own 

HERO 2000. Or buy 
it assembled. Have 

fun learning skills 
that translate 
directly to the 
world of work. 

1 

the 
knowiedge 
buicJBí 

Mail coupon today to receive a FREE 
Heathkit Catalog featuring HERO 2000. 

Mall to: Heath Company 
Dept. c20-496 
Benton Harbor, Michigan 49022 

Name 

Address 

City State 

i 

A subsidiary of Zenith Elect,mk, Corporation. 

RO -141D 

L 

Zip 
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oday's world is the world of electronics. 
To be part of it, you need the right kind of 

training, the kind you get from Cleveland 
Institute of Electronics, the kind that can take you 
to a fast growing career in business, aerospace, 
medicine, science, government, communica- 
tions, and more. 

Specialized training. 
You learn best from a specialist, and that's CIE. 
We're the leader in teaching electronics through 
independent study, we teach only electronics and 
we've been doing it for over 50 years. You can put 
that experience to work for you just like more than 
25,000 CIE students are currently doing all 
around the world. 

Practical training. 
You learn best with practical training, so CIE's 
Auto -Programmed® lessons are designed to take 
you step-by-step, principle -by -principle. You also 
get valuable hands-on experience at every stage 
with sophisticated electronics tools CIE -designed 
for teaching. Our 4K RAM Microprocessor 
Training Laboratory, for example, trains you 
to work with a broad range of computers in a 
way that working with a single, stock computer 
simply can't. 

Personalized training. 
You learn best with flexible training, so we let you 
choose from a broad range of courses. You start 

t 

with what you know, a little or a lot, and you go 
wherever you want, as far as you want. With CIE, 
you can even earn your Associate in Applied 
Science Degree in Electronics Engineering 
Technology. Of course, you set your own pace, 
and, if you ever have questions or problems, our 
instructors are only a toll -free phone call away. 

The first step is yours. 
To find out more, mail in the coupon below. Or, if 
you prefer, call toll -free 1-800-321-2155 (in Ohio, 
1-800-523-9109). We'll send a copy of CIE's 
school catalog and a complete package of enroll- 
ment information. For your convenience, we'll 
try to have a representative contact you to answer 
your questions. 

CIE Cleveland Institute of Electronics 
1776 Faa 17th St . ('Ic'cland. Ohio 44114 

YES! I want to get started. Send me my CIE school catalog including 
details about the Associate De-ee Program. l am most interested in: 

, computer repair ; - television/high fidelity service 
- telecommunications t ' medical electronics 

' robotics/automation broadcast engineering 
other 

Print Naiis 

,Ware., Apt. 

City State zip _- 
Age Area Code Phone No. 

Check box for G. I. Bulletin on Educational Benefits R 52 

Veteran E Active Duty MAIL TODAY! 

CIRCLE 60 ON FREE INFORMATION CARD 
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EDITORIAL 

Home Appliances 

Alas, my dishwasher has spun through its last 
cycle. Rather than washing dishes, or listen to 
my wife complain about doing them, I grabbed 
her and our young son and oft to the local 
appliance dealer. A quick trip up and down the 
aisles revealed that electronics has finally been 
applied to dishwashers. 

A few milliseconds of thinking it over and I 

decided that the electronic model was the way to 
go. Why? Simple! As we in the electronics 
industry know, touch -sensitive switches and logic 
circuits are far more reliable than the mechanical 
push switches and electro -mechanical timers 
used in the past. That is the same decision I 

arrived at when we purchased our electric range 
last year. 

The installation day finally arrived. I went home 
from work to discover that the dishwaser was 
indeed installed and my wife hadn't arrived 
home yet. This gave me a few minutes to ponder 
few things. 

First, I wondered why the appliance industry 
took 10 years to become up to date. Maybe large 
industries move slowly, after all look at the 
automotive industry. No, that couldn't he true, 
the electronics industry is large and we have no 
trouble advancing the state-of-the-art. That line 
of thinking made me feel proud to he a part of 
the electronics industry and thankfully lucky that 
I can contribute. 

Next, I pondered all those digital signals running 
through the appliances I now have in my 
kitchen. Why couldn't my appliances talk to each 
other? Why would I want that? Maybe so that I 

don't have to reset all those darn clocks after a 

power outage. I have a clock in my AT&T Genisis 
telephone, one in my coffee maker so there's a 
fresh brewed cup of coffee when I wake up, one 
in my microwave oven, another in the electric 
range, and of course there's a wall mounted 
clock so that I know what time it is! Another 
reason is that it is the first step towards the 
computerized home. 

The method for appliances to communicate with 
each other is refered to as a home -bus. The 
appliance industry and electronics industry has 
talked for awhile about establishing a standard 
for the home -bus. A lot of lip -Clapping is going 
on, but apparently, we are getting nowhere fast. 
The last lesson learned was in the TV industry. 
They unsuccestully tried to stadardize the hand- 
held infra -red remote control. Now we have very 
expensive remote controls that learn the infra- 
red codes from other manufacturer's. Who pays 
in the end? The consumer. 

Come on guys. Get off your duffs and set a 

home -bus standard. 

-" 

Art Kleiman 
Editorial Director 
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SUPER VALUES from JOSEPH ELECTRONIC 

Hitachi SCOPES 
Full 3 -year warranty 
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V1050F 100 MHz QUAD CHANNEL/8-TRACE DELAYED 

SWEEP SCOPE. The features you wont and need 500uV 

Sens 2 Accuracy 6 CRT has internal graticule 

20KV acceleration One -touch sync of TV -V, TV -H Plus 

autofocus. variable hold -off. trace rotation adjust, X -Y 

operation. 10X magnification W/probes, dust cover 

Reg. $1,595 Sale Price$1,198 
V650F 60 MHz TRIPLE -TRACE DELAYED SWEEP SCOPE. 

As above, except has 10KV acceleration 1 MV sensi- 

tivity, 30 accuracy, triple trace Wiprobes 

Reg. $1,195 Sale Price$898 

FLUKE 

v 
e 

DMM'S 

177-71 
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MODEL 37 -NEW 31/2 DIGIT 
BENCH DMM. 0 1un DC accu- 
racy Analog/Digital Auto - 
ranging Volt. Ohms, Amps, 
Diode esting 30kHZ AC 
Bandwidth Fused 10A 
Range Storage compart- 
ment -2 year warranty 

Reg. $229 Sale $198 

MODEL 8060A-41/ DIGIT, 
TRUE RMS DMM 
True RMS AC volt and amp 
measurement 0 041 basic 
DC accuracy Fast audible/ 
visual continuity tests Rela- 
tive reference (offset) Low - 
power ohms on all resist- 
ance ranges Constant - 

current diode test mode 
Resistance measurements 
to 300 Mt) Frequency and 
dB measurements 
Reg. $349 Sale $308 

TEST INSTRUMENTS 
. 

s e -- LtU 
- _ 

Ilk 

Model 203 2 MHz Function Generator 
0.2 Hz to 2 MHz Function Generator 
Sine, Square, Triangle Waveforms 
External Sweep 1000 1 TTL and 50 

Ohm Outputs Variable DC Offset 
Wt 26 lbs. 10.2x6x2" 

Reg $289 Sale $258 

CALL TOLL -FREE 

1-800-323-5925 
FREE SHIPPING to'U.P.S. 

Shippáble Destinations 

i-iOI. 
' 

411,fti,+ -_ 
%i 
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V422 40 MHz DUAL -CHANNEL SCOPE Low profile port- 

able DC offset 1 MV sensitivity. 39 + accuracy 6" CRT 

with internal graticule Alternare magnification for 

simultaneous display of x1, x10 swept waveforms) Plus 

vertical mode triggering auto-;ocus, TV sync separa- 

tion circuit; built-in signal delay, X -Y Mode Only 12 x 5 x 

14 , ". 14 3 lbs. W/probes. 

Reg. $925 Sale Price$678 
V222 20 MHz DUAL -CHANNEL SCOPE. Similar to 

above, except has 20 MHz bandwidth W/probes 

Reg. $715 Sale Price$538 

C.7.1.1%040,1 ., r F I 

MODEL 8050A-411 DIGIT, 
BENCH DMM 
0 03 i basic DC accuracy 

True rms AC voltage and 
current measurement, AC 
to 50 KHz Conductance 
function checks high resist- 
ance to 100,000 MC high 
power or low -power ohms 

Five voltage ranges. 200 
mV to 1000V Extensive 
overload protection Diode 
and dB measurement 
Reg. $389 Sale $338 

.,,,, 
oo ..L ,f / ¿l. 

Ultra -Portable MInI-Scope 
Model 1010 
I. 10 MHz Full -Featured Oscilloscope 

AC or Battery operated with internal 

battery charger 10 mV Sensitivity. 
21 Time Base Ranges Internal or 
External Trigger Bright, clear Blue/ 
White CPT Wt 2 lb, 102x6x2" 
Reg. $385 Sale $338 

I 
I 1 I 

LIMITED TIME OFFER WHILE QUANTITIES LAST, PHONE TODAY TOLL -FREE! 

1 800-323-5925 (In Illinois 1-312-297-4200) 

VISA-MASTERCARD--DISCOVER 

CARDS WELCOMED, OPEN ACCOUNT 

ORDERS TO RATED COMPANIES. 

ILLINOIS RESIDENTS ADD 7% TAX. 

I I I 

FREE 116 page Joseph Electronics 
discount instrument catalog with 

your order or on request! 

HAND-HELD 31/2 DIGIT DMMS 

- .11, 
4"; 44! 

MODEL 75 
Anti 3 0,311 t 015 

F +,-Its erns 
a, de test 

,]Lie 
ae 

COS 1 3 -uracy 
+t. , t' 

1._'5 le 3 . 'a, 
N 7rr t '! 
Reg. $99 

MODEL 73 
An 3 j 3,3,101 3,5 
pa. .- ts -ems 
t4 3i:7e'es' 
Au' ,range ^ 7 

1705C V..: accurary 
7n01 hour bal 

terv ,fe 3 ,ear 
N a^on' y 

Reg. $79 
Sale $68 

MODEL 77 
:.n9100, 191' 31 7b 
play VOIiS O11m5 
10A mA diode iesr 

Audibie - ,nr nu 
it, roucn rota 
F unalion %-ube 
ranggenan 3e mold 

03' bas, G 
lc^urlry 2, 'G 

hour bOitary ite 
3 year warranty 
Au ,purbOSP 

'er 

Reg. $139 

Sale $88 Sale $118 

Model 515 600 MHz Frequency Counter 
8 Dig, " LED Display Wide 

Frequency Range 5 Hz to 600 MHz 

10 m!' RMS Sensitivity throughout 
range 2 ppm Time Base Accuracy 

AC of DC Powered (AC Adaptor 
Included) Wt. 18 lbs 10 2 x 6 x 2" 

Reg. $340 Sale $308 
Model 512, 200 MHz Handheld Counter 

Reg. $145 Sale $128 

Ill 
lE! 

8 30 N. 
N les, IL 

i 

199 MD; 
Milwa/kee we., 
6064 
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WHAT'S NEWS 

Perpendicular disk allows very -high density recording 

01121Xe1 ~vier Retention- Dísk_ 

MAXELI'S NEW roll MEGABYTE PERPENDICUTAR RECORDING DISK. 

Perpendicular disk allows very - 
high density recording 

Maxell has developed a new I00 - 
megabyte perpendicular record- 
ing -disk with a substantially im- 
proved high -density recording 
capability. It works on the princi- 
ple that more people can occupy a 

given space standing shoulder to 
shoulder than lying down side by 
side. 

"The new disk provides signifi- 
cantly more magnetic surface than 
standard recording media by 
standing its magnetic particles 
perpendicular to the plane of the 
substrate rather than laying them 
flat on the plane's surface," ex- 
plains Mark Welland, national 
sales and marketing manager of 
Maxell's Computer Products Divi- 
sion. The company is located at 60 
Oxford Dr., Moonachie, NI 07074. 

"To complete the analogy," says 
Welland, "picture the magnetic 
particles like a thickly -clustered 
crowd ot people, standing in a 

field." 
One result of that technological 

breakthrough is a decided im- 
provement in recording density 
capability to 100 kilobytes -per - 
inch. 

"And unlike a standard fixed 
disk, the perpendicular recording 
disk has the added advantages of 
being removable and transporta- 
ble," Welland adds. 

A main teat ure of the new Max - 
ell disk is improved perpendicular 
Co-Cr magnetisation. That is 
achieved by sandwiching ger- 
manium thin-film between flexible 
substrates. hi conjunction with 
the disks, and with Hitachi, I td., 
Maxell jointly has developed a re- 
cording head of amorphous metal - 
ferrite complex that provides bet- 
ter head -surface contact than stan- 
dard heads. 

Some other important specifica- 
tions of the newly introduced 
Maxell Co-Cr thin-film media for 
perpendicular recording include a 

magnetic layer thickness of 0.2 µ 
(microns), an increased recording 
density of 100 kilobytes -per -inch, 
and a magnetic torce of 800 
oersteds. 

"Emmys" are awarded for stereo 
television 

An Emmy award for "Outstand- 
ing Achievement in the Science ot 
Television Engineering" was pre- 
sented to dbx, Inc. for its role in 
the development of television 
stereo. The award by the National 
Academy of Television Arts and 
Sciences was made last September 
10, in New York City. 

Other Emmy awards were given 
to NBC, the EIA, and Zenith for 
their contributions to, and the im- 
plementation ot, stereo TV. 

Antique wireless group holds 
three-day conference 

More than 800 radio enthusi- 
asts, amateurs, and radio histo- 
rians gathered in Canandaigua, NY 
this past September 25 through 27 
for the three-day Antique Wireless 
Association conference. The rec- 
ord number of attendees partici- 
pated in amateur sessions, presen- 
tations of papers, and equipment 
and tube auctions, and viewed the 
many exhibits. 

the theme of the old -equip- 
ment contest was "1986 is Tesla 
Year," and the "Best ot Show" 
award was presented to amateur 
Alan Douglas for a 40 -piece exhibit 
of Tesla literature. The items in the 
exhibit ranged from the 1893 Mar- 
tin book on the lite, writing, and 
speeches ot Ni kola Tesla, to lesla's 
articles, "My lite and Works," 
which appeared in Hugo 
Gernsback's Electrical Experi- 
menter. Other exhibits of note in- 
cluded a completely restored Pilot 
Super -Wasp and a complete col- 
lection of ancient railroad tele- 
graph equipment, including some 
rare early machines. 

Some record prices were real- 
ized in the tube auction. A de I or- 
est "singer" transmitting tube, 
with its accompanying rectifier, 
sold for $510. A de t orest spherical 
Audion brought $350. R -E 
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Sometimes it's hard t 
go back fór a scope! 
60 -MHz full -function 
field -service Attache Case 
Oscilloscope is so light and 
small it will be taken 
everywhere, every time. 
LBO -325 packs all the power and 
performance of a cumbersome, 
backbreaking, 60 -MHz workbench 
oscilloscope into an easy -to -carry, ultra - 
compact, featherweight unit. Although its 
31/2 -inch CRT is as big and clear as 
screens on large field -service scopes- 
LBO-325 weighs only 9 lbs. So it won't 
weigh field -technicians down, no matter 
how far afield they go! LBO -325 is so 
small it fits inside a 3 -inch deep attache 
case with room to spare for a multimeter, 
service manuals and some tools.The ideal 
full -function scope for a cramped 
work area or crowded bench. 

Reduces the cost of 
service calls. 
Time is money. A scope 
left in the vehicle takes 
time to retrieve. One kept 
in the shop causes repeat 
service calls. The 180-325 

4.0 

I 

Attache Case Oscilloscope is sD 
easy to carry and use, techs wil 
take it everywhere, every time. 
And the time saved translates into 
extra profits for years to come. 

Outperforms all other 
portables: 

60 MHz Dual channel ALT TIME 
BASE simultaneously displays main 
waveform and any expanded portion 

ALT TRIG for stable display of. 
2 asynchronous signals Bright, 
sharp 12 -kV trace Large 3'/cinch 
PDA CRT Illuminated graticu e 

Comprehensive triggering TV -V and 
TV -H sync separators Variable trigger 
hold -off Delay line shows sharp leading 

edges CH -1 output drives 
low -sensitivity instruments 

A Measures only 3 x 9 x 113/e 

inches Weighs 9 lbs. 

Two-year warranty. 
Built tough to provide long 

use, LBO -325 is backed by 
Leader's 30 -year reputation 

l;l 
for reliability and by 

factory service depots 
'Gtr on both coasts. 

.,4411° 
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, 
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LBO -325 CRT is shown actual size. 

Call toll -free 

(800) 645-5104 
in NY State 

(516) 231.6900 
Request an evaluation sample, our 
latest Test Instrument Catalog with over 
100 outstanding products, the name and 
address of your nearest "Select" Leader 
Distributor, or additional information. 

Forprofessionals 
who 

know 
the 
difference. 

380 Oser Avenue 
Hauppauge, New York 11788 

Regional Offices: Chicago, Dallas 
Los Angeles, Boston, Atlanta 
In Canada call Omnitronix Ltd. 

(514) 337-9500 
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VIDEO 
NEWS 

LCD projection TV. Television -set 
manufacturers are now evaluating a completely 
new kind of projection TV-one that uses three 
transparent liquid -crystal displays as "light 
valves." The system was developed by Seiko 
Epson Co and uses a projector that weighs about 
nine pounds and is the size of a cigar box. Seiko 
Epson says that the unit can project an image 
that varies in diagonal measurement from 10 to 
80 inches. The first prototypes have short- 
comings, particularly in brightness and resolu- 
tion, but the company thinks that those can be 
overcome and that a satisfactory model can be 
developed in about two years. It is expected that 
such a unit will sell in the $1,000 range. 

The projector's light source is a specially 
designed 300 -watt halogen bulb. Current 
prototypes feature resólutions of about 220 by 
320, or 70,400 pixels and have a brightness of 70 
foot -lamberts on a 40 -inch screen. The three 
LCD's, one for each primary color, are of the 
active -matrix thin-film type. A dichroic mirror 
and dichroic prism position the images for 
projection through a single lens, eliminating the 
need for convergence. Although TV 
manufacturers who have seen the Seiko Epson 
projector agree that it currently has many 
shortcomings, none is willing to rule it out as a 
potential consumer product, particularly in view 
of its extreme portability and potential low price. 

More tiny camcorders. The war of the 
mini -camcorders, 8mm vs. VHS -C, continues 
unabated. JVC, which has been attacking Sony's 
Handycam because it won't play back, has 
introduced its own version, which looks 
remarkably like the Handycam and won't play 
back either. The JVC unit weighs just over two 
pounds and will be marketed in the United States 
in the Spring. Meanwhile, Sony, which is 
marketing two relatively large size record -and - 
play 8mm camcorders, which it calls its Pro 8 
line, now is adding the Auto Handycam, a three - 
pound record -and -playback model with infrared 
autofocus, auto white -balance, electronic 
viewfinder, and zoom lens. In Japan, Sony 
announced it would manufacture twice as many 

DAVID LACHENBRUCH, 
CONTRIBUTING EDITOR 

Auto Handycams as record -only Handycams. 
Both the Auto Handycam and JVC's new 
playback -only VHS -C machine should be available 
under other brand names as well. 

"Addressing" a VCR. A new uniform feature 
approved by the VHS group and soon to appear in 
high -end recorders is the digital "address code." 
That is an indexing system for quick location of 
videotaped segments. There's nothing new about 
that, but what is new is that the user can make 
up any four -digit number-it can be year and 
month, month and day, elapsed time, the reading 
on the tape counter, cueing numbers for editing 
sequence, etc.-and insert it in the tape while 
recording or playing back. When the number is 
recalled by entering it on the remote -control unit, 
the proper location is found on the tape. As an 
aid, the number appears on the screen. 

Now it's a 41 -inch tube. Suddenly some 
picture -tube screens sizes are larger than some 
projection -TV screens. While 35- and 37 -inch 
rear -projection systems have become 
increasingly popular, sets with direct -view 35 - 
inch color tubes have now become available from 
Mitsubishi and Sharp, and are expected under 
other brand names. Mitsubishi has also displayed 
a 40 -inch tube. Not to be outdone, Matsushita has 
announced a 41 -inch size. If you're thinking of 
sending away for one to put in your homemade - 
TV set, the initial samples are available at $3,225 
each. That doesn't include shipping the tube, 
which weighs about 187 pounds. 

Audio on video. Want to know a good use 
for TV channels when no TV signal is being 
broadcast? How about digital audio? That's just 
what Boston's FM public -radio station, WGBH, is 
doing in the daytime before its UHF -television 
affiliate, WGBX-TV, goes on the air. Under an FCC 
experimental license, WGBH's digitally recorded 
concerts and CD programs are being encoded into 
a special PCM format for broadcasting over the 
TV channel. The signal may be received and 
recorded on home VCR's that are equipped with 
Sony PCM digital -audio processors. R -E 
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Save up to $1,369 on scanners 
with these valuable coupons. 
See our advertisement in Radio Elec- 
tronics magazine to find the scanner 
of your choice. Then send in the 
money saving coupon with your order 
and payment. Order today. 

COUPON COUPON COUPON 

SAVE $359.05 
Regency® RH250B-GF 
Programmable 25 Watt Transceiver 
List Price $659.00 
Now only $299.95 plus $7.00 shipping. 

This coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc . 

P O Box 1045 - Dept SCAN, Ann 
Arbor. Michigan 48106-1045 U S A Coupon expires February 28, 1987 Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per transceiver 

COUPON COUPON COUPON 

SAVE $165.00 
Bearcat° 100XL-G F 
9 -Band, 16 Channel, No crystal scanner 
List Price $349.95 
Now only $184.95 plus 57.00 shipping. 

Tins coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
d redly to Communications Electronics Inc.. P O Box 1045 - Dept. SCAN, Ann 
Arbor, Michigan48106-1045 U S A Coupon expires February 28.1987 Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc Limit one coupon per scanner 

COUPON COUPON' COUPON 

SAVE $140.00 
Regency® HX1500-GF 
11 -Band, 55 Channel, No crystal scanner 
List Price $369.95 
Now only $229.95 plus $7.00 shipping. 

This coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this otter Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc P O Box 1045 - Dept SCAN. Ann 
Arbor Michigan 48106-1045 U.S A Coupon expires February 28, 1987 Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc Limit one coupon per scanner 

COUPON -COUPON- COUPON 

SAVE $102.00 
Uniden° RD55-GF 
Ultra Sensitive Visor Mount Radar Detector 
List Price $199.95 
Now only $97.95 plus $7.00 shipping. 
This coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc . P O Box 1045 - Dept SCAN. Ann 
Arbor, Michigan 48106.1045 U S A Coupon expires February 28.1987 Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc Limit one coupon per radar detector 
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COMMUNICATIONS 
I ELECTRONICS INC. 

Consumer Products Division 
P.O. Box 1045 O Ann Arbor. Mlchlgan48106.1045 U.S A 

Ca11800-USA-SCAN or outside U.S.A. 313-973-8888 

COUPON COUPON COUPON 

SAVE $222.00 
Bearcat® 800XLT-GF 
12 -Band, 40 Channel, No crystal scanner 
List Price $499.95 
Now only $277.95 plus 57.00 shipping. 

This coupon must be included wiih your piepaed order Credit cards and quantity 
discounts are excluded from this offer Of er valid only on prepaid orders mailed 
directly to Communications Electronics lnC P O Box 1045 - Dept SCAN, Ann 
Arbor Michigan 48106-1045 U S A Coupon expires February 28.1987 Coupon 
may not be used in conjunction with any other Offer from Communications 
Electronics In.- Limit one Coupon per scanner 

COUPON COUPON COUPON. 

SAVE $165.00 
Bearcat° 210XW-GF 
8 -Band, 20 Channel, No crystal scanner 
List Price $339.95 
Now only $174.95 plus 57.00 shipping. 
This Coupon must be included with your prepaid order Credit cards andquantity 
diScounts are excluded from this offer Outer valid only on prepaid orders mailed 
directly to Communications Ele-tronics nc P O Box 1045 - Dept SCAN, Ann 
Arbor. Michig an 48106-1045 U S A Coupon expires February 28.1987 Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Irc Limit one coupon per scanner 

COUPON COUPON COUPON 

SAVE $125.00 
Regency® Z60-GF 
8 -Band, 60 Channel, No crystal scanner 
List Price $299.95 
Now only $174.95 plus S7.00 shipping. 
This coupon must be included with your prepaid Order Credit cards and quantity 
discounts art excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc . P O Box 1045 - Dept SCAN. Ann 
Arbor, Michigan 48106-1045 U. S A Coupon expires February 28.1987 Coupon 
may not be used in Conjunction with any Other offer from Communications 
Electronics Inc Limit one coupon per scanner 

COUPON COUPON COUPON 

SAVE $91.00 
Bearcat® 50XL-G F 
10 -Band, 10 Channel, No crystal scanner 
List Price $199.95 
Now only $108.95 plus 57.00 shipping. 
This coupon must be included with you, prepaid order Credit cards and quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc . P O Box 1045 - Dept SCAN Ann 
Arbor, Michigan 48106-1045 U S.A. Coupon expires February 28.1987 Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc Limit one coupon per scanner 
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LETTERS 

INFORMATION NEEDED 
I am a graduate of the University 

of Akron, with an Associate De- 
gree in Electronics Technology. I 

also have military and industrial 
experience in electronics. Yet, I 

am still having difficulty tinding 
employment in my career field. 

I have tried newspapers, my lo- 
cal unemployment office, my col- 
lege placement office, and even 
the public library, all with no re- 
sults when it comes to information 
about who's hiring. Could any of 
your readers give me any intorma- 
tion on how to find out who is 
hiring, where, in the electronics 
industry? Any such help would be 
greatly appreciated. 
MICHAEL D. HARDY 
131 Tremont, S.E., Room 325, 
Massillon, OH 

TEST 

LEADS 

OUTPUT 

I Cl -a 

1/4 

12 
4093 

1 

RESE52T 

FIG. 1 

IC1-b 
1/4 

4093 

0000PS! 
In Fig. 3 of the Latching Con- 

tinuity Lester (November 1986), 
switch Sl is wired incorrectly. The 
correct wiring is shown in the cir- 
cuit fragment in Fig. 1 here. Al- 
though not shown in Fig. 1, we 
should also note that the lead of 
BLI shown to ground should go to 
+V. We apologize for any prob- 

lems those errors may have 
caused.-Editor 

TV DESCRAMBLING BOOK 

In the November installment of 
our series, "TV Signal Descram- 
bling," you were kind enough to 
note that we are preparing a book 
dealing with the same subject. The 
correct title is Video Scrambling 
and Descrambling ior Satellite and 
Cable TV, catalog number 22499, 

Video Scrambling 
and Descrambling 

for Satellite and Cable TV 

wdi.om u«w. 

9 \s 

FIG. 2 

published by Howard W. Sams & 
Co., 4300 West 62nd Street, Indi- 
anapolis, IN 46286. It is shown in 
Fig. 2. 
RUDOLF GRAF and 
WILLIAM SHEETS 

We apologize to Rudy, Hill, and 
Howard W. Sams R Co. for print- 
ing the incorrect information. 

TV -SIGNAL DESCRAMBLING 
Atter reading the current articles 

on TV Signal Descrambling, the 
elaborate and esoteric methods 
used to keep a few hackers and 
those in the hinterlands from 
seeing the broadcasters' emana- 
tions, my question is: Why? 

A review of this week's offerings 
from the birds on my local cable, 
from "Fraggle Rock" to 40 -year -old 

i% . 
.7; i 1 ",') 

LETTERS 
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FARM/NGLl.4LE, N Y //735 

movies played for the 17th time 
this year, leads me to the con- 
clusion that the general public 
mentality is even lower than the 
network executives think it is. 

My major concern is this: With 
the cable companies and bird op- 
erators finding out that there is lit- 
tle market for their garbage, and 
with the encoding so simple and 
foolproof, the next thing is that 
pay -TV will move to the local HF- 
VHF stations and we will have to 
rent a decoder to see "Miami Vice" 
and David Brinkley. And will the 
political candidates issue tree halt - 
hour harangues, good only in the 
period that they have paid for, or 
would we have to pay for that, too? 

And it's called Premium Pro- 
gram mi n,g-yecch ! 
M. F. OBERG 
Rocklin, CA 

HURRAH FOR CAPTAIN 
MIDNIGHT 

I read your article, "The Raid on 
HBO," in the October 1986 Radio - 
Electronics with much interest. 

In my opinion, someone should 
have given "Captain Midnight" a 

medal for being so brave. The only 
reason I myself didn't do some- 
thing like what he did is that I don't 
know enough about satellites. I 

feel that the people who scramble 
programs are stealing not only 
from those who receive the pro- 
gram but from those who pay for 
the ads on the program. 

You see, I am a rebel. Back be- 
fore many of you were born, I was 
in radio. That was back in the 
1930's; as a teenager, I thought it 
was wrong for the government to 
tell me that I couldn't have a 

broadcasting station. the govern- 
ment doesn't own the airwaves- 
they belong to God. So a friend 
and I built a transmitter and we put 
it on the air. We operated that sta- 
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lion for over a year and made 
money from commercials. Rut the 
government eventually caught up 
with us, with the help of someone 
who was jealous because he didn't 
have the guts to do the same thing 
himself. I just hope that more 
"Captain Midnights" appear. 

I really enjoy your magazine, 
and hope that you continue to 
publish articles like "The Raid on 
HBO." I also enjoy articles on 
building satellite -TV de - 

scramblers. 
I have been a reader of your 

magazine for many years; in tact, I 

have many copies dating hack to 
the 1930's and 1940's. 
R. M. Bl_OMQUIST 
Westlake, IA 

GRAVITY WAVES 
The article on gravity waves, by 

Gregory Hodowanec, in the April 
1968 Radio -Electronics was 
thought -provoking. The theory 
behind his gravity -wave detector 
captivates the imagination and 
theoretically must have a certain 
degree of validity. 

I will not hazard a guess as to 

how much validity the theory has, 
but I suspect that the circuit that 
Mr. Hodowanec has shown pro- 
duces its own input, excluding a 

small input from 1/t: The nulling 
offset voltage pins are not in- 
cluded in his circuit, and onset 
voltage increases in a 741 op -amp 
when the level of the teedback 
voltage increases. 

When the input terminal is 

grounded, the output should also, 
ideally, be at zero-although, be- 
cause of imbalances within the IC, 
that doesn't always happen. Prac- 
tical op -amps are not ideal. Due to 
the difference of minority current 
carriers, and slight difterences in 
the manufacturing process, the 
impurities added to the transistors 
are not exactly the same from one 
transistor to the other. The larger 
the feedback resistance, the larger 
the offset voltage. 

Try this: Install a different op - 
amp as an input for the capacitor 
and note the difference. I suspect 
that you will find that the output of 
the second will produce a mea- 
surable difference. Even by nulling 
the op -amp and maintaining a sta- 

ble temperature, an internal tem- 
perature and component (gain) 
difference will produce a slowly 
ringing output with no applied in- 
put signal. 

A capacitor has inductance at 
higher frequencies (another con- 
tributing input) along with the 
wires to the capacitor. A radiation 
(UHF antenna?) input can be out of 
phase with the offset voltage any- 
where from a little over zero to 
180°. 

TOM SMITH 
Chatimai,'n, IL 

MORE ON GRAVITY WAVES 

Your article on gravity waves (Ra- 
dio -Electronics, April 1986) seems 
to have attracted the usual crop of 
bizarre characters. (When I was in- 
terviewing people for an elec- 
tronics position, I noted quite a 

few of those scatterbrained 
pseudo -scientists among the ap- 
plicants.) The gravity -wave detec- 
tion ability of the electrolytic 
capac tor seems plausible, as the 
wave could travel through and 
squeeze the plates together, creat- 
ing a signal-but the problem here 
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NDw you can own a professional quality 20MHz, 
dual -trace scope for under $450. Best of all, it's a full 
featured instrument, from B&K-PRECISION-famous 
fc r quality, dependable products. 
CDmpare these outstanding features, then compare price! 

Dual or single trace operation 2mV/div sensitivity 
20MHz response at a true -3dB AUTO/NORM triggered 

sweep operation with Fes, TVH, TVV and Line coupling 
Calibrated 18 step timabase with x10 magnifier X -Y oper- 

ation Bright, sharp rectangular CRT with P31 phosphor 
Front -panel trace rotáion control Tilt stand and soft 

handle Selectable +/- slope Built-in calibration source 
Compact low -profile 3esign. 

For immediate celivery contact your local B&K-PRECISION 
d stributor or call B&K-PRECISION today. 

FDPRECISION DYNASCAN 
CORPORATION 

6460 West Cortlonc Street Chicago, Illinois 60635 312/889-9087 
Inhrnallonalsoles.6460W.Conland SI .C,,cago,Ilnnon60635 CanadlonSales AIIasEleclron,cs.Ontor,o 

So Iht ono Central America.' Sales. Emo', E.00ners. Plainview, NY 11803 
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is that an MC145I (Motorola-the 
other makes don't work for some 
reason) happens to he a highly 
sensitive RE detector; so it is im- 
possible to say vhaf that circuit 
measures, without the following 
test. 

Place both detector and signal 
source in well-grounded, copper 
and iron Faraday cages, detector 
on cushioned rotating plate, trans- 
mitter on cushioned and 
grounded surface, consisting of a 
heavy metal object, grounded, 

being moved at a certain rate of 
vibration by some means that does 
not produce EMI. (Perhaps an en- 
capsulated battery -powered 
motor could be used?) 

Such a setup could conceivably 
determine it the detector has any- 
thing to do with gravity waves (or 
whether it could detect the fact 
that there are some sorts of cur- 
rents being produced in the flex- 
ing wires or vibrating mechanism 
that are getting through all your 
shielding. Or magnetic effects cue 

CABLE TV * SPECIALS 

CONVERTERS 

JERROLD: DRZ-301C105-66 Channel Wireless '199." 
JRX-3 DIC-36 Channel Corded Remote '149." 
JSX-3 DIC-36 Channel Set Top '129." 
SB-3-'The Real Thing' '119." 

MAGNAVOX: 6400-60 Channel Wireless w/Parental 
Lockout for Jerrold systems '199." 

ZENITH: Z -TAC Cable Add -On 225.00 

VIEW STAR: EVSC-2000-60 Channel Wireless- 
with Parental Lockout ' 99.'6 

EVSC-2000A-B-Same as above with 
A -B Switch '109." 

View Star 1000-60 Channel Wireless 
with Volume '119." 

MISCELLANEOUS 

OAK: N-12 Mini -Code ' 89.e5 

N-12 Mini -Code Vari-Sync '109." 
N-12 Mini -Code Vari-Sync Plus Auto On -Off '165.00 

JERROLD: 400 & 450 Handheld Transmitters 

HAMLIN: MLD-1200 

' 29." 

' 99.'6 

NEW ITEMS: Standard Components -66 Channel Wireless - 
with Parental Lockout ' 99.6' 

Scientific Atlanta Call for Price 

Power Zapper Stun Gun, 46, 000V ' 59." 
K-40 Radar Detector-Dash Model '199." 
K-40 Radar Detector-Remote '229." 
ALL UNITS GUARANTEED. QUANTITY PRICES AVAILABLE. 

UNITED ELECTRONIC SUPPLY 
P.O. BOX 1206 ELGIN, ILLINOIS 60121 312-697-0600 

to Earth's field on the moving met- 
al object!) 

On another subject: Someone 
asked for an IC to produce com- 
posite sync. Fairchild MOS type 
3262 does it. 
PIERRE MIHOK 
Ontario, Canada 
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FIG. 3 

STILL AVAILABLE 
The kits and parts for the Hu- 

midity Monitor (shown in Fig. 3) 
from the February 1986 issue of Ra- 
dio -Electronics are still available at 
the prices listed in that article. 
However, we have recently moved. 
Our new address and phone 
number is: Mark C. Worley, 10614 
Golden Quail Drive, Austin, TX 
78758 (512) 832-0759. An SASE and 
note will get you the latest infor- 
mation and update sheets. 
MARK C. WORLEY 

UNSUSPECTED SOURCE 
In the October 1986 issue of Ra- 

dio -Electronics, Mr. Fitch re- 
quested useful information (or 
leads to same) tor antique -radio 
enthusiasts, such information to 
be included in a future "Antique 
Radios" department. 

I wish to call your attention to 
the tact that complete antique -ra- 
dio tube data, basing diagrams, 
and radio formulae pertinent to 
old radio construction is found in 
a rather unlikely publication: 
Handbook of Chemistry and Phys- 
ics, 24th edition, 1940-1941. 

The publisher is still in busi- 
ness: Chemical -Rubber Publish- 
ing Co. (CRC Press), 18901 Ctan- 
wood Parkway, Cleveland, OH 
44128. (I believe that that is their 
current address.) 

The 24th and earlier editions are 
probably available in the "science 
and technology" section of any 
good public or college engineer- 
ing library. 

ROGER RAVENSRORG 
Saint Paul, MN R -E 
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MODEL 3500 35MHz 

DUAL TRACE DELAYED SWEEP 

...AT A DOWN. TO .EARTH. PRICE 

At last! Truly affordable test equipnent with no compromise in design, and features 

you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 

Instruments presents two, new, high-performance models backed by a two year 

warranty and technical support which is only a phone call away. Perfect for the 

technician or advanced hobbyist, both models feature Dual Trace capability and a 

variety of operating and triggering modes, including CH -B Subtract and X -Y operation. 

MODEL 2000 has a 20 MHz 
bandwidti and 20 calibrated 
sweeps ranging from .2s to .2ps. 

A convenient built-in component 
tester provides additional 
diagnostic power. 

ORDER TOLL FREE 
800-538-5000 
800-662-6279 (cA) 

INCLUDES TWO HIGH OL ALI TY 

lx. 10x TEST PROBE 

MODEL 3500 features a 35 

MHz bandwidth and exceptional 
1 mV/DI\' sensitivity. Delayed 
sweep and variable holdoff allow 
stable viewing of complex 
waveforms. 
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EQUIPMENT REPORTS 

Pencept Penpad 320 
This intelligent tablet cuts 

CAD and data -entry chores 
down to size. 

CIRCLE 9 ON FREE INFORMATION CARD 

I'OI (TICS MAKES STRANGE BEt)- 
fellows-but so does technology. 
For example, what makes the the 
IBM-PC the IBM-PC is its Intel mi- 
croprocessor, the 8088. So a 
Motorola 68000 would be the last 
thing you'd expect to find inside 
an IBM. Surprise-Pencept (39 
Green Street, Waltham, MA 02154) 
have done it! They've tucked a 

68000 and about 200K of EPROM in 
the IBM on an expansion card, and 
its union with the 8088 has pro- 
duced some exciting results. 

We'll Help You 

Make Ends Meet. 
With Fully Shielded. FCC Compliant 
AP Products brand RS -232 "d7,to 

7 Standard configurations -2 Gender 
Changers, 5 Pin -out Adaptors. 

Short .920" housing length, 
excluding connectors. 

FCC compliant - fully shielded - 
rated 60dB minimum. 

Rugged die-cast and riveted con- 
struction. 

Tin plated connector interfaces, 
coated covers. 

Device wire schematic and part 
number clearly labeled. 
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- Male connectors 
feature exclusive 
spring clip design assuring 
ground continuity. 

Gold over Nickel plated contacts. 
Exclusive Molded -in construction. 
Hardware appropriate for connector 

is provided as standard. 
Custom configurations and private 

label programs available. 
For more information call Associated 
Electronics/3M today. For immediate 
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response contact a = 

local authorized AP 
Products Prototype & Test Devices distrib- 
utor. Or telephone 800-321-9668 or (216) 
354-2101 in Ohio for further information. 

We Solve Problems. 

Associated Electronics/3M 
AP Products Prototype & Test Devices 
9325 Progress Parkway, P.O. Box 540 
Mentor, Ohio 44060 
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Pencept's product is a digitizing 
tablet called the Penpad 320. No 
big deal, you say. True, there are 
dozens of digitizing tablets, and, 
given minor differences, they're 
all basically the same. But the 
Penpad is different-radically dif- 
ferent. It's got at least as much 
smarts built right on its single -slot 
expansion card as the IBM mother- 
board it mates with. What use are 
all those smarts put to? Good 
question. The answer is: character 
recognition. 

The pad 
The Penpad measures about 16 

x 17 inches and has an active area 
of about 11 x II inches. A pen with 
a single pushbutton switch 
mounted near the tip is what you 
use to enter graphics and text. A 

single cable attaches the Penpad 
to a "D" connector mounted on 
the expansion card. 

I low you use the pen depends 
on the kind of program you're 
using it with. There are three basic 
uses: in applications programs 
(word processors and 
spreadsheets), DOS, and CAD 
programs. For example, in an ap- 
plication program you can press 
and hold the pen button and then 
use the pen to move the cursor, 
more or less like a mouse. 

Pencept supplies a special tem- 
plate for using the Penpad with 
DOS. You mount the template at 
the top of the active area, leaving 
an FP/2 x 11 inch area for use with 
forms. (More on forms below.) 
Then, by merely touching the pen 
to the template, you can simulate 
pressing keys at the keyboard. The 
function keys are represented on 
the template, as are the cursor 
keys, and the shift, alt, control, es- 
cape, backspace, enter, and other 
keys. 

In addition, there is a 

"scratchpad" area for (literally) 
writing in commands. Anything 
you write in the scratchpad area 
will appear on the screen; you can 
edit your entries from the Penpad 
by touching the appropriate squar- 
es (backspace, etc.) Then touch 
the enter square (or press the but- 
ton), and your command will be 
executed, just as it you had typed 
it at the keyboard. 

Not bad. But the real excitement 
comes when you use the Penpad 

m 

Exclusive, triple patented dynamic 
cap and coil analyzing ... guaranteed 
to pinpoint your problem every time 

or your money back 
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with the all new LC75 "Z METER 2" 

Capacitor Inductor Analyzer 
Patented $995 

The "Z METER" is the only LC tester that enables you to test all 
capacitors and coils dynamically - plus, it's now faster, more 
accurate, and checks Equivalent Series Resistance (ESR) plus 
small wire high resistance coils. 
Eliminate expensive part substitution and time-consuming shotgun- 
ning with patented tests that give you results you can trust every time. 
Test capacitor value, leakage. dielectric absorption, and ESR dynamically; 
with up to 600 volts applied for guaranteed 100e% reliable results - it's 
exclusive - it's triple patented. 

Save time and money with the only 100% reliable, in- or out -of -circuit 
inductor tester available. Dynamically test inductors for value, shorts, and 
opens, automatically under "dynamic" circuit conditions. 

Reduce costly parts inventory with patented tests you can trust. No 
more need to stock a large inventory of caps, coils, flybacks, and IHVTs. 
The "Z METER" eliminates time-consuming and expensive parts substitut- 
ing with 100% reliable LC analyzing. 

Turn chaos into cash by quickly locating transmission line distance to 
opens and shorts to within feet, in any transmission line. 

Test troublesome SCRs & TRIACs easily and automatically without 
investing in an expensive second tester. The patented "Z METER 2" even 
tests SCRs, TRIACs, and High -Voltage Diodes dynamically with up to 600 
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory 
for only $148 or FREE OF CHARGE on Kick Off promotion. 

To try the world's only Dynamic LC Tester for yourself, CALL TODAY, 
WATS FREE, 1-800-843-3338, for a FREE 15 day Self Demo. 

. 
or 
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Call Today Wats Free 1-800-843-3338 

c) FR 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 In SD Only 

innovatively designed 
with your time in mind. 
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Learn micro -processing with the new 

MICRO -PROFESSOR 1P - ' rfi; i` 

- - 
Students, engineers or technicians- 
upgrade your micro -processing skills 
with the new Micro -Professor 1P. 
The MPF-1P features: 

extensive software support 
more built-in memory 
improved keyboard 
larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-1P will deliver you into the growing 
world of micro -processing. Invest now! 

Only $199.95 Plus -FREE GIFT 
Check this box for FREE 

Z-80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. Dept RE 0187 
515.97 sable. 'Include 53269th Ase. N.L. 
5.7.P0 15,.t5gs. K Seattle. WA 98105-3617 haul tin .t 

For immediate action call TOLL FREE: 

1-800-426-1044 
Full money back guarantee. 

I',. uunl ,seh npnnn.a punter 
VISA 
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Pencept Penpad 320 

OVERALL 
PRICE 

EASE JEW. 
OF USE 

1 

INSTRUCTION p11.11.9, 
MANUAL 

PRICE/VALUE)- 

with a CAD program like Auto - 
CAD, the premier (and de facto 
standard) computerized drafting 
program. In fact, Pencept has a 

special template, an interface pro- 
gram, and a menu system that 
makes using AutoCAD much, 
much easier. 

The template includes a small 
area for text entry and a few built- 
in command squares (flip screen, 
backup drawing, and main menu). 
You use the command squares 
merely by touching the pen to the 
tablet in the square. To flip be- 
tween text and graphics screens, 

for example, just touch the pen to 
the Flip Screen square. Five com- 
mand squares are empty, and you 
can customize them to perform 
your most needed functions. 

The interface program (Pencad) 
and the menu system allow you to 
use the pen like a mouse in navi- 
gating the menus. AutoCAD's 
menus appear on the right side of 
the screen, and, normally, as you 
type in commands at the key- 
board, the menus change to show 
current options. With the Penpad, 
you just touch the pen to the sur- 
face of the right side of the tablet 
to perform menu functions. The 
menus change to reflect the cur- 
rent context, just as if you had 
typed commands at the keyboard. 
Of course, you can also literally 
write commands (and drawing 
text) in the text boxes at the top of 
the template. 

There's even more. Pencad has a 
built-in (and totally re -configura- 
ble) set of "recognition macros." 
They allow you to execute some of 
the most commonly used Auto- 
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Compatible with descramblcrs $9i5Q.951' 119.95/5-9 

JERROLD CORDLESS CABLE TV 
CONVERTERV-- 
STARCOM CS -V 

Volume Control 
68 channels 
Mute Control 68 

I Automatic line tuning j a 
Instant channel recall 
Programmable to go on at 
a particular Channel and off 
automatically 

JERROLD CORDED 
CA BLETVCONVERTER 
MODEL JRX3-105 
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"THE RABBIT" 
VIDEO MULTIPLYING SYSTEM 
TR-7000 
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IT'S LIKE HAVING A 
VCR IN EVERY ROOM 

MASTER CARD VISA 

MODEL DRX3-105/400 
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EXTRA HAND REMOTES 
REM 400 - S29.95 

JERROLD CORDLESS CABLE TV 
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579.95 ea 
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ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 
SHIPPING CHARGES 

so` 

E GG 
-0" ,. 

CIRCLE 110 ON FREE INFORMATIONl CARD 

For Orders Add 
$25-100 $6.50 
$100-500 $8.50 
5500-750 $10.50 
$750 and up $20.00 
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CAD commands (Zoom, Redraw, 
Copy, etc.) from anywhere on the 
tablet merely by pressing the pen 
button, holding it in, and writing a 

key letter of the desired command 
(Z for Zoom, R for Redraw, C for 
Cancel, Y for Copy, etc.) 

Everything is re -configurable. 
You can build your own entirely 
customized set of AutoCAD 
menus and then thoroughly inte- 
grate them with the I'enpad by de- 
signing your own template and 
recognition macros. With careful 
design, you could build a system 
that required an absolute mini- 
mum of keyboard input by your 
draftsman. 

Other versions of Pencad are 
available for CADVANCE and Free- 
lance; check with Pencept if you 
want to use the Penpad with other 
CAD programs. 

Other uses 
Pencept has several additional 

application programs for the 
I'enpad. One is called Penform; it 
allows you to create professional - 
looking forms. You can plot the 
forms you create and copy them or 
have them printed. In addition, 
you can use them with a separate 
data -input program that allows 
you to write the data on a torm that 
lies on the Penpad. The data en- 
tered in that mariner is stored on 
disk in ASCII or DIF (Data 
Interchange Format). DIF is used 
to share data between different 
spreadsheets. You can then use a 

spreadsheet or a DBMS program 
to analyze the data. 

Pencept's other application pro- 
gram is Pendraw. It is advertised as 

a business presentation program 
that allows you to prepare "slide 
shows" of graphs and drawings. In 
effect, it is a miniature CAD pro- 
gram with a few special features. 

Our impressions 
Configuring the interface card 

and driver software can he a little 
contusing; it requires comprehen- 
sion of the IBM's interrupt and I/O 
port structure. After the proper 
configuration is determined, 
though, driver loading can be 
done with batch tiles. 

Atter using the I'enpad with Au- 
toCAD for about an hour, you'll 
never want to go back to typing at 

continued on page 71 

Analyze defective waveforms 
faster, more accurately, and 

more confidently - every time 
or your money back 

` ñnn in L 1LjU.0 lU 

t 

7-1 

CMaNNEI 

1 

I 

11'4. 4 
. 

rME113ESPE0 e iI 
- 1 V J 

4 gall. .. -e --.ó i.. 
ENCOqE MOnELSCEI WAYEiO...APALTtIP . . .- . . 

.I 

rti 

with the SC61 Waveform Analyzer 
Patented $2,995 

If you value your precious time, you will really want to check 
out what the exclusively patented SC61 Waveform Analyzer can 
do for you. 10 times faster, 10 times more accurate, with zero 
chance of error. 
End frustrating fiddling with confusing controls. Exclusive ultra solid 
ECL balanced noise cancelling sync amplifiers, simplified controls, and 
bright blue dual trace CRT help you measure signals to 100 MHz easier 
than ever. 

Accurately and confidently measure waveforms from a tiny 5 mV 
all the way to a whopping :IMO V withaut hesitation with patented 
3,000 VPP input protection - eliminates expensive "front end" repairs 
and costly equipment downtime. 

Make only one circuit connection and push one button for each 
circuit parameter test: You can instantly read out DC volts, peak -to -peak 
volts and frequency 100% automatically with digital speed and accuracy. 
It's a real troubleshooting confidence builder. 

Confidently analyze complex waveforms fast and easily. Exclusive 
Delta measurements let you intensify any waveform portion. Analyze 
glitches, interference signals, rise or fall times or voltage equivalents be- 

tween levels; direct in frequency or microseconds. 

Speed your digital logic circuit testing.. Analyzing troublesome divide 
and multiply stages is quicker and error free - no time-consuming 
graticule counting or calculations. Simply connect one test lead to any test 
point, push a button, for test of your choice, for ERROR FREE results. 

To see what the SC61 can do for your troubleshooting personal productivity 
and analyzing confidence, CALL TODAY, WATS FREE, 1-800-843-3338, 
for a FREE 15 day Self Demo. 

r 

Call Today Wats Free 1-800-843-3338 

SENCORE 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605.334-0100 In SD Only 

innovatively designed 
with your time in mind. 
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Train for the Fastest Growing Job Skill in America 

Only NRI teaches 
you to service all 
computers as you 
build your own 16 bit 
IBMcompatible micro 

Now that computers are 
firmly established in offices by the 
millions-and in homes, too-the 
demand for trained computer 
service technicians surges 
forward. The Department of Labor 
estimates that computer service 
jobs will actually double in the next 
ten years-a faster growth rate 
than for any other occupation. 

Total systems training 
No computer stands alone... 

it's part of a total system. And if 
you want to learn to service and 
repair computers, you have to 
understand computer systems. 
Only NRI includes a powerful 

computer system as part of your 
training, centered around an IBM- 
PC compatible computer. 

No other training is 
so complete 

As part of your training, you'll 
build a highly rated 16 -bit IBM- 
compatible computer system. 
assemble the "intelligent" key- 
board, install the power supply and 
disk drive, and interface the high - 
resolution monitor with your 
computer-it's confidence -building, 
real -world experience that includes 
training in programming and circuit 
design. 

Even if you've never had any 

previous training in electronics, 
you can succeed with NRI at-home 
training. 

No experience necessary, 
NRI builds it in 

You'll start with the basics, 
then rapidly build on them to 
master such concepts as digital 
logic, microprocessor design, and 
computer memory. You'll build 
and test advanced electronic 
circuits using the exclusive NRI 
Discovery Lab, professional digital 
multimeter, and logic probe. Like 
your computer system, they're all 
yours to keep as part of your 
hands-on training. 

Learn Computer Servicing Skills with NRI's "Hands -On" Training .. ; 
= ` +' tie , . - ! , .. . _ 

IMP 

Using NRI's unique Action Audio Cassette, you are talked 
through the operation and practical application of your 
hand-held digital multimeter-the basic, indispensable 
tool for the computer specialist. 

You'll set up and perform electronics experiments and 
demonstrations using your NRI Discovery Lab. You'll even 
interlace the lab with your computer to "see" keyboard - 
generated data. 

9 

After you build this digital logic probe, you'll explore the 
operation of the Sanyo detached "intelligent" keyboard 
and its dedicated microprocessor. 
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NRI training now includes the fully IBM 
compatible Sanyo 880 Series Computer. 
It runs programs almost as fast as an 
IBM PC. It also includes a multipurpose 
function 1.0 card for extended expansion 
capabilities with up to seven slots 
available for such additions as: internal 
clock calendar, Hayes modem, serial ports, 
extended graphics, etc. 

Your NRI total systems training includes: NRI 
Discovery Lab to design and modify circuits; four - 
function digital multimeter with walk -you -through 
instruction on audio tape; digital 
logic probe for visual examination 
of computer circuits; the latest 
Sanyo 880 Series Computer with 
"intelligent" keyboard and 360K 
double -density, double -sided disk 
drive; high resolution monochrome 
monitor, 8K ROM, 256K RAM; 
bundled software including GW 
BASIC, MS DOS, WordStar, 
CalcStar, reference manuals, 
schematics, and bite -sized 
lessons. 
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Send for 100 -page free catalog 
See all the training equipment 

you get in this exciting, state-of-the- 
art computer course, including the 
educator -acclaimed NRI Discovery 
Lab, digital multimeter, and logic 
probe. Read detailed descriptions of 
each lesson, each experiment you 
perform. And check out other NRI 

high-tech training like Robotics, 
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Digital Electronics Servicing, Data 
Communications. TV/Audio/Video 
Servicing, and more. 

Mail the postage -paid card 
today, and see how NRI can prepare 
you for advancement, a new career 
-even a business of your own in the 
exciting world of electronics. If the 
card has been used, write to NRI at 
the address to the right. 

MAW,SCHOOL 

OF 
ELECTRONICS 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue rji Washington, DC 20016 

We'll give you tomorrow 

as You Build 'Your Own Sanyo Computer System. 
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The power supply is assembled In the main unit of the com- 
puter. You check out keyboard connections and circuits with 
the digital multimeter included for training and field use. 

Neat, yo,, install the disc drive. You learn disk dd-e operation 
and adjustment. male a copy of MSDOS operating disk and 
begin your exploration cf the 8)88 CPU. 

.,,.-- 
r 

sa 

Using the mo their, you focus on machine language program 
ming, an indiwensible troubleshooting tool for the techni. 
clan You coninue by learning BASIC language programming 
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Scan and record 
temperatures 
from freezing 
to scorching. 

r. 

o 
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The new Fluke 52 goes to great extremes to 
outperform any other handheld thermometer. 

At the touch of a button, it sequentially 
scans the readouts of two temperature inputs 
and their difference. Or records the minimum 
and maximum from any one of these three 
channels for up to 1,200 hours. 

You can measure extreme temperatures with 
1/10th of a degree resolution, using standard K 

or J type thermocouples probes. 
Prices for the Fluke 50 Series are surpris- 

ingly low... starting at just $119 for the single - 
input Fluke 51. Order yours today. 

For the name of your local supplier and a 

tree brochure call toll -free 1-800-227-3800, 
Ext. 229. 

FROM THE WORLD LEADER IN 
I IAN DH ELD TEST INSTRUMENTS. 

FLUKE 51/52 THERMOMETERS 
Measurement range. 

K type 200'C to 1370-C 1-3281 lo " 24NA F) 

J -type -200°C to . 760 C t 328 F to .140u F) 

Actura_7 

K -type . -101 r wad nq .07"C on 13°F) 

J .. 1 _o rn .g -O8°Co 141) 
C o Hold Mud. 

net Mtn/Mae Recording Modes (52 only) 

SL .: o put 

iee 3 -year warranty 

Gerwe -purpose K type bead prole ncluded (two with 52) 

U 1986 Fluke 

FLUKE 
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NEW 
PRODUCTS 
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EARTH -STATION RECEIVER, the 
model ESR2400, is micro- 
processor -controlled and contains 
its own built-in power supply; also 
built in to the receiver is the 
VideoCipher II decoder module. 
(Consumers have the option of 
buying the model ESR2400without 
the decoder module and adding it 
at a later date if they wish.) 

The on -screen display shows all 
pertinent tunctions and param- 
eters, such as channel, satellite, 
polarity, and signal strength. There 
is priority view, which allows up to 
19 channels to be preprogrammed 
for instant viewing. The viewer 
then need only press one button 

....,'±+, 
, l 

O 

on the remote control, and the 
right satellite, channel, polariza- 
tion, and audio format will be se- 
lected automatically. 

Other features include parental 
lock -out, positioning program- 
mability (up to 30 memories) ster- 
eo reception, Ku -band com- 
patibility (up to 50 channels), 
block -system technology, full - 
function infrared remote control, 
and signal -strength indicator for 
precision tuning. 

The model ESR2400 has a sug- 
gested retail price of under 
$1500.00.-R. L. Drake Company, 
P.O. I3ox 112, Miamisburg, OH 
45342. 

DMM, the model DM1000, is a 
card -sized, 31/2 -digit, autoranging 
digital multimeter. It is self-con- 
tained in a vinyl case, with probes 
attached, folds to 4.5" high x 3" 
wide x 0.5" deep, and weighs 
three ounces. The unit tests and 
measures AC/DC volts, ohms, and 
continuity, and performs diode 
checks. 

Called the "Checkman Mini," 
the model DA11000 features 0.7% 
basic DC accuracy, easy -to -read 
0.4" high LCD, and attached pro- 
bes to ensure immediate opera- 
tion. Volt and ohm ranges have 
built-in autoranging to save testing 
time. AC/DC voltage ranges are 2 

volts to 450 volts. Ohm ranges are 
from 2 kilohms to 2 megohms. An 



MAKE 
MONEY 

IN 

Do }'ou REALLY Went to Make More Monet'? 
Yes it does take stork and a few sacrifices to 

climb up the electronics ladder to where the bigger 
money is. But, if that's where you want to he, then 
that's what you must do - work harder at learning 
and getting the right credentials, even if it takes a 

fete sacrifices. A B. S. degree and the knowledge 
that rightly goes along with it can give you powerful 
ladder -climbing equipment in your search for suc- 
cess in elec lrolucs. 

The accredited Grantham non-traditional B.S. 

Degree Program is intended for mature, fully - 
employed workers why want to upgrade their elec- 

tronics careers. 

ELECTRONICS 
You say you're already trained in electronics 
but that you're not making enough money??? 

Well then, maybe you don't have an accredited 
bachelor's degree to prove that your education 
is up io snuff! Check out the Grantham Inde- 
pendent -Study B. S. Degree Program. It could 
make a dollars and sense difference in 'our - 
electronics career. 

Grantham offers this program, complete hut 
without laboratory, to electronics technicians 
whose objectives are to upgrade their level of 
technical employment. Since the field of elec- 
tronics is so enormous, opportunity for ad- 
vancement is always present. Promotions and 
natural turnover make desirable positions 
available to the man who is ready to prove up. 

Grantham College of Engineering 
10570 Humbolt Street 

Los Alamitos, California, 90720 

'This 
booklet 

FREE! 
This free booklet 

explains the 

Grantham N.S. 

Degree Program. 

offered by inde- 

pendent study to 

those who work 

in electronics. 

for 
FREE 
Booklet 
CLIP 

COUPON 

and mail in 
envelope or 
paste on 
postal 
card. 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Independent Home Study 
Study materials, carefully written by the Grantham 
College staff for independent study at home, are 
supplied by the College. Your technical questions 
related to these materials and the lesson tests are 
promptly answered by the Grantham home -study 
teaching staff. 

Recognition and Quality Assurance 
Grantham College of Engineering is accredited by 
the Accrediting Commission of the National Home 
Study Council, as a degree -granting institution. 

All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. however, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 

L 

1 

Grantham College of Engineering 1t -I-87 
10570 Humbolt Street, Los Alamitos, CA 90720 

Please moil me your free catalog which explains your 
B.S. Degree independent -study program. 

Name Ag 

Address 

City State Zip 
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easy -to -hear tone indicates con- 
tinuity. the device operates on 
two 1.5 -volt batteries, and the dis- 
play automatically signals when 
they need to be changed. There is 
a one year warranty. 

o 
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The model L)Ali000 has a sug- 
gested list price of $27.95.-Siber 
Hegner North America, Inc., 5 

I andmark Square, Stamford, CT 
06901. 

CLOCK TIME RECEIVER, the model 
OEM -10, provides the user with 
precise time by receiving and de- 
coding the WWV and WWVH ra- 
dio signals broadcast by the 

National I3ureau of Standards 
(NBS). The receiver signals are syn- 
chronized to within 10 millise- 
conds of the NBS atomic clock. 
The time information includes 
days, hours, minutes, and sec- 
onds, as well as tenths and hun- 
dredths of a second. 

The model OEM -10 receiver sec- 
tion consists of a five -channel, 
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crystal -controlled, dual -con- 
version, superheterodyne re- 
ceiver with an audio amplifier. The 
signal -processing section includes 
both analog and digital filters. The 
microprocessor section monitors 
and controls all the data -acquisi- 
tion and data -correction activities. 
the data -output section includes 
an RS -232C interface, as well as a 

TTL-level serial interface and an 
optional LED display. The receiver, 
filters, microprocessor, and serial 
interfaces are enclosed in a rug- 
ged, low -profile aluminum case. 

Typical applications for the 
model OEM -10 include incorpora- 
tion into master -clock systems, 
energy -management systems, 
computers, remote -sensing and 
data -recording devices, etc. 

The model OEM -10 is priced at 
$450.00.-Precision Standard Time, 
Inc., 2585 Scott Blvd., Santa Clara, 
CA 95050. 

1 -MHz FUNCTION GENERATOR, 
the model FG 1001, is a circuit 
hoard, modularly designed to fit 

COPPER ELECTRONICS 
4200 PRODUCE ROAD - LOUISVILLE, KENTUCKY 40218 

Call us FREE 1-800-626-6343 
® or write for FREE Flyer. 

aKGr r 

to 
G -- 

WATTMETER 

69.95 

SPECIFICATIONS: 
* Power Range: 20, 200, 2000 Watts 
* VSWR: Voltage Standing Ware Reading 

Peak Reading During modulation 
* Accuracy +f-5 percent on dead carrier 

We have a national factory warranty service on 
many brands, and we service All CB, Amateur, and 
Commercial Equipment. 

THE LOWEST PRICES IN THE COUNTRY! 
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NOISE REDUCTION 
FOR. UNDER $10. 

MAX/NG 
CQNSOCES 

SWITCHES 

MICROPHONE 
CONNECTORS 

BEES 

SNAKE s 
001`11/1/4C1 

., PUGo P,1os,c)I 

a AI. PNpp1e. 

'LRAMOLIN';r (10'Y 
R-2 PA BAYS 

J 

Ry - 

FADERS, POTS 

TERMINAL STRIPS 

solE CRAMOLINm 
'4l/4,zs 

Even the finest equipment in the world cannot guarantee noise -free operation. 
One "dirty" connection anywhere in the electrical path can cause unwanted 
noise or signal loss. 

"MORE THAN A CONTACT CLEANER" 

CRAMOLIN® is a fast -acting, anti -oxidizing lubricant that cleans and 

preserves all metal surfaces, Including gold. 

When applied to metal contacts and connectors, CRAMOLIN® removes 

resistive oxides as it forms a protective molecular layer that adheres to the metal 

surfaces and maintains maximum electrical conductivity. 

CRAMOLIN4 - USED BY THOSE WHO DEMAND THE BEST: 

Bell 8 Howell Hewlett Packard MCIISOny) Nakemichi 

Boeing John Fluke Mtg. Motorola RCA 

Capitol Records Mclmosh Labs NASA Swechcrah 

SINCE 1956 

CAIG LABORATORIES 
11750 Industrial Ave., (P.O. Box J) Escondido. CA 92025-0051 U.S.A. (619) 743-7143 
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into any new or existing system. It 

covers a frequency span ot 0.01 Hz 
to 1.0 MHz with six selectable 
ranges, each continuously varia- 
ble over a range of 100:1. Sine - 
waves, squarewaves, and tri- 
angular waves are selectable and 
variable to 10 -volts p -p, with an ad- 
justable offset of ±5 -volts DC. 

Trimmers allow user -adjustment 
ot sine and triangle symmetry, sine 
and triangle distortion, maximum 
triangle -output level, and max- 
imum sinewave-output level. The 
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.6" x 4.5" fiberglass circuit hoard, 
which plugs into a 22/44 pin card- 

Desoldering 
Tool 
SALE rt r 

$1595 
20 - 240 Volt. IiC 
150/60Hz. y 
25 - 30 Watt. Can , 

be used for both 
soldering and 
desoldering. 
BM -483 

CRT Brightner 
with Isolation 
Transformer 

T-681 SALE 
$825 

EA. 

DM -406 

e; 7J I 

Video Head 
VEH 0070 

$3795 SALE EA. 

Panasonic type head 

$24 9 5 usednain 2-4 hour 
recorder system. SALE EA. 
T-682 DM -398 

Audiophile 
Headphone 

with Volume Control and 
Walkman Style Adapter 

Telephone 
Amplifier 

SALE $1095 EA. 

Easy Installation 

DM -306 

46 Channel 
Block Converter 
with Fine Tune Control 

10" Replacement 
Woofer 

8 ohm 35/70 Watt 

SALE $199EA5 SALE 
$2995 

ORDER BY PHONE 

ES1 800-645-4720 
1 Electronic Parts & Accessories 

unit of ALPHA-KENCO INC. 

3820 14th Avenue, Brooklyn, NY 11218 
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GE Voltage 
Supressor 

GESP-753 UL Listed 

1.700 SALE 51595 EA. 

4 Amp 
Power Supply 

SALE $1875 EA. - 

DM -231 

DM -317 

SALE 

$3900 
EA. 

200 Meg/Ohm 
Digital Multitester 

AC or DC, w/battery. 
Display boxed. 

IN NYS CALL: 

(718) 436-9700 

maifa 

call for 
our free 

CATALOG 

edge connector, is compatible 
with industry -standard card cages. 
Switches and controls connect via 
16 -pin DIP sockets. 

The model FG 1001 facilitates the 
design and testing of audio os- 
cillators, bench -top test equip- 
ment, communication devices, 
and laser entertainment systems. 
It is fully compatible with Tech- 
nological Artisans' LASE -BUS. Pre - 
wired front -panel controls and 
switches are also available. The 
model FG 10(11 is priced at $89.95, 
assembled and tested; the model 
FGC 001, front -panel controls with 
DIP jumpers, is priced at $39.95.- 
Technological Artisans, 53 West 
72nd, Street (3G), New York, NY 
10024. 

FIBER OPTICS TRAINING SYSTEMS 
is a series of VHS videotapes on 
various aspects of fiber optics. 

I. Fiber Optic Components and 
Systems-An Overview gives a 

good overall understanding of all 
the fiber-optic components and 
how they fit together into systems. 
Topics covered: General 13ack- 
ground, Fiber and Cable, Con- 
nectors and Splices, Splitters, 
Light Sources and Receivers, Fiber 
Optics Testing, Comparisons to 
Copper, Systems and Applica- 
tions, Potential Markets, and The 
Future. This VI IS tape with work- 
book is priced at $185.00. 

2. How to Install Fiber -Optic 
Connectors is a step-by-step guide 
to the installation of fiber-optic 
connectors. Included are many 
tips about potential pitfalls that 
could otherwise be learned only 
by experience. Topics covered: 
Popular Types, Comparisons, 
Step -by -Step Installation, Tips, 
Problem Areas, and The Future. 
This VHS tape with workbook is 
priced at $145.00. 

3. Practical Testing of Fiber-Op- 

_ '«á 
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Get A Complete Course In 

tic Systems and Components is a 

real -world guide to testing fiber- 
optic systems and their individual 
component parts. topics covered: 
Testing Cable, testing Connectors 
and Splices, Testing Components, 
System Jesting, Types of Test 
Equipment, and -troubleshooting. 
-This VHS tape with workbook is 

priced at $100.00. All three tapes 
may be purchased together at 
$380.00; extra workbooks are 
$10.00 each.-Radiant Communica- 
tions Corp., 470 Ridgedale Avenue, 
East I lanover, NI 07936. 

PROGRAMMABLE SCANNER, the 
model R1075, has 15 channels and 
can receive more than 15,000 fre- 
quencies from six of the most pop- 
ular public-service hands. 

With its triority channel and 
scan -delay functions, the scanner 
keeps listeners trom missing im- 
portant transmissions. When it is 
activated, the priority channel au- 
tomatically overrides all other 
calls, so that broadcasts from a fa- 
vorite channel are never missed. 
Scan delay puts a two -second 

-1 r 

,-, . -, 
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pause al the end of a transmission 
so that "calls" and "answers" can 
he heard before the scanner re- 
sumes its scanning cycle. 

the scanner covers six full 
bands; VHF -low (30-50 MHz), 
VHF -amateur (14-1-148 MHz), VHF - 
high (148-174 MHz), UHF -amateur 
(440-450 Mhz), UHF (450-470 
MHz), and UHU-T (470-512 MHz). A 
dual scan -speed control allows the 
scanning cycle to be set to "fast" or 
"slow" speeds. 

the model R1075 has a sug- 
gested retail price of $179.95.-Re- 
gency Electronics, Inc., 7707 Rec- 
ords Street, Indianapolis, IN 
46226. R -E 

ELECTRONIC 
ENGINEERING 

8 volumes, over 2000 pages, 
including all necessary math and 
physics. 29 examinations to help 
you gauge your personal pro- 
gresE. A truly great learning 
experience. 

Prepare now to take advan- 
tage of the growing demand for 
people able to work at the engin- 
eering level. 

Ask for our brochure giving 
complete details of content. Use 

your free information card num- 
ber, or write us directly. $89.95, 
Postage Included. Satisfaction 
guaranteed or money refunded. 

Banner 
Technical 
Books, Inc. 
1203 Grant Ave. 
Rockford, IL 61103 
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GR 
POWER 

OFF NOON 

SUPER CONVERTER 8001 

7 

The Super Converter 8001 Features: 
Listening to 810-912 MHz Bandon a UHF 
Scanner and /or Other Monitor Receivers 
Easy Connections to Your Receiver 
9 Volts Battery Operation Power Source 
and Power On Indicator by LED Display 
External Power Jack 

Warranty 
180 Days From Date of Purchase 

Unit Cost 
$59.94 plus $4.00 Shipping and Handling Charge 

EASY LISTENING 
FOR 810 TO 912 MHz BAND 
SUPER CONVERTER 8001 

FOR YOUR UHF SCANNING 
RECEIVER AND OTHERS 
A super -converter 8001 has been certified by 
FCC part 15 regulation. 

1 r HOW TO ORDER 

I Name' 

Address 

City: State. 

Zip Phone ( ) 

Make Check or Money Order payable to 
GRE AMERICA. INC. 
Mail to: GRE AMERICA. INC. 
425 Harbor Blvd.. Belmont. CA 94002 
Unit Cost ( $59.94 x 

Oty 
CA. Residents Add 6.5% Tax 
Shipping & Handling (.' $4.00/ 

Unit x 
Oty. 

PAYMENT METHOD TOTAL 

1 Check 
.r 1 Mastercard 

Card Nc. 

Expiration Date 
t I 

Signature 
PHONE ORDER: 800-233-5973 

or 415-591-1400 

Total 

I Money Order 
LI visa 
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Regency "Scanner Answer" Giveaway 

-r 
05.-011 . 'n -='y .- . 

- 
, , ` 4,4. low y .s 

Here's your chance to win a complete monitoring 
package from Regency Electronics and Lunar Antennas. 
18 scanners in all will be awarded, including a grand 
prize of the set-up you see above: the Regency HX1500 
handheld, the Z60 base station scanner, the R806 mobile 
unit, and a Lunar GDX-4 Broadband monitoring/ 
reference antenna. 

55 Channels to go! 
When you're on the go, and you need to stay tuned into 
the action, take along the Regency HX1500. It's got 55 
channels, 4 independent scan banks, a top mounted 
auxilliary scan control, liquid crystal display, rugged die- 
cast aluminum chassis, covers ten public service bands 
including aircraft, and, it's keyboard programmable. 

Compact Mobile 
With today's smaller cars and limited installation space 
in mind, Regency has developed a new compact mobile 
scanner, the R806. It's the world's first microprocessor 
controlled crystal scanner. In addition, the R806 features 
8 channels, programmable priority, dual scan speed, and 
bright LED channel indicators. 

Base Station Plus! 
Besides covering all the standard public service bands, 
the Regency Z60 scanner receives FM broadcast, 
aircraft transmissions, and has a built-in digital quartz 
clock with an alarm. Other Z60 features include 60 

Send in a photo (like 
this one of Mike 
Nikolich and his 
Regency monitoring 
station) and receive 
a free gift from 
Regency. Be sure 
to include your 
name, address and 
phone number. 

Lunar GI/X-4 

-- ¡ 
. o *Ss .-. . eo0áá ...., 

0 

channels, keyboard programming, priority control, digital 
display and permanent memory. 

Lunar Antenna 
Also included in the grand prize is a broadband 
monitoring/reference antenna from Lunar Electronics. 
The GDX-4 covers 25 to 1300 MHz, and includes 
a 6 foot tower. 

r 

L 

ELECTRONICS INC. 
7707 Records Street 
Indianapolis, IN 46226 

Grand Prize (1 awarded) 
1-Regency Z60 Base station scanner 
1-Regency HX1500 Handheld scanner 1- Regency R806 Mobile scanner 
1-Lunar GDX-4 Antenna 

First Prize (5 awarded) 1- Regency Z60 Base station scanner 
1-Regency R806 Mobile scanner 

Second Prize (5 awarded) 1- Regency HX1500 scanner 
Contest rules: Just answer the questions on the coupon, (all answers are 
in the ad copy) fill in your name and address and send the coupon to 
Regency Electronics, Inc., 7707 Records Street, Indianapolis, IN 46226. 
Winners will be selected from all correct entries. One entry per person. No 
purchase necessary. Void where prohibited by law. Contest ends June 
30, 1987. 

1. The Regency Z60 is 
a digital alarm clock an FM radio 

E a scanner all of the above 
2. The Regency R806 is the world's first 

controlled crystal scanner. 
3. The Regency HX1500 features 

55 channels Bank scanning 
Liquid crystal display E all of the above 

4. The Lunar GDX-4 antenna covers - to - MHz. 

Name - 

Address. 

City: State: Zipcode- 

I currently own scanners. 

Brands owned. 
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TOD T. TEMPLIN 

STEREO TV DECODER 
Build your own high-fidelity MTS decoder for the finest in TV enjoyment. 

Itt.('IN I SI'i 5'it tot 11:1.1 ,\ ISIO )N S 

tions arms the U. S. and Canada reveals 
that more than 251) stations are now trans- 
mitting NITS stereo TV sound. So 
chances are good that at least one station 
in your area is transmitting stereo audio 
right now. You might think that nut need a 

stereo T\' or VCR to enjo\ \-ITS. hut 

consider this: For about's5O (for all new 
pans). you can build our add-on conk erter. 
which will work with irtually any TV or 
\ ( R. All components are readily avail- 
able. and we've designed a I'C hoard. 
which simplifies construction greatly. "Ihe 
circuit may he aligned by ear. although 
using an oscilloscope will give more pre- 
cise results 

Background 
-lit understand how toe can enjoy \1"I S 

sound. let's look hack to when color -T\' 
standards were formed. In I953 the N'I'S(' 
(National Television Systems Committee) 
delined the standards for color -T\' broad- 
casting that are now used in the U. S.. 
Canada. \lesicu. and Japan. 

In the NTSC system. (1 h11 -i/ is allo- 
cated for each television channel. as 

shrnvn in Hg. I. Video information is 

transmitted on an amplitude -modulated 
carrier that extends ahout 4.2 N111í aho e 

the k isual carrier. Mono audio is transmit- 
ted on a frequency -modulated carrier 4.5 
Mil/ allure the video carrier. with 1H11's 

modulation causing a'_5-kl-Icdeviation of 
that carrier. So a fully modulated mono 
signal causes the carrier to vary between 
4.475 and 4.525 M1 -1i around the carrier. 

By subtracting 4.2 NI Hi (top of video) 
front 4.475 \IH,. (honors of audio). we 

lind that there is 275 kHz of unused spec - 
(rum. 'That space etas originally allocated 
as a guard band by the NTS('. The reason 
the guard band was necessary was that the 
tube -based circuits of that era were less 

VIDEO 
CARRIER 

4.5MHz 

275kHz GUARD BAND -§1 r- 

AUDIO 
CARRIER 

6MHz 

4.2MHz 

r 
50kHz 
MONO 

120k Hz 

MTS STEREO 

FIG. 1-STEREO-TV AUDIO requires about twice the bandwidth of a mono signal. 

capable of keeping the audio and the vid- 
eo portions of the signal separate than 
modern solid-state circuits. It is that 275- 
k l-1/ gap that allows us to have \-ITS sound 
today. 

Ott \larch 2k). 1984. the BTSC (the 
Broadcast Television .Sandards Commit- 
tee. to hich is the present-day equivalent of 
the NTSC), proposed guidelines to the 
F('C (in BC docket 21323) for "I \' stations 
using the 13TSC system of multichannel 
sound transmission. l ha t docket contains 
general technical rules governing the use 

of the television audio basehand liar use in 

the transmission of stereo television 
sound. as well as a second -language chan- 
nel (SAP. 'Or Second Audio /'rograun). 
and a professional channel. (The alternate 
services otere discussed itt -'Stereo Audio 
tier 'I-\' Radio -Electronics. onics. February 
and \larch I985. and in "Stereo TV D¿- 
coder.- in the f\la icii Iol}üt issue of Radio - 
Elect ronies.-/iz/rnor) 

As in the N'ISC sr stem. the hasehand 
mono audio signal (which is the equiv- 
alent of the I. R stereo signal) has a 

bandwidth of about 15 kI-li. It is transmit- 
ted tk ith 75 µs of pre -emphasis. and has a 

nla\inllun de\ iation of 25 kHi. 
At 15.734 k li is the BTSC pilot tone. 

the pilot is locked to horüontal sync. and 

it is used to identify the signal as a BTSC 
transmission. thus intitrnting the televi- 
sion receiver to switch from mono to ster- 
eo reception. The pilot has a 5-kH/ 
deviation. 

"Then conies the stereo difference signal 
IL-R1. It is amplitude modulated on a 

31. -US kl-I, suhearrier. producing a dou- 
ble-sideband suppressed -carrier signal 
that spans about 3(1 kl-li. That suhea crier 
frequency was chosen because it is -saetIv 
twice the NTSC horiiontll sweep fre- 
quency. and is. Iheretitre. easily svn- 
chronüed during both transmission and 
reception. 
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NOISE REDUCTION 

THE STEREO DECODER DESCRIBED IN THIS 

article doesn't use a true dbx decoder. 
When we first decided to build an MTS 
decoder, we contacted the engineers at 
dbx Corporation in an attempt to obtain 
engineering samples of their decoder 
IC's. As you may know, however, dbx Cor- 
poration does not sell those IC's to un- 
licensed persons or companies, and that 
includes hobbyists. We were dis- 
couraged, but decided to go ahead and 
build a converter without the dbx IC's, and 
see just how well it could be done. 

The decoder presented here is the re- 
sult of that effort, and we believe that it 

performs as well as many commercial 
units. In addition, none of the electronic 
components used are difficult to obtain. 
Also, due to a very flexible design, you can 
interface the decoder to almost any TV or 
VCR and obtain very good results. R -E 

'Fhe L -R signal is also compressed by 

a complex noise -reduction technique 
known as dhx television noise reduction. 
(See the sidebar for more on dbx.) [he 
level of the L -R signal is adjusted to 
produce 50 kW of dry Cation. 

At 75.67 k! 1, (live times the horizontal 
sweep rate) is the SAP suhcarrier. It is 

limited to 1(1-k117 of deviation and is also 
dhx compressed. 

Last. at 102.3 01/.16.5 times the hori- 
zontal sweep). is the suhcarrier tier the 
professional channel. It is not compressed 
and is limited to about 3-k H7 ofdes iation. 

If the deviations of all suh-channels are 
added together. the total is YS kHz 
1225+5 4 50+ 15+ 3). However, the total 
deviation is not allotted to exceed 73 kHz 
150 + I5+3), because the sum of the de- 
viations of the L + R and L -R signals is 
limited to 5(1 k117. Although that total is 

greater than the deviation of a plain mono 
transmission, it tits into the guard hand 

ith room to spare. 
If you're familiar with the stereo sys- 

tem used for FNI radio transmissions. 
you'll notice that the stereo portion of the 
H I'S(' system is essentially the same as 

that used in FM radio. disregarding the 
SAP and professional channels. In fact. 
the main differences are the slightly dif- 
terent frequencies of the pilot and the 
L- R suhcarriers. \Ve can take advantage 
of those similarities by using an IC that is 
normally used to decode FNI radio sig- 
nals. Doing so simplifies our design and 
reduces costs considerably. 

The circuit 
A block diagram of the stereo -TV de- 

coder is shown in Fig. 2. It shoes the 
oseralI relationships hetsseen the separate 
sections of the circuit: Figures 3-6 shos 
the details of each subsection. 

Lets start with the decoder section 
(shoyy n in Fig. 3). It centers around ICI, a 

J1 

RF INPUT 

J2 
MULTIPLEX 
AF INPUT 

IC1 

4.5MHz 
DEMODULATOR 

RF 

AF 

S1 

SOURCE 

IC2 - a 

BUFFER 

C2 -b 
12 -kHz 

LOW PASS 

FILTER 

I3 R 

STEREO 

DECODER 

IC4 -a 
L -R 

REGENERATOR 

IC5-b 
75 - Hz 

HIGH PASS 
FILTER, 

IC7 -b 
MATRIX 

DECODER 

IC7 -a 
MATRIX 

DECODER 

IC4 -b 
2 -kHz 

LOWPASS 
FILTER 

IC6 

EXPANDER! 
DE EMPHASIS 

IC5 - a 

75 -Hz 
HIGH PASS 

FILTER 

-a 
BUFFER 

IC6 -b 
rBUFFER 

J3 
RIGHT 

CHANNEL 
LINE 

- OUTPUT 

J5 
HEADPHONES 

J4 
LEFT 

CHANNEL 
LINE 

OUTPUT 

FIG. 2 -EIGHT INEXPENSIVE IC'S are all it takes to provide a high -quality MTS decoder. 

PARTS LIST 

All resistors are 1/4 -watt, 5% unless oth- 
erwise noted. 

R1-120 ohms 
R2, R7, R35, R37-10,000 ohms 
R3, R23, R49, R53, R54-10,000 ohms, 

trimmer potentiometer 
R4, R6, R11, 812, R42, R43, R44, R46, 

R48, R50, R51, R59, R60-100,000 
ohms 

R5-2200 ohms 
R8-10 ohms 
R9, R24, R31, R57, R58, R63-1000 

ohms 
R10, R16, R17, R28-3300 ohms 
R13-330,000 ohms 
R14, R15, R21, R62-4700 ohms 
R18-12,000 ohms 
R19-25,000 ohms, trimmer potentiome- 

ter 
R20-4300 ohms 
R22, R27-5100 ohms 
R25-5,000 ohms, trimmer potentiome- 

ter 
R26-1500 ohms 
R29-30,000 ohms 
R30-18,000 ohms 
R32, R33, R39, R40-20,000 ohms 
R34, R41, R55, R56-39,000 ohms 
R36, R38-22,000 ohms 
845-68.000 ohms 
R47-470,000 ohms 
R52-100,000 ohms, dual -gang potenti- 

ometer 
R61-330 ohms 

Capacitors 
C1, C4, C13, C32-0.01 µF, ceramic disk 
C2, C9, C19-470 pF, ceramic disk 
C3, C14-0.05 µF, ceramic disk 
C5-5-60 pF, trimmer 
C6-10 pF, ceramic disk 

C7, C8, C10, C11, C27, C38, C47-1 F. 

50 volts, electrolytic 
C12, C23, C25-0.0022 µF, ceramic disk 
C15, C30, C34 -C37-0.22 µF, ceramic 

disk 
C16, C17-0.47 µF, ceramic disk 
C18-0.0047 µF, ceramic disk 
C20, C21-0.0015 F. ceramic disk 
C22, C24-0.0039 µF, ceramic disk 
C26, C29-0.015 µF, ceramic disk 
C28, C31, C39 -C46-10 µF, 50 volts, 

electrolytic 
C33, C50-053-2.2 µF, 50 volts, elec- 

trolytic 
C48-2200 µF. 50 volts, electrolytic 
C49-470 µF, 50 volts, electrolytic 

Semiconductors 
IC1-MC1358 stereo demodulator 
IC2, IC4, IC5, IC7, IC8-LM358 dual op - 

amp 
IC3-LM1800 stereo decoder 
IC6-NE570 compander 
D1, D1 -1N4002 rectifier diode 
LED1, LED2-standard 
01, 03-2N3904 NPN transistor 
02-2N3906 PNP transistor 
04-2N2222 NPN transistor 

Other components 
F1 -I/4 -amp, 250 -volt fuse 
J1 -J4 -RCA phono jack 
J5 -stereo headphone jack 
L1-33 µH S1-SPDT toggle switch 
S2-SPST toggle switch 
T1-10.7 MHz IF transformer 
T2 -25 -volt CT power transformer 

Note: A drilled, etched, and plated PC 
board is available from Tod. T. Templin, 
5329 N. Navajo Ave., Glendale, WI 
53217 for $9.00. 
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FIG. 3 -THE DECODER STAGE converts the multiplexed audio signal into L+ R and L R signals. 

standard 4.5-\1Hz audio demodulator 
that is used in many television receivers. 
I'hecircuit is more or less what you find in 

the datahook. Ilse major exception is that 
the standard de -emphasis capacitor has 
been eliminated in order to ensure that the 

R signal is presented to the decoder. If 
present. the capacitor would roll off. the 
high-Irequenc'. L -R signal. 

-I he output of I('I is routed to SI . which 
allows von to choose between the inter- 
nally demodulated signal and an exter- 
nally demodulated one. Huller amplifier 
I('2 -a then provides a km -impedance 
source for driving I('3. an L.V118111)stereo 

demodulator. As with ICI. I('3 is used in a 

conventional planner. Our circuit differs 
Irony the cookbook circuit. hogsever. in 
that the component values associated with 
the phase -locked loop have been altered 
:o Than the loop g ill lock on the 15.734- 
kI I, NIl'S pilot rather than on the It) -kHz 
FM -radio pilot. 

\\ hen I('3 is locked on a stereo signal. 

the outputs presented at pins 4 and S are 

the discrete left- and right -channel sig- 
nals. respectik'ely. In order to provide 
noise reduction to the I.- R signal. we 

must re -combine the discrete outputs into 
suns and difference signals. Op -amp IC4- 
a is used to regenerate the 1. -R signal. It 

is wired as a difference amplifier. y. herein 
the inputs are summed together 
1 + I. -R 1. Capacitor CIS bridges the left - 
and right -channel outputs of the demod- 
ulator. Although it decreases high -fre- 
quency separation slightly, it also reduces 
high -frequency' distortion. After building 
the circuit. you may \+ant to compare 
sound output with and without CIS. 

The L R signal is taken from the 
(.111501) al pin 2. where it appears conve- 
niently at the output of an internal buffer 
amplitier. 

'Ile raw L -R signal is applied to IC4- 
h. a I2 -kHz lowpass filter. the L + R sig- 
nal is also fed through a I2-klli lowpass 
tiller in order to keep the phase shift un - 

R12 

100K 

+ 15V 

8 

IC4 a 
LM358 

R14 

4.7K 

C22 
0039 

L -R 
TO 

NOISE 
REDUCTION 

STAGE 

(FIG. 6) 

dergone by both signals equal. If only one 
were filtered, there \uttld he a loss of 
high -frequency separation y. hen the left 
and right channel signals were recovered. 

Next, as shown in Fig. 4. the L -R 
signal is fed to Q2. That transistor has 

threk functions. It alloyk s us to add a level 

Control to the I. -R signal path: it 
provides a low source impedance for driv- 
ing the Hollowing circuits: and it inverts 
the signal ISO". (Think ofihe signal al the 

collectorofQ2 as -II.- R). Inversion is 

necessary to compensate for the 180° in- 
version in the compander. 

Nest conies the expander stage: this is 

+here we 11 011)(1 use a dhx decoder if us e 

cotr'd get one (see sidebar). Al the collec- 
tor of O2 is a 75-µs de -emphasis neluurrk 
(R'7 and C291 that functions just like the 

nel'sork associated s ill) OI (in Fig. 3). 

Note (hat O2 feeds hour O3 and ICS -a. a 

- 12 db per octave hiehpass filter. The 
oulaut of that filter drives the rectifier in- 
put of IC(i. all NL571). 
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The NV5711 is a versatile conip:utder. 
We'll use it as a simple 2:1 expander. the 
7-11i highpass filter at the rectifier input 
helps to prevent hunt. till-I-li sync putt. 
and other low -frequency noise in the 
L- It signal from causing pumping or 
breathing. 

The N1:5711 contains an on -hoard op - 
:HIT: its in'ening input is available di- 
rectly at pin 5. and via a 2)1k series re- 
sistor at pin 6. That 'S a clnlsenienl place to 
implement lire 3911-µs fi\ed de -emphasis 
network the 18k resistor I R 301 com- 
bines with the internal resistor and C32 
111.111 µ1l to form a first -order filter with a 
3+)11-µs time constant. Because the inter- 
nal op -amp operates in the inverting 
mode. the - I I. -R I signal is restored to 
the proper I L - R) form. 

lire output Of the expander drives an- 
other 75-11z highpass filter. hut tins one is 
a third -order type providing - IS WI per 
octave rolloff.. It too is used to keep low - 
frequency noise from showing up :t the 
output of the decoder. Keep in mind the 
fact that television audio does not extend 
much below 5(1 Ili. so the filter removes 
no significant pail of the audio signal. At 
tins point the I I. - RI signal has been re- 
stored. ifore or less, to the condition it 
was in before it was dbx contpatided at the 
transmitter. 

The L + R signal 
Referring hack to Fig. 3. the I.- R sig- 

nal from 1('3 is lid to a 12 -1.1 -ii lowpass 
filter. 1C2 -h. with a - 12 d13 per octave 
slope. That cutoff frequency was chosen 
in a somewhat arbitrary manner. We want- 
ed to remove as much of the 15.734-k1 I/ 
pilot signal front the output otthe decoder 
as possible, while preserving as much of 
the desired high -frequency audio as possi- 
ble. So we settled on 12 I.11i as a good 
compromise. 

-(lie output of the highpass filter is ap- 
plied to a 75-µs de -emphasis network 
(R22 and C.2tif. The L+ R audio signal is 
now restored properly. \\'e Iced it through 
()I. which is wired as an emitter firllower 
to provide a high load impedance for the 
de -emphasis network and a low source 
impedance liar level control R23. Next the 
L+R signal is led to the matrix decoder. 
shown in Fig. 5. 

Left and right recovery 
Op -amps 1('7-a and I('7 -h are used to 

recover the individual channels. First. 
IC7-h is configured as unity -gain dif- 
Icrenee antplirier. The IL+Ri is applied 
to its inverting input, and the IL -RI sig- 
nal is applied to the non -inverting input. 

here ire the output of IC7-b may he ex- 
pressed as -II.+Ill + IL-Rl = 
+ L -R -R = - 2R. Similarly. 1('7-a 

is configured as a mixing inverting ampli- 
fier. here. however. both sum and dill 
lerence signals are applied to the inverting 
input. So the output of 1C7 -a is 
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FIG. 4 -THE NOISE -REDUCTION STAGE de-compands the L -R signal, and emulates dbx-style 
processing. As described elsewhere in this article (see box), true dbx procesing is not currently 
possible in a home -built circuit due to the inavailability of the dbx IC's. 
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FIG. 7-THE COMPLETED STEREO DECODER BOARD. Next time, we'll show you how to build the 

circuit shown here. 

4 

AN OUTBOARD TUNER lets you use the circuit 
with a TV that lacks audio outputs. Next time. 
we'll see many other ways of using the circuit. 

- 11-- Pt1 = - I. -R -L 1- k = - 2L. 
Because both channels have heen inver- 
ted. the stereo relationship is preserved. 

1 hr t\o op -amps in I('ti pro; ide an 

additional stage of amplilication to dri\e a 

pair of stereo headphones. II. you don't 
plan to use headphones. or if von are 

content to use only your stereo's head- 

phone jack. all components to the right of 
Iwe-output jails .13 and .14 may he de- 
leted. 

The schematic of the decoder's po\\er 
supply is shown in Fig. 6. It provides an 

unregulated I5 -volt I)(' output. Transistor 
(14 is used as a capacitance multiplier. to 

COMPENSATION 

THE MARCH 1985 ISSUE OF RADIO-ELEC- 
tronics has a good description of the dbx 
system, but we'll summarize the salient 
features here. Keep in mind the fact that 
dbx operates only on the stereo difference 
signal (L. - R). 

The signal is compressed at transmis- 
sion by a fixed ratio of 2 to 1. 

The signal is pre -emphasized by a 
combination of 75-µs and 390 µs net- 
works. 

The signal is spectrally companded by 
a variable ratio that depends on broad- 
band frequency balance and signal level. 

Of those three functions, spectral com- 
panding is the most difficult to compen- 
sate for. We include de -compression 
circuits and the proper de -emphasis net- 
works, but we decided not to include spec- 
tral de-companding in our decoder, based 
3n the following rationale. 

Spectral companding's primary func- 
tion is to mask high -frequency noise when 
the signal is composed primarily of low 
frequencies at relatively low levels. It does 
so by adding a variable amount of high - 
frequency pre -emphasis at the proper 
times. If the signal contains relatively high 
signal levels across the entire audio spec- 
trum, little spectral companding is per- 
formed. Fortunately, in the real world of 
television broadcasting, high-level signals 
that extend across the entire audio spec- 
trum are fairly common, so little dbx com- 
panding actually is performed. 

All television stations use sophisticated 
audio processing devices to boost the au- 
dio level during quiet program material, 
and to limit the level during loud material 
(like commercials). Those devices gener- 
ally divide the spectrum into three bands, 
and Each band is independently 
monitc<red by the processor to ensure that 
the levels in each band remain relatively 
high. 

The end result is that overall modulation 
remains high across the entire audio 
spectrum for most types of program mate- 
rial. Therefore, the dbx circuitry would do 
little spectral companding, so we made no 
attempt to compensate. R -E 

isrovide high ripple reduction. The liver 
2. 2-11l: capacitors IC5O-('531 are dis- 
Itibuled on the PC hoard Iwhich we'll 
show ikAt lintel to keep the impedance of 
the po"er-supply rails low. That's impor- 
tant to Minimize crosstalk between dif- 
ferent sections of the unit. 

\s sf o' n in Fig. 7. most of the circuit- 
ry \k.e've descrihed mounts on a sineIe PC 

hoard. I.'nlortu lately, wave run out of 
space for this month. \\ hen we continue 
\e will sho\\ \ou boy, to build the circuit. 
X, well as se\eral methods of connecting 
the unit to a T\' of \'(R. At that tinte. the 

PC pattern will he provided. It you wish lo 
get a head stain. and are planning to pur- 
chase a pie -etched hoard. you can order 
one troto the source provided in the Parts 
List. R -E 
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Part 2 

J 

1)1 R LAST mul('LI: IN- 

Iroduced you to the 
R -E Robot. and to our project to provide a 

sophisticated, yet low-cost. alternative to 
the expensive home robot. This month. 
we will look a little more closely at the 
Robotic Personal Computer (RPC 1. The 
development of the R PC represented quite 
a challenge. hut produced an exciting sin- 
gle -hoard personal computer that can he 
interfaced \Y id' a wide range of oft -the - 
shelf or custom peripherals. 

Design criteria 
Most of our work to this point had used 

the SRC88 la single -hoard controller 
project described in the April through 
June. 1984 issues of Radio -Electronics). 
However. we realized that that single - 
hoard controller with its on -hoard inputs 
and outputs was too limited to use for our 
robot project. That applied both to the 
controller's input/output capability and to 
the programming environment that it 
provided. We knew what ""e needed-the 
productive programming environment of 
a personal computer combined with the 
economy and ruggedness of a single - 
board controller. Typical single -hoard 
computer features that add to that rugged- 
ness include application code in ROM. 

R BOT 
A detailed look at 

the Robotic Personal Cornputer- 
the brains inside 

the R -E Robot. 

110 
STEVEN E. SARNS 

stand-alone operation. battery -hacked 
static RAM, and independence front trou- 
blesome disk drives once the application 
programming is completed. I lowever. we 
needed the PC bus for possible future 
memory and input/output expansion of 
the robot. With so many ideas and pos- 
sihilitles revolving around our robot, we 
did not want the hardware to limit us. 

Alter a careful search. kse ¡blind that a 

single -hoard computer that met all of our 
requirements was not available. Our task 
then was to design such a computer. and to 
do it on a Spartan budget. 

The RPC 
The Robotic Personal Computer (RPC) 

was designed to bridge the gap between 
the single -hoard controllers and the per- 
sonal computer. Both types of machines 
have advantages and disadvantages. The 
controller is the classic solution to prob- 
lems for which microprocessor control is 
required. I however, the productive pro- 
gramming environment and the rapidly 
declining price of the personal computer 
are now tempting many manufacturers to 
incorporate complete personal computers 
into their products. 

It takes a major commitment of money 
and talent to design a single -hoard com- 
puter for dedicated control applications. 
Such a project requires a development 
system because the completed single - 

hoard computer has no operator interface. 
Typically. development systems cost he- 
tween $5(1(11) and $20.000 and require en- 
gineers to desi _ n the hardware and 
programmers to develop the software in 
assembly code. Once completed. 
however. the manufacturer has an eco- 
nomical system that is custom-tailored to 
his application. All soltksare is stored in 
ROM. the most secure and least expensive 
form of data storage. 

The personal computer offers an alter- 
native to the foregoing for situations 
where disk -based operating systems and 
applications programs are acceptable. 
lucir use nearly eliminates the need for 
the services of design engineers. because 
all that may he required in the way of 
hardware design is a peripheral hoard. 
and then only when a standard off -the - 
shelf product cannot he located. 

There are some disadvantages to using 
a personal computer in a dedicated control 
application. The major one is that they 
store their code on disk. Man, dedicated 
control applications require that the com- 
puter exist in harsh environments where 
disk drives cannot function reliably. An- 
other problem is the operator interface. 
The personal -computer interface has been 
optimized for the programmer or data - 
entry person. However. many control ap- 
plications require highly customized op- 
erator interfaces. such as LCI) or touch 
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FIG. 1-BLOCK DIAGRAM OF THE RPC. All major functions of the computer are shown here. 

panel displays. Finally. and most impor- 
tant. the end product is much more expen- 
sive than necessar\. 

With all that in mind. we set out to 
design our R PC, a single -hoard personal 
computer. Our design requirements dic- 
tated that the result would he a unique 
product. The major requirements were: 

The system must he íts uw n develop- 
ment system (like a personal computer). 

the system must he tailored (both in 
hardware and in software) to execute 
ROM -based programs. 

The system must have a readily accessi- 
ble expansion bus. 

the system must he economical at the 
hoard level, containing only those com- 
ponents needed to implement the design 
goals (like a single -hoard computer). 

Once the design specifications were 
clear, we dress up some block diagrams. 
The trick was to achieve a balance be- 
tween all the goodies that could he tied 
into the system. ss hile preserving econo- 
my of hoard space and component cost. 
l3elirre long, the design shown in Fig. 1 

began to take shape. And after several 
months of sketching, the first schematics 
emerged. A complete schematic of the 
ti nial version of t lie R PC '.s ill he shoss n in a 

future installment. 

Designing the hardware 
Once sse knew the overall design of the 

RPC. sse were lirced the task of selecting 

the components. The first step s\as choos- 
ing the microprocessor. Given the success 
of the IRN! PC. our first thought. natu- 
rally. \k as to use the 8088. That micro- 
processor is supported by the latest 
generation of softy, are packages avail- 
able. However. the 8088 requires a large 
number of support IC's. The newer 80188 
is a highly integrated version of the 8088. 
Much of the peripheral support circuitry. 
required by the 8088 has been included on 
the 80188 chip (see Fig. 2). That high 
degree of integration also made it easier to 
meet our goal of a physically small circuit 
board. 

Although dynamic RAM is less expen- 
sive than static RAM. there are several 
advantages in using static RAM for the 
RPC. During the applications -software 
development process, RAM can he re- 
placed ss ith programmed EPROM's as the 
program is developed. An EPROM pro- 
grammer is included on the hoard. That 

EPRO\1 programmer also programs 
[EPROM's. which is handy when you 
consider that some applications software 
Will probably need to he des eloped in the 
field. An on -hoard battery keeps the 
RAM powered tier sexertl months. One of 
the disadvantages of static RAM is the 
package size. Pros ision for special two - 
high RAM -stacking sockets is included. 
Those sockets accommodate up to I28K 
of RAM/EPROM memory. 

Upper memory'. normally the domain 

of the /iasic Input Output System (BIOS) 
and system monitor. if present. has re- 

cedes special attention. An entire 64K 
segment is allocated to -1 byte -wide sock- 
ets. the highest I6K contains the BIOS 
and power -on reset vector. Two more 
sockets contain 32K of high-level lan- 
guage and applications code. The fourth 
socket is either the EPROM programmer 
or contains applications code. A complete 
memory map is shown in Fig. 3. 

The system must support a disk drive 
during program development for program 
storage and retrieval. (The disk drive. 
hossever, must not he required in the linal 
target system. System software must he 

ROM based and tailored to ROM -based 
applications programs.)'lhe disk drive is 

invaluable when large amounts of data 
must he stored. Disk -drive support there - 

Can you imagine what a robot we could 
build with a staff of 250,000 (the entire 
readership of Radio -Electronics)? One 
key to the success of the R -E Robot is the 
collective development capability of that 
readership. In an effort to encourage the 
exchange of programs, sources of parts, 
hardware enhancements, and any other 
items of general interest, Radio -Elec- 
tronics, Stock Drive Products, and Vesta 
Technology are each offering special sup- 
port. 

Radio -Electronics will open a special 
section of its new remote bulletin board 
system (RE-BBS) to builders of the R -E 
robot. You can reach the bulletin board by 
calling 516-293-2283. 

Stock Drive Products (55 S. Denton 
Ave., New Hyde Park, NY 11040 516-328- 
0200) has agreed to supply a kit of parts 
for tl-e drive sub -system, including two 10 - 

inch pulleys and two 2 -inch pulleys. Part 
number 2Z6-RL11862 is available for 
$32.30. 

To simplify the mechanical aspects of 
builaing a robot, Vesta will sell, for a lim- 
ited time, an aluminum chassis (resem- 
bling the one in Fig. 1) at cost, 
approximately $45. The fully -populated 
RPC will be available for $294, including 
16K of RAM and the FORTH operating 
system. The Board -1 PC board is avail- 
able as a bare board for $41, or fully as- 
sembled for $289. All source code for 
testing the robot and implementing RCL is 

available on a 5.25 -inch disk for S2.00. All 
Vesta products are covered by a 15 -day 
return policy. MasterCard or Visa accept- 
ed; no purchase orders or terms available. 
Please add $8.00 for shipping and han- 
dling for the computer board. Vesta Tech- 
nology, Inc., 7100 W. 44th Avenue, Suite 
101, Wheatridge, CO 80033, 303- 
422-8088. 

Additional sources for various parts and 
sub -systems will be listed in future install- 
ments of this article. R -E 
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litre is included on the hoard. The Western 
Digital WI)177O single -IC floppy -disk 
controller supports both 5.25" and 3.5" 
drives. -I-he preferred drive is the latest 
Citizen 3.5" model: it offers tot o impor- 
tant advantages: I" overall height and 5 - 
volt DC operation (no other supply coll- 
ages are required). 

A Terminal was selected as the pro- 
granuner interface for program deelop- 
ntent. The variety of terminals available 
ranges from a computer system emulating 
a terminal to a battery -operated handheld 
unit. The terminal can be removed if it is 
not required by the application. Of 
course. the RPC must have a UART to 
drive the terminal. The Signetics 
SCN268I Was selected. 'lbw dual UART 
is supplied in a 28 -pin package. an impor- 
tant consideration when living to mini- 
mize hoard size. The second UARl 
channel has selectable RS -232 or direct 
TTL I/O. That allo"s direct connection to 
inexpensive board -level modems or other 
serial data -interface units. RS -232 volt- 
age -levels are generated on -board with a 
small DC -DC converter. 

Most control and data -acquisition ap- 
plications require time -of -day infi riiia- 

CLKOUT 

CLOCK 
GENERATOR 

r EXECUTION UNIT 

16 - BIT 
ALU 

16 - BIT 
GENERAL 
PURPOSE 

REGISTERS 
J 

tion, a function also included on the 
hoard. The National rxIM58274 real-time 
clock IC is supported by the saute battery 
used by the RAM. which provides several 
weeks of hatters operation. 

Printer support during development is 
required. A single octal driver, together 
with a few leftover gates is all that is re- 
quired to implement a parallel -printer 
Port. 

Interrupts in control applications are a 

key feature that must he supported. "I -he 
internal interrupt -controller of the 811158 
is not as flexible as an external intenupt- 
controller. nor will the 80188"s internal 
interrupt -controller support a PC -DOS 
RIOS. An external interrupt -controller 
must he used in the system. so we selected 
the Intel 8259A because the 80188 sup- 
ports that device. 

A complete I/O map of the RPC is 
shown in Fig. 4. 

'Ile external bus connector consider- 
ably affects the flexibility of the system. 
The popularity and flexibility of the PC 
bus led to the selection of that standard. 
One problem with that bus is that pe- 
ripheral boards are plugged -in in such a 

way that they mount at a 4(1° angle to the 
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FIG. 2-THE 80188 MICROPROCESSOR was selected for our project because of its compatibility with 
the 8088 and its high degree of integration. 
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motherboard. Such an arrangement posed 
significant packaging problems. 'Ii) elinti- 

continnted on pnm'e by 
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Make your home 
into something special! 
That's exactly what your home will 
be when you fill it with Heathkit elec- 
tronic products - products that make 
your life easier and more enjoyable. 
Within our diverse line are kit and 
assembled products sure to enhance 
each room in your home. 

1. Make your entryway 
f , 

more secure and easy to use 
with the Keyless Doorlock. 

1 You'll never again be locked out 
because of lost or forgotten keys. 

I All it takes is a simple fingertip 
entry of a four -digit code, and p 

the Keyless Doorlock unlocks your door. 

2. Add a new 
dimension to your 
living room with 
your own Comput- 
erized Weather 
Station. This Digital Weather Station 
displays up-to-the-minute temperature, 
wind, and barometric pressure readings, 
along with time and date. 

3. Give your kitchen a 
unique blend of style 
and efficiency with our 
Digital Wall Clock. This 
easy -to -build kit keeps time 
with cuartz-crystal accuracy. And 
with is simulated oak wood -grain finish 
cabinet, you'll have a timepiece that fits into 
almost any decor. 

4. Put your den to 
greater use with this 

IBM PC AT Compatible 
Computer. Do word 
processing, personal 

- accounting and more 
when you run exciting 

IBM-compatible software on 
your Last and powerful HS -241. And you 
can b add it yourself in just a few hours. 

5. Bring the latest 
in digital tech- 
nology to your 
bathroom. This Dig- 
ital Scale lets you closel`-- 
monror your weight with electronic 
precision. And, it's battery operated so 
it's sa-e to use right out of the shower. 

6. Add a video 
entertainment cen- 
ter tc your bedroom. r 

Our 19" -diagonal 
stereo TV kit gives you 
an ex_ra-sharp color- 
correzted picture with full stereo sound, 
and C:3nvenient viewing that you can con- 
trol from your bed. Comes in a simulated 
walnut cabinet that complements your 
room 
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7. Transform your__ 
rec room into a 
haven for hobby 
fun. Put our Deluxe L- ---_ 
()RP CW Transceiver in this room and en- 
joy superb HAM radio operation that ex - 
cells in performance and features. It offers 
expandable transmission and reception 
capabilities. 

8. Give your workbench 
a touch of profession- 
alism with this oscillo- 
scope. Whether you're a 

service technician or a hobbyist, you'll love 
the wide range of measurement capability 
our laboratory -grade Dual Trace 10 MHz 
Oscilloscope gives you. 

9. Add practicality 
to the utility room 
and save money, too. 
Avoid expensivy food 
spoilage with our Freezer 
Alarm that 

Crn 

; 

warns you when the inside temperature of 
your freezer rises too high. Prevent water 
damage with our Food Alarm that warns 
you of water that's where it shouldn't be. 

10. Make your .`'+ coming and going 
" - easier than ever. 

Your garage door will 
open with incredible 

ease and dependability with our Deluxe 
Garage Door Opener. Easy to install, this 
opener is durable and includes a handy 
security light. 

You'll find fun and excitement with 
every Heathkit product. Whether 
they're in kit form or already as- 
sembled, our products will help you 
enjoy your home more than you 
ever dreamed possible. 
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Send NOW for your FREE HEsthl:it Catalog. 
Send to: Heath Company, Dept. 020-494 

Benton Harbor, Michigan 49022 

Name 

Address 

City State lip 
A subsid_ary of Zenith Electronics Corporat cn CL -789A 

CIRCLE 86 ON FREE INFORMATION CARD I 

Heathkir 
Company 
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IN TINKI,RING AROUND IN r)IIR 
shops. matt\ of us have come up with a 

circuit or design that \\e think is unique. 
Rut how do \ou go about finding out if 
your idea really is unique. and if it is 
worth the time and money required to ob- 
tain a patent') 

Actual l\. though the process may 
sound intimidating. applying Ibr a patent 
is a relatively simple task. True. the cost 
of hiring a good patent attorney is high: 
but if you are willing to do some of the 
work yourself. Vol! can save quite a few 
dollars. In this article. we are going to 
dispel a few superstitions about the patent 
process and show you the best ways to 
protect your ideas. 

There is a down side to the patent pro- 
cedure. Patenting demands time Ibr writ- 
ing. requires attention to detail, and 

appears to the uninitiated as the complex 
domain of the legal procession. As a re- 
sult. technically oriented people often shy 
away from patent applications and what 
seems like an overwhelming amount of 
paperwork. But thanks to some recent 
legislation. the situation li)r inventors has 
improved. Since the Patent and Cops right 
Act o1' 1982 was enacted. examiners in the 
Patent and Trademarks Office 11' I'OI ha\e 
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been helping those who need it with the 
paperwork . 1 hat stakes it easier and more 
aftiodahle li)r garage or table -top inven- 
tors to protect their ideas. 

One way to save stoney in the patent 
process is to compose your o\wn applica- 
tion. lou should hire a professional to 
examine the document. but that will cost 
considerably less than paying for the time 
and effort to draft the original. lhars not 
to say that paten( attorneys are not neces- 
say. Par from it. If your application en- 
counters "interference'' (that's when 
another applicant claims that he had the 
saute idea) you will \want a professional to 
ensure that your rights a re adequately pro- 
tected. \(any patent attorneys ha\e spent a 

great portion of their lives studying the 
patent laws and practices that have 
evolved over the 18(1 years that the PiO 
has been in existence 

Protecting creativity 
A patent liir an invention is a govern- 

ment grant to "...the right to exclude 
others from staking. using. or selling..." 
the invention. The patent may be main- 
tained for 17 years. A patent is not a 

, opyruglit or trademark. Copyrights and 
trademarks copier other rights to crea- 
tions. or "ideas.- Since copyrights and 
trademarks protect creative works they 
appear similar to patents. but each is com- 
pletely different and serves a different pur- 
pose. A copyright protects the writings of 
an author against copying. and in some 
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TABLE 1- 
LIST OF DEPOSITORY LIBRARIES 

Location 
Albany, NY 

Atlanta, GA 

Baton Rouge, LA 

Birmingham, AL 
Boston, MA 
Buffalo, NY 

Charleston, SC 

Chicago, IL 
Cincinnati. OH 
Cleveland, OH 
Columbus, OH 

Dallas, TX 
Denver, CO 
Detroit, MI 
Durham, NH 

Houston, TX 

Kansas City, MO 

Lincoln, NB 

Los Angeles, CA 

Madison, WI 

Memphis, TN 

Milwaukee, WI 
Minneapolis, MN 

Newark, DE 

Newark. NJ 
New York, NY 

Philadelphia, PA 
Pittsburgh, PA 
Providence, RI 

Raleigh, NC 

Sacramento, CA 

Seattle, WA 

St. Louis, MO 
Stillwater, OK 

Sunnyvale, CA 

Tempe. AZ 

Toledo, OH 
Univ. Park, PA 

Library 
New York State 

Library 
Georgia Tech Library 

Troy H. Middleton 
Library 

Public Library 
Public Library 
Buffalo and Erie 

County Public 
Library 

Medical University of 
South Carolina 

Public Library 
Public Library 
Public Library 
Ohio State University 

Library 

Public Library 
Public Library 
Public Library 
University of New 

Hampshire 

Fondren Library 

Linda Hall Library 

University of 
Nebraska -Lincoln 

Public Library 

Kurt E Wendt 
Engineering Library 

Memphis & Shelby 
County Public 
Library 

Public Library 
Minneapolis Public 

Library 

University of 
Delaware 

Public Library 
Public Library 

Franklin Institute 
Carnegie Library 
Public Library 

D.H. Hill Library 

California State 
Library 

University of 
Washington 
Engineering Lib. 

Public Library 
Oklahoma State 

University Library 
Patent Information 

Clearinghouse 

Science Library. 
Arizona State 
Library 

Public Libary 
Pattee Library. Penn 

State University 

cases includes perforating and recording 
rights. This mag: /ine. for csantple, is 

copy righted. and selling unauthuriied 

photocopies of it is against the lay,. 
Col:, rights are registered in the Cups right 
(Mice in the Lihran of ('ongress. IFor 
inure information. \\ rite to Register of 
Copyrights. Librar of Congress. Wash- 

ington. D.C. 20540.) 
Trademarks relate to any \\urd. name. 

s\ mho'. or device that is used in trade to 
indicate the origin of goods. and to dis- 
tinguish them from the goods of others. 
Information on registering trademarks 
can he tound in a pamphlet. "General 
In t iii tui ti ni Concerning Trade'narks,.. 

hi._h ma\ he obtained from the Patent 

and Trademark Office. 
he PTO is located at Crystal Plaza. 

2_(121 Jitterson Davis blighway. Arlington. 
VA 222(12. II maintains the only complete 
collection ut U.S. patent literature tiled 
according to subject matter. Hie ex:un- 
'.ners ase one set of search tiles 1hile the 

public has access to another collection in 

the I'Lhlic Search Room. Arranged Ir 
subject according to a elassilicatron sys- 

tem. the patent search tiles contain more 
than 31)1) classes. and more than 90.(1(0 
subclasses. Catalogs and a computer sys- 

tem entss-reterence the -3 million US pat - 

TABLE 2-COVER LETTER 

Commissioner of Patents and Trademarks 
Washington, District of Columbia 20231 

Request for Participation in 

Disclosure Document Program: 
Disclosure of (Your Name) 
Entitled: (Name of YDur Invention) 

Sir: 

D ate 

Attached is a disclosure of my above -entitled nvention consisting of one 
(1) 'beet of written description and one (1) se3arate drawing, a $6 check, a 

stamped addressed return envelope, and a duplicate copy of this letter. 

It is. respectfully requested that this disclosure be accepted and retained for 
twc years (or longer, if I ater refer to it in a paper filed in a patent 
application) under the D sclosure Document Program. 

Very Respectfully, 

(Inventor's Name) 
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TABLE 3-THE DECLARATION 

As a below named inventor. I hereby declare that: 

My residence, post office and citizenship are as stated below next to my 
name. 
I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original. first and joint inventor (if plural names are listed 
below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled Circuit for a Battery -Powered Wetness 
Alarm, the specification of which 

is attached hereto 
was filed on as application #- 
and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the 
above -identified specification, including the claims, as amended by any 
amendment referred to above. I acknowledge the duty to disclose 
information which is material to the examination of this application in 
accordance with Title 37. Code of Federal Regulations, paragraph 1.65(a). 

(check one) 

I hereby claim foreign priority benefits under Title 35, United States Code, 
paragraph 119 of any foreign application(s) for patent or inventors 
certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that 
of the application on which priority is claimed. 

Prior Foreign Application(s) Priority Claimed 

(number) (country) (Day/Month/Year filed) Yes No 

I hereby claim the benefit under Title 35, United States Code, paragraph 
120 of any United States application(s) listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in 
the prior United States application in the manner provided by the first 
paragraph of Title 35, United States Code, paragraph 112, I acknowledge 
the duty to disclose material information as defined in Title 37. Code of 
Federal Regulations, paragraph 1.56(a) which occurred between the filing 
date of the prior application and the national or PCT international filing 
date of this application. 

(application serial no.) (filing date) (Status) 
(patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to 
be true: and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment or both. under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of 
the application or any patent thereon. 

Full Name: Address: 
Inventor's Signature' 
Date: Citizenship' 

eats into related subclasses. \lore than It) 
million foreign patents and about I mil- 
lion copies of articles I.ront professional 
journals are also tiled according to the 
classification system. The \seekl' "Ot- 
licial Gazette" outlines the 12111) or so 
patents granted liar that week. 

Depository libraries, located 
throughout the U.S. (see Table I1. contain 
copies of some or all of the U.S. patents. 
hut arranged in numerical order. If you 
want a cop) of a patent and you know its 
number. you can locate a copy at one of 
those libraries. or sou can order photo- 
copies of the patent from the PTO for 51) 

cents each. 

Types of patents 
Let's briefly mention the types of pat- 

ents that the govern me rat grants. then cor-- 
cenu'ate on the ty pe that usually applies to 
electronics circuits and equipment. 

First, a design patent protects the gen- 
eral appearance and visual a-rangenurt 
of an invention. You have created a 

control panel with an LI:I) and knob ar- 
rangement that you think is special. 'Ihe 
design patent consists of a professional 
drawing of your design. along ssith the 
proper identilving paperwork called the 
derlurutiam. 

Material.; patents. usually used to pro- 
tect chemical titrnlulations. describe the 

mixture and use of materials. 
Plutt putruts cover organic platter such 

as flowers and tegetables. Lately. those 
patents have been used to protect bio- 
chemical developments such as gene 
splicing. 

A striu.n re patent describes an object. 
such as a spoon. and explains hors the 
object works. 

Finally. regular utility patents are used 
to protect processes or systems and to 
describe the way a group of components 
or materials operate together. That type of 
patent usually includes schematic di- 
agrams. flow charts. mechanical draw- 
ings. or combinations of those, together 
with descriptions of how the invention 
works. That ts pe of patent is the one most 
likely to be obtained for an electronics - 
oriented invention. 

The first steps 
Belitre writing patent applications or 

raising the lees for lawyers, you must es- 
tablish the date when you first conceived 
the invention. A disclosure document and 
your laboratory notebook together will 
satisfy that need to reify the idea's con- 
ception. as well as the building. testing. 
and development of the hardware. 

A tale that occasionally surfaces sug- 
gests that you mail yourself a registered 
letter containing a description of the in- 
\ention. and never open the letter until the 
patent court asks for it. That way. you 
would have it dated reference for sour in- 
vention. While sending vourselfthe regis- 
tered letter prohahly \ion't hurt. the 
correct method 'or estahl I slit rig the date of 
your invention is to take advantage of the 
invention -disclosure process of the PTO. 
That process allows you to suhntit a short 
description of the invention and receive a 

time -stamped receipt of its entry into the 
PTO archises. The PTO assigns a refer- 
ence nunther to the disclosure and mails 
the number to you for inclusion in Vogt 
patent application. should you suhntit 
one. The PTO will maintain the document 
for two \ears after you suhntit the dis- 
closure..Iltat description of the invention 
need not contain the saute les el of detail as 
that in the patent application. but the in - 
limitation must describe the idea suffi- 
ciently to he judged the saute idea. 

That disclosure document contains spe- 
cific sections that fully communicate the 
essence of your idea. To introduce your 
disclosure, a standard letter accompanies 
the document. A sample of the letter is 
shown in Table 2. As shown. the letter 
lists tite contents of the submission. and 
states that you desire participation in the 
program. Note that you must include a 

check or mopes order for Sb. and a stamp- 
ed. sell -addressed envelope for the Info to 
return your registration card. 

The test of the disclosure is up to you, 
hut should contain the following sections: 
'title (the name of the invention): inventor 
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(your name and address): function la 
statement about what the invention does): 
use (a description of the invention's use): 
description (the physical/electrical de- 
scription of the invention, with references 
to any accompanving drawings) and dill 
ferences front existing devices (a state- 
ment of how your invention improves 
upon or differs from other devices). As 
indicated in the preceding, you should 
include a drawing or drawings of your 
invention. I'or that document. the draw- 
ings need not he complete (you may he 

still developing the invention). hut it 

should embody the creative part of the 
idea. 

Your notebook can become critical in 
establishing your rights. Experienced pat- 
ent applicants use a standard log -hook 
technique, the saute as is used in scientific 
laboratories. Date everything, show di- 
agrams. objects. tests. and results. and 
annotate every page with the following 
words: "I have read and understood." 
l lave someone (hut not a relative) who is 

knowledgeable enough to understand 
what they h: ve read. sign each page. The 
notebook should he a sewn -together type. 
like a school copy hook. Write everything 
in ink. Number the pages. 'fo correct er- 
rors. cross out entries and initial them 
rather then erasing. Use the page numbers 
and dates for reference within the note - 
hook. Keep in mind that the primary use 

of the hook is to tell the complete and 
detailed story of how and when you carte 
to produce the invention. 

With sour notebook up to date and your 
disclosure receipt on its way hack from the 
PTO. you are ready to begin a search for 
other patents that relate to yours ( prior art) 
and to prepare your application. If you 
would rather hire a professional for the 
search without incurring the full expense 
of a patent attorney. you may want to talk 
to a patent agent. 

'úr can find a qualified patent agent 
listed in the Register of Parent Attorneys 
and Agents. which can he ordered trout 
the Superintendent of Documents. U.S. 
Government Printing Office. Wash- 
ington. I)C 21)402. 'Ihe price is $12. 'lit he 

listed. 'patent agents must comply with 
regulations that require good moral 
character and good reputation, and must 
have the legal. scientific. and technical 
qualifications necessary to render a valu- 
able service to applicants. 

Patent agents maintain access to the 
PTO library. prepare patent applications. 
and deal with the examiners. \\'hile they 
are barred from practicing law and can not 
conduct patent litigation. they are usually 
as qualified as patent attorneys to perfitrnt 
patent searches and prepare patent ap- 
plications. But for an interesting experi- 
ence. and to acquire the knowledge 
necessary' to tile future patent applica- 
tions. you can prepare the paperwork 
yourself. 

TABLE 4-THE SPECIFICATION 

TITLE: CIRCUIT FOR A BATTERY -POWERED WETNESS ALARM 

CRC SS REFERENCE TO RELATED APPLICATIONS: 
Patent Disclosure (#), '(title)' submitted to the 
Commissioner of Patents and Trademarks on (date) 

RIGHTS TO INVENTIONS MADE UNDER FEDERALLY -SPONSORED 
RESEARCH AND DEVLEOPMENT: None. 

BACKGROUND OF THE INVENTION: 
A quantity of electrical and mechanical water detection and water alarm 
mechanisms exists which sense the presence of water and cause either 
local or remotely located alarms to sound. Until semiconductor electronics 
were developed, an alarm capable of sensitivity to wetness has been 
costly to build because amplification is necessary and vacuum tubes 
require hazardous operating voltages. Semiconductor electronics devices 
have been used to provide the sensitivity to wetness by amplifying small 
changes resulting from electrical conduction on a wet floor. The power to 
operate these semiconductor electronics devices used in wetness alarms 
can be supplied from batteries. 
Because batteries wear out, the monitor function provided by the alarm 
may cease without external indication provided by extra circuitry. 

Summary: 
This invention increases the battery life in a battery -powered alarm which 
monitors a surface for wetness. When water wets a surface which is 

touched by two electrodes, the wet surface becomes a high resistance 
circuit connecting a battery to a Silicon Controlled Rectifier (herein called 
an SCR). Battery voltage thus connected causes the SCR to conduct. 
Because the SCR is in series with a crystal noise generator, the battery 
power activates the noise generator thus sounding an alarm to wetness on 
the surface touched by the electrodes In its monitor state, with no water 
on the surface, the SCR operates as a reverse -biased diode. In this state, 
no electric current is required to flow from the battery to the circuit to 
maintain the monitor function. 

Brief Description of the Drawing: 
Figure 1 is an electrical schematic diagram of the invention. The electrodes 
are any metal that conducts electricity. SCR1 is an SCR. BZ1 is a noise 
generator. B1 is a battery. R1 is a resistor. 

Best Mode for Carrying Out the Invention: 
The invention should be housed in a container having a water tight seal, 
and having the electrodes mounted externally to touch the monitored 
st.rface. The battery capacity should equal that necessary to operate the 
noise generator plus that necessary to overcome SCR resistance when 
the noise generator is turned on. 

The patent application 
To illustrate one possibility her a patent 

application. let's look at the circuit in Fig. 
I. The circuit is designed to warn of water 
or moisture on a surface. such as a floor. 
Only slight dampness is required to set off 
the alarm. as any dampness will reduce 

ELECTRODES 
O 

SCRI 

BZ1 

1 
81 

FIG. 1-A BATTERY -POWERED MOISTURE 
alarm. The circuit might be patentable based on 
the fact that. In the absence of water, the SCR 
remains off and negligible current flows. there- 
by conserving battery life. 

the resistance between the electrodes and 
trigger SCR I. That in turn causes a 

pie.:oelectric sounder to issue an audible 
alarm. Once SCR is triggered it stays on 
evert if the water evaporates. 

What stakes the circuit different. and 
hence patentable. is the tact that when no 
water is present. SCR I remains off and no 
current flows through the circuit. except. 
of :nurse. for leakage. That means that 
the hatter could last litr almost its entire 
slatf I ile. Now that we have a subject for a 

patent, let's see how a patent application 
would he prepared 

The first pail of the application is called 
a declaration. A sample declaration is D 
shown in -fable 3. It contains a standard z 
oath and statement of inn- intent to file for D 
patent protection. If you expect to submit 
future patent applications. then stake a 6 - 
few photocopies with blanks as shown. In E9 
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our sample. the lirst of those blanks. the 
title of the invention. has been filled in 
with the name of the circuit. 

The rest of the document consists of the 
Specification. show n in Table 4. the 
Claims sh»n in Table 5. and the Ab- 
stract. shown in Table 6. Let's look at 
those in more detail. 

As you become familiar with the speci- 
fication. you will realize that it begins 
with general information and becomes 
more detailed as it proceeds. Remember 
that the specification must describe the 
invention sufficiently to he understood by 
someone "skilled in the art." You need 
not explain the physics of electricity or 
electronics theory. 

Let's consider the title. Placed at the 
top of the page. the title should contain 
two to seven words. convey the essence of 
the idea, and he limited to the matter dis- 
cussed in the document. For our example 

water alarm, the title "Electric Water 
Alarm'' would not he the best choice be- 
cause the essence of the idea is not merely 
to sound an alarm to the presence of water. 
The alarm might merit a patent because 
the invention's battery will last a long time 
and thus allow the alarm to he self-con- 
tained and portable. A better title might 
he "Portable Battery -Powered Water - 
Alarm Circuit." or. better yet. "Circuit 
for a Portable. Battery -Powered Water 
Alarm. - 

In the paragraph ('ra.c.c References lo 
Related Applications. we mention the dis- 
closure that was filed previously and in- 
clude its title and the registration number 
supplied by the PTO. 

Rights to Inventions made under 
Federally -sponsored Research and De- 
velopment means what it says. For many 
applications. the rights must he shared by 
a laboratory or institution funding the de - 

TABLE 5-THE CLAIMS 

page 2 

CLAIM: 

What's claimed is: 

1, An electric circuit for use in a wetness alarm, said circuit 
comprising: 

a Silicon Controlled Rectifier, 
an electric noise generator; 
two electrodes; 
a resistor; and 
a battery. 

2. A circuit as defined in Claim 1 connected such that electric 
current is connected from said battery to said noise generator 
through said Silicon Controlled Rectifier. 

3. A circuit as defined in Claim 1 connected such that said electric 
noise generator operates only when the electrical resistance 
between said electrodes decreases. 

TABLE 6-THE ABSTRACT 

ABSTRACT: 

page 3 

An electric circuit for use in a portable wetness alarm. The circuit senses 
the presence of water on a surface and sounds an alarm. When no water 
exists, the circuit requires no power from its source because the 
semiconductor switch, a Silicon Controlled Rectifier, remains off and offers 
a very high impedance to the power source. As a result, the circuit 
performs its monitor function for the battery shelf life without' replacement. 

A SHORT HISTORY OF THE PTO 

While the first recorded patent grant oc- 
curred in the Republic of Venice in 1474 
AD, our U.S. patent system evolved from 
the 17th century English system, when 
patents for inventions were granted during 
the reign of Queen Elizabeth. Across the 
Atlantic, the Americans disliked monopo- 
lies, but continued the patent process be- 
cause they recognized the benefits to 
society and the just nature of rewarding 
innovation. 

The earliest American patent was 
granted by the Massachusetts Bay colo- 
ny, in 1641, to Samuel Winslow for a salt - 
manufacturing process. As the colonies 
prospered, the individual states granted 
patents, but the localized process be- 
came recognized as inconvenient and ex- 
pensive. Proposals that the Federal 
government grant patents and secure 
copyrights were written into the Constitu- 
tion. Article 1, Section 8 states: Congress 
shall have the power "to promote the pro- 
gress of science and useful arts, by secur- 
ing for limited times to authors and 
inventors the exclusive right to their re- 
spective writings and discoveries." 

The patent office became a distinct bu- 
reau in 1802 when a separate official in the 
State Department was installed as the Su- 
perintendent of Patents. Patent -law revi- 
sions enacted in 1836 reorganized the 
office and designated the official in charge 
as the Commissioner of Patents. The Pat- 
ent Office remained in the State Depart- 
ment until 1849, when it was transferred to 
the Department of the Interior. In 1925 
control of the Patent Office was trans- 
ferred to the Department of Commerce, 
where it is today. R -E 

velopment. For our illustration there is no 
sponsorship. 

In Background o/'the Invention (which] 
also could he called Tcahnical Field), we 
begin to tell the exaniiner about the inven- 
tion. 'Elie background should describe the 
general nature of the invention and may 
include a paraphrasing of the applicable 
U.S. patent classification. Following the 
general statement, a description of the 
prior art should he included. In addition. 
problems that the invention solves when 
compared with other inventions should he 
discussed. 

the Sunnruny contains a general state- 
ment of the invention. In the summary. we 
try to point out the advantages of the in- 
vention or describe how it solves the prob- 
lems that exist in the prior art. If possible. 
the concept that makes the invention spe- 
cial should he discussed. Parts necessary 
to build the invention (for example. 
SCR's. resistors, etc.) should be men- 
tioned only to the extent that they contrib- 
ute to an understanding of the invention. 

In the next section. Brief Description of 
Drawing(s), we refer to the drawing and 
describe the function of the elements. All 

continued on page 69 
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This month we show you how to build 
and align a gated -pulse decoder. 

Part 7 LAS"r'II SI \VI: I.( >K U) 
at a practical decoder 

for the sine\\ave scrambling system. This 
month well look at another practical de - 

scrambles. It \\ ill decode the gated -pulse 
system. 

Gated -pulse descrambler 
The popular gated -pulse system oper- 

ates by suppressing the sync -pulse level 
so that the amplitude orthe video signal is 

higher than that of the sync tips. That 
throws off the TV's sync circuit. which is 

designed to assume that the highest am- 
plitude signal is the sync. 'The result is a 

picture that rolls. tears, and is generally 
unwatchable. 

A 15.734-kHi reference signal is used 

in restoring the sync. That signal is modu- 
lated onto the channel's audio carrier. 
which is located 4.5 MHz aho\e the video 
center frequency. The audio signal may he 

scrambled or unscrambled. If scrambling 
is used. it is done by stripping the audio 
away from the main audio channel and 
locating it on a 31.5-k11z suhcarier. 

In order to decode a gated -pulse signal. 
\\e 'tine to restore the correct sync -to - 
video -amplitude relationship. "Ilse circuit 
shown in Fig. I does just that. Let's see 

how it works. 
'Ile scrambled signal is fed to jack .11 

and coupled to ICI. an MCI35(1 variable - 
gain IF amplifier. The gain (Willa( stage is 

WILLIAM SHEETS and RUDOLF F. GRAF 

determined hV the instantaneous \oltage 
at pin 5. Mavimunt gain. about 20 dB, is 

achie\ed \\hen that \oltage is +5. Rais- 
ing the voltage at pin 5 causes the gain to 
drop. For instance, at +h volts, gain 
drops to about 12-14 dB. That feature of 
ICI gi\es us a way to restore the proper 
relationship between the sync and the vid- 
eo. That is. raising the gain or that stage 

during the svna: pulses will cause the peak 
sync tip to once again have a higher ampli- 
tude than the peak Video. Gain is raised by 

applying a negative -going pulse to pin 5. 

The majority of the decoder's circuitry 
is used to generate the required pulses. A 

portion of the amplified RF-input signal. 
taken from the output or ICI. is coupled to 
IC2. an MC1330 video detector/antpliher. 
"I -hat IC has a gain or about 3(1 dB. The 
output. at pin 4. is a scrambled video 
signal. That signal is red to IC4. an 

1\1(1355 'I'V-sound IF amplifier. Among 
other things. that IC functions as a quad- 
rature FM detector and a limiter. the 1.2 - 

CIS network is used to tune the detector to 
4.5 MHz. 

Remember that the decoding reference 
signal is modulated onto the 4 5 -MHz 
sound carier. It is extracted front the car- 
rier using an MCI31O FM -stereo I'LL de- 
modulator. IC5. )hat IC contains a PI.L. 
audio demodulators, a pilot -carrier out- 
put, and a stereo -lamp output. which is 

used as a pilot -carrier detector here. 

The audio signal appears at pin I'_ or 
IC4 and is coupled to IC5 via a highpass 
filter (C27. C28. RIti. and RI91. Resistors 
R20 and R21 are used to determine the 

flequern_v of ICS's internal \'CO. By Vary- 

ing the :.ettMg of R21, the \ CO should he 

made to run at 4 tintes the horizontal fre- 
quency. or at approximately h3 kHz. 
When that is done, a 15.734-kH7 signal 
appears at pin 10. That signal is amplified 
by QI and passed to ICh. a ('I)452S dual 

ntonostahle ntultivibrat(rr. 
Ihe dual ntonostahle handles the task 

of generating the missing s\ne pulses. 
"I -he signal at the collector of Q1 is fed to 

one nutnostable at pin 4. That ntonostahle 
generates wide 13(1 to ht) 1.1.s1 pulses. with 
a repetition rate of 1/15.734 kl-Iz. at pin 
13. than pulse train is used to trigger a 

second utonostthle ntultivihrator (pin 121 

which venerates a nominal II -µs pulse 
every 63 p.s. The network consisting of 
R25, R3I, and C34 sets the pulse width of 
the first ntonostahle: the network consist- 
ing of R32. R3I. and C35 sets the pulse 
width of the second ntonostahle. Since 
the second nwnostahle is triggered by the 

falling edge of the pulse from the first 
monost.lhle. we can Contol the position 
(tithe I I -µs pulse generated by the second 
ntonostahle by van ing the length of the 

pulse generated by the first ntonostahle. 
Therefore. \\e can place the I I -µs pulse 
anvwht.re \\e want during the v ideo -line 
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FIG. 1-DESCRAMBLE GATED -PULSE SIGNALS using this easy -to -build circuit. Information for 
winding transformer T1 and coil L1 can be found in the text. 

interval. Of course. we want to time it so 
that pulse coincides with the sync -pulse 
intervals. Potentiometer R28 sets that tim- 
ing. and potentiometer R32 is used to 
tailor the pulse -width output to I I µs. 

The CI)4528 outputs both a positive - 
(pin I() and negative- (pin 9) going pulse 
train. As previously mentioned. for de - 
scrambling we need a negative -going 
pulse. That circuit could also he used to 
scramble a signal. 'That is done by select- 
ing the positive -going pulse. Switch SI is 
used to select the appropriate polarity. If 
you arc always going to use the circuit for 
the saute application. the sw itch could he 
replaced by a juniper. Resistors R29 and 
R3() form a voltage divider that drops the 
amplitude of the pulse train to the appro- 
priate level for the AGC circuit of ICI. 

the RF output of the circuit is taken 
from pins I and ti of ICI. A tuned circuit 
consisting of Ch. R6. and TI provides a 

way of coupling the output of the IC to a 

typical 75-olun load connected to 12. 
Note that in the gated -pulse system. the 

pulses within the vertical -blanking inter- 
val are not altered. That's because sonic 
more complex variations of the gated - 
pulse scrambling technique hide their de - 
scrambling infilrmation within that inter- 
val; this circuit gill not decode signals 
whose descrantbling information is hid- 
den in that way. "Iheretitre. the scrambling 
signal is suppressed during the vertical - 
blanking interval. When the scrambling 
signal is suppressed, there is no input to 
pin 2 of IC5. causing pin 6 of that IC to go 
high. The result is that transistor QI is cut 
off during the vertical blanking Intel val. 
and the monostable is not triggered. 

In some systems audio is "scrambled" 
by stripping it away and hiding it on a 
3I.5 -kHz suhcarrier. 'hie audio is re- 
covered by ICS. with right -channel and 
left -channel information appearing at pins 
4 and 5. Since conventional television 
sound is monophonic. we only need the 
audio at one of the pins. lherelirre, the left 
channel audio at pin 4 is coupled to IC3. 
an I,M 386 audio amplifier via C33, and a 

R29 

10K 

IN 

14 
C35 

15 
J .0033 

Si 
POLARITY 

R30 

10K 

'SEE TEXT 

de -emphasis network that consists of R14. 
C19. R15, and C21. The output of IC3 is 
sufficient to drive a standard 8-ohmspeaker. 

Volume can he adjusted using 
R16. If the audio is not "scrambled the 
audio circuit just described is not needed 
and therefitre can he eliminated. 

Building the circuit 
With the possible exception of the coils 

and the transformer, all components 
should he easy to locate. In addition, a 

complete kit of parts, including coils. PC 
hoard. etc., is available from the supplier 
mentioned in the Ordering Information. If 
you'd like to etch your own hoard, use the 
pattern that is provided in PC Service. The 
pans -placement diagram is shown in Fig. 
2. A photograph of the completed hoard is 
shown in Fig. 3. 

Note that coil 1.2 is a custom compo- 
nent and is available only from the sup- 
plier mentioned: its cost is nominal. 
Transformer TI consists of two windings 
on the same 1/4 -inch form. The primary is 
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FIG. 2-PARTS-PLACEMENT DIAGRAM for the gated -pulse decoder. Most of the circuit's components 
mount on the PC board. 
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FIG. 3-THE COMPLETED BOARD should resemble the one shown here. The locations of several key 
components have been noted. 

O turns of No. 22 enameled wire. center - 
tapped: the secondary is one turn of NO. 

22 enameled wire. Coil LI consists 01'81,2 

turns of No. 22 enameled wire on an S-32 
screw. After winding the coil. remove the 
screw and replace it with an appropriate 
tuning core. As discussed last time. that 
core can he removed from a coil scav- 

enged front an old radio or TV set. An 

appropriate core is also ntanulactured by 
Midland Ross. C:nhiot I)isision I(hte 
Alewife PI.. ('anthridee MA 1)2140): it is 

pan number 515- 22_5-11;-221-1)1). 

Checkout 
Once all components are mounted on 

the I'C hoard. check the hoard for solder 
bridges. poor connections. improperly 

Ordering Information 

The following are available from 
North Country Radio, P.O. Box 53, 
Wykagyl Station, New Rochelle, 
NY 1C804: Complete sinewave de- 
coder kit, including PC board 
(metal box for interface circuit not 
included), item SW -1, $52.95 plus 
$2.50 postage and handling; Pulse 
decoder kit, including PC board, 
item PD -1, $54.95, plus $2.50 
postage and handling; Outband 
decoder kit, including PC board, 
item OB-1, S34.95 plus $2.50 
postage and handling. All three 
kits can be purchased together for 
$129.95 plus $3.50 postage and 
handling. The LX10-33 coil is avail- 
able separately for $4.00, plus 
$1.75for postage and handling. NY 
residents please add appropriate 
sales tax. 

The authors of this series on 
television scrambling and de - 
scrambling have written a com- 
prehensive book on the topic. 
Entitled Video Scrambler and De - 
scrambler for Satellite and Cable 
TV, it is available as book no. 
2249'3 from Howard W. Sams & 
Co., Indianapolis, IN 46268. 

oriented components. and any other er- 
rors. \leastlt'e the resistance hettteerl the 

supply and ground rails with an ohm- 
meter. t should he setcral hundred ohms. 
It the esislance is less than ;shout 101) 

ohms..ontething is wrume. 
It all is Oh. connect a signal generator 

set at 61.225 \'1Hi or (17.25 \11 It. (Channel 
3 of 4) hetsseen the input and ground. Set 

k22 so That +5 volts appears at pin 5 of 
ICI. Stt R21. R2S. R30. and R32 to their 
center positions. Connect an oscilloscope 
via an R F detector probe to the secondary 
of Tl. 

Amplitude -modulate the output of the 

signal generator M(W with an external I- 

kl-li. I-ntillisolt signal (one technique litr 
doing that was discussed in the last install- 
ment of this series). Adjust CO for ntas- 
inutm output. It all is as it should he, you 

should gel a total vain of IS to 220dí3 from 
ICI. With a I -millivolt input. the output 
will he between 5 and II) millivolts. 

Nev. connect the oscilloscope to pin 4 

of IC2 You should see some trace of I- 
kl-li m tdulation.Adjust I I for masimwrt 
modulation on the oscilloscope. Al- 
though the level is riot critical, it every- 
thing is Oh. the signal should peak al 

about _21111 in V. 

Nev. connect a Channel -3 or ('han- 
nel-4 I -:P signal source to the circuit's in- 
put. One good source for such a signal is a 

s'CR. 'onnect the scope to pin 12 of IC4 
and adjust 1.2 lOr masinunn signal (rttas- 
imuln recovered T\ audio) You should 
,et 100 millivolts peak -to -peak. or more. 
if IC3 is used, connect a speaker to its 
output (pin 5). Temporarily. juniper ('2I 
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PARTS LIST 

-GATED PULSE DECODER 
All resistors 1/4 watt, 10%, unless noted 
R1-1500 ohms 
R2, R28, R30, R32-10,000 ohms, trim- 

mer potentiometer 
R3-22,000 ohms 
R4, R29-10,000 ohms 
R5, R7, R8, R13-47 ohms 
R6, R23-1000 ohms 
R9, R27, R31-3300 ohms 
R10, R20-4700 ohms 
R11, R12-470 ohms 
R14, R15-6800 ohms 
R16-10,000 ohms, potentiometer, log 

taper 
R17-10 ohms 
R18, R19-33,000 ohms 
R21-50,000 ohms, trimmer potentiome- 
ter 
R22-1 megohm 
R24-150,000 ohms 
R25, R26-3900 ohms 
R33-390 ohms 
Capacitors 
C1 -C3, C5, C8, C10, C18, C19, C21, 

C27 -C29--470 pF, ceramic disc 
C4 -not used 
C6-3-40 pF, trimmer 
C7, C16-12 pF, NPO 
C9, C20, C33-10 µF,16 volts, electrolytic 
C11-56 pF, NPO 
C12-100 pF, NPO 
C13, C22-0.01 µF, Mylar 
C14, C31, C32, C34-0.01 µF, ceramic 

disc 
C15-68 pF, NPO 
C17-220 pF, NPO 
C23-470 µF, 16 volts, electrolytic 
C24-0.39 µF, Mylar 
C25, C26-0,22 µF, Mylar 
030-0.047 µF, Mylar 
C35-0.0033 µF, Mylar 
Semiconductors 
IC1-MC1350 IF amplifier (Motorola) 
IC2-MC1330 video detector (Motorola) 
IC3-LM386 audio amplifier (National) 
IC4-MC1358 audio IF amplifier and de- 

tector (Motorola) 
105-MC1310 FM stereo demodulator 

(Motorola) 
IC6-CD4528 dual monostable multi - 

vibrator (RCA) 
Q1 -2N3565 NPN transistor 
D1 -1N4001 diode 
Other components 
L1 -see text 
L2-18 µH, LX10-33, see text 
T1 -see text 
S1-SPST, toggle or slide, optional 
J1, J2-phono jacks 
Miscellaneous:PC board, speaker (8 
ohms),. wire, solder, etc. 

to pin 12 of IC4 using a 0.1-µf capacitor. 
Adjust L2 for maximum audio. Note that 
the audio may sound "tinny" but that is 
because the de -emphasis circuits are by- 
passed for this test. 

Next, apply a 50 -millivolt, 15.7 -kHz 
sinewave from a signal generator to the 
junction of C28. C29, and R I9. Connect 
the oscilloscope to the collector of Ql. 

s 
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FIG. 4 -WAVEFORM AT THE COLLECTOR OF Q3. Scope settings are 10 ms/div and 5 volts. 
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FIG 5 -WITH THE OSCILLOSCOPE CONNECTED across R30, adjust R32 until this waveform appears. 
Oscilloscope settings are the same as in Fig. 4. 

Slowly adjust R2I until the waveform 
shown in Fig. 4 "pops in." That indicates 
phase lock. 

Next, connect the oscilloscope across 
R30. Adjust R32 until the waveform 
shown in Fig. 5 appears. Then connect the 
oscilloscope to pin 7 of IC6 and vary R28. 
You should see a pulse whose width varies 
with the setting of R28. That checks out 
IC6 and its associated circuitry. Iinally. 
connect the scope to pin 5 of ICI. Adjust 
R30 to obtain a I -volt negative -going 
pulse. riding on a 4 -6 -volt DC level. 

Before trying the circuit out on an actu- 
al scrambled transmission, heed this 
warning: Unauthorized use of a circuit 
to decode scrambled transmissions 
may he illegal. This project is not in- 
tended for such use. If you wish to use 
the project to decode such transmis- 

sions. written authorization front the 
program provider must he obtained 
lirst. Do not perform ANY of the fol- 
lowing tests without such authoriza- 
tion. 

To check our the circuit on a scrambled 
transmission, connect the decoder be- 
tween the cable -converter box and the 
TV's RF input. Set the TV to Channel 3 or 
4 as appropriate. Set the converter box to a 

scrambled channel. Using trial and error. 
adjust R30 and R3I until the picture locks 
in. If you have difficulty. also adjust the 
settings of R2I and L2. It may take sonic 
time and patience. but if the circuit is 
working properly, as verified in the pre- 
ceding tests, the picture will eventually 
lock in. 

Next time we'll look at a descramhler 
for the outhand system. R -E 
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A home or small-business intercom needn't be expensive. 

Our economical system uses standard pulse -dial telephones, 

and has options for a PA system-with music! 

TeIC 

NINE -STATION INTERCOM 
INSTALLING A Ii11SINISS-TF.I.T1'1111N1. SYS- 

tent can he an expensive proposition. But 
if you have sex end unused pulse -dial tele- 
phones lying around. you can use them 
and cut costs dramatically by building our 
simple control center I lily ghoul S50). phe 

control center pros ides a switchboard -like 
function allowing any one of nine phones 
to call any other. In addition. orle station 
can he set up as the office PA system: to 
make an announcement from any station. 
just dial the station assigned to the PA. 

The I'A system can provide hackground 
music \from am source) while no an- 
nouncement is being made. 

System features 
Nearly any telephone \x ith a pulse -dial 

output may he connected to the control 
center. For example. a standard rotary - 
dial telephone. a pushbutton phone. a 

speakerphone. or ex en a cordless phone 
could he used. (See this story's lead pho- 
to.) Each telephone may he located as far 
as 2(I00 feel from the control center: inter- 
connections are made with standard four - 
conductor 22 -gauge telephone wire. 

Standard telephone -ring generators re- 
quire a special t)(1 -colt. 20-Fl7 putter sup- 
ply. Building such a circuit is expensi\e as 

well as difficult because components are 

hard to obtain. -Iiheretore. the control cen- 
ter generates its o\x n special ring and dial 
times. 

The control center provides a LIGHT 
output to illuminate a "busy" LEI) in- 
stalled in each station. All I.EI)'s light up 
\x henever any station is off hook. 

How to use it 
Operating the intercom is simple. Pick 

up the phone at any station: you'll hear a 

DWIGHT MORRISON 

dial tone in the earpiece. and all LEDs 
will light. Now you can dial any station: 
while dialing occurs. all of the I.EI)'s will 
flash. after dialing. you'll he able to hear 

the ring back tone in the earpiece. In addi- 
tion. the station you dialed will huit for 
about one second. If no one answers at 

that station. you can call again without 
hanging up. 

If someone at a different station picks 
up his phone. he can join in the con- 
versation. lbat "party -line- Meet can he 

used for simulating a conference call. For 

example. if two people are talking and 

decide that \hex 'd like to include a third. 
they should hang up. and one should call 
the third. After giving him time to answer. 
the one who hung up can pick up his 
phone and join the cun\ersation. 

Circuit operation 
The schematic diagram of the control 

center is shown in Fig. 1. 'I be heart of the 

circuit is an M-959 IC. manufactured by 

lehone t P. O. Boas 657, 1(18111-12)tth Ave- 
nue N. E.. Kirkland. WA 981133-(1657). 

The \1-959 is a CMOS device that counts 
dial pulses and provides an encoded bin- 
ary representation of those pulses. For 

example. if the digit nine were dialed. the 

Ixi o; outputs \xouldcontain logic levels I0 
01. 'Ube M-959 also provides a logic -level 
indication of hook status 1o11) at pin 13. 

When any station goes off hook, cur- 
rent flows through the ciii Is of relays RYIt) 
and RV I I. so their contacts :lose. Relay 
RYIti supplies power to the LI;I)'s in each 
station. and relay IZYII grounds the I.t 
(Loop Current) input of ICI hat threes 
the ()II output to go high. 

The SR flip-flop eunlposed of IC4-c 
and IC4-d does not change state. Inn the 

astable oscillator composed of IC5-a and 
1('5-h turns on because both t»i and pin 111 

of IC4-e are high. that astable is what 
provides the dial tune. which is t-ed to the 
talk cnreuit via R12 and C'12. 

When a digit is dialed. relays kYl(1 and 
IZYII "follow" the dial pulses-i. e.. 
their contacts ¡make and break a number of 
limes according to the digit that ttas di- 
aled. Alter dialing stops. ICI places the 

encoded binary digit on pins S-11. In ad- 
dition. ICI 's s riu output (pin 12) goes high 
htr 2i ll l rus. 

*Iltire is no station one in this system. 
Mlle reason is that the circuit cannot dis- 
tinguish well hettteen eoing off hook and 
dialing the digit one. The four gates of IC3 
are teed to ensure that only stations great- 
er than one are called. nose gates are set 

up as a three -input on gate. The inputs of 
the gate ate connected to the 131 outputs 
of ICI . so any. station greater than one will 
cause the output of 1(3-d to go high. 'fiat 
signal is NAZI)-ed \x ith the srrt output of 
ICI by IC4-a. and the combined signal is 

used to trigger I('6. a 555 timer operated 
in the one-shot mode. 

With the component values slum n in 
Fig. I. the output of the 555 \\ ill remain 
high for about one second. The output of 
IC --a also resets the I('4-c/I('4-d flip- 
flop. thereby disahling the ring generator 
IICS-at and ICS -b). 

ílte 555's output (pin 3) enables the 
ast_rhle composed of IC5-c and IC5-d. 
which oscillates at a frequency of ahuut 
111(111 I -Ii. 1 hat astable supplies the dial 
torte, \x hick is fed to the talk circuit via 
RIS and C12. 

In addition. the 555's output is inverted 
by I('4 -b and that signal is used to strobe 
the binary outputs of ICI into IC'_. a 4- 
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FIG. 1-A -HALF -DOZEN IC'S and a dozen relays comprise most of the circuitry of the in ercom. Note 
that only two of the relay -output circuits are shown (R1-01-D1-RY1 and R9-09-D9-RY9); the other seven 
outputs from IC2 are wired in a similar manner. 

to -16 line decoder that \vorhs as follows. 
Assume that station two was dialed. Then 
pin 1(1 of IC2 will go high and turn on 
transistor ()I. which will in turn enable 
relay R1'1. Al that point. 16 volts will he 
present al pin 9. the S2 output. oI TS1. the 
20 -terminal strip. That voltage would then 

drive the buzzer in station two. 
When the conversation ends. both par- 

ties have up. Then relays RYII) and RYI I 

will de -energize. I'hat will cause all the 
LED's in the circuit'to extinguish, and it 

will allow ICI's IA input to float high. 
Diode: 1)10-I)13 rectify the I2 -volt AC 

R16 

100K ) 8 4 

2 

61 IC6 
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IN4001 (41 

D12 010 19 
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250V 
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IC4 h 

4011 
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POWER 

TS1 c> TS2 

O 0 
T1 

1 II 
12 

VAC 

R15 

10K 

117 
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input: IC 7. a 7SO5 regulator p1ro\ ides + S- 
tops for the loeic IC's. Resistors R 17. 
R IS. and R19 provide + I6 -volts to oper- 
ate the relays and the buzzers. Coil LI. 
which is actually the primary of a 5110- 
ohnt audio Iranslornter. filters power -sup- 
ply hunt from the tall, circuit. 

58 



TALK 

LIGHT 

GND{ 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

SO 

12VAC 

l INPUT l 

TS1 LI 

C12 

1 - 
+ 

D15 

L XTAL 1 C11 

E 
ICI IC3 

IC2 

R3 R5 R7 R9 R6 RI2 R4 RB R1 

I I I I I I I I I 

Q3 n c: in 0 n n cl n 
E C 05 Q7 02 04 08 Q1 06 Q9 

RY3 

RY7 

D7 

RY2 

D2 
RY4 

4421 

RY8 

CIO 

-R10- 
-R11- 
.R12 - 
--R15 

-CB- 
-C9- 

-R14- 
-R13- 

RY1 

quad 

PARTS LIST 
All resistors are '/4 -watt 5% unless oth- 

erwise noted. 
R1 -R9, R12, R15-10,000 ohms 

IC4 

R10, R13-1 megohm 
C7 R11, R14, R16-100,000 ohms 

R17-4.7 ohms, 1 watt 
IC5 R16 C6 R18, R19-15 ohms, 1 watt 

Capacitors 
Cl, C4, C5-1000 p.F. 35 volts, electrolytic 

114 C2, C1O-O.1 µF, ceramic disk 

RY10 
C3, C7, C11, C12-4.7 µF, 35 volts, elec- 

trolytic 
C6, C9-0.01 µF, ceramic disk 
C8-0.022 µF, ceramic disk 

RY11 Semiconductors 
IC1-M-959 dial -pulse counter (Teltone) 
IC2-4514 4 -to -16 line decoder 

-05- IC3-4001 NOR 

RY6 

*FIX_ 

RY9 

DB D9{ -R17- 
r --R19 

r]®. 
+ 

C2 IC3 

R18 

-C4 - 

FIG. 2-MOUNT ALL COMPONENTS as shown here. The terminal strip (TS1) is composed or ten dual 
terminal strips. 
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TO 
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FIG. 3-AN LED, A BUZZER, and 

REDp 
TALK 

GROUND 

S2 -S9" 

LIGHT 

TO 

CONTROL 
CENTER 

a resistor should be mounted in each telephone. 

Assembly 
Terminal strip TS is composed of ten 

terminal -strip pairs: each PC -board pin 
and screw terminal is located 0.2" from its 

neighhot. Radio Shack and Diei-ke\ II'. 
C). Box 677. Thief River I ally. Slit 
567011 sell connectors from different 
manufacturers that will fit the hoard. 

Foil patterns for etching a suitable P(' 
hoard are shown in PC Service. Beware 
that the hoard is double -sided, so. if \ou 
etch your own hoard. \ou'll have to make 
provision for soldering all component 
leads (about 211(1) on both sides of the 
board. Alternatively, sou can buy a hoard 
I'ruin the source mentioned in the Pails 
List. 1 he conumerciall\ available hoard 
has plated -Through holes. 

Whether you buy or build your PC 
hoard. check it carefully for shooed and 
open traces before mounting any compo- 
nents. Then. after solving any problems. 
solder the components to the board ac- 

cording to Ftg. 2. Mount the lost -profile 
components and I(- sockets first. 

Don't insert the IC's in their sockets 
until you perform the initial check-out. 
'Ile exception is IC7 (the 78(15). bend its 
legs d)O° so that it rests fiat against the PC 
hoard. Secure its tab to the hoard. 

Lay the I'C hoard on a non-conductive 
surface and connect a 12 -volt AC source to 
the hoard through a 1/2 -amp fuse. Measure 
the voltage at the input terminal of IC7: it 

should he about I6 -volts I I'he output 
of IC7 should he between 4.5- and 5.2- 
\olts DC. I1 those voltages are correct. 
reittine power and insert the IC's in the 
appropriate sockets. 
Testing 

You'll need to add a buzzer. an 1.kD. 
and a resistor to (at least) two telephone 
sets as shown in Fig. 3. Four wires con- 
nect each phone to the control center: 
three for the talk, light. and ground cir- 
cuits. and one front each phone to the 

gate 
IC4, IC5-4011 quad NAND gate 
IC6-555 timer 
IC7-7805 5 -volt regulator 
D1 -D13. D15 -1N4001 rectifier 
D14 -1N4733 5.1 -volt, 1 -watt Zener diode 
Q1 -Q9 -2N2222 
Other components 
F1-0.5 amp, 250 volts 
RY1-RY9-reed relay, 12 volt 
RY10, RY11-reed relay, 5 volt 
L1 -500 -ohm audio transformer (see text) 
S1-SPST toggle 
T1 -12 -volt, 0.5 -amp wall transformer 
TS1-20-position terminal strip (see text) 
TS2-2-position barrier block 
XTAL-3.58 MHz, color -burst 
Miscellaneous: Enclosure, fuse hold- 
er, telephone wire, 12 -volt piezo-elec- 
tric buzzers, LED's, and resistors for 
telephone stations, etc. 
Ordenng info 
Note: The following are available from 
COMTECH, 1856 S. Highland, Jack- 
son, TN 38301: PC board, IC1 (M-959), 
IC2, and L1, $34.95; 12 -volt, 0.5 -amp 
wall transformer, $11.95; 12 -volt DC 
latching relay with 3 -amp contacts, 
$19.95. All orders add $3 ($5 Canada) 
for shipping. Foreign orders must in- 
clude U. S. funds and $8.00 for ship- 
ping. Tennessee residents add 7% 
sales tax. 

proper S2 Sil output. At the phone end. the 
red and green wires going to the telephone 
shoulu connect in parallel VI ith the corre- 
spond,ng ires already in the telephone.. 
The other Iwo wires ate connected to the 
I.EI) and the buzzer as shown. 

With power disconnected, connect two 
telephones to the control center. Apply 
power. and lift the handset from the base 
of one telephone. All the busy LED's 
should light up. and a dial tone should be 

heard through the handset. Dial the 
number corresponding to the other tele- 
phone. The busy LED's should flash dur- 
ing dialing. After dialing. a ringback tone 
shouI be heard o\er rite handset. and the 
other phone should buzz, both titr about 
one record. Lift the handset from the 
other phone, if all is well, you should he 
able to communicate over the two hand- 
sets. 
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FIG. 4-MOUNT THE PC BOARD. fuse. and power switch as shown here. Rin the interconnecting 
wires through a hole in the rear of the box; insulate the hole with a large grommet. 

"fo verify that all other channels are 
working correctly. repeat the above test 
while connecting one test phone to each of 
the sr-su pins of TS I. 

Installation 
If a prohleln is detected during testing. 

track down the source and correct it. 
\\'hen all circuits work, mount the PC 
ho:u'i: in a suitable enclosure. as shown in 
Fig. 4. 

then you'll want to wire Your prem- 
ises. Each telephone can he located as hit- 

as 2111111 Icet from the control center. When 
installing cable. don't route it near high - 
voltage AC wiring because hum could be 
induced in the system. 

All red wires from each telephone 
should he connected together and to the 
talk terminals of TS] . Likewise. all green 
wires should go to the ground. and the 
black wires to the light terminals of TS I. 
Each of the yellow wires should he sepa- 
rately connected to one of the sr-so 
terminals of TS I. 
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FIG. 7-YOU CAN CONNECT a latching relay as 
shown here. Dialing its station once turns the 
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FIG. S-ADD A PAGING/MUSIC circuit as shown here. Connect the music input to the output of a 
transistor radio or another suitable source. 
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Options 
One very useful option is to add a pag- 

ing,baclkground music circuit. as shown 
in Fig. 5. The relay is normally oli', so the 
music source IJ I 1 is connected directly to 
the line output 02) through the upper set 
of contacts. But when that station is 
called, the relay activates. and the talk 
circuit is connected to the line output. 

The s2 so outputs of the consul center 
can he connected to devices other than 
telephones. For example. you could use 
one output to activate the "page-- feature 
of a cordless phone. You could page 
someone carrying a cordless phone by 
connecting the paging switch in the base 
station to the consul center as spiral. in 
Fig. O. 

Another option is to connect a latching 
relay to one control center output as 

shown in Fig. 7. Each tittle the station that 
circuit is connected to is called, the output 
of the relay would change state. 

There are many other uses for the cir- 
cuit. For example. you could control the 
latching rely from a cordless telephone to 
provide remote control of an electric 
garage -door opener. \lanv other uses will 
doubtless occur to you as you ponder the 
possibilities! R -E 
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advances in solid-state technology during 
the past year. (N course, we can't devote 
the space required to cover them all. but in 
the next few pages we'll discuss a few of 
the more exciting. innovative. and useful 
advances of" 1986. 

Motorola's Sensefet 
The first current- 

inirror power 
1OSVET is the new Iv 
patented Sense/et. 
made h\ Motorola 
(Box 20912. Phoenix. 
AZ 85036). the new 
TNIOS FET reduces 
the complexity and in - 
(leases the efficiency 
of current -load 
monitoring circuits. 
An adaptation of the 
current mirror is used 
in the development of 
a loss -less current sen- 
sor. The Sense/ii is 

composed of 3600 
cells formed on a 

MOSFET die. Cur- 
rent flowing through 
two of the cells de- 
\elops a litw micro- - 

volts across an exter- 
nal resistor. Rs,. 

in Fig. I. A 
feedback control volt- 
age that is propor- 
tional to the total 
current flowing 
through the device ap- 
pears across the re- 
sistor: that control 
voltage can he scaled 
to determine the total 
current. 

the first Sense/ig in 
a planned series of de- 
vices is the 
MTI'IONIONI. The 
new device is a I00 - 
volt. 10 -amp. 0.25 - 
ohm power MOSFET 
in a plastic 5 -pin 
TO -220 package. Ap- 
plications include motor controls, switch- 
ing power supplies, circuits requiring 
shore -circuit or overload protection. and 
any application in which you want to 
monitor load current. 

In addition to the conventional gate. 
drain, and source. the MTPIONIOM has a 

"sense'' or "current -mirror" terminal (r) 
and a Kelvin source terminal (L). 

True-blue LED 
Silicon carbide, a newly developed 

base material, is used by the Op- 

t 

c)IDM`7 
toelectronics Division of Siemens ( 19(811) 

Homestead Road. Cupertino. CA 95014) 
in the 1.1)15410, the first commercially 
available blue LEI). lee device operates 
over a spectral bandwidth of 45() to 540 

nm as indicated in Fig. 2. 

"Ile LI)B5410 is TI1.-compatible, pro - 

t t 

-. ,h;s1~3isi,~ 

made available in commercial quantities. 
Several Japanese semiconductor ntan- 
utacturers have developed blue LED's 
based on compounds such as silicon car- 
bide. zinc selenide. and gallium nitride. 
However. fabricating difficulties. ineffi- 
cient performance. and poor yield of base 

materials have made 
those blue LED's im- 
practical except in 
specialized applica- 
tions that have been 
designed with the de- 
vices' limitations in 
mind. 

- 

&'. 

' .s 

Whats New in 
Solid State 

What's been happening in semiconductors the past year? 

Blue and green LED's, databooks on diskettes, and more. 

ROBERT E. SCOTT, SEMICONDUCTOR EDIT 

duces 6 nticrocandles of light. and sub- 
tends a 16° viewing angle. Operating 
current is 25 mA and forward voltage drop 
is typically 4 \offs. Other characteristics 
include I50 mW dissipation and 160 pF 
capacitance. 'Ilse LED is encapsulated in 
a 5 -mm plastic housing with a clear lens. 

A potential drawback is its low reverse - 
current rating -0.01 µA at I volt. Hence 
it is imperative that the device he con- 
nected to a circuit with the proper polarity. 

The Siemens offering is not the first 
true-blue LEI). but it is the first to he 

Mean -green 
phosphor 

Hitachi (1808) Ber- 
ing Drive. San Jose. 
CA 95112) has re- 
cently developed a 

unique green phos- 
phor that emits visible 
green light when ex- 
cited by infrared rays. 
Luminous efficiency 
is approximately four 
times that of other cur- 
rently available phos- 
phors of its type. The 
combination of an in- 
frared LEI) and the 
Nal"F;:l"h. Er phos- 
phor produces an effi- 
cient pure -green LEI). 

As shown in Fig. 3. 
with IR excitation. the 
spectral energy distri- 
bution of the new 
phosphor's emission 
peaks at 541 run. The 
resultant output ap- 
pears pure green when 
compared to the 
broad-spectrum 570- run570- runpeak emission 
front the conventional 
GaP green LED's. 

It is possible to 
stake a two-color 
LED by mounting a 

GaAs:Si infrared di- 
ode and a GaAsP red 

diode close together on a common header 
and coating it with the NaYF,:l b.Er 
phosphor. See Fig. 4. By turning on the 
infrared LEDLEDor the red 1.E1). you would 
obtain either a green or a red emission. 
Characteristics of the two-color LED are 

shown in Table I. 

World's fastest switch 
The fastest semiconductor device ever 

built was demonstrated recently. Scien- 
tists at AT&T Bell laboratories (600 
Mountain Ave.. Murray Hill. NJ 07974). 
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FIG. 1-MOTOROLA'S SENSEFET provides a feedback control voltage that is proportional to the total current flowing through the device. 
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FIG. 3-HITACHI'S PURE -GREEN LED has peak 
output at 541 nm. 

in collaboration with scientists at the Na- 
tional Research and Resource Facility for 
Suhinicron Structures I NKRhSS I have de- 
signed and fabricated a switch that can 
turn an electronic signal on and off in 5.8 
picoseconds (trillionths or a second). The 
earlier record for fast sw itching was 5.5 
picoseconds. -Ile new device attains its 
5.5-ps speed (the time it lakes light to 
travel one -sixteenth oran inch in a super- 

cooled environment at the temperature of 
liquid nitrogen -77°K. A near -record 
10.2 ps was reached at room temperature 
(3111)°K). 

The researchers made test structures 
consisting of ring oscillators and frequen- 
cy dividers on multi layered wati;rs of gal- 
liunt arsenide and doped aluminum 
gallium arsenide. 'Ile basic units in those 
circuits are Selectively Doped Hetero- 
structure Transistors (SI)HT's). 

Recently Bell Labs researchers built 
the largest known SI)FIT logic device, a 4 
x 4 hit parallel multiplier. It can com- 
plete a -1 x 4 multiplication in bil- 
lionths of a second-considerably faster 
than other multipliers. 

Ultrafast mux/demux IC's 
Also new from AT&T Bell Labs is the 

GaAsP 
DIODE 

LENS 

PHOSPHOR MIXED 
WITH EPDXY RESIN 

GaAs : SI 

DIODE 

I 
T018 HEADER 

FIG. 4-HITACHI'S DUAL -COLOR (red and 
green) LED is built as shown here. 

fastest practical set of N1OS chips for 'mil- 
tiplexer/dentultiplexer service. Described 
in a paper delivered at the International 
Solid State Circuits Conference, the de- 
vices were tested at speeds of up to 3 

gigabits per second-fast enough for use 
in high-speed fiber-optic transmission 
systems. Mr. George Smith, head of the 
development team says. "Most people 
consider gallium arsenide the technology 
of choice for ultra -fast circuits. But what 
that chip set shows is that silicon can also 
he used for gigabit -per -second logic cir- 
cuits. And silicon otters higher yields. 
lower cost. and higher levels of integra- 
tion than gallium arsenide." 

The multiplexer chip has 20(1 logic 
gales and dissipates only 0.5 watt. The 
dennlltiplexer has 41)1) logic gates and dis- 
sipates 0.75 watt. Both chips are 2 wine. 
They are designed in 1).75 micron tech- 
nology and have channel lengths as short 
as 0.5 microns. Propagation delay in each 
gate is only 150 picoseconds, making the 
devices the fastest in any practical N1OS 
circuit. 

"Ihe multiplexer accepts 12 parallel in- 
put channels. and. using tinte -division 
multiplexing. generates a multi -gigabit - 
per -second serial output. The de - 
multiplexer performs the reverse opera- 
tion. producing 12 parallel outputs. 

New high-speed GaAs arrays 
Gallium arsenide has been used as the 

basis of infrared emitters, reflective sen- 
sors. optical couplers, optical switches. 
and other semiconductor devices for quite 
some time. Recently GaAs has become 
more than just a laboratory curiosity; it's 
now the subject of many experiments in 
applications other than as a light emitter. 

Within the past year. several companies 
have introduced custom and semi -custom 
GaAs gate arrays. 'Ile new devices are 
much. much luster than similar silicon - 
based circuitry. For example. Honeywell's 
Gallium Arsenide IC Product Center 
(Richardson, TX) introduced the 
IIGG-202(1, a 2(10(1 -gate array that clocks 
at speeds as high as I GHz and has 56 I/O 
cells that are adaptable to work with 'Ill. and CMOS signals. 

Harris Microwave Semiconductor Di- 
vision (1530 McCarthy Blvd., Milpitas. 
CA 05035) has introduced the HM1)11111(1 
semi -custom gate array that operates at 3- 
GHc clock rates and works into 51) -ohm 
ECI. loads. It has the equivalent of 3(111 

gates and consists of S (each) NUR gates. 
master -shave tlip-flops, and output buff= 

TABLE 1-TWO-COLOR LED 

Characteristic 
Forward voltage drop 
Brightness 
Power conversion efficiency 

Green LED 
1.3 V 
250 fL 50 mA 
0.025%/50 mA 

Red LED 
2.0 V 
370 fL 30 mA 
0.25%/30 mA 
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MAKING NEWS -39 YEARS AGO 

30 YEARS OF ELECTRONICS HISTORY IS represented in this photo; 
from left to right, a vacuum tube, a transistor, and an early integrated 
circuit. 

On June 30. 1948, Mr. Harvey Gernsback and the author were 
among a group of science writers and other members of the press 
that attended a historic press conference and demonstration at the 
Bell Telephone Laboratories in New York City. The conference was 
called to announce the invention of the transistor by Drs. John 
Bardeen and Walter H. Brattain of Bell Labs. 

The transistor, as demonstrated. was a revolutionary device; 
hardly larger than the tip of a shoelace, it could do many of the 
things a vacuum tube could do. and many other things as well-all 
with incredibly small amounts of power. Of miniscule size in com- 
parison with the smallest vacuum tube, the transistor is excep- 
tionally rugged. It has no vacuum, no grid. no plate, and no 
cathode. Further, it has no warm-up delay. 

The first amplifying semiconductor was the point -contact tran- 
sistor. As shown in Fig. 1, it consists of two thin wires spaced only a 
few thousandths of an inch apart with their ends touching the 
surface of a thin wafer of germanium. The flow of current in one of 
the wire points controls the flow of current through the other. 

FIG. 1-THE FIRST TRANSISTOR consisted of two thin wires, spaced 
only a few thousandths of an inch apart, with their ends touching a 

wafer of germanium. 

The next breakthrough from Bell Telephone came in March 1950 
with the announcement that Dr. J. N. Shrive had invented a new 
transistor controlled by light rather than by electric current. 

In July of the following year, the junction transistor, invented by 
Dr. William Shockley. shown in Fig. 2, was announced. It was 
extremely small for its time, occupying only about'ooth of a cubic 
inch. and consumed even less current than the earlier point -con- 
tact device. 

In the ten years following the invention of the first transistor, the 
world of the semiconductor did not stand still. Nor did all the 

excit.ng inventions come from Bell Labs. The germanium diode 
had been invented long before the transistor, the 1N34. 1N60 and 

A 

Ng' 

FIG. 2-TWO SEMICONDUC'^OR PIONEERS. Dr. William Shockley is 

sh Dwn at the right; Mr F.E. Blount is at the left 

FIG. 3-THIS LASER, developed by Raytheon in the early 
1960's, could deliver more than 350 joules of energy. 

similar diodes from Sylvania and GE wee the latest toys of the 
electronics experimenter and hobbyist. 

The selenium rectifier replaced the copper -oxide tungar rec- 
lifiers in battery chargers and low -voltage power supplies. And, 
pretty soon, the selenium rectifier replaced the rectifier tube in AC - 
DC radios. 

The germanium power rectifier was used for a while, but it was 
soon pushed aside by the silicon rectifier-a device that has held 
its place in electronics ever since, both as a small -signal detector 
and as a power -handling rectifier. 

Those (and many other) developments from the early days of 

semiconductors were not the only things making electronics news. 
FM, TV, high-fidelity, and the laser, shown in Fig. 3, were all in their 
infancy then, and scarcely a week passed w,thout the arnounce- 
ment of a new and revolutionary develop'nent. 

Doubtless, old-timers who followed Radio -Craft and Radio - 
Electronics can recount many tales of exciting headline -making 
acvances in electronics. R -E 
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FIG. 5-NEC'S uPB6350 holds more gates than 
any other ECL gate array: 5000. 

ers: 48 AND gates. If, input buffers. and 6 
difictential amplifiers. 

Textron ix friQuint Division (P. O. 
Ros 500. Beaverton, OR 97077) was the 
first to offer a semi -custom GaAs gate 
array when it introduced the Q -chip. the 
device features 2-GHz clock speeds for 
digital operations and a 6 -GI -17 unity -gain 
bandwidth for analog functions. 

Tla Q -chip has a total of 52 cells. the 
28 internal logic cells each divide into 100 
gates: each gate is configured. during the 
metallization process. to have specific 
functional characteristics. The remaining 

II 
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24 peripheral cells are configured as high- 
speed devices adaptabre to interlace with 
ECL. CMOS. or T l I _ signal levels. 

New MOSFET numbering 
RCA (Route 202. Somerville NJ 

08876) has changed the numbering sys- 
tent of its popular MOSFET devices to 
conform to industry star lards. Originally 
designated "RRFE' by RCA. the series 
will hereafter use the "IRF" prefix used 
by most other makers of that type of 
MOSFET. 

The RCA IRF MOS=ET's are drop -in 
replacements for International Rectifier's 
HEX I . I I . and Ill sizes. The series spans 
voltage ratings ranging front 60 lo 501) 
volts with drain currents ranging from 2.5 
to 14 amp,. "Hie drain -to -source on resis- 
tance (R1)SIONrl varies front 0.18 oh in at 
the lower breakdown voltages to 4.0 ohms 
at the highest breakdown voltage. 

High-speed, high -density ECL 
NEC Electronics (252 Humboldt 

Court. Sunnyvale. CA 941)86) has intro- 
duced a series of ECL gate arrays that 
offers the highest level of integration cur - 

. . 41 . ... 4.4., 4.4 O A Y A - A r0 O` K 

FIG. 6-SILICONIX' h1OSPOWER DATABOOK 
PC diskette. 

á 

fits, with search software, on a single. 51/4" IBM- 

rently available. the 11P136350, shown in 
Fig. 5. is the ECL density record -holder 
with 5(11)0 gates. The runner-up is the 
µ1'I3634(1 with 4(1(11) gates. Both devices 
offer ultra high-speed operation: 0.7 ns/ 
gate. 

NEC's Director of Gate Array Market- 
ing. Mr. Ii. Hashimoto. says. "Our new 
ECL-3A family offers an optimum solu- 
tion for designers of minicomputers. par- 
allel processors. vector processors. 
mainframes. IC testers. and high-speed 
communications equipment... 

High-speed, high -density EEPROM 
General Instrument (600 West John 

Street, Hicksville. NY 11802) has a new 
high-speed 64K -hit EEPRON (Elec- 
trically Erasable Programmable Read 
Only Memory) that is the first of its type to 
become available. It uses advanced 
CMOS floating -gate technology in 1.5 - 
micron geometry. Access time is under 
150 nanoseconds, compared to the indus- 
try average of over 20(1 ns. And the de- 
vice's write speed of 200 nos is five times 
faster than most other currently available 
devices. 

Databook on disk 
Siliconix (2201 Laurelwood. Rd.. San- 

ta Clara. CA 95054) has revolutionized 
the method by which design engineers 
and purchasing agents specify semicon- 
ductors with their announcement of the 
innovative MOSPOtt'ER Computer Doto 
Rook. 'Lie entire catalog is contained on a 

5 -inch floppy diskette. with search soft- 
ware. that runs on ally IBM-PC or PC- 
contpatible machine. The system is 
shown in Fig. 6. 

Designed for use by inexperienced 
computer operators. the program will 
search for and display device options 
given a specific part number or user -en- 
tered device paranteters.The program also 
includes an automatic power MOSFET 
cross-reference showing alternate part 
numbers for components from several 
other manufacturers. 

All the user has to do is enter the device 
parameter limits. Within seconds. the 
computer data hook displays a list of op- 
timum devices along with their charac- 
teristics and package options. The 
MOS/'Ott'ER Computer Dow Rook is free 
to Silicontix customers. 

Semiconductor makers unite 
Westinghouse's Semiconductor Divi- 

sion (Armbrust Road. Youngwood. PA 
15697). GE's Thyristor Products Opera- 
tion (W. Genessee St.. Auburn. NY 
13021). and Mitsubishi Electric America 
(777 N. Pastoria Ave.. Sunnyvale. CA 
94086) have begun a new joint venture to 
manufacture and distribute power semi- 
conductors. The name of that venture is 
Powerex. Inc. Contact them at Hillis St.. 
Youngwood. PA 15697. R -E 
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How to 

Design OSCILLATOR Circuits 

INPUT 
o -- 

JOSEPH J. CARR 

Our oscillator series concludes with a discussion of CMOS oscillators. 

+v 

-v 
a 

R1 

OUTPUT INPUT 500 

b 

+v 

-v 

+v 

R1 

OUTPUT OUTPUT 
o 

R2 

INPUT 

-V 
c 

FIG. 1-TYPICAL A -SERIES CMOS INVERTER uses complementary MOSFET transistors (a); the B - 

series adds diode and resistor input protection (b). The equivalent circuit may be thought Of as two 

gated resistors (c). 

Part 7 FOR (Hilt FINAI. IN- 

stallment. we'll dis- 
cuss the digital CMOS oscillator. Like its 
TUL counterpart. the CIV OS oscillator is 

often used as a clock in digital circuits. 
There are several significant differences 
between "ITT. and CMOS devices. however. 

Perhaps the biggest difference is that 

CMOS devices are made from Metal Ox- 
ide Semiconductor Field Effect Tran- 
sistors (MOSFET's) rather than the the 
bipolar types used in TTL devices. 
MOSFET's draw considerably less cur- 
rent than TTL devices (microamperes 
rather than milliamperes). However. a 

standard CMOS device has a lower max- 
imum operating frequency than a func- 
tionally equivalent TTI. device. 

Figure I -a shows the CMOS inverter 
that is the basis of many gates and larger 
logic elements. The inverter shown there 
consists of a pair of MOSFET transistors: 
that type of inverter is the core of the older 
A -series CV OS devices. 

TransistorQl is a p -channel MOSFET. 
and Q2 is an n -channel MOSFET. Those 
devices operate as f llows: A high applied 
to the common input terminal causes Q2 
to turn on and QI to turn off: Therelbre. 
the output is low. Likewise. a low input 

causes QI to turn on and Q2 to turn off. so 

the output is high. 
The newer B -series type of CMOS gate 

is shown in Fig. I -b. It contains several 

components that protect the device from 
EIectroSlatic /)ischa ge IESD). A -series 
devices have a gate breakdown voltage of 
less than 1(0 volts. Since static build-up 
on clothing and tools can reach several 

kilovolts easily. you can damage an A - 

series CIVIOS device just by touching it. 
The resistor (R11 and the diode (Dl) in a 

B -series gate protect against damage by 

ESD. 
"There are other differences between A - 

and B -series CMOS devices. The 13 series 
oilers faster rise and tall times, and they 

w ill drixe larger loads than most A -series 

counterparts. And. although there may he 

some applications where the charac- 
teristics of the A -series are advantageous. 
in general the 13 -series device is preferred. 

The first CMOS devices had part num- 
bers in the 400( series. Later. designers 
wanted pin -compatible substitutes litr 74 - 

series TTL devices. so the 74C series 
carte into being. However. although the 

pinouts of 74 and 74C devices are identi- 
cal, the electrical characteristics of TTL 
and CMOS are very different. So. for ex- 

ample. you can't plug a 74C114 package 
into a circuit designed for use with a 74(14. 

llowevcr. a new series of CMOS devices. 
the 74HCT series, is plug -compatible 
with I.S-type M. devices. 
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CMOS devices operate from Iwo power 
supplies. + V and - V. The difference 
between the R+o must generally he less 
than IS volts. For example, + 12 volts and 
-h tufts. or ±9 alts. etc. Of course. 
+ \' is often set at 1- S polls and -V at 1) 

volts (i. e.. ground). The operating 
characteristics of CMOS deg ices vary 
with supply voltage: litr that reason. man- 
ufacturers often specify operating charac- 
teristics at S. 10. and IS volts. 

+v 

+V 

0 

1- C1 

R2 

10K 

RUN o 

R1 

vo 
ICl -a 

STOP = 1/4 

4093 
SI 

a 

OUTPUT 

b 

r 

t 

FIG. 2-AN ASTABLE MULTI VIBRATOR may be 
built from a 4093 Schmitt trigger (a); the circuit's 
timing is shown in b. 

Circuit model 
The transistors in the CMOS device can 

he modeled as gated resistors, as slum n in 
Hg. I -c. In that circuit the channel resis- 
tance of the n -channel device is repre- 
sented by R I . and the channel resistance 

+V 

+\'is5.(4 and that -\ is 0.0 volts. When 
the input is low, the output is high. In that 
case, resistor RI has a low value (less than 
2K) and K2 has a high value (I megohm). 
But when the input is high, the resistances 
reverse: RI has high resistance and R2 has 
low resistance. so the output is electively 
aI ground. 

C\1OS current drain is so low because, 
whenever the circuit is in a stable state 
(high or low), the output circuit is effec- 
tively composed of a high resistance in 
series with a low resistance. The only time 
that both resistances are moderately low is 
when the output is in transition from high 
to low or from loll to high. 

Practical circuits 
Our first CMOS clock circuit is shown 

in Fig. 2-u: its tinting diagram is shown in 
2-h. The gate used in that circuit is 

one gate of a 4093 quad NAND) Schmitt 
trigger. A Schmitt trigger is a special de- 
vice that changes state only on specilic 
input voltages. Assuming use of a 5 -volt 
poYYer supply. the inputs are affected only 
by positive -going signals that surpass 2.9 
volts. and by negative -going signals that 
go below 2.3 volts. The /n'.tiere.ti.s 
provided thereby allows you to obtain a 

squarewave output front a slowly chang- 
ing input signal. 

I'he gate we use has mo inputs. so we 
could tie both together. effectively form- 
ing an inverter. or we could use one input 
as a cont trl element. We chose the latter 
in the Fig. 2 circuit. When sYY itch SI is 
open. the control input is high. so the 
device operates normally. But when the 
switch is closed. the control input is 
grounded. so the output remains high. 

Refer to the timing diagram in Fig. 2-h 
for the following discussion. Assuming 
that the switch is closed, when power is 
applied to the circuit, capacitor ('I is dis- 
charged. so V1. is 0. Therefore the output 
is high. Voltage V,. begins to increase as 
CI charges through RI. When Vc passes 
the positive -going threshold V1. the out- 
put goes low. At that point CI begins to 
discharge through KI. When the voltage 

OUTPUT 

OUTPUT 

b 

FIG. 4-IMPROVE OUTPUT SYMMETRY by 
adding an isolation resistor (R2 in both a and a). 

OUTPUT 

E- 
CI 

.01 

R2 

180K 
3 

2 5 

. , 

1/6 1/6 
8 4049 4049 

a 

OUTPUT 

5 
OUTPUT b ICI b')o o 

RI 
1K 

1/6 4049A 'Cl T 25pF 
FIG. 5-A CMOS VCO can be built from several 
standard gates (a) or from a 4007 (b). 

FIG. 3-A PAIR OF CMOS INVERTERS form a simple oscillator. Oscillating frequency is approximately 
1/(2.2R1Cl). 

of the p -channel device is represented by 
R2. The output is at the junct ion of then +o 
resistances. 

Lets look at what happens when a sig- 
nal is applied to the circuit. Assume that 

decreases to V,. the output again snaps 
high. and the cycle repeatS. 

A ('\IOS oscillator built from a pair of 
inverters is shown in Fig. 3. 'Elie operating 
frequency of the circuit is approximately: 

=1/(2.2-R1Cl). 
lire value of RI can range from the 

value sholL n to several ntegohnts: the val- 
ue of('I can heas high as10µF. 

Ilse output waveform of that circuit is 

slightly asymmetrical. especially when 
B -series devices are used. The problem 
with the 11 -series device is that the internal 

confirmed on page 70 
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One of the most difficult 
tasks in building any con- 
struction project featured in 
Radio -Electronics is making 
the PC board using just the foil 

pattern provided with the arti- 
de. Well, we're doing some- 
thing about it. 

We've moved all the foil pat- 
terns to this new section 
where they're printed by them- 
selves, full sized, with nothing 
on the back side of the page. 
What that means for you is 

that the printed page can be 
used directly to produce PC 
boards! 

Note: The patterns 
provided can be used directly 
only for direct positive pho- 
toresist methods. 

COMPONENT SIDE of the 
telephone intercom. 

SOLDER SIDE of the 
telephone Intercom. 
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R -E ROBOT 

enntinu(al from page 44 

nate those pi hlents. the bus connecRirs 
were modified to afford a more stream- 
lined package. Ilse fully buffered bus is 

daisy -chained to peripheral hoards 
through mass -termination headers. Other 
buses can he supported as well. and sim- 
ple adapters convert the bus connector to 
STD. iSl3\ or S100 standards. Pe- 

ripherals designed for the VME. O- BUS. 
and Multi -bus standards can he accom- 
modated as well. 

Designing the software 
The key design requitenents of the 

BIOS are twofold: First it must support the 
on -hoard functions of the terminal a uxiii- 
art RS -232 communications. real -Erne 

clock, disk storage. and printer. Second. 
it must he able to hoot \IS -DOS applica- 
tions software to capitalise upon the 
wealth of development tools ayailahle fix 
the PC. The 131OS litr the s\ stern is con- 
tained in a separate ROM and pet -limns 
the same functions as the P( 13lOS wher- 
ever possible. Due to the selection of a 

terminal as the operator I/O device. many 
graphics functions are not possible. Pres- 

ent day terminals fully support cursor -ad- 

dress function,. so that limitation is not as 

mcrwhelnting as might he imagined. The 
13105 performs admirably for applica- 
tions -program development. 

Several constraints must he stet by the 

system software. The system must sup- 

port minimal applications with an on- 
hoatd stand-alone language in ROM. 
much as the PC does with Cassette 
BASIC. Ilse logical choice is BASIC. 
because if the application is minimal. 
BASIC' \\ ill prohahly suffice. Stand- 
alone BASIC will require that the termi- 
nal interface have the ability to read and 

write to disk and support all of the on - 
hoard functions. \\e wrote an integer 
13ASIC interpreter to support the hoard 

and we stored it in a 16K ROM. \\'e wrote 
the BASIC interpreter on a PC using stan- 
dard BIOS calls to communicate to the 

operator. Using a PC as a development 
tool allotted direct transport of the 13ASIC 

when the hatdwa re development of the 

circuit hoard was complete. \1e then in- 
stalled that interpreter in the system dur- 
ing development and used it to test the 

remainder of the system. 
Due to the popularity of Forth in control 

applications and the ease of installation of 
the Berth package. a version of Forth was 

also altered and installed in ROM on the 
system. The advantages of Forth were dis- 
cussed in Part I of this anide (Radio - 

Electronics. December 1(11(61. Its disad- 
vantage is the obscure nature of the lan- 
guage. Once your application is coded in 

Forth. it will he yours forever and you will 
probably not find another programmer to 

maintain it. 
the actual development of high-level 

applications code in either of the two lan- 
guages is very simple. Attach the terminal 
to the RS -232 port and select the F1'ROM 
containing the chosen high-level lan- 
guage. Enter the applications program 
into RAM and test it. Copying the pro- 
gram into EPROM is then simply a matter 
of executing the ~Kin 4nt statement in 

either language. Alternatively. the pro- 
gram can he left in RA\1. The battery will 
support the RAM doting transport and 
field installation. ghat feature is required 
for programs written in some disk -based 
Ianguaces.t-bat are not designed for ROM. 

I)c eloping applications software un- 
der l'IEDOS is also easy. The system be- 

haves exactly like a PC. allowing 
devek patent of application software in a 

.vide assortment of languages. At this 
point, we have experimented with C and 
Pascal, and find that they run acceptably. 
Utilities in ROM alloy easy use of the on - 

hoard EPROM programmer. so any 
.COM tile can he easily stored in ROM 

Next month we will highlight the con- 
struction of the robot's base unit. R -E 

APPLY FOR A PATENT 

continued front /ruge 52 

references must he to the labels shown in 
the drawing. 

!ies! A/nr/e e/ Carrying Out 1/te Inven- 
tion contains a short and specific descrip- 
tion of the hest way to get the invention to 
work correctly. \\ "here elentents or pro- 
cesses are generally widely known. they 
should not be described in detail: but if the 
invention requires something special. and 
the examiner Wright need background in- 
IitrIllation. refer to another patent or to a 

publication for a description. 

Claims 
The claims comprise the core of the 

application because it's here that we dis- 
tinctly point out the subject matter re- 

garded as the invention. 
Ten claims are allowed. each numbered 

and each separate and distinct from the 

others. Within each claim, only one dis- 
tinct characteristic is allowed. 

The more general the claim. the more 
likely than the examiner will reject it. be- 

cause the chances of interfering with an- 
other patent increase as you expand the 

scope of \our invention. 
While we must make the claim specif- 

ic. we must also take care not to stake the 

claim too specific. If we were to list a pan 

FURTHER READING 

"Code of Federal Regulations #37, Pat- 

ents, Trademarks, and Copyrights," 
Washington, D.C: Superintendent of Doc- 
uments. U.S. Government Printing Office 

"Information Concerning Patents," Wash- 
ington. D.C.: U.S. Department of Com- 
merce, 1983 

"Attorneys and Agents Registered to Prac- 
tice Before tie U.S. Patent and Trademark 
Office," Washington, D.C: Superinten- 
dent of Documents, U.S. Government 
Printing Office 

MacCracken, Calvin D., "A Handbook For 
Inventors," Scribner and Sons, 1983 

Sanderson, William R. "Patent Your In- 

vention and Make It Pay," Grosset and 
Dunlap, 1966 

Pressman, David "Patent It Yourself," 
McGraw-Hill, 1979 

number for the SCR. or a value fitr the 
resistor. anyone could sidestep the pat- 
ent's protection merely by substituting a 

different SCR or resistor value. 
Spend the time required to compose 

your claims properly. Make sure that the 

claim explains the concept that you want 

to protect. 

Abstract 
The abstract summarizes the invention 

and should he contained on a separate 
page. fitllo\\ ing the claims. \ lake sure 
that the text conveys enough infirrntation 
so that anyone can quickly get the gist of 
the idea. Edit ruthlessly and delete arty 
unnccessary words. Financing Wright re- 

sult front someone rev icy. ing the abstract 
when your patent is published in the "Of= 
Iicial Gazette." 

Submitting the application 
Once your application is ready, pho- 

tocop4 it. Keep the original and one copy 
in a sale place and mail a copy to the 

Office of the Commissioner. Patent and 

Trademarks Office. \\ashington. I)C. 
20231. Enclose a check or money order 
for $150. (Note that that is half the $3(t(1, 
fee that large corporations must pay.) 

When the application is processed. the 

results of the examiner's analysis will he 

mailed to you. You will ha\e six months to 
respond, after which the patent will he 

considered abandoned. If you do manage 
to secure a patent grant. there will he 

some additional tees to pay. The fee for 
issuance is $250. (here is also a $5t)/sear 
Ice to keep the patent in force. 'those lees 

are payable in $2(I0 installments in the 

titurth, eighth, and twelfth years. But if 
your invention nets you the success you 

have been dreaming about. you y.on't 
mind the cost of patent protection. R -E 
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OSCILLATORS 

continued from page 66 

diode protection causes unequal charge 
and discharge paths. To equalize those 
paths. some means must he provided of 
isolating the RI/CI circuit from the input. 
The circuits shown in Fig. -f-u and Fig. 4-h 
show several methods of providing that 
isolation. Resistor R2 in both cases sepa- 
rates the RC network from the diode -pro- 
tected input, thereby curing the symmetry 
problem in the output waveform. 

Variable -frequency oscillators 
A pair of VCO's (Voltage Controlled 

Oscillators) are shown in Fig. 5-a and Fig. 
5-h. The frequency at which each circuit 
oscillates depends in part on the value of 
the voltage (V(.) applied to its control 
input. In Fig. 5-a, that voltage biases the 
input of the inverter and the junction of the 
RC network to a static value. The charge/ 
discharge cycle then takes a longer or a 

shorter time depending upon the applied 
voltage. The base frequency of oscillation 
(when Vc=0) is found according to the 
formula mentioned earlier. 

The circuit in Fig. 5-h works a little 
differently. It is built front a 4007 device. 
which contains a number of uncommitted 
MOS transistors. (See "The Versatile 
4007" in the September 1986 issue of 
Radio-Electronics-Editor) In that cir- 
cuit. ICI -a and ICI -h form the basic os- 
cillator. and ICI -c shunts the RC junction 
to ground, thereby affecting charge/dis- 
charge timing. The control voltage is ap- 
plied to the gate of MOSFET transistor 
ICI -c. 

CMOS PLL VCO 
The circuit shown in Fig. 6 is built from 

R2 
100K 

FREQUENCY 

R3 

+V 

FIG. 6-THE VCO SECTION OF A 4046 can also 
be used to build a variable -frequency oscillator. 

the VCO section of a phase -locked loop. 
The control voltage is applied to pin 9: in 
that circuit, potentiometer R2 allows you 
to vary frequency manually. The circuit's 

continued on page 84 
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EQUIPMENT REPORT 

continued from page 25 

the keyboard. With the recogni- 
tion macros and the customizable 
command template, your hand 
never has to leave the Penpad. And 
that makes drawing, erasing, copy- 
ing, zooming, panning, etc., an 
order of magnitude easier. In 
short, using AutoCAD (or any pro- 
gram supported by Pencept) with- 
out a Penpad is like drawing 
without a straightedge. We recom- 
mend it highly. 

The Penpad 320 lists for $1495 

with one application (Pentad, Pen - 

draw, or Penform). The applica- 
tions list separately for $195 each. 
Extra pens list for $175. R -E 

Beckman Industrial 
DM 800 DMM 

A 41/2 -digit DMM for the 
hobbyist or professional. 
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OVER THE YEARS, BECKMAN INDUS - 
trial's (630 Puente Street, Brea, CA 
92621) Circuitmate line has offered 
top-notch test equipment at a rea- 
sonable price. That tradition is 
continued in two recent additions 
to Beckman's line. Those additions 
are the model DM 800 and the 
model DM 850 DMM's. The units 
are identical except in one re- 
spect: The model DM 800 is an 
average -sensing meter, while the 
model DM 850 reads true rms. 

The DM 800 
We received a sample of the DM 

800 for our review. Therefore, all of 
our comments are based on our 
evaluation of that unit. However, 
except as noted, all specifications 
apply to both units. 

The model DM 800 is a func- 
tional, no-nonsense unit. It lacks 
some of the teatures found on 
more costly units, such as auto - 
ranging, but makes up for that 
with low-cost and solid perfor- 
mance. 

One feature that is included is a 
41/2 -digit LCD readout. That allows 
for high resolution on all measur- 
ing ranges. Further, there is a fre- 
quency measurement function 
that allows the meter to double as 
a 200 -kHz frequency counter, as 
well as a data -hold function. There 
are also the obligatory audible 
continuity -test and diode -test 
functions. 

All measurement ranges are se- 
lected using the large rotary switch 
that dominates the front of the in- 
strument. DC voltage is measured 
in five ranges, from 200 mV to 1000 
volts, full scale. t evels as low as 10 

µV can be measured. Accuracy is 
specified as ± 0.05% of reading ± 3 

digits. 
AC voltage (average sensing for 

the model DM 800, true rms for 
the model DM 850) is also mea- 
sured over five ranges, but the top 
range is 750 volts, full scale. Except 

Beckman 800 DMM 

OVERALL 
PRICE 

EASE 
OF USE 

1 
I 1 INSTRUCTION a 

MANUAL 

PRICE/ ll 
VALUE 

1 2 3 4 5 6 7 8 9 10 

for the top range, accuracy de- 
pends on frequency. It varies from 
±0.75%±10 digits (40 Hz -1 kHz) to 
±6.0%±30 digits (2 kHz -5 kHz). 
On the top range, the accuracy is 
specified as ± 1% ± 10 digits at fre- 
quencies up to 5 kHz. It the AC 
accuracy seems low, remember 
that we are dealing with a 41/2 -digit 
unit. 

AC and DC current is measured 

over six ranges, from 200 µA to 10 

amps, full scale. Currents as low as 

10 nA can be measured. For the DC 
ranges, accuracy is specified as 
± 0.3% ±3 digits to200 IDA. On the 
2- and 10 -amp ranges, accuracy is 

specified as ±0.75%±3 digits. For 
the AC ranges, to 200 mA the ac- 
curacy is specified as ±0.75%± 10 

digits for frequencies less than 400 
Hz; at higher frequencies it is 
±0.75%±20 digits. On the 2- and 
10- amp ranges, accuracy is spec- 
ified as ± I.2%± 10 digits. 

Resistance is measured over six 
ranges, from 200 ohms to 20 
megohms, full scale. Resistance as 
low as 0.01 ohm can be measured. 
The 2K range is also used to per- 
form the diode test function. 

The continuity test can be used 
on all resistance ranges. The 
threshold level is generally 10% of 
the selected range. The continuity 
test is selected by a front -panel 
DATA-HOLD/BUZZER Switch. The test 
provides both audible and visual 
indications of continuity. 

The DATA-HO'D/BUZZER Switch is 
also used to activate the data -hold 
function. To freeze a voltage or 
current reading on the display, the 
DATA-HOLD/BUZZER Switch must be 
placed in the ON position before 
the test leads are removed from 
the circuit under test. 

The 200 -kHz frequency -mea- 
surement function is obviously of 
limited utility. However, it is better 
than no frequency -measurement 
capability at all, and there will 
doubtless be many instances, es- 
pecially in the field, where that 
function will prove to be valuable. 

The unit is supplied with a pair 
of test leads, spare 2 -amp fuse, 
battery, and instruction manual. 
The unit is powered by a single 9 - 
volt battery. 

The tri-lingual (English, Ger- 
man, French) instruction manual 
is nothing special, but it gets the 
job done. It provides instructions 
for using the meter, specifications, 
and detailed calibration informa- 
tion. A schematic and parts list is 

also supplied. 
It may be a hit short in the bells - 

and -whistles department, but it is 

long when it comes to perfor- 
mance and value. The model DM 
800 lists for $169.95; its sister unit, 
the true-rms-reaching model 
DM850 sells for $219.95. R -E 
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AUDIO 
UPDATE 
Signal processors, part 1 
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confusion among audio consum- 
ers (and salespeople) as to the rel- 
ative roles and goals of various 
types of signal processors. The 
questions go something like this: 
"I own a cassette deck and have 
been told that I shouldn't add an 
equalizer to my system because it 
will interfere with the deck's Dolby 
circuits. Will it?" 

Or "Since I already own an 
equalizer, is it worthwhile to add a 
dbx expander to my system?" 

Or "Can I use a Dolby surround - 
sound decoder on any program 
material?" And so torth. 

Many questions reflect addi- 
tional confusion about what the 
contemplated signal -enhancing 
accessory is meant to accomplish, 
and sometimes even betray a lack 
of knowledge about a unit already 
owned. So before we get into the 
specifics of each type of processor, 
it's worth discussing the purposes 
of different types of signal pro- 
cessing as an aid to sorting out the 
components and circuits involved. 

Nature of the imperfections 
Among the most dedicated au- 

diophiles-the ones who are 
willing to pay extra dollars not to 
have bass and treble controls in 
their equipment-the very con- 
cept of signal processing is some- 
how sacrilegious. For them, it's as 
though the program material as 
delivered by disk or tape were 
pure, the electronics that handles 
it noise -free and distortionless, 
and their speakers and room at all 
times delivered a totally balanced, 
flat signal to their ears. Personally, 
I would find it easier to believe in 
the Tooth Fairy. 

om 
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So, given the tact (and it is a fact) 
that in this impertect world the 
music that an audio system deliv- 
ers to the listener's ears is also im- 
perfect, what can be clone to bring 
it closer to our heart's desire? The 
major audible trouble areas for au- 
dio reproduction are Noise, Dy- 
namic Range, Frequency Range 
and Balance, and Imaging. I sus- 
pect that some of the marketplace 
confusion about signal processors 
probably arises because, except 
for imaging, there is an interrela- 
tionship among the various fac- 
tors. Help in one area will often 
have a beneficial effect in another 
area. 

Noise reducers 
The designers of noise -reduc- 

tion circuitry all face the same 
problem: how to disentangle the 
signal from the noise sufficiently 
to be able to suppress the one with 
minimal effect on the other. Most 
of the noise that troubles listeners 
is in the high -frequency area (say, 
upwards of 4 kHz) and is perceived 
as hiss. When there is little or no 
signal above, say, 5 kHz, then a 
very sharp cutoff tilter (perhaps 18 

dB per octave) located at the cor- 
rect frequency could eliminate 
most of the noise with minimum 
damage to the music. But the high - 
frequency filters (they used to be 
called "scratch" filters) found on 
most amplifiers aren't worth the 
panel space they occupy. Because 

LARRY KLEIN, 
AUDIO EDITOR 

of their slow rollotf and poor 
choice of cutoff frequency, they 
control hiss about as effectively as 
the cut side of a treble tone con- 
trol. One of the very few effective 
non -dynamic high -frequency fil- 
ters is found in the Quad Model 44 
preamplifier; it provides virtually a 

textbook example of the proper 
way to design a high -frequency au- 
dio filter. 

I use the term non -dynamic to 
differentiate between passive fil- 
ters that apply fixed amounts of 
attenuation at selected frequen- 
cies, and "smart" filter circuits 
(such as DNR and Carver's "auto- 
correlator," used in the model 
C4000, shown in Fig. 1) whose spe- 
cific moment -to -moment filter ac- 
tion is determined in large 
measure by the audio signal itself. 
In general, dynamic filters rely on 
a psycho -acoustic phenomenon 
called masking, whereby hiss, for 
example, becomes inaudible in 
the presence of louder program 
material at nearby frequencies. 

At such a time the dynamic filter 
switches itself out of the circuit. 
However, when there is little or no 
masking high -frequency signal 
present, the filter cuts in and 
provides a worthwhile hiss reduc- 
tion with little audible effect on 
the highs in the signal. The Carver 
circuit operates in much the same 
way, except that its sensing/filtra- 
tion action operates simulta- 
neously in three separate frequen- 
cy bands. It can provide about 10 

dB of noise reduction with a mini- 
mum of unwanted side effects 
such as "noise pumping" and 
high -frequency losses. 

Many consumers are confused 
about the differences between the 
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"one-step" dynamic tillers-such 
as DNR, which will work with any 
program source (tape, disc, or 
FM), and the noise -reduction sys- 
tems that require previous encod- 
ing of the program. Dolby B and C 
and dbx all operate by encoding 
the program before it is recorded 
and then decoding it during play- 
back. Recording -induced tape 
noise is reduced by about 10 dB for 
Dolby B, 20 dB for Dolby C, and 
more than 40 dB for dbx Type II. 

If you play a Dolby B tape with- 
out Dolby B decoding, it sounds as 
it it has a slight high -frequency 
boost. Dolby C tapes played with 
Dolby B decoding sound about 
the same as Dolby B played with- 
out decoding, and neither Dolby 
C nor dbx are suitable for listening 
without decoding. 

Dbx has an additional advantage 
for the recordist: It extends the 
dynamic range of his deck to 100 

dB or so, meaning that tape -over- 
load problems are virtually elimi- 
nated-and that brings us to our 
next topic. 

Dynamic -range enhancers 
The most well-known products 

in this category are made by dbx, 
although many of the major Japa- 
nese manufacturers have had dy- 
namic -range enhancers in their 
lines at one time or another. The 
dynamic -range enhancer is de- 
signed to compensate for the 
compression deliberately intro- 
duced during recording, mixing, 
and mastering. Recording and cut- 
ting engineers use compression to 
compensate for limitations in the 
recording medium they work 
with. LP records and tapes have 
problems at both ends of the loud- 
ness range; soft signals are likely 
to be buried under hiss, and loud 
signals at certain critical frequen- 
cies can overload the record 
groove, tape, or playback system. 

FM broadcasters have similar 
problems. They're caused mostly 
by the FCC -mandated high -fre- 
quency pre -emphasis, and by the 
20 dB or so loss in signal strength 
inherent in today's stereo -broad- 
casting technology. Most broad- 
casters use some kind of com- 
pressor to provide a reasonably 
"loud" signal while preventing 
overmodulation of the transmitter. 

And the wide dynamic range of the 
compact disc has aggravated the 
broadcaster's overmodulation 
problems and made compression 
even more necessary. 

The dynamic -range enhancer 
reverses the compression process 
by making soft signals softer and 
loud signals louder. Since the en- 
hancer has no way of knowing 
what the original dynamic range 
was, it is designed to make edu- 
cated technical guesses under 
user control. 

Earlier, I suggested that part of 
the confusion about processors 
probably derives from the fact that 
there is some overlap between 
their functions. In the case of the 
dynamic -range enhancer, making 
the soft signals softer helps the sig- 
nal-to-noise ratio because hiss 
falls into the category of a soft (if 
unwanted) signal. 

Next time we'll cover the most 
popular, and the most misun- 
derstood signal -processing com- 
ponent-the equalizer. R -E 
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ANTIQUE 
RADIOS 

Portables 
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powered (and three-way) portable 
radios. We'll discuss the origin 
and development of portables, as 
well as servicing hints. But first, 
let's take a look at a special radio/ 
phono combination set. 

The antique of the month 
the unique Philco (Model 

-16-120"1) shown in Fig. I was very 
popular right alter WWII. the 
quality 01 the cabinet of a new set 
was ho -hunt, but it probably went 
for less than $40 new. The one pic- 
tured needed some work and cost 
me $10. 

I hat Philco was popular not be- 
cause of an unusual radio chassis, 
but because of its trout -loading 78 
RPM record changer. In tact, the 
chassis was really standard, but 
records could be played loud 
enough to allow dancing in a large 
room. Maximum volume had to be 
considered when buying a small 
record player back then. 

the superheterodyne chassis 
has a 455-kllz IF and live loctal 
tubes. the 50X6 rectifier and 50A5 
output tube are getting scarce, but 
there are still some around. A 7C6, 
7A5 and 7B7 round out the tube 
complement. 

Resides its unique appearance, 

; 
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FIG. 1 

I 

RICHARD, D. FITCH, 
CONTRIBUTING EDITOR 
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FIG. 2 

the Philco is a valuable collectible 
because of its novel method of 
loading records. Of course, only 
one record can he loaded at a 

time. Loading is accomplished by 
operating a bottom -hinged hori- 
zontal door in the trout portion of 
the cabinet. 

Operation is controlled by a se- 
ries of levers and springs attached 
to the door. After opening the 
door, the spindle retracts beneath 
the turntable, and the arm and the 
stylus are raised to tree the record, 
which can then be removed and 
replaced by another. When the 
door is closed, the spindle comes 
up through the record and the styl- 
us is placed gently on the edge of 
the record. Various adjustments 

4 

allow you to "tine -tune" mechan- 
ical operation. 

Portable background 
The mention of a portable radio 

brings to mind a tiny receiver that 
you can carry in your pocket or 
hang trom the mirror of your VW. 
Portables eventually evolved in 
that direction, but, actually, the 
portable receiver goes an the way 
back to the first production radio. 

Of course you never carried one 
of these early receivers in your 
pocket; two hands was usually the 
minimum. In the early clays of ra- 
dio, the word portable was used 
quite loosely. 

Over the years, various inci- 
dents in history have caused sur - 
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ges in the popularity of the 
portable receiver. For example, a 

natural disaster such as an earth- 
quake causes an upsurge in porta- 
ble -radio sales so that those 
affected can maintain contact with 
the outside world. 

Another example of how exter- 
nal events affect the radio industry 
was the boom in sales that hap- 
pened during the early 1960's, 
when many people built fallout 
shelters. {Tans were abundant in 
magazines and newspapers, and 
many homeowners were busy 
planning and building their own 
fallout shelters. And a portable ra- 

dio was considered to beat least as 

important, if not more so, than 
many other types of equipment 
and supplies. 

Probably there are still thou- 
sands and thousands of those 
tube -type portable radios from the 
1930's, 1940's, and 1950's standing 
by in those abandoned fallout 
shelters, alongside the soda 
crackers and canned water. I only 
hope that someone remembered 
to remove the batteries. 

Types of portables 
During the 1930's, 1940's, and 

1950's, a portable radio referred to 
a completely self-contained re- 
ceiver with a carrying handle. You 
could strut down the street carry- 
ing the box by the handle. Music 
would emanate from the box to 
the amazement (and envy) of ev- 
eryone. Owning a portable was an 
easy way to gain instant popularity, 
because wherever you went you 
were asked to bring your radio. 
Several Motorola portables from 
different eras are shown in Fig. 2. 

By the 1950's, the word portable 
came to mean anything with a han- 
dle on top. But it really meant 
nothing, especially in the phrase 
portable TV. The so-called porta- 
ble still required AC power, and, 
although it could be moved, doing 
so was not something one under- 
took lightly. 

Also, the handles were notori- 
ously weak, and after enough of 
the flimsy handles broke oft (and 
TV's dropped to the floor!) the 
handles were eliminated. Then the 
consumer carried his "portable" 
TV from room to room in his arms, 
like a crate of oranges. Actually, 
many of those 1950's TV's (with 

their metal cabinets) were deadly 
and shouldn't have been carried at 

all. 
Backing up a little, by the 

mid -1920's manufacturers knew 
that radio would continue to be a 

big industry for years to come, be- 
cause it promised to alleviate the 
boredom and loneliness of dreary 
clays and long winter nights. The 
problem was that, in the summer, 
listeners drifted (pun intended 
Editor) away from their radios. 
Trips to the beach and vacation re- 
sorts didn't include a cumber- 
some radio. But the challenge was 
taken up by the industry. 

By the late 1920's, what was 
known as the summer slump in 
radio sales was coming to an end. 
High-powered radio stations and 
better -designed portable re- 
ceivers gave broadcast stations a 

year-round audience. The increas- 
ing popularity of automobile re- 
ceivers also increased that au- 
dience. Although some groups 
suggested that the driver might he 
distracted while tuning (or listen- 
ing to) an auto radio, their worries 
went unheeded. Also, the noise 
coming from an automobile, es- 
pecially a touring car (like a four - 
door convertible) could be a nui- 
sance. Ot course, the auto radio 
did survive, and it still isa nuisance 
at times. 

Radios were destined to go in 
places other than boxes and cars. 
In 1930, at a winter boat show in 
New York, many boats large and 
small teatured custom -installed 
broadcast radio receivers. Some 
were modified home receivers. 
Being familiar with early radios, as 
well as boats and motors, I'd have 
to say that that was a hold step for 
the industry. Dampness, RFI from 
the engine's ignition system, as 

well as the pounding motorboats 
are subject to, all played havoc 
with these early receivers. I can 
still see OIA's rolling around the 
deck as a boat pounds across 
Sheepshead Bay. 

It was usually suggested that the 
radio be placed as far from the en- 
gine as possible. That, of course, 
was a problem on a small boat with 
the engine amidships. It was also 
recommended that a separate bat- 
tery be used to heat the tube fila- 
ments. In addition, magnetic, 
rather than dynamic, loud - 
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Capacitance, 
logic and more. 

For less. 
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a capacitance meter, logic probe, and 

an hFE meter, all for the price of a DMM. 

TTL Logic Probe: 20 MHz 

Hi '10 /off indications 
Detects 25nS pulse width 

Capacitance: 5 ranges (2nF to 20µF) 
hFE (N PN or PN P):I range (1000 ) 

DMM: DCV-5 ranges (.2V to 1kV) 

ACV -5 ranges (.2V to 750V) 

DCA- 4 ranges ( 20011A to l0A ) 

ACA- 3 ranges (20mA to l0A ) 

Ohms -7 ranges (200 Ohms 

to 2000 !V egohms) 
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Diode check 

Built-in bail 

Anti-skid pads 
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speakers were mostly used, to 
conserve power. 

A modified home receiver used 
on a boat still needed an antenna 
and a ground for proper recep- 
tion. One or two lengths of anten- 
na wire stretched the length of the 
boat (above the mast spar, to avoid 
tripping over it) brought reason- 
able reception with one of the bet- 
ter radios. 

Providing a ground was slight,, 
more difficult. Trailing a 25 -foot 
length of wire in the water behind 
the boat was one solution. Of 
course, a steel -hulled boat didn't 
have a grounding problem. But 
grounding to the metal strut that 
supports the prop shaft, or to the 
prop housing, resulted in a noise 
problem. Probably the best 
grounding solution was to affix a 

metal strip to the outer hull, below 
the water line, and attach the 
ground line from inside the hull. 

l low well those pioneer boat re- 
ceivers worked under actual con- 
ditions is questionable. However, 
I'm sure that those radios put on a 

magnificent performance while 
the boat was on the showroom 
floor. 

Restoration and repair 
Portables suffer from many of 

the same problems as non -porta- 
bles, as well as from a few of their 
own. First, portable cabinets are 
often designed to withstand more 
abuse (and weather) than their 
stay-at-home counterparts. A 
damp soapy rag is often all to takes 
to restore that type of box to ac- 
ceptable condition. 

Servicing a batteries -only porta 
ble will likely he fairly simple. 
However, servicing a three-way 
portable (one that runs on AC, DC, 
and batteries) may be somewhat 
more difficult, because of the extra 
components required to obtain 
three-way operation. 

If you've never owned a tube - 
type three-way portable radio, you 
may be confused as to how to 
switch between AC and battery 
power. The switching is necessary 
because you can't operate troth 
batteries while plugged into the 
AC line. Many radios have a similar 
switching arrangement. To oper- 
ate the set from batteries, the line 
cord must be unplugged from the 
AC source and then plugged into 
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THE MODEL WTT-20 IS ONLY THE SIZE OF 
A DIME, yet transmits both sides of a tele- 
phone conversation to any FM radio with 
crystal clarity. Telephone line powered - never 
needs a battery! Up to 1/4 mile range. Adjusta- 
ble from 70-130 MHZ. Complete kit $29.95 
+S1.50 S + H. Free Shipping on 2 or more! 
COD add $4. Call or send VISA, MC, MO. 
DECO INDUSTRIES, Box 607, Bedford 
Hills, NY 10507. (914) 241-2827. 

CIRCLE 127 ON FREE INFORMATION CARD 

APPLIANCE REPAIR HANDBOOKS -13 
volumes by service experts; easy -to - 
understand diagrams, illustrations. For major 
appliances (air conditioners. refrigerators. 
washers, dryers. microwaves. etc.). elec. 
housewares, personal -care appliances. 
Basics of solid state, setting up shop. test 
instruments. S2.65 to S5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-(312) 932-9550. 

CIRCLE 84 ON FREE INFORMATION CARD 
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YOUR GUIDA 
SYSTEM TO A 

REWARDING 

A CAREER START FOR THE 21ST CEN- 
TURY. Since 1905, National Technical 
Schools has helped people build successful 
careers. Enter the 21st Century through 
home study courses in Robotics, Computer 
Technology and Servicing, Microprocessors, 
Video Technology, Basic Electronics, Trans- 
portation Technology, Climate Control Tech- 
nology or TV and Radio Servicing. For a 
FREE catalog, call 1 -800 -B -BETTER. Or 
write NTS/INDEPENDENT TRAINING 
GROUP, 456 West M. L. King Jr. Blvd. L.A., 
CA 90037. 
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MORE 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 x rate $745.00 per each insertion. 
Reaches 239.312 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads. 
We typeset and layout the ad at no 
additional charge. 

Call 516-293-3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini -ADS, RADIO -ELECTRONICS, 500- 
B Bi-County Blvd., Farmingdale, NY 
11735. 
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AC LINE DISTURBANCE MONITOR 
Detects, stores and displays worst case AC 
line voltage variation due to sags and surges. 
11/2 cycle and 3 cycle selectable time con- 
stants. Internal and external alarm activate if 
AC drops below 100 V or exceeds 130 V. 60 to 
160 V range. One year warranty. LDM-120, 
$99.00 plus 4.00 Shíp. CA res 6.5% Check, 
money order or C.O.D. (add $3.00). TEST - 
WARE, 4425 Canoga Ave., Woodland Hills, 
CA 91364, (818) 346-8370. 
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CABLE TV CONVERTERS AND DE - 
SCRAMBLERS. Large selection of top 
quality merchandise. Low prices. Quantity 
discounts. We ship COD. Most orders are 
shipped within 24 hrs. Send $2.00 for catalog. 
CABLETRONICS UNLIMITED, P.O. Box 
266 Dept. R, S. Weymouth, MA 02190 (617) 
843.5191 

CIRCLE 200 ON FREE INFORMATION CARD 
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CABLE TELEVISION CONVERTER de - 
scrambler and microwave television antenna 
equipment accessories, Video catalog free. 
CABLE DISTRIBUTORS, 116 Main Road, 
Washington, AR 71862. 
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SIMPLY SNAP THE WAT -50 MINIATURE FM 
TRANSMITTER on top of a 9v battery and 
hear every sound in an entire house up to 1 

mile away! Adjustable from 70-130 MHZ. Use 
with any FM radio. Complete kit S29.95 - 

$1.50 S - H. Free shipping on 2 or more! COD 
add $4. Call or send VISA, MC, MO. DECO 
INDUSTRIES, Box 607, Bedford Hills, NY 
10507. (914) 232-3878. 
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FREE CATALOG OF HARD -TO -FIND 
TOOLS is packed with more than 2000 
quality items. Your single source for precision 
tools used by electronic technicians, engi- 
neers, instrument mechanics, schools, labo- 
ratories and government agencies. Also 
contains Jensen's line of more than 40 tool 
kits. Send for your free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, AZ 
85044. (602) 968-6231. 
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LINE ZAPPER 

VIOLO IN 'NulO OUT 

DESCRAMBLE THE NEW VIDEO TAPE 
COPY PROTECTION SCHEME. When you 

rent or buy a recent movie release, stop the 
vertical jumping and jittering in your TV pic- 
ture with the LINE ZAPPER. This project de- 
tects and removes selected lines of video that 
have been modified and often interfere with 
normal television operation. Get your kit to- 

day only 569.95 plus $2.00 for S&H. Allow 6 
weeks for delivery. ELEPHANT ELECTRON- 
ICS, Box 41865-L, Phoenix, AZ 85080. 
(602) 581-1973. MC and Visa accepted. 
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SAFE -LEGAL -EFFECTIVE STUN GUN 
VIPER II. Instantly immobilizes an attacker 
up to 15 minutes. Penetrates through leather 
and thick clothing. Discharges 50,000v from 
a single 9v NiCad battery. Used by police 
around the country. 1 Year Guarantee. 1 Viper 
II $39.95. With NiCard battery and charger 
$49.95. Free belt clip with every VIPER II. 

Catalog Free. UNITED IMPORTS & MFG., 
6846 PACIFIC ST. RE1, OMAHA, NE 68106, 
(402) 554-0383, TLX: 5106016153, MC, 
VISA, C.O.D. 
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60 dB SIGNAL ELIMINATOR-for removal 
of undesirable TV/FM/VHF signals. Can be 
tuned precisely to ANY signal within these 
ranges: 'Model 26 - Ch's. 2-6 plus FM (54-108 
Mhz) 'Model 1422 - Ch's. 14(A) - 22(1) 
(120-174Mhz) 'Model 713 - Ch's. 7-13 
(174-216 Mhz).Highly selective notch,ad- 
¡ustable strength. Singles $30. Quantity dis- 
counts to 60%. STAR CIRCUITS - P.O. Box 
8332 - Pembroke Pines, FL. 33084 
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NEW JERROLD CS 68 CHANNEL CABLE 
TV CONVERTER with volume control & de - 
scrambler loop (Port). Programmable clock 
turns TV on/off & changes channel. Audio 
mute kills commercials. Programmable chan- 
nel scan. Instant channel recall. Automatic 
fine tuning with manual override. Video & au- 
dio outputs. Friendly to all descramblers. 
Specify output. 1 year warranty. $139. $110 
eaicase lot of 10. Free delivery. Dealers want- 
ed.(514)739-9328. CROSLEY ELEC- 
TRONICS, Box 840, Champlain, N.Y. 12919. 
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MICROWAVE ANTENNAS $69.95. Now in- 
cluding shipping and Lifetime warranty. We 
Repair all types of Downconverters. Cable 
Converters and equipment available! Jerrold 
400 wireless Convertor $72.95 plus shippng. 
Coax cable. T.V. parts, accessories, con- 
nectors, T.V. amplifiers. Write for free catalog 
or call for prices. BLUE STAR IND., Dept. 
105 -RE 1 -87, 4712 Ave. N, Brooklyn, N.Y. 
11234 (718) 338-8318 Ext. 105. 

CIRCLE 85 ON FREE INFORMATION CARD 

ZENITH SSAVI, SALE $169. UHF gated 
pulse $199. Original reconditioned equip- 
ment for UHF channels 27,48,51, etc. Quan- 
tity discounts. Satellite Systems; surplus 
N-12, SB-3, Hamlin 1200. Converters, ampli- 
fiers, accessories. Catalog containing cou- 
pon $1. SSAVI modification/troubleshooting 
handbook $6.50 ppd. AIS SATELLITE, INC., 
PO. Box 1226 -RE, Dublin, PA 18917. (215) 
249-9411. 

CIRCLE 81 ON FREE INFORMATION CARD 
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the chassis. Doing so disconnects 
the AC from, and connects the bat- 
teries to the proper power -supply 
components. 

The receptacle for the plug on 
the chassis doesn't look anything 
like a normal wall receptacle. In 
tact, if it's riot marked, and you're 
not familiar with that type of con- 
nection, you may have trouble 
finding where to insert the plug. 
Often, the receptacle is just a slot 
or two in the metal chassis. It there 
is only one slot, the other prong is 
meant to slide down the rear of the 
chassis. 

Servicing 
The first thing a serviceman 

would do with a portable would be 
to plug it in and turn it on. If the set 
is dead, he would assume that one 
of the fragile tube filaments was 
open. He would then check the 
tubes and find the one with an 
open filament. However, you must 
be very careful in checking the del- 
icate tubes used in portables. 

For example, it's probably not a 

good idea just to replace a known - 
bad tube. You might he lucky, and 

the set might work. But a con- 
denser surge could destroy even 
more tubes. So, before replacing 
any tubes, it's best to remove them 
all, discharge all condensers, and 
then re-insert the tubes. In tact, a 
smart radioman removes all tubes 
and checks them before doing 
anything else. Doing so gives him 
a clear picture of the set's con- 
dition. That also lets him know 
whether or not he's responsible 
for burning out any tubes. 

If a three-way set works only one 
way (batteries or AC or DC), isolat- 
ing the problem can be simple, it 
you use your head. For example, 
you might suspect simply that the 
batteries of a set that worked on 
AC but not on batteries were weak. 
However, a set might be operating 
at slightly higher voltages when 
operating on AC. The oscillator 
section of the converter might os- 
cillate with the higher voltage, but 
not when powered by batteries. A 
new oscillator tube might solve 
the problem. 

On the other hand, it a set oper- 
ates on batteries, but not on AC, 
most likely there is a detect in the 

power supply. Any reduction in AC 
operating voltages can cause the 
same problems as just mentioned 
for battery operation. The nose of 
an experienced radioman can tell 
whether the selenium rectifier has 
overheated and burned out. 

Tubes in portables 
The tube complements of many 

three-way portables include a type 
117Z6 rectifier tube for use on AC. 
Smaller and newer models use se- 
lenium rectifiers, which are 
mounted on top of the chassis. 
You can tell which type of rectifier 
a set has just by turning it on. A 
tube -type rectifier will take about 
a half a minute to warm up, but a 
selenium rectitier will operate as 
soon as the set is turned on. 

Like the II7Z6 rectifier, the 
117Z3, 35Z5, etc., are still available 
it replacement is necessary. 
t lowever, that type of rectifier can 
also be replaced with a selenium 
rectifier without detracting from 
the authenticity of the set. As a 
matter of fact, many sets you come 
across have already been convert - 

continued on page 811 

BEST PRICES ON TEST EQUIPMENT! 
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SCE'+CES ü 

"The Blue Box" EIA Interface 
Monitor & Breakout Panel 
Model 60 
List $159.00 SALE 5137.46 

Model 
No Descn , on List SALE 
1590A 100MHz quad 

input oscilloscope $1886 51584 
2520 20MHz 2 -channel 

oscilloscope $1895 $1705 
1420 15MHz portable 

oscilloscope wr 
digital storage $825 $693 

1042 Telephone line 
analyzer $20 $19 

1045 Telephone 
product tester $415 $350 

Call for our 
FREE catalog of 
electronic tools 
& test equipment 

oI< 
IrX1ies II . 

inc.Irl 

New Test 
Equipment 
Model 

Descnpton 

Sweep,Function 
generator 5895 $805 
Handheld frequ- 
ency counter: 
20Hz-200MHz 5145 5130 
10MHz miniscope $385 $349 
.02Hz to 200KHz 
function gener- 
ator $239 $219 
200MHz multi- 
function counter $365 $328 
3'/2 digit, 1% 
accuracy DMM $215 $193 
Prescaler; 
40-600MHz 585 $76 
Prescaler; 
100.1000MHz $120 $107 

1933 Montana Ave. NE 
Washington DC 20002 

(202) 529-6020 

No List SALE 

206 

512 

1010 

DYNASCAN 202 
COFPORATION 

510 

601 

513 

514 

FLUKE 

3'/2 Digit 
Multimeters 
with analog 
bar graph 
Model 
No Description 

73 7% Accuracy 
75 5% Accuracy 
77 3% Accuracy 

FLUKE 

51 Single input 
thermometer 

52 Dual input K J 
thermometer 

21 Analog Digital 
Multimeter 

23 Analog/Digital 
Multimeter 

List 

$79 
599 

$139 

$t19 

5'89 

$99 

$145 

While Supplies Lest 

SALE 

574 

589 
5124 

$106 

$168 

589 

$134 

, 711,i WS.JENKS & Son .. 1'1 hshed 

Telex: 89-2667 
FAX: (202) 832-3411 

Weller $77.50,91 WTCPR 
Controlled 
Output 
Soldering 
Station 

Weller 
Service Master Roll Kit 
List 595.71 SALE 576.99 
Includes 23 tools in plastic -coated canvas 
case: 6 long nose plier, 5" diagonal pier, 
6" adjustable wrench, regular and stubby 
handles. 9 regular nutdnvers. 3 stubby 
nutdrivers. nos 1 & 2 Phillips screwdrivers. 
416 &',a slotted screwdrivers, reamers and 
T extension 99SM 

Weller' 
Universal Soldering Kit 
List $28.22 SALE 522.48 
Includes dual heat soldering gun with 3 

soldenng tips, wrench, flux brush, soldering aid 
tool 8 solder in plastic carrying case. 8200PK 

Weller' 
Processional Soldering Kit 
List S38.29 SALE 530.50 
Includes soldering gun with pre -tinned heavy 
copper tip, 2 spare tips, wrench, flux brush, 
soldering aid tool 8 solder in plastic carrying 
case. D550PK 

$ TOLL -FREE 

800-638-6405 
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CONTENTS 
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6 TVRO Antenna Pointer 
Finally, a quick and easy system that can be used to advantage 
whether you erect lots of dishes each week, or just one for yourself. 
Edmund T. Tyson 

10 5 -Volt RS -232 
There's a new chip available that's making a lot of circuitry a thing of 
the past. It's called the MAX232 and here's how to use it. 
Rodney A. Kreuter 

12 TV Channel Frequency Program 
Enter this program, do it just once, and you'll never have to look 
those numbers up again. Michale Kiley, WA9ZPM 

13 All about Interfacing, Part II 
We began this article last month and present the conclusion here. 
This one is a "Clip -and -Save!" Jeffrey K. Holtzman 
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ON THE COVER 
Author Ed Tyson has been busy putting in TVRO installations. The 
one on this month's front cover is from the McDonald Observatory, 
in Texas. The complete article begins on page 6 of this issue. In 
error, the article was run last year in the October Issue, with the 
wrong program. 

COMING NEXT MONTH 
Every once in awhile, an editor can sit back and smile with some 
small measure of pride over a well-done job. And before I break 
my own arm patting myself on the back, here's what's in store for 
you: A build -it -yourself protocol converter, a TV channel frequency 
program, a story on undocumented op codes that just might make 
your next chip a lot more useful, and an up-to-the-minute article 
on concurrency that you have to read! Don't miss our next great 
issue! 

;OMPUi ER /GESi 
L_nW KIND Dritte. um« ren flIC0A0MIC$ rwoees4oMM_ 

TVRO 
You Can Use Your Con,Aer To A im The Dish 

g 

5 VOLT RS233 
Something Else You Crn't Live Without! 

ALL ABOUT INTERFACING 
PART II 
Completing And Testing Your 

44 1411 Interconnections 

2 ComputerDigest - JANUARY 1987 



EDITORIAL 

The beginning of the end... 

...Of copy protection is at hand. Ashton-Tate, who manufacture such 

important software programs as dBase database managers, recently 

announced that copy protection would be removed from all its software. 

We applaud Ashton-Tate for this action. 
Manufacturers assumed that the computer operator was going to make 

copies of any software he purchased, distributing it to all his friends or 

(worse yet) selling unlimited copies for less than he paid for it. Naturally, tnis 

sort of piracy would cost the software manufacturer, for it would reduce the 

potential for sales. 
So copy protection would be installed on the software. This made it 

extremely difficult for a legitimate user to make a backup copy, or to store 

on his hard disk. As for the real pirate, it didn't stop him, it was just another 

nuisance he had to work around. And the truth of the matter is that copy 
protection didn't do any more than create problems without solving any 

Today, we see advertisements that read "Not copy protected." And we're 

starting to see more and more of those advertisements as well. 

Certainly, the manufacturers are entitled to a profit from their investment in 

a software program, but we already have such protection in place in the 

form of our copyright laws. These can cover a new software just as easily as 

they would cover a new book that's been published. And copy protection 
is to software, what locking closed the pages of a book would be. While 

this writer is certainly not a lawyer, it seems that the plagiarism and 

copyright laws that are now in place, should be sufficient protection if the 

need to exercise them ever arises. 

Ashton-Tate, long a leader in our industry, has taken a major forward step. 

We can only hope that others will follow.1CD> 
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LETTERS 
Flight Simulators 

I've been playing around with 
flight simulators on my computer. 
Can those things actually teach me 
to fly?-R.D., Tacoma, WA. 

They can sure save you a lot of 
expensive dual -time when you're 
learning navigation, but as an old- 
timer once said, "If you want to 
learn about flying, watch the birds. 
But if you want to learn HOW to fly, 
get into an airplane!" 

Bridge for Sale! 
My new computer has been 

nothing but trouble since I bought 
it, and the salesman explained that 
it just takes timé to break-in. 
Exactly how long should this 
break-in period be? -1.B., 
Oshkosh, WI. 

At least until the 3,000 mile 
check. Now let me tell you about 
this slightly -used bridge in 

Brooklyn that I can let you have real 
cheap... But seriously, get to a 
technician if you're having 
problems. 

Who Goofed? 
Somebody goofed up in the 

October Issue last year. You 
announced a TVRO Antenna 
Pointer, and the program talked 
about anything but that. Wha' 
hoppen?-S.T., Kansas City, MO. 

Mea culpa, mea culpa, mea 
maxima culpa. Make sure you 
check the table of contents for this 
issue. I'm pretty sure we got it right 
this time. 

To Err Is Human 
What happens if a mistake is 

made in the magazine and I build 
something and it doesn't work? 
Am I just "stuck?" R.P, Jericho, NY 

Not at all! Actually, if you had 

any idea of the complexity 
involved in getting an author's 
"rough" diagrams to the finished, 
printed page, you'd be surprised 
that even more mistakes are not 
made. If you do have a problem, 
by all means write in and let us 
help you solve it. 

Hi, Brilliant! 
I happened on your magazine at 

my dentist's office and started 
flipping the pages. To my surprise, 
l was able to understand much of 
it, even though I have no real 

background in electronics, much 
less computers. I guess I'm just 
brilliant. Talking to my dentist later, 

I found that he has a personal 
computer and well-to make a 

long story short-my subscription 
is enclosed. T.P, Long Beach, CA. 

Welcome to the 20th Century! 
Delighted to have you with us. 

COMPUTER PRODUCTS 
For more details use the free information card inside the back cover 

GAME PROGRAMS,Gerry and the 
Germ and Microcosm, are the latest 
titles released in Firebird Licensees' 
Super Silver Disk series for Com- 
modore 64/128 computers. 
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Gerry the Germ, is a lighthearted 
romp through the human body as 
Gerry sets out to prove his worth as a 
virulent virus. Microcosm puts the 
player aboard a crippled interstellar 
freightliner as the sole defender of a 
priceless agricultural cargo against a 
devouring horde of mutant insects. 

Both games feature musical and sound 
effects, graphics and animation, chal- 
lenging play action and either joystick 
or keyboard control. 

The suggested price is under 
$20.00-Firebird, PO.Box 49, Ramsey, 
NJ 07446. 

MEMORY UPGRADES, The XTend Kits 
are designed for use with the IBM XT 
and portable computers. The XTend 
upgrade involves removing the XT's 
system board, replacing two rows of 
64K RAMS with 256K RAMS, removing 
a decoder PROM, and installing a 

specially programmed replacement, 
and inserting a 16 -pin IC into an empty 
socket on the board. 

One model of the XTend upgrade 
kit allows the user to upgrade an XT for 
$10.00 (not including RAM chips). The 
EXtend Multi -Pak, priced at $99.00, 
includes a decoder and logic chips to 
upgrade ten computers. It includes 10 

diskettes and 10 software manuals. 
The XTend Plus kit, which also sells 

for $99.00, provides everything the 
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user needs to perform an upgrade on 
a single XT, including RAM chips. The 
basic XTend kit includes RAMtest, 
RAMdisk, and Printer Spooler software 
on diskette, as well as a handy IC 

puller Also included are hardware 
installation and software operation 
manuals.-VERICOMP, 8825 Aero 
Drive (Suite 210), San Diego, CA 92123. 
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SO ARE 
REVIEW 

Webster's new On -Line Thesaurus... 

This offering from Simon and Schuster ($69.95, Simon 
and Schuster, Rockefeller Center, 1230 Avenue of the 

Americas, New York, NY 10020) is the latest entry in the 
writer's -aid market and a good way to supercharge 
your favorite word processor. It was written by 
Korenthal Associates of New York, and is based on the 
Webster's New World Thesaurus and has over 120,000 

cross-referenced synonyms to help find exactly the 
word or phrase you want. There are many thesaurus' on 

the market, but this one can't be beat on a feature -for - 
feature basis. 

When you run the installation program, you'll see that 
Webster's already knows about 26 of the popular word 
processors. If yours is among them, all you've got to do 
is press a key If yours is not on the list, you tell 
Webster's how yours works. All it needs to know is the 
key you press for insert, delete, etc. If you know your 
word processor, you can get through the installation in 

under a minute. And changes can be made as easily, 

even from inside your word processor. 
Webster's is made up of two files. First is the control 

program in high memory until you reboot. It watches 
the keyboard buffer, and when it sees the key you've 
set as the trigger, it puts a window on the screen and 
hunts the phrase or word at the cursor, in the 
dictionary, which is the second file. Webster's is smart. 
If it can't find a match, it will show a list of words 
spelled like the word you are seeking. If your word is 

not there, you can browse through the entire dictionary, 
try alternate spellings, see synonyms for any word on 
the list, or even synonyms for the synonyms. 

CIRCLE 17 ON FREE 

by 

Works behind the ,cene.1 to 
make you a better vvri`r 
Access more than 101.000 
synonyms as you Yore 
Choose a synonym 
wets a key, and your teat 
rs 41st anth "proved 
Corts)at a *nth most word 
procrssas 
Based on Webster s 
New Wortd Thesaurus 

Simon & Schuster 

It's easy to use. Since it weighs in at 360K, it should 
really be run off a hard disk You can use it in a two - 
drive system, but one will have to be dedicated to the 
dictionary If you have sufficient memory, you can stuff 
it in ramdisk but this might leave you short on space for 
your word processor. It wil' work in whatever 
configuration you create, and whatever limitations exist 
will be set by your hardware, not Webster's software. 

Once you're up -and -running, you only have to 
remember the key that activates the Thesaurus. The F1 

key offers a complete help screen, but after a few 
times, you won't need that anymore. The program looks 
up the word at the cursor, you browse through the 
suggested synonyms using the cursor keys and pressing 
the F10 key makes the substitution. 

It first looks for the entire word, and if there's no 
match, it seeks the root of the word. If that fails, it 

shows you a list of words with similar spellings. 
Each control program can contain parameters to 

make it work with three different word processors and 
you can switch between them. By installing and saving 
a second time under a different name, you can put 
several versions on a single disk. The written manual 
walks you through it step-by-step. And the manual has 

some interesting appendices on word usage in general. 
Using Webster's is habit forming. Once you're 

accustomed to it, there's no way you'll use your word 
processor without it. And when you realize that it does 
about twice as much as its competitors for less than 
half the price, you'll realize that it's more than just a 

bargain-it's an outright steal!4O' 
INFORMATION CARD 
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O TEN 
POINTER PROG 

Your computer can accurately point your TVRO antenna. 

Edmund T. Tyson 

inmost articles give pointing angles in azimuth/elevation 
coordinates. But the working coordinate system for 
most antennas is identical with the astronomical hour 
angle/declination coordinate system. In this system, the 
hour angle axis is parallel with the spin axis of the Earth 
and the declination axis is orthogonal to the hour angle 
axis. So the antenna points to any satellite in the Clarke 
belt by motion about a single axis. The Clarke belt is a 

band in space above the equator, some 22,240 miles 
up. Satellites in this belt make one revolution about the 
Earth in a day, so they appear fixed in one spot in the 
sky 

About the program 
This program calculates angles for pointing TVRO 

antennas at synchronous satellites. It is written in BASIC 
for use on many computers. We tested it in midsummer 
by computing telescope settings to observe satellites 
broadcasting TV signals. A telescope observatory in the 
southwest confirmed the angles by seeking and finding 
the satellites. A dial was designed that permits pointing 
an antenna at a chosen satellite without searching. 

The program is useful only for calculating 
synchronous satellite positions and is based on these 
assumptions: Inclination of the satellite orbit to the 
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100 COMPUTE POINTING ANGLES 

105 FOR I VRO ANTENNA 

110' 

120 DEFY -1G A -H, 0-1 
130DEFINT I -N 

140 CL 5 

150 P1=3 141593' 

160 D2R' P I / 180' 

170 RE =6378 165 

180' 

200' OBSERVER COORD 

210 PRINT 'OBSERVER N LAT/w LONG', 
215 INPUT ,Fl AT, FLOIG 

220FLONG'-FLONG 
221 WLONG'-FLONG 

225 LPRINT -TYRO AT N LAT'-, 

226 LPRINT ,FLAT,' w LONG=',wl ONG 
227 [PRINT 

230 x- 

240 Y'01 
250 2=0' 

260' ROTATE ABOUT -Y- BY LAT 

270 AX=FLAT 

280IAx=2 
290 G05UB 1000 
300 ROTATE ABOUT '1- BY -LONG 

310 AX -Fl ONO 

320 1AX=3 

330 GOSUB 1000 

340 x0= -x 

350 r0- -r 

360 20=-1 

390 [PRINT - SAT LONG Au n', 

391 1 PRINT ,- ELEV HR Ax-, 

392 LPRINT DEC AX RANGE EM' 

399 
400' " SAT COORD " 
410 CIS 
415 LPRINT 
420 INPUT - SAT LONG', SLONG 

421 SLAT -01 

425 SLONG-SLONG 
426 GLO=-SLONG 
428 RADIUS VECTOR OF 

429' SYNC SAT = 6.61 1 ERU 

430X661I 
431 Y-01 

432 7=01 

435 ROTATE RV ABOUT l'- BY SLAT 

436 AX'SLAT 

437IAX=2 
438 GOSUB 1000 

440*ROTATE RV ABOUT 7' BY -SLONG 

441 AX-SLONG 
442IAx3 
443 &05118 1000 

450' TRANSLATE ET) COORD 

451' TO OBSERVER 

455 XS=XXO 
456 Y5YYO 
457 Z5'Z10 
460' COMPUTE HOUR ANGLE 

461 AND DECLINATION 
470 GOSUB 2000 
471 DAH'(AX/D2R)FLONG 
472 REO'SOR(XSXSYS'YS) 
473 DAD'ATN(ZS/REO)/D2R 
474 RS=50R(REOREOIS"15)RE 

500' '""' ROTATE TO TOPGS " 
501' 

510 X -XS 

511 Y=vS 

512 1=25 
515' ROTATE TRANS COOPO 

516' ABOUT '1- BY (LONG -90) 

520 AX-FtONG-90' 

521IAX=3 
522 GOSUB 1000 

530' ROTATE TRANS COORD 

531 ' ABOUT -X' BY (L AT -90) 

535 AX=FLAT-901 

536LAXI 
537 GOSUB 1000 

540 XS. -Y 

541 YSX 
542 ZS'Z 

543 RT'SOR(XS"X5YS"YS) 

545 00508 2000 

550 A7AX/D2R 
551 EL-ATN(ZS/RT)/D2R 

[PRINT USING- '-,GLO. 

LPRINT USING' '',A1, 

LPRINT USING- ",EL, 

LPRINT USING- -,DAH, 
LPRINT JSING' '-.DAD, 

LPRINT USING' '",RS 

580 GO 7 0 400 

999' 

000COORD ROTATION ROUTINES 
1010' 

1020 AXRAx"D2R 
1030 SINX=SIN(AXR) 

1040 COSX'COS(AXR) 

1050 XT=X 

1060 YT Y 
1070 ZT'Z 

1080 ON I AX 60508 1100,1200,1300 

1090 RETURN 

1100 'X ROT 
1110 I. XT 

1120 Y- YTCOSXZT'SINX 
1130 Z=-YTSINx1TCOSx 
1140 RETURN 
1200' """"Y ROT' 
1210 x' XT COSX-Z7 SIN?( 
1220 Y= YT 

1230 Z- xTSINXZTCOSx 
1240 RETURN 

1300 ""Z ROT -- 
1310 X= XT"COSXYT'SINX 
1320 Y-xTSINxYTCOSX 
1330 Z. ZT 
1340 RETURN 
2000' 

2005' OATAN 
2010' ARC TAN IN PROPER QUADRANT 
2020 IF XS00 GOTO 2060 
2030 IF YS=O THEN AX'0 RETURN 

2040 IF YS)O THEN AXPI/2 RETURN 
2050 IF YS(0 THEN AX= I S'PI RFTURN 
2060 AX=ATN(YS/XS) 

2070 IF xS<0 THEN AX -Ax pl RETURN 
2080 IF YS<0 THEN Ax2PIAX 
2090 RETURN 

equator is small, eccentricity of the orbit is small, and 
the semi -major axis of the orbit is 6.611 Earth radii. 

You need north latitude and west longitude of the 
antenna and west longitude of the satellite. South 
latitude and east longitude values must be entered as 

negatives. The program can be used for any 
geographical location of the observer and satellite 
longitude. Negative elevation angles show the satellite 
below the horizon for that location. 

When executed, the program prompts for the 
geodetic position of the antenna and this is printed to 
label that data. Antenna position is then converted to 
geocentric rectangular coordinates and saved. 
Additional prompts request west longitude of each 
new satellite. These positions are converted to 
geocentric rectangular coordinates, antenna 
coordinates are subtracted and the vector is solved for 
hour angle and declination. 

NP 

TAN 6 = -SIN 0 116.611 -COS 0) 

6.611 8RU 

SAT 

FIG. 1-DECLINATION OR OFFSET ANGLE is shown above. 
This is a sketch of Earth and satellite seen from the equatorial 
plane. The relation is described by the equation. 

The hour angle 

Hour angle is measured about the polar axis of the 

antenna mount. It's zero when the satellite is on the 
meridian, negative when the satellite is east of the 
observer, positive when it is west. Declination is the 
angle created by the observer's displacement from the 
equator. It is included in the mount setting by the offset 

0 = ANTENNA LATITUDE 

6 = DECLINATION (OFFSET) 

b = ARC TAN (- SIN 0/(6.61/ - COS 011 

FIG. 2-HOW LATITUDE and declination angles are included 
in the antenna mount. The difference vector is rotated to the 
observer's position and solved for azimuth. elevation and 
slant range. 
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adjustment made during mount and dish assembly 
Figure 1 shows the declination or offset angle. This is a 

sketch of Earth and satellite seen from the equatorial 
plane. Distance from satellite to Earth's center is 6.611 
Earth radius units. An increase in latitude causes a 

related increase in declination. The equation describes 
the relation. Once calculated, a fixed angle for 
declination can be used as the change in declination 
from a meridian to an extreme east or west position is 

small compared to antenna beamwidth at C -band. 
Figure 2 shows how latitude and declination angles are 
included in the antenna mount. 

The difference vector is then rotated to the 
observer's position and solved for azimuth, elevation 
and slant range. Azimuth is in degrees from north 
around through east as in the graduations of a compass. 
Elevation is in degrees above the horizon with zero 
degrees at the horizon and 90 degrees directly 
overhead. Slant range is the distance from antenna to 
satellite. 

The printed output lists observer's position, satellite 
longitude, azimuth, elevation, hour angle, declination 
angle, and slant range in kilometers. Almost all TYRO 
antenna mounts use the hour angle/declination mode 
of motion. This is the best mount since it lets the 
antenna be aimed at any satellite by moving it on a 

single axis. This also allows constructing a simple dial 
that lets you point at any interesting satellite. 

The dial 
Figures 3 and 4 are typical dials. Figure 3 is a dial 

made of an aluminum cookie sheet. The mount rotates 
around a fixed dial and a scribed line on the frame is 

the index. Figure 4 is a dial made from .040 sheet stock. 
A fixed pointer is used as the dial rotates. A careful 
look at your antenna will show how the dial must be 
mounted, and the mechanical limit on dial radius. 
Radius should be at least four inches to allow easy 
reading and construction. 

Aluminum is used for the dial as it does not rust and 
is easy to work. Use a center punch to mark the axis 
which can be offset from the center. Mark the radius 
with a compass using the radius determined for your 
mount. 

bn 

s 
: s ; 

FIG. 3-AN ALUMINUM COOKIE SHEET is used as a dial. The 
antenna mount rotates about a fixed dial with a scribed line on 
the frame as an index. 

4 

o 

FIG. 4-DIAL FORMED FROM ALUMINUM STOCK. A fixed 
pointer is used since the dial rotates. Look at your own anten- 
na to select the best form. 

With a straightedge, divide the arc in halves to 
represent meridian or zero point and scribe a line 
through the punch mark and arc. A protractor is used 
to mark five degree angular increments of satellite 
Positions as calculated by the computer program. 
Make sure you make the marks on the correct half of the 
dial. Satellites to the east of the antenna are prefixed 
with a negative ( -) sign. The correct half changes 
depending on whether the dial rotates or is stationary 

Angular divisions of five degrees are adequate and 
can be marked by a double punch mark. Individual 
satellites are identified by scribing a mark at calculated 
angles along with an alpha -numeric label such as F4, 

W4, G1, etc. Antennas separated by a few miles need 
different dials as a one -degree shift in longitude results 
in at least a one -degree change on the dial. 

A dial is a useful tool for technicians installing many 
antennas. The time to align can be reduced and 
precision improved. A dial calculated for the area 
where installations are done and marked with the east, 
west and meridian satellites will speed the process of 
alignment with the Clarke belt and setting remote 
positioning actuators and indicator systems. 

Dial alignment procedure 

First set the antenna to the meridian (pointing south) 
by using a level to adjust the east/west position and a 

magnetic compass to set the heading. Now install the 
dial and pointer and set the dial to zero. Then rotate 
the antenna about the polar axis to the satellite nearest 
the meridian using the dial to make the setting. 

Move the antenna in azimuth to get the satellite with 
maximum signal and clamp the azimuth adjustment. 
Move the antenna in elevation to get maximum signal 
strength. Now confirm the adjustments by checking the 
signal on satellites near the east and west limits of 
antenna travel using the dial to set the positions. Finally, 
recheck all settings. 

Use the computer program to calculate satellite 
angles for a dial for your antenna. A dial is an essential 
accessory for manually positioned antennas. It will 
eliminate guesswork when changing from one satellite 
to another 1CD> 
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Electronics Paperback Books 

pAP,e. 
NRHr 

I I BPI73-COMPUTER 
MUSIC PROJECTS 
$6,95. Slaws how to use 
your name computer to 
produce electronic music 
Many Circuits Mostly lax 
gon bee 

BPI 70-AN INTRO- 
DUCTION TO 
COMPUTER PERI- 
PHERALS ..... 55,95. 
Descnhes and explains 
how to use a variety of 
different cOmPutet equip- 
ment in as nonlechnccal 
a way as possible 

GREAT PAPERBACKS AT SPECIAL PRICES 

2esl- 
CUSTOMIZED MICRO 
PROCESSOR 
PROJECTS . $1.1.3 
9udn0 imeuxtuns a 

Ie0 stlwm,eics and 
~cnxeiYoMvns be 

oed 
rl+mwE CPU o,uex s 

Linear IC 
Eand uivalents 

n.Ae Iron, 

BPI41-LINEAR IC 
EQUIVALENTS AND 
PIN CONNECTIONS 
512.50 247 pages. 7 

10 in shows eguws 8 an 
connecions for popular 
user oriented ICS 

I ' BP140-DIGITAL IC 
EQUIVALENTS AND 
PIN CONNECTIONS ..,,, 
512.50 3t2 pages. 7 

10 in shows eguws S pin 
raecli mania, br n.la, 

user oriented ICS 

( 80187-REFER- 
ENCE GUIDE 10 
AMSTRAD WORD PRO- 
CESSING ..... 514.95. 
Everything you need to 
know about using these 
machines 

9P/46-THE PRE - 
BASIC BOOK ..... 56.95. 
A book on the BASIC 
orogrammng for those 
echo nave not yet bought 
a computer as well as 
lose whk save trouble 
learning how o program 

BP1013-INTERNA- 
TIONAL DIODE 
EQUIVALENTS GUIDE 
.... $5.75. Full esto. 
changeabiny data and 
characters,KS for diodes, 
including Zeners. LEDs. 
Drees Tows and more 

COMMoyoRt ka 
txei.inee 

eno .O9 r'. 

I BP135-SECRETS 
OF THE COMMODORE 
64 55.00. Masses o 
useful irlo and program 
niny lips rat loured in 
any users manual 

I BP130--MICRO IN- 
TERFACING 
CIRCUITS-BOOK 1 

55.75. Practical add dins 
transk>,m your compute, 
into control o measure 
men? egueprnent 

11.01jwrria. 

BP143-INTRO TO 
PROGRAMMING THE 
ATARI 600 800 XL ..... 
$5.00. Perfect condole 
men? to the Atan users 
manual Even shows how 
to use animated graphics 

8P131-MICRO IN- 
TERFACING 

BP14B-COMPUTER 
TECHNOLOGY EX- 
PLAINED 55,00. 
Explanations for Commpu4 
et terms O en 

untamed A dictionary 
br computer Imo 

i.Ae..Mn. 

BP152-INTRO TO 
2.80 MACHINE CODE 

55.95. Spe up your 
programs They may be 
harder to ante. but as 
worth learning how 
Some demo programs 
are included 

BP105-ANTENNA WHITES-WHITE'S 
PROJECTS 55.00. RADIO LOG ..... 14.95 
Practical radio antenna An up -to care &radon, 04 

designs that dekver good AM FM and TV stalres 
pedormarte and are rel. including a seclan on 
atively simple and worldwide shortwave cla- 
inexpensive to build Ions 

CIRCUITS-BOOK 2 

5mperInterlacing ture dopoa Quality Paperbacks n0 speech generators 

sensors motor control. 
ten. and more 

:,.,e,.ra.. 1= 

BP39-50 FET 
PROJECTS ,_ 55.50. 
Protects included ample 
hers 8 Conveners, rest 
equipment. receiver aids 
tuners. receivers and 
more 

BP10/-ELEC- 
TRONIC SCIENCE 
PROJECTS 5,75. 
Simple to complex a 
group protects 

gienldlC flavor roly c 

ZO Proprrn. 
4v the 
Z} 5e.er.vn 

me IX.. 

. 

I BP127-HOW TO DE- 
SIGN ELECTRONIC 
PROJECTS ,.... S5.75. 
How to use standard or 
cull elements to make 
custom electronic prop 
acts 

'SET SET CONSTRUCTION 
..... 55.00. A variety of 
crystal rada receivers for 
Me experimenter and 
h bbwst 

=Oe Mi B..wjb.A M 
CYO/ C F.I.q. 

BP126-20 PRO- BP106- MODERN 
GRAMS FOR THE 25 OP -AMP PROJECTS ..... 
SPECTRUM 8 16K 2%01 $5,00. Includes a Sae 

... 55.75. All programs Tma, Al Signal Gen 
n on both machines Mike Pre amp Scratch 

Include flow Charts and Filter. and much more 
ato on now to 1004.15 10 
run On other computers 

BP1BS-ELEC- 
I BP51-ELECTRONIC TRONIC SYNTHESISER 
MUSIC AND CREATIVE CONSTRUCTION 
TAPE RECORDING .,.., 55.95 Slows haw to 

55.50. Shows now you bulb a monoph Or.0 syn. 
can mike electronic mu. 'hewer section by 

sic al home with simple section Replaces 13081 

and inexpensive eouin 

90110-HOW TO 
GET YOUR ELEC. 
TRONIC PROJECTS 
WORKING ..... 55.00. 
How to Ilnd the faul15 in 
your protecls, repai? them 
and get them working 

; 
BP121-DESIGN 8 

MAKE YOUR OWN PC 
BOARDS .,-. $5.75. Ev- 
erylhing you need to 
Inver beloe onu make 
contra circuit beards for 
your prgects 

m 

I I BOSA-ELEC- 
TRONIC SECJRITY 
DEVICES 55.00. 
Three basic s.crions 
Switch activated alarms 
mlrared & ultrasonic sys. 
ems smoke, gas .niter 
detection 

.1r = 

BP85-INTERNA. 
TIONA TRANSIS-OR 
EQUIV4LENTS..,,. 
$7,50. Locales posvbe 
substitutes br a pr9ular 
useTonented cele ron of 
modern transistors Japa- 
nese, European ar d 
Arrierwan types 

Affordable Prices 
E.eaet. Tdm 

I , BP59-SECOND I - BPIE2-MIDI PROJ- 
BOOK FOR CMOS IC ECTS _ .. 56.95. Details 
PROJECTS 55.00. of taw a interlace many 
Mutliwbalos amplilers. popular home computers 
triggers 8 gales, special with MIDI music systems 
nevmces including reac- 
tion timer simple 
elechonh organ, aryl 
MOte 

I 9065-SINGLE iC 
PROJECTS 14.95. 
All protects in th5 book 
are based on one IC and 
are simple to eOrISMI r 

Ornal way to gel starred 
*nth ICs 

BP49-POPULAR 
ELECTRONIC PROJ- 
EC rS . ,. S5.511. A 

colectan is a Ante range 
al etecrronrc pr.1ectS and 
Circuits br Irte -seen. 
mentar 

CHECK OFF 

THE BOOKS YOU WANT 

anMrwieiri 
..ai. oxLi. 

In Wee er 

CONFID-CON- I BP91-INTRODUC- 
FIDENTIAL TION TO RADIO DOING 
FREQUENCY LIST, 6th 
edllion ._.. 515.95. limb the reception 01 

Latest into on unusual dislanl shortiw.ave stead. 
and exotic snorhvave cast and amateur 
bona.-asl stations stations 

I , 8P134-EASY ADD - 
90125 -25 SIMPLE ON PROJECTS FOR 

AMATEUR BAND AN. COMMODORE 64, 
TENNAS 55.00. All VIC-20, BBC MICRO 8 
kinds of antennas for all ACORN ELECTRON 
kinds of amateur radio 56.95. Picture digitizer. 
reception Ohl pen model Control. 

le? and more 

I 90117-PRACTICAL 
ELECTRONIC BUILD- 
ING BLOCKS. Book 1 

.,,. 55,75. Bob the 
blocks and then combine 
them to form almost any 
Custom origen? of your 
enlace 
I BP77-MICRO- 
PROCESSING 
SYSTEMS AND CIR- 
CUITS ..... 55.95. Guide 
to le elements of mniCm- 

prucessing systems 
Teaches all the funda. 
menials 
Popular 

I Is made 
Circuit. Ile. I 

BP11B-PRACTICAL 
ELECTRONIC BUILD, 
ING BLOCKS. Book 2 

..._55.75. Amplifiers for 
an kinds to add to he 
circuits Irom Book 1 0l 
this series 

BP169-HOW TO 
GET YOUR COMPUTER 
PROGRAMS RUNNING 
...,. $5,95, Have you ever 
Amgen your own pro- 
grams ly to find that 
they 0o not work, This 
book shows you how to 
hob errors 

Pm* 
earetiam or* l..2 2 

lowle 

I BP97-IC PROJ 
ECTS FOR BEGINNERS 

.,, $5.00. Written es- 
elrually for Isle less 
experienced 
mentor Complete pans 
layouts and or rag di. 
agrams 

BP161-INTO THE 
OL ARCHIVE $5.95. 
Presents the Inwedul 
database for he Sinclair 
OL Step -by -seen ap- 
p10ach Includes practical 
examples. 

119 

BPBO-POPULAR 
ELECTRONIC CIR- 
CUITS. Book 1 ..,, 55.00. 
Morectrcuuls tor hob- 

mrsts Audio radio, WM.USic, 

household and , 

mare 

I HP9E-POPULAR 
ELECTRONIC CIR- 
CUITS, Book 2 

25.75. More useful cir- 
cuits None of these 
aotec?s duplicate those 
in Book 1 of mis senes 

ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN 

USA t4 CANADA 

$0.01 to $5.00.,., $1.00 
55.01 to $10.00. , , $1.75 

Name $10.01 to 20.00... $2.75 

Address 
520.01 to 30.00... $3.75 
530.01 to 40.00 ,. $4.75 

City _ _State Zip 540 01 to 50.00 .. $5.75 
550.01 and above. $7.00 

PO. Box 240, Massapequa Park, NY 11762-0240 

RE17 

OUTSIDE USA & CANADA 
Multiply Shipping by 2 for sea mail 

Multiply Shipping by 4 for air mail 

Total price of merchandise S 

Sales Tax (New York State Residents only) S 

Shipping (see chart) S 

All payments must 
be in U.S. funds 

Total Enclosed $ 

Number of books ordered 

IIL 
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Something new on the horizon... 

Rodney A. Kreuter 

I've wound my last DC -DC transformer, built my last 
555 voltage doubler/inverter. Thanks to a new chip, the 
MAX232, from Maxim Integrated Products, all that's a 

thing of the past. 
Ever since the 2716 replaced the 2708 EPROM, 

bipolar power supplies have been very rare in the 
digital world - except when an RS -232 interface was 
required. Every IC manufacturer has strived to make 
UARTS, RAM, EPROMS, and CPUS five volt only parts. 
However, since RS -232 is an EIA standard, nothing 
could be done to change it's requirements for bipolar 
signals. 

RS -232 defines a "1" as a voltage between -3 and -27 
volts. A "0" is defined as a voltage between 3 and 27 
volts. Notice that a voltage between -3 and 3 volts has 
no meaning in RS -232. It is not a "1" or a "0." For this 
reason it is called the "dead band." 

Some manufacturers cheat RS -232 because of two 
popular chips that have been used for years to make 
up an RS -232 interface-the 1488 and 1489. Many 
manufacturers produce these chips with a different 
prefix. For example Motorola calls them the MC1488L 
and MC1489L. 

The 1488 is the line driver. When powered by +12 
and -12 volts, it converts a TTL signal to a proper 
RS -232 level. As a matter of fact, it will just barely meet 
the RS -232 standard levels when powered by + 5 and 
-5 volts, although no specifications are given by 
Motorola for any operation below + 6 and -6 volts. 
Noise immunity suffers from powering the chip with 
less than ± 12 volts as does the maximum distance the 
signal can travel, so most people stick to ± 12 volts. 
The 1489 line receiver Is where the idea to cheat 
RS -232 begins. The 1489 has an adjustable 'threshold'. 
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This threshold is the voltage at which a "1"/"0" decision 
is made. It can be set to any voltage between -3 and 
+ 3 volts. The default setting (which 75% of the 
manufacturers use) is about 1 volt. This means that 
anything below a volt will be read as a "1" and 
anything above a volt as a "0" (note the negative logic). 
Since normal TTL signals swing from 0.8 to 2.4 volts, 
why bother to use the 1488 at all? Because some 
manufacturers do use the threshold adjust and set it to 
-3 or + 3 volts! Anyway 0.8 volts is just barely below 1 

volt and operation can be marginal. 
To sum it up simply, before the MAX232, in order to 

be sure of meeting the RS -232 standard you needed a 
bipolar power supply to obtain the negative voltage to 
power the 1488. 

The MAX232 changes all that by providing a proper 
RS -232 level from only 4- 5 volts. It contains a + 5 to 
+10 volt voltage double, a +10 to -10 volt inverter, 
two line drivers (TTL to RS -232 converters), and two 
line receivers(RS-232 to TTL converters). In it's basic 
configuration it requires four low-cost capacitors as 

shown in figure 1. Adding a second chip to increase 
the number of RS -232 lines requires two MAX232 chips 
and six capacitors as shown in figure 2. 

The value and type of capacitors used will depend 
on your application and can best be explained by the 
Maxim Integrated Products data sheet: 

"The MAX232 power supply section contains two 
charge pumps. The first uses external capacitor C1 to 
double the + 5V input to +10V, with an output 
impedance of approximately 200 ohms. The second 
charge pump uses external capacitor C2 to invert the 
4 10V to -10V, with an overall output impedance of 
450 ohms (including the effects of the + 5 to + 10 

TTL/CMOS 

+5V 

116 

+5V TO +10V 
VOLTAGE DOUBLER 

C2 

+10V TO -10V 
VOLTAGE 
INVERTER 

11 

400K 

10 +SV ¡ 
400KZS IVo 

12 +5 

MAX 232 

T 
C3 

i1. C4 

14 = 

3K 
1/y D T R 

3K 
r DSR 

25K 

<1 5 K 

13 

15 

> RS -232 

Fig. 1-FOUR LOW-COST CAPACITORS are needed in the 
basic configuration shown above. 

r 11 

TTl/CMOS < 

MAY 232 

10 

12 

14 

13 

6 

+5V 

2 

MAX 232 

15 

14 

13 

RS232 

Fig. 2-ADDING A SECOND CHIP to increase the number of 
RS -232 lines requires two MAX232 chips and six capacitors. 

voltage doubler impedance). 
The test circuit uses 22µF capacitors for C1 -C4, but 

the value is not critical. Normally these capacitors are 

low cost aluminum electrolytic capacitors, or tantalum 
if size is critical. 

Increasing the value of Cl and C2 to 47µF will lower 
the output impedance of the - 5V to + 10V doubler 
by about 5 ohms and the +10V to -10V inverter by 
about 10 ohms. Increasing the value of C3 and C4 

lowers the ripple on the 4 /- 10V power supplies, 
thereby lowering the 16kHz ripple on the RS -232 
outputs. The value of C1 -C4 can be lowered to 11.LF in 

systems where size is critical, at the expense of an 

additional 20 ohms impedance in the -4 10V output, 40 
ohms additionai impedance at the -10V output, and 
250mv of 16kHz ripple on V-." 

The MAX232 can be purchased directly from the 
factory at: Maxim Integrated Products, 510 N. Pastoria 
Ave., Sunnyvale, Ca. 94086, (408)737-7600. It can also 
be obtained through these nationwide distributors: Bell 

Industries, Diplomat, Hallmark. 
Price quotes for the commercial package as of 

January 6th, 1986 are: 1 - 24 pieces, $5.40 each; 25 - 99 
pieces, $4.32 each; 100+ pieces, $3.60 each.1W ' 
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N C A NEL 
FREQUENCY 
PROG' 

Back in October of 1986, we published the following 
program on TYRO antenna pointing using your 
computer. The mail that followed complained that we 
had published the wrong story Not true! The story was 
right, it was the program that was wrong. In any case, 
here it is, corrected. 

You'll never have to look it up again... 

Michael Kiley, WA9ZPM 

Did you ever wonder what frequency your favorite TV 
channel broadcasts on? Did you ever have to 
troubleshoot master antenna or cable TV equipment? 
Or diagnose TVI complaints and need to know the 
frequency range of the affected channels? Here is a 

BASIC program, easily adaptable to any home 
computer, that will give you the frequencies of any VHF 

TV CHANNEL FREQUENY DIRECTORY 
********************** 
ENTER TV CNANNEL: 2 
FREQUENCY RANGE= 54 TO 60 MHZ. 
PIX CARRIER= 55.25 MHZ. 
COLOR CARRIER= 58.83 MHZ. 
SOUND CARRIER= 59.75 MHZ. 
NOTE: THE FOLLOWING 
ASSUMES A RECEIVER 
WITH A 41-47MHZ I.F. 
(41.25MHZ SOUND, 45.75MHZ PIX.) 
LOCAL OSCILLATOR= 101 MHZ. 
IMAGE RANGE= 142 TO 148 MHZ. 
MORE'Y 

ENTER TV CNANNEL: 7 

FREQUENCY RANGE= 174 TO 180 MHZ. 
PIX CARRIER= 175.25 MHZ. 
COLOR CARRIER= 178.83 MHZ. 
SOUND CARRIER= 179.75 MHZ. 
NOTE: THE FOLLOWING 
ASSUMES A RECEIVER 
WITH A 41-47MHZ I.F. 
(41.25MHZ SOUND, 45.75MHZ PIX.) 
LOCAL OSCILLATOR= 221 MHZ. 
IMAGE RANGE= 262 TO 268 MHZ. 
MORE?Y 
********************** 
ENTER TV CNANNEL: 13 
FREQUENCY RANGE= 210 TO 216 MHZ. 
PIX CARRIER= 211.25 MHZ. 
COLOR CARRIER= 214.83 MHZ. 
SOUND CARRIER= 215.75 MHZ. 
NOTE: THE FOLLOWING 
ASSUMES A RECEIVER 
WITH A 41-47MHZ I.F. 
(41.25MHZ SOUND, 45.75MHZ PIX.) 
LOCAL OSCILLATOR= 257 MHZ. 
IMAGE RANGE= 298 TO 304 MHZ. 
MORE?Y 

or UHF TV channel, as well as cable channels 14 
through 36 or A through W After entering and loading 
the program and RUNning it, simply type the desired 
TV channel number or letter, followed by a <return>. 
When entering channels above 13, the prompt "UHF OR 
CABLE?" will appear. Type U or UHF for UHF, or C or 
CABLE for a cable channel, followed by a <return>. 
Immediately, a list of the channel band limits, picture, 
color and sound carrier limits will appear. Assuming the 
receiver or converter has a standard 41-47MHz IF, the 
local oscillator and image response frequencies will be 
given. Virtually all TV sets made after 1960 use this IF 

but some top -of -set UHF and cable converters 
heterodyne the incoming frequency directly to the 
output channel, which becomes its IF. In such cases, 
make the following changes: 
430 FL=ABS(LB-(output channel lower range limit) ) 
440 IL = ABS(LB-(output channel lower range 

limit)*2):IU=ABS(UB-(output channel upper range 
limit)*2) 

500 PRINT "IS FOR A CONVERTER" 
510 PRINT "WITH AN OUTPUT ON CHANNEL (number 

of output channel)" Delete line 515. 

10 PRINT"TV CHANNEL FREQUENY DIRECTORY" 
20 PRINT" 
30 PRINT"ENTER TV CHANNEL: ", 
35 INPUTA$ 
40 A=ASC(A$):IFA>64THEN300 
50 C=VAL<A$) 
100 IFC(2THEN600 
110 IFC(5THEN200 
120 IFC<7THENI90 
130 IFC<14THEN180 
140 PRINT"UHF OR CABLE"; 
145 INPUTB$ 
150 IF LEFT$(B$,1)="C"THEN320 
160 IFC>83THEN600 
170 BC=14:BF=470:GOT0400 
180 BC=7:BF=I71:GOT0400 
190 BC=5:BF=76:GOT0400 
200 BC=2:BF=54:GOT0400 
300 IFA)90THEN600 
310 C=A-51:PRlNTA$;" =CABLE CHa ';C 
320 IFC>40THEN600 
330 1FC<23THENPRINT"MID BAND CHANNEL":GOT0360 
340 PRINT"SUPEP BAND CHANNEL" 
350 BC=23:BF=216:GOT0400 
360 BC=14:BF=120 
400 L6=BF+(C-BC)*6 
410 UB=LB+6 
420 FV=LB+1.25:FC=FV+3.58:FA=FV+4.5 
430 FL=LB+47 
440 IL=U8+41*2:IU=LB+47*2 
450 PRINT"FREQUENCY RANGE=";LB;"TO";UB;"MHZ." 
460 PRINT"PIX CARRIER=";FV;"MHZ." 
470 PRINT"COLOR CARRIER=";FC;"MHZ." 
480 PRINT"SOUND CARRIER=";FA;"MHZ." 
490 PRINT"NOTE: THE FOLLOWING" 
500 PRINT"ASSUMES A RECEIVER" 
510 PRINT"WITH A 41-47MHZ I.F." 
515 PRINT"(41.25MHZ SOUND, 45.75MHZ PIX.)' 
520 PRINT"LOCAL OSCILLATOR=";FL;"MHZ." 
540 PRINT"IMAGE RANGE=";IL;"T0";IU;"MHZ." 
550 PRINT"MORE?"; 
560 GETC$:IFC$=""THEN560 
570 PRINTC$:IFC$="Y"THEN20 
580 END 
603 PRINT"NON-EXISTENT CHANNEL":GOT020 

The correct values for the converter's output channel 
must be substituted for the lower-case words in 

parentheses. Because the converter's local oscillator 
must operate below the incoming signal frequency 
instead of above it, as in a TV, the equations are 
somewhat different.Am> 
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ALL ABOUT INTERFACING 
P, A 9 II 

JEFF HOLTZMAN 

This article, begun last 
month, is concluded here. 

RS -232 
In 1969 the EIA (Electronics Industries Association) 

revised the standards defining timing sequences, 
voltage levels, and pin designations for serial data 
transmission. That standard is known as RS -232-C. We 

will refer to it here as RS -232. The specifications are 

complex, and many companies alter them-seemingly 
at random-to suit their own needs, without paying 
attention to the details. We will discuss some of the 
uses of RS -232 with microcomputers and common 
peripherals, rather than the technical specifications. 

RS -232 signals are bi-polar; that is, a logical "low" is a 

voltage below ground, and a "high" is a voltage above 
ground. These voltages must be equal in magnitude 
and opposite in polarity. They may range from ± 3 to 
± 25 volts, and ±-12 volts is very commonly used in 

microcomputers. The inactive state of an RS -232 line is 

low. A low signal is called a space, and a high signal, a 

mark. 
You can implement an RS -232 interface with only 2 

wires: a signal and a ground, but the sending software 
might need to provide delays after characters that 
cause operations like returning the carriage to the left 
side of the page, feeding the paper up a line, or 
feeding a whole page through the printer Such 
schemes are used when the timing sequences are well 
defined, but most consumer equipment makes use of 
one or more of the hardware or software transmission 
regulation schmes discussed last time. 

Many RS -232 interfaces include other signals with 
names like CARRIER DETECT, DATA TERMINAL READY, etc. (See 
Fig. 7.) Many of these signals were developed for use 
with MODEMs, and were meant to indicate presence 
on the telephone line of the ringing voltage, special 
timing signals, secondary transmit and receive lines 
used for diagnostic functions, etc. Many manufacturers 
didn't follow the "standards," and started putting all 
kinds of things on the connector, including power for 
peripheral devices. For interface devices like printers, 

most of those signals aren't used, though some may 
have to be accounted for. 

The "Busy" line is commonly (but not always) 
available at pin 20 of a 25 pin "D" connector, which is 

the DTR line. DTR is an acronym for "Data Terminal 

Ready," and on some machines that signal indicates that 
the machine has been powered up, whether it is able 
to receive data or not. The Busy signal also may come 
on pins 4, 6, 8, 11 or 19. That is usually documented- 
but not always, and you may have to experiment to 
find out which is the busy line. The only things you can 
be certain of are that pin 7 is circuit ground, pin 1 is 

Pin 
1 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 

RS -232-C 
Acronym 
PG 
TD 
RD 
RTS 
CTS 
DSR 
GND 
RLSD 

SCF 

SBA 
DB 
SBB 
DD 

SCA 
DTR 
CG 
CE 
CH/CI 
DA 

Figure 7 
DTE Pin Designations 

Description 
Protective Ground 
Transmitted Data 
Received Data 
Request To Send 
Clear To Send 
Data Set Ready 
Ground 
Received Line Signal Detect 
Test Pin 
Test Pin 
Unassigned (sometimes used for 
Busy line) 
Secondary Received Line Signal 
Detect 
SCB Secondary Clear To Send 
Secondary Transmitted Data 
Transmitter Timing 
Secondary Received Data 
Receiver Timing 
Unassigned 
Secondary Request To Send 
Data Terminal Ready 
Signal Quality 
Ring Indicator 
Data Rate Selector 
Transmit Timing 
Unassigned 

FIG. 7-EIA DESIGNATIONS for a standard RS -232 port. 
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frame ground, and pins 2 and 3 will be input and 
output pins. 

Part of the EIA standard are the two acronyms, DTE 
and DCE. The former stands for Data Terminal 
Equipment, and the latter for Data Communications 
Equipment.The technical specifications are complex, 
but their meaning is that input and output pins are 
reversed on the two kinds of equipment. Connecting 
cables could be wired straight across. Computers 
usually use pin 2 as the data output pin, and pin 3 as 
the data input pin. MODEMs reverse those pins so pin 
2 on one device may be wired directly to pin 2 on the 
other; likewise with pin 3. 

Printers are (usually) connected as DTE devices, so to 
connect a DTE computer port to a printer may require 
that pins 2 and 3 be cross connected (2 to 3 and 3 to 
2). To use the same computer port at different times 
with both a printer and a MODEM usually requires 
some sort of wiring adapter on one device to reverse 
the transmit and receive data pins. 

A cable which cross -connects inputs and outputs is 

commonly called a "null -MODEM," named because it 
replaces two MODEMs connected back to back. If we 
connected each signal line straight across, inputs 
would go to inputs, and outputs would go to outputs. 
That wouldn't do, so it was necessary to cross -connect 
inputs and outputs. To account for all the MODEM 

z 

3 

4 

5 

6 

7 

8 

20 

1 

2 

3 

4 

5 

6 

7 

8 

20 

2 

3 

4 

5 

6 

7 

8 

20 

1 

2 

3 

4 

5 

6 

7 

8 

20 

1 

2 

3 

4 

5 

6 

7 

8 

20 

20 

FIG. 8-THREE DIFFERENT NULL -MODEM cables are shown 
here. Those at a and b use the MODEM control lines, and the 
one at c is a simple computer -to -computer hook-up. What 
they have in common is a reversal of the main data lines, pins 
two and three. 

control signals we would have to wire a cable as 
shown in Fig. 8a or Fig. 8b. Often we can cross the TD 

or RD lines as shown in Fig. 8c, and ignore the rest. It is 

often desirable to connect the serial ports of two 
personal computers together and use a special 
program to transfer files between them. Such 
communications programs frequently use software 
"Busy" protocols and simply ignore "Busy" pins. If so, 
the 3 -wire configuration shown in Fig. 8c would suffice. 

Don't get hung up on the terminology To wire up 
interface cables for microcomputers and peripherals, 
think functions, and ignore the EIA's confusing 
designations. Many microcomputer interfaces can get 
by using only TD, RD, GND and Busy lines between the 
two devices. Determine which is which on each 
device using the manufacturer's documentation, or with 
test equipment. Other lines may often simply be tied 
high or ignored. Unless you have a reason for including 
the other lines, ignore them until you have a reason not 
to. 

Hints for debugging serial interfaces 
Suppose now that you have just bought a brand 

new printer from the Chopstick Printer Company of 
Hong Kong, and all it comes with is a diagram of the 
output connector-maybe not even that. How would 
you go about hooking it up to your personal 
computer? 

First get all documentation for both pieces of 
equipment. Use those documents to draw a diagram 
(like that shown in Fig. 5 last time) with similarly 
labeled signals laid out opposite each other Draw in 
lines connecting the important signals: RD, TD, GND and 
BUSY, showing pin numbers at both ends. Check 
everything over-there is nothing more disheartening 
than frying a brand-new printer-then wire up a cable 
using a "break-out" box and the appropriate 
connectors. Connect the two pieces of equipment. 

What if you have no documentation, or have 
hooked things up according to the manufacturers 
suggestions -and it doesn't work? Build a test 
instrument like that shown in Fig. 9. Use a "Tri-color" 
LED, as it will allow you to see highs, lows and streams 
of data in different colors. Attach a tiny alligator clip to 
the resistor and a sharp probe to the LED. Connect the 
clip to pin seven (ground) of the computer, and turn 
the power on. 

Examine pins two and three. One should be an input 
and one an output. The output will cause the LED 
to glow, and the color it glows indicates a low. Record 
which pin caused the LED to glow, and the color it 

47011 

90. 

TRICOLOR 
LED /if/ 

ALLIGATOR CLIP 

PROBE 

FIG. 9-THIS CIRCUIT comes in handy for debugging both 
parallel and serial interfaces. Use a tri-color LED for best 
results. 
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FIG. 10-This "0" connector shell is handy for wiring up 
RS -232 interface adapters. See the text for more information. 

glowed. Repeat the process on the printer, recording 
everything. You can assign some pin numbers. The 

output of the computer should connect to the input of 
the printer, and vice versa. Don't forget to connect pins 
7 on both devices together. 

You'll have to decide on the "Busy" protocol you'll 
be using, i.e., hardware or software. If you have no 
reason for either, choose software, as it's more universal, 
so the same port could be used with both a MODEM 
and a printer, without having to re -configure. 
If you go the hardware route you'll have to find the 
busy signal. With a printer, that's not too difficult. 
Connect your probe to pins 7 and 20. Note the color 
of the LED, then press the printer's "ON-LINE" switch. If 

the LED changes color, there's a chance you've found 
the Busy line. If the LED didn't change colors, try pins 4, 

5, 6, 8, 11 or 19. Failing that, try all other pins one by 
one. Failing that, you'll have to contact your supplier or 
the manufacturer -and good luck with the latter! 

You won't be able to use the LED probe to find the 
Busy input to your computer because, since it is an 

input, it won't make the LED glow If you don't have it 

in your system documents, try pin 20. But first make 

sure that pin is not an output. If it is an output, try 
working with the other pins mentioned. Do so 
systematically, writing down your findings at each step. 
As frustration increases, we are increasingly likely to 
forget what we've already done. Remember, outputs go 
to inputs, and vice versa. 

After all wires are connected, (at least tentatively), 
you'll need to make sure your computer knows that you 
have hooked the printer up. We can't stress the 
importance of this step; if we had a dollar for every 
interfacing problem we helped debug that eventually 
turned out to be a case of the computer's simply not 
knowing the device had been attached-we'd be 
writing this from a villa on the Riviera! Anyway, for CP/M 

systems you'll use the STAT command or a custom 
utility supplied by the manufacturer of your machine. 
MS-DOS machines will use the MODE command, or, 

again, a custom utility 
Let's do this a step at a time. First let's see if we can 

get just one character to the printer. Use the quickest 
method you have for getting a character to the device. 

CP/M and MS-DOS owners can type a CNTL-P followed 
by some data (assuming the printer is set up as the 

normal 1ST: or PRN device.) The printer should print 
everything you type at the keyboard until your next 

CNTL-P Apple, Commodore and Sinclair owners will 
find using BASIC the simplest way of experimenting. 
Just use LPRINT statements like the following (don't 
forget the semicolon): 

10 LPRINT "A"; 
Let's assume you sent one character to the printer. If it 

printed correctly, try sending another If that works, try 
sencing a number of characters, and follow them with 
a CRLF In BASIC use: 

10 LPRINT "EVERY GOOD BOY DOES FINE" 
If nothing at a'l is printed, but the computer doesn't 

lock up (o, in MS-DOS, you don't get the 'Abort, Retry, 

Ignore?" message), chances are the computer is 

sending data out some other port, and doesn't realize 
you're hooked up. If you end up having to re -boot 
(Reset) your machine a few times while experimenting, 
don't forget to Initialize the port each time. 

If garbage is printed, you probably have a Baud rate 

or protocol problem. Unless you have a specific reason 

not to, set both your computer and your printer up to 
operate with one start bit, eight data bits, one stop bit, 
and no parity And if you are using a software protocol, 
make sure both devices use the same protocol. You 

can't run the computer with ETXJACK and the printer 
with X-ON/X-OFF! 

If your printer locks up after the first (sometimes 
second) character, you most likely have a Busy line 
problem. After sending each character the computer 
looks for some acknowledgement that it is safe to 
continue, and it may just loop forever waiting for a 

"high" at its busy inout. To solve that problem, find a 

signal that appears to remain high and try connecting it 

to the pins you know are inputs (to the computer port), 
one by one, again writing down what happens at each 

Table I 

Debugging a Microcomputer Interface 

1. Get all reles.ant documents for both machines 
2. Decide on hardware or software "Busy" protocol 
3. Assign and configure computer port (1 start and 1 stop bit, 8 

data bits, no parity, unless specifically need other.) 
4. Configure peripheral port exactly the same as printer port. 
5. Make wiring diagram. 
6. Assign pin numbers: 

A. Use documents, if available, otherwise 
B. Use LED tester to determine all outputs on both machines. 
especially TD, DTR, RTS. 

7. Wire up most likely configuration using breakout box. 
8. Get one character to transmit without locking up computer. If 

incorrect data prints, baud rate probably incorrect. If nothing prints, 
possible wiring error or port incorrectly configured. Use spare 
video terminal, if available, to verify data is being transmitted. 
9. Get a sec3nd character to transmit. If computer locks up, proba- 
bly busy line is not properly connected. Don't forget to re -initialize 
port. 

A. Busy line should toggle each time "ON-LINE" switch is 

pressed. 
B. Problem may be with MODEM lines (4, 5, 6, 8). Try tying 

high, singly and in combination, if necessary. 
10. Print a couple of lines. If that works, print a several -page 
document. If data is lost, "Busy" line not working. 
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AND 
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YOUR SPACE 

6 rate $800.00 per each insertion. 
Reaches 239.312 readers. 
Fast reader service cycle. 
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ads. 
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CIRCLE 61 ON FREE INFORMATION CARD 

COMPUTER 
ASSEMBLY 
MANUALS W411e 

Eliminate Guesswork! 
Build with Confidence! 

BIG BLUE SEED for IBM" BUILDERS 
Parts list, placement diagrams & instructions 
for assembling over 75 IBM-compatible 
bare cards. Latest version includes guides 
for 640K, Turbo, & AT MthBds. S17.95 

APPLE SEED II for APPLE" BUILDERS 
Instructions for assembling over 85 Apple - 
compatible bare cards including II+ & Ile 
MthBds. For all Apple enthusiasts $14.95 
Both for 530.00! Also bare cards in stock! 

Check money -order, VISA/MasterCard to 

NuScope Associates', Dept RE 
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HOW TO START 
UNDERSTANDING 
THE 
COMPUTER 

: 
rpxrY,Yrt 

-This book should help you learn 
more about the computer than you ever 
dreamed. It clearly explains hardware, soft- 
ware, the electronics of, and more by relat- 
ing each to something familiar. You profit, 
because you quickly use what you learn. 
Enter a new money making career or en- 
hance your present one. To order your copy 
send $12.95 plus $1.00 shipping in the 
U.S.A. to Eclectical Publishing Co., Inc., 
P.O. Box 7326, New Orleans LA. 70186. 

CIRCLE 206 ON FREE INFORMATION CARD - 

A Z-80 
WORKSHOP 
MANUAL 

Starting with a review of 
computer principles. this 
book describes typical 
machine -code instructions followed by a 

detailed description of the Z-80 instruction 
set. Assembly language programming is 
also discussed with examples. Z-80 hex 
machine -code and assembler instructions 
are given in tabular form. along with in -our 
connections for the Z-80 and to associated 
devices.... Order your copy from Electronic 
Technology Today Inc., PO Box 240, Mas- 
sapequa Park, NY 11762. Price is $6.95 
plus $1.00 for shipping. 

A jo 

step. After making each connection, check if the 
computer has "unlocked," that is, whether you can type 
something at the keyboard. 

If tying single lines high doesn't solve the problem, 
you may have to tie several lines high. MODEM control 
pins 4, 5, 6 and 8 are particularly likely candidates for 
that treatment. Try connecting them to pin 20. 

After you've gotten the "Busy" line working, try 
printing a document several pages long. It may be that, 
even though the computer didn't "lock up," the "Busy" 
line wasn't doing its job. If, after successfully printing a 
part of your document, other parts seem to be lost, 
the printer is missing data from the computer because 
the computer is not reading the "Busy" line. The 
information presented in this section has been 
summarized in Table 1. Cut it out and paste it up near 
your workbench so you can refer to it when you need 
it. 

If you need more help, human resources are the best. 
Try local computer clubs, or computer stores. Many 

electronic bulletin boards have special interest groups 
for people with various equipment. You might try 
leaving a "HELP!" message on a bulletin board with 
appropriate special interest groups. 

For more technical information on the RS -232 
standard, a good place to start is a book called RS -232 
Made Easy by Martin D. Seyer (Prentice Hall: 1984). 
Seyer gives a good discussion of the MODEM control 
lines, summarizes the EIA standards, and lists, in several 
appendices, output connectors and interconnections 
for several hundred popular computers and printers. 
No MODEMs are included in the charts, however. 

A good source for RS -232 adapter cables and test 
equipment is B & B Electronics, PO. Box 1008H, 
Ottowa, IL 61350. They manufacture a very useful, yet 
quite inexpensive ($1.75) "D" connector shell (Model 
232CS). As shown in Fig. 10, one or two 25 -pin "D" 
connectors may be mounted in the 232CS, and that 
allows very neat do-it-yourself adapters to be 
made.1m 

16 ComputerDigest - JANUARY 1987 



An absolutely no -risk guarantee. 

&lect. 5 Books for only $2(-5 
Values 

to 
$128.80, 

SPECÁt AL -PURPOSE 

ICs 

2625 523.95 

800P $19.95 

Signal Processing 

Design Techniques 

-sf, 

2657 532.50 
Counts as 2 

.,. I:ó. v 
ELEC I RONKS 

1553 $15.95 

TRANSDUCER 
PROJECT 

BOOK 

j 

1992 $14.95 

METAL ÍAGITORS 
a il[4SIra1 HI,NfYaY 

IIOR^>;BOOK 

e 

' 

-2706 $15.95 

RILICN 
ECTIFIER8NTROLLED PR81ECTS 

I. 
T 'CAI 

aT_sz.:rr,s1,7 

1245P $16.95 

flsr 
HOW TO BE A 

HAM, 

604P $15.95 

NO -RISK 
GUARANTEE 

II dissatisfied in any 

way, return your books 

within 10 days without 

obligation 

and X1.4 a free á:1k get Gilt! 

I i , \Io 

nl, 
FLFCTRO%IC 

¡ 1\STRIr1IEV4TI0\ 

I, ( 

ÍM 
2660 $26.95 

COMPACT 
DISCS 

DIGITAL AUDIO 

2728 $15.95 

1 

ROBOTICS 

-"4h, 

-7 

1858 $16.95 

7H51 1910w 
'THEORY' AND 
A rL ICATION 

2665 $17.95 

See other side for 
more exciting selections! 

n 1987 ELECTRONICS BOON CLUB 

SATELLITE TV 

1977P $16.95 

TRUE BASD 

SUe 

IC 
MGR 

.p 

1990 524.95 

1793 514.95 

117 PRACTICAL 
IC PROJECTS 
YOU CAIN BUILD 

1tDz 
/41111 EO 

PROJECT 
GUIDES 

1199P. The Master IC Cookbook 
Paper $16.95 

1300P. The GIANT Handbook of Elec. 
Ironic Circuits Paper $21.95 

1957. Electronic and Microprocessor- 
Conlrolled Security Protects $21.95 

1788. Emergency Lighting & Power 
Projects $15.95 

SERVICING 
8. REPAIR 

2663. Electric Motors -Selecting. 
Protecting and Servicing $19.95 

1757. The Complete Battery Book 
$24.95 

1420. The Handbook of Electronic 
Safety Procedures $17.95 

1791. The CET Study Guide 517.95 

1670. The CET Exam Book $56.95 

o--VVV-1 
COMPUTERS 

2622. Supercomputers of Today A 

Tomorrow: The Parallel Processing 
Revolution $21.95 

1970. True BASIC -' -A Complete 
Manuel 522.95 

2603. Data Communications and Local 
Area Networking Handbook $25.00 

ELECTRONICS 
THEORY rfr r ,- 

1593P. Understanding Digital 
Electronics Paper $8.95 

1899. Complete User's Guide to 
Electronics 524.95 

728P. Basic Digital Electronics: Under- 
standing Number Systems, Boolean Al- 
gebra & Logic Circuits Paper $10.95 

1693. Fundamentals of Transducers 
521.95 

AUDIO/ 
COMMUNICATIONS 

2675. Microphones -3rd Edition 
$22.95 

1255P. The Complete Shortwave 
Listener's Handbook -2nd Edition 

Paper $13.95 

1443. Amateur Radio Extra Class 
License Study Guide $17.95 

1964P. Designing. Building and Testing 
Your Own Speaker System . with 
Projects -2nd Edition Paper $10.95 

iPubi.sher's Prices Shown) 

FI2EE when you jpin ; T 
I EI>:cniipcs Pam ME Handy, Pocket -Sized 

Resistor/Inductor 
Color Code Calculator RE815TOR COLOR CODE 

ELECTRONICS BOOK GLIB 
P.O. Box 10, Blue Ridge Summit, PA 17214 

Please accept my membership in the Electronics Book Club and send the 5 volumes cir- 
cled below, olus my free Resistor and Inductor Color Code Calculator (No. 502E) billing 
me only $2.95 plus shipping and handling charges. If not satisfied, I may return the books 
within ten days without obligation and have my membership cancelled. I agree to purchase 
4 or more books at regular Club prices (plus shipping/handling) during the next 12 months, 
and may resign any time thereafter. Order subject to acceptance by Electronics Book Club. 

728P 781P SOUP 1082P 1108 1133P 1199P 1218P 1245P 1255P 1300P 1390 1420 1443 1490 1492 1553 

1586 1593P 1604P 1670 1683 1693 1757 1775 1788 1791 1793 1858 1899 1925 1957 1964P 1970 1977P 

1984P 1990 1992 2603 2609 2622 2625 2645 2653P 2657 2660 2663 2665 2675 2706 2707 2728 

Name 

Address 

City 

State/Zip Phone 

Foreign applicants will receive special ordering instructions. Canada must remit in U.S. Currency. RE187 



Build Your Electronics Skills ... Join Now! 
Take 5 Books 
for Only $2.95 t,nstc 

INTEGRATED 
CIRCUITS 

r, 
2609 526.95 

LASERS. 
THE LIGHT FANTASTIC 

01 

(I,,,a,° 

'1108 $16.95 

. .. 
.Y 

rmld x /ench 
.eevicei c nandboot - 
n' %w 

5Y 
- 

1082P $10.95 

Úr-5 3 

1683 521.95 n 
ACTIVE 
FILTER 
HANDBOOK 

1133P 511.50 

Multichannel 
, Recording 

1."} ww, 't 

I:fr'°, 
" .4'¡ 
781P $12.95 

1 
_41%141.: :.r 
-'1 

, 

=, 
M 

HANDBOOK 

opple 

1390 514.95 

YIRF 
rwnxlTl 51118e[II1 
x/lt nliImmITINn[ 

1tit 

L. 
1490 $14.95 

2707 524.95 

TELEPHONE 
INSTALLATION 
AND REPAIR 

>tir 

s,.. .iP 
1984P 59.95 

No other book source offers 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 9 BLUE RIDGE SUMMIT, PA 17214 

POSTAGE WILL BE PAID BY ADDRESSEE 

Electronics Book Club 
P.O. Box 10 
Blue Ridge Summit, PA 17214 

IIIIIIIIIIIrl11111111°II111°IIIIIIIII11r111111111111 

HOW TO 

TROUBLESHOOT 6 REPAIR T 

ELECTRONIC CIRCUITS ' 

_;.. 
r1 

,.o.,I .., y"rs: 
1218P 513.95 

BASIC 
ELECTRONICS 

THEORY 

w IX» ..NOV. 

1775 529.95 
Counts as 2 

The Electronics Book Club 
puts you in the mainstream of 
today's electronics practice: 

Access to the latest state 
of the art developments in 
lasers, microcomputers, 
holography, robotics, test 
instrumentation, and more! 
Step-by-step how-to's 
for building your own 
electronic games, gadgets, 
home control devices, 
solar energy units, and more! 
Expert guidance in every 
phase of electronics practice! 
Time- and money -saving 
tips on choosing, installing, 
maintaining all kinds 
of electronic equipment! 
Practical advice on how 
to turn your electronics 
knowledge into a profitable 
full- or part-time career! 
No other electronic in- 
formation source offers 
you so much at such low 
cost . .. Save now, keep 
on saving month after 
month! 
Your only obligation is to 
purchase 4 or more 
books at regular club 
prices (plus shipping - 
handling) during the 
next 12 months. You may 
resign any time thereafter 

. or continue to enjoy 
the savings and conve- 
nience available only 
through the Electronics 
Book Club! 

so much for such low cost! 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

7 very good reasons to join 
Electronics Book Club 

Big Savings. Members save up to 75% off pub- 

lisher's list prices. 

Ironclad No -Risk Guarantee. All books returnable 
within 10 days without obligation. 

Club News Bulletins. All about current selections- 
mains, alternates, extras-plus bonus offers. Comes 
14 times a year with hundreds of up-to-the-minute ti- 
tles you can pick from 

"Automatic Order." Do nothing, and the Main selec- 

tion will be shipped automatically! But 
... if you want an Alternate selection-or no books 
at all-we'll follow the instructions you give on the 

reply form with every News Bulletin 
Bonus Books. Immediately get Dividend Certificates 

with every book purchased and qualify for big discounts 
of 60% to 80%. 

Bonus Specials. Take advantage of sales, special 
events, and added -value promotions 

Exceptional Quality. All books are first-rate pub- 
lisher's editions selected by our Editorial Board, filled 
with useful, up-to-the-minute information. 

If card is missing, use this address to join: 
Electronics Book Club, Dept RE -187, 
P.O. Box 10 
Blue Ridge Summit, PA 17214 



ANTIQUE RADIO 

continued from page 78 

ed to use selenium rectifiers. If 
you do replace a tube with a se- 
lenium rectifier, use one with a rat- 
ing of at least 100 ma. 

Many portables use miniature 
tubes. Those tubes are electrically 
similar to their predecessors; the 
main difference is their size. Care 
should be taken to protect their 
fragile filaments. 

The Motorola set shown in Fig. 3 

uses a large "GT" tube that was 
introduced in 1939 and that re- 
mained popular for about 15 years. 
The tube complement is two 1N5's, 
and one each IA7, 1115, 3Q5, plus 
the 1177.6. Notice that the tubes 
numbers beginning with a "1" 
have a filament voltage of 1.4 volts, 
and a current of 50 ma. All those 
battery -operated tubes are fila- 
ment types in which the filament 
emits the electrons, not the cath- 
ode. Some three -volt tubes are 
center tapped and can require 1.5 - 

or 3 -volts DC. 

c+ 

FIG. 3 

Miscellaneous info 
There were RETMA (Radio 

Electronics Television Manu- 
facturing Association) standards 
for battery plugs and receptacles. 
The standard was designed to pre- 
vent you from plugging the wrong 
battery into a circuit. But, like 
many "standards" in the elec- 
tronics industry, there is no guar- 
antee that all manufacturers ad- 
hered to it. 

Most old portables have a line - 
cord safety interlock to disconnect 
power when the back cover is re- 
moved. Most servicemen know 
how to get around the interlock, 
and often cause more damage 
than good. Even a knowledgeable 
radioman can damage tubes by a 

moment of carelessness. R -E 
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DRAWING 
BOARD 
Remote -control transmitter 
IT'S AMAZING 110W QUICKLY THINGS 
change. My first experience with 
DTMF (Dual Tone Multi -Frequen- 
cy) was at the 1964/65 World's Fair 
in New York City. The telephone 
company had managed to modify 
a local exchange to use tone dial- 
ing and the fair grounds were dot- 
ted with prototypes of pushbutton 
pay phones. It was the first time 
they were seen and people lined 
up to use them. 

lone generation and detection 
was a nightmare back then. The 
circuits needed to produce accu- 
rate tones were both complex and 
touchy. And detection was even 
more difficult. Integrated circuitry 
made it a hit easier because gener- 
al-purpose IC's like the 567 could 
be set up to decode particular fre- 
quencies. But it was all analog, and 
component drift, due to aging and 
temperature changes, made the 
circuitry less than ideal. 

The digital revolution has sim- 
plified the generation of DTMF 
tones. The IC we're going to use, 
AMI's 2579, has everything you 
need to generate DTMF tones built 
right in the IC, and believe me- 
that's a far cry from the old days. 
The only external components 
needed are a crystal and a resistor. 

We showed the 2579's pinout 
last time, but neglected to explain 
how it works. We'll do that in a 

moment, but first let's take a min- 
ute to talk about DTMF in general. 

Tone generation 
The DTMF tones are a series of 

discreet frequencies broken into 
two groups of tones-the high 
group and the low group. Figure 1 

shows how each column and each 
row of a telephone keypad is asso- 

Low 
GROUP 

697 Hz 

770 Hz 

I B52Hz 
l91/Hz 

H/GH GROUP 

/.209 /336 /177 /633_ 
Hz Hz Hz Hz 
/ 2 3 A 

5I- 5 6 8 
7 8 9 C 

* O # O 

FIG. 1 

ciated with a tone of a particular 
frequency. There are eight tones, 
four per group. By arranging them 
in a 4 x 4 matrix, sixteen combina- 
tions are possible. Standard tele- 
phones use only seven of the 
available tones, but most DTMF 
IC's generate all eight. Table 1 

shows how connecting various 
2579 inputs high and low in various 
combinations produces various 
output tones. 

When you push a button on a 

telephone keypad (or any keypad 
that uses the DTMF system), the 
circuit produces two tones, one 
each from the corresponding row 
(high group) and column (low 
group). When those tones are re- 
ceived, the receiving circuit must 
split the incoming audio into sepa- 
rate high- and low -group tones be- 
fore it's able to decide which key 
you pressed. And, although DTMF 
decoding has become much easi- 
er, due to the use of special digital 
IC's, detecting the tones is still 
more complex than generating 
them. 

Generating DTMF tones with 
AMI's 2579 is incredibly simple. As 
you can see in Fig. 2, the output of 
the keyboard circuit we put to- 
gether last time is connected to 
the row inputs (pins 11-14) of the 
2579; the column inputs (pins 3, 4, 

{ 

zrl I C 

ROBERT GROSSíBLATT, 

CIRCUITS EDITOR 

5, and 9) are left floating. We can 
let the column inputs float, be- 
cause they're tied high by internal 
50K resistors. The colorhurst crys- 
tal and the 10-rnegohm resistor are 
paralleled across pins 10 and 11, the 
chip's oscillator inputs. And that's 
all there is to it. 

The output of the IC is DC emit- 
ter coupled; it is designed to drive 
a 120 -ohm load. As the circuit 
stands, pressing a key will cause a 

signal composed of the two DTMF 
frequencies to show up at the out- 
put. In order for everything to 
work properly, however, we must 
take account of two additional 
pins of the 2579. 

f V ^ CONNECT/ON 

/ 131 
Ve, C/ C2 C3 C4, 

A DO 0UTOU7 
iz DATA B 

81./5 C 
D 

D/ 0117 
02 
03 05C/ 

/3 /6 O 

14-101- 
XTAL l 

1..v5T 
MONTH' .5 
CAR C11/T 

IC/ 
2 579 

3.58 
MHs 

/ o 
MEG 

KEY 
PRESSED 

/5 CE o5C 2 

GND A,EYB/N 
6 J /o 

FIG. 2 

Pin 15 is an active -high Chip 
Enable (CI). We control that pin 
with a signal from the keyboard 
that lets the 2579 know when a val- 
id keypress has been made. If you 
examine the keyboard circuit in 
the last installment, you'll see 
there's a built-in "key -pressed" 
line-the common leg of the 
switches-that's tailor-made for 
this application. 

In the keyboard circuit, the 4514 
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TABLE 1-2579 OUTPUTS 
CI CZ 03 OZ D/ DO 

oUTPUT FREQUENCIES (H2) 
LOIV GROUP HIGH GROUP 

KEYPAD 
EpU/vAt£NT 

/ / O O O / 697 /209 / 
/ / O O / O 697 /336 2. 

/ / 0 0 / / 697 /y47 3 

/ / O / 0 0 77 0 /209 4 
/ / O / O / 770 /336 5 
/ / O / / 0 770 /S,417 6 

/ / O / / / 852 /209 7 

/ / / o O 0 852, /336 8 
/ / / O O / 852 /477 q 

/ / / O / O 94f/ /336 0 
/ / / O / / 9 y / /209 -1(- 

/ / / / O O 91// /1/77 # 
/ / / / O / 697 /6.33 A 

/ / / / / 0 770 /63 3 B 
/ / / / / / 852 /633 C 

/ / O O O O gS</ /633 D 

0 / Va/id dato High q.oup only Sing/G tone 

/ O Vq/iddata how g.oup on/y Sinq/e tone 

generates a high when a key is 
pressed. We uses an inverter to 
flip the signal to control some pins 
of the 4514 and the 4520. The unin- 
verted signal is exactly what we 
need for controlling the ci input of 
the 2579. 

The overall sequence of opera- 
tion is this: When a key is pressed, 
four bits of data are placed on the 
data bus. Next the "key -pressed" 
line goes high, the keyboard is 
frozen (debounced), and the 2579 
is enabled. 

The 2579 has an active -low MUTE 

output designed to let additional 
circuitry know that the 2579 is pro- 
ducing a tone. When valid data is 

present on the input bus, mutt 
goes low. That signal is usually 
used to turn off the speaker and 
the microphone when the IC is 
used as the guts of a telephone. 
We don't intend to use the MUTE 

output, but keep it in mind-it 
may come in handy. 

Another feature of the 2579 that 
you may find useful is available 
when you're using the IC in the 
binary (non -keyboard) mode. In 
that mode, the binary inputs are 
fed to the row inputs and the col- 
umn inputs are ignored. However, 
two of the column inputs, ci and c2 

(at pins three and four), can still 
come in handy. When valid data is 
presented to the row inputs and cE 

is high, bringing ci low will cause 
the 2579 to produce only the high - 

group frequency. If C2 is brought 
low, the 2579 will produce only the 
low -group frequency. 

Signal conditioning 
Now that we have a circuit that 

produces a DTMF-encoded signal 
by pressing a key, we have to con- 
dition the signal before sending it 

to the transmitter. In our case, all 
we really need is something to am- 
plify the output. 

There are two considerations we 
should keep in mind as we start 
designing that part of the circuit: 
power consumption and the final 
output. We're building a hand- 
held encoder/transmitter that's 
going to run off a nine -volt battery, 
so we must be careful about the 
amount of power that the circuit 
uses. Because our final output is 
modulated infrared light, we can 
afford to keep the circuit nice and 
simple-and inexpensive. 

An op -amp is perfect for our ani- 
plifier. Op -amps come in every 
imaginable flavor, don't use much 
power, are nice and stable, and 
best of all, are very forgiving. Since 
all we're looking for is a little bit of 
gain and buttering, we can use just 
about any op -amp. 

To keep our circuit options 
open, and make sure that the 
transmitter is as flexible as possi- 
ble, we'll use one quarter of an 
I M324 quad op -amp. You might 
ask why we use a quad package 
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fV SATELLITE TV 

continued Irorn page 6 

here in the United States. 
The reason scrambling came 

into being is greed: greed on the 
part of the producers of 
Videocipher II, and greed on the 
part of the cable programmers. Be- 
cause both the descrambler and 
the monthly programming 
charges were priced too high, en- 
trepreneurs who possess the abil- 
ity to decode Videocipher II have 
been attracted to the marketplace. 

Such a situation cannot endure 
long in its present form, of course. 
There is a lesson here that, hope- 
fully, future generations of 
scrambler builders will consider 
carefully before bringing their 
creations to market. R -E 

DRAWING BOARD 

continued from page 83 

when all we need is a single op - 
amp. The answer is that, if we de- 
cide to add audio (or other circuit- 
ry) to the transmitter, it may he 
convenient to have an extra op - 
amp on board. One nice thing 
about the L1\1324 is that it's a low - 
power device and it's perfectly 
happy working from a single -end- 
ed supply. 

However, it we really wanted to 
cut down on silicon, we could 
make our amp by daisy -chaining 
some ot the unused inverters from 
the keyboard circuit. It you're into 
minimalist circuit design, feel tree 
to substitute parts. You can even 
get rid of the inverter and replace it 
with a transistor. When it comes to 
experimenting, just remember 
Grossblatt's Sixth I aw: Bread- 
boards aren't made of stone. (It 
would he difficult to insert compo- 
nents if they were.-Editor) 

The complete transmitter is 
shown in Fig. 3. The output of the 
op -amp is coupled to a 2N2222, 
which has enough output ca- 
pability to drive two I ED's. The use 
of two LED's increases the amount 
of power used by the transmitter, 
but it also increases its range. 
I however, since the 1 ED's draw cur- 
rent only when a key is pressed, a 

nine -volt battery should last fairly 
long. 

R2. 
/OR 

-IIM--r- 
3 

/Neur R 
C/ 
/Nf 

/6V t 
C2. 4' 

/6 V 

R7 
/ODK. ¡ 

.Q3 
/00K 

ii 
IC/ -4 

/rr LM3Z4 

R/ 
/MEG 

R5' = r 

/son. 

R5 
/0011 

ta. 
q/ 

2222i1_ 
LED/W , 

*LED 2, Q 
%1 

R6 
51.7K 

*/,'/&M F..QEQL/ENCy 
/NFRA.QEO LED 

FIG. 3 

You should use high efficiency 
I ED's, which-wonder of won- 
ders-you can find at Radio Shack. 
To increase range, you can use 
more than two LED's, but make 
sure that you don't allow more 
than about 40 ma of current flow 
through them, or you may burn 
them up. 

Unless you're a mutant and can 
see infrared light, you won't he 
able to look at the LED's to see if 
the circuit is working. When you 
breadboard the circuit, substitute 
regular LED's for the infrared ones. 
It they flicker when you push a 

button, the circuit works. After 
you debug the circuit, replace the 
visible LED's with infrared ones. 

Next month we'll start talking 
about the receiver and see what 
we have to do to build one. Re- 
member that it's a bit more com- 
plex than the transmitter. R -E 
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FIG. 7-A CRYSTAL OSCILLATOR can be built 
from a pair of CMOS gates. 

frequency of oscillation is determined by 
RI and CI. and to some extent by optional 
resistor R3. Tile value of RI can he any- 
thing from 3000 ohms to I megohni, and 
the value of Cl can he anything from 1(10 

pF to 10 µF. 
Without R3, it is possible to build an 

oscillator that is variable over a range 
continued on page 88 

You Can Be 

One Of The 

20,000 Technicians 

Certified BY ISCET 

The International Society Of Certified 
Electronics Technicians offers permanent 
certification by administering the CET 
exam with the FCC recognized communi- 
cations option for S20. A second exam 
on FCC regulations for a S10 fee is re- 
quired for a Radiotelephone License. 
Upon passing, technicians receive both a 
permanent Radiotelephone Operator Cer- 
tificate and a CET Certificate issued by 
ISCET. 

ISCET Offers License Renewal 

ISCET has developed a program for regis- 
tration of those who currently hold a 

valid Radiotelephone Operator License. 
By sending a completed application, a 

photocopy of your FCC License, and S10 
your license will be renewed with the 
assurance of a recognized national tech- 
nicians association behind it. 

For More Information Contact: 

ISCET 2708 W. Berry, Ft. Worth, TX 
76109. 1817) 921 - 9101 
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RAMSEY - ELECTRONICS 

Cis" 
II.Z.TYL'~Typeir71y\ 

1. 

" t 

S5_ c 

INCLUDES 2 HOOK -ON PROBES 5369.95 
20 MHz DUAL TRACE 

* 

QUALITY TE T GEAR 
YOU CANCOUNT ON 

Features component testing circuit for resistors. capacitors, 
digital circuits and diodes -TV sync filter -high sensitivity- 
Zaxis-XYmode-built-in calibrator -5X horizontal magnifier 

{ 

r-1 f-- 4- 
y 

. i 

er' - ro 

'r 
INCLUDES 2 HOOK -ON PROBES 

o 
NEW 

$499.95* INCLUDES 2 HOOK-ON PROBES $449.95* 
35 MHz DUAL TRACE 
wide frequency bandwidth -optimal sensitivity -delayed 
triggering sweep -hold off -ALT trigger -single sweep TV sync 
50 magnification-XY or XYZ operation- HF/LF noise reduction 

RAMSEY OSCILLOSCOPES 
All Ramsey oscilloscopes feature unsurpassed quality at an 
unbeatable price. Of heavy duty construction, they are suitable 
for hobby. service and production applications. 

'Add an additional 510.00 for each unit for shipping. 

15 MHz DUAL TRACE PORTABLE 
Field/bench applications -built-in charger and battery pack 
-up to 2 hours operation per charge -5X horizontal 
magnification -high brightness CRT -front panel trace rotator 

MODEL BANDWIDTH N TRACES CRT SIZE 
VERTICAL 

SENSITIVITY 
MAXIMUM 
TRIG FREQ 

USEABLE 
MAXIMUM 

BANDWIDTH 

2200 20 MHz (2) 8WON5mV per div 35 MHz 30 MHz 

15 MHz ' 121 35incr 2 mV per thy 30 MHz 25 MHz _2500 
3500 35 MHz 1 (2) 8K 1OCA; 1 mV per dry 50 MHz 60 MHz 

All Inc ude high quality 1:1, 10:1 hook on Mites, instruction/service manual with schematic and component layouL I year warranty. 

MINI -100 COUNTER 

I I 31 

5119.95 CnARGER.NICAD AMITIES. 
AC ADAPTER INCLUDED 

CT -70 7 DIGIT 525 MHz 

In 0 07111 
\ -r-- 
$139.95 1.1: Épums 

CT -90 9 DIGIT 600 MHz 

0024 

5169.95 17O:11oEs 

MODEL 1 FRED RANGE SENSITIVITY ACCURACY DIGITS RESOLUTION MICE 
MINI -1110 1.500 MHz Less than 250mv 11 f M / 100 Hz. 1 KHz 119.95 i-- 

CT -70 20 Hz -550 MHz 50mv To 150 MHz 1 PPM 'Hz 10Hz. 100Hz 139.95 

CT -90 10 Hz -600 MHz 10mv To 150 MHz 
15Omv 7o600 MHz 

1 PPM 9 01Hz 1Hz. 10H2 16995 

CT -50 5Hz-600 MHz LESS THAN 25 my 1 PPM 8 1Hz. 10Hz 189.95 

CT -I25 10 Hz -125 GHz 25mv la 50 MHz 
15mv Iiv 500 MHz 

100 my Er 800 MHz 

' PPM 9 31Hz 1Hz. 10Hz 169.95 

WITH DY-I 
OPTION 

10 Hz -600 MHz - lOmv to 150 MHz 
, 150mv 106130MHz 

0 1 PPM 9 31Hz. 1Hz 10Hz 229.90 

RAMSEY D-4100 
COMPACT 
DIGITAL 
MULTITESTER 

1- o 
y& 

RA ten 

7,0 
Compact sized reliability and accuracy 
This LCD digital mullitestereasily fits in 

your pocket. you can take it anywhere. It 

features full overload protection 3'a 
digit LCD readout recessed input lacks 

safety probes diode check function 
2030 hours battery life 

TONE DECODER 
A complete 
rune di code 
On a single PC bud, 1 Fr ruin 400 5000 
Nzadiusteble rangy rra291urnpui voii 
age regulation 561lr USe'ul !Or touch 
toile burstdelectior I Sk etc lair also 
be used as a stable II ne encoder Runs 
on 5 to 12 volts 

Complete kit 1D 1 55.95 

52495 
lest leads and 

battery included 

CT -50 8 DIGIT 600 MHz CT -125 9 DIGIT 1.2 GHz 

` 0.Nrnrrnt- 

5189.95 Aéiói 
TFRoas 

OI_ I' 

5189.95 C e`I°:óTl R °`S 

RAMSEY FREQUENCY COUNTERS 

Ramsey Electronics has been manufacturing electronic 
test gear for over 10 years and is recognized for lab qual- 
ity products at breakthrough prices. Our frequency coun- 
ters have features and capabilities of counters costing 
twice as much. 

RAMSEY D-5100 
HANDHELD DIGITAL 
AUTORANGING 
METER 

$49.95 
sr.O Includes Probes 

1 Tear Warranty 
O 

Provides distinctive audible chirp atter 
contact has been made and meter reading 
has stabilized Has TOUCH -HOLD feature 
to allow readings to be logged or referred 
to before making the next reading. Up to 
10 AMP current capability and a continuity 
function which beeps on zero Ohms. 

1 

= Men'i 

Is off mourn. 

S4495 
wired includes 
AC adapter 

PR -2k t 039.95 

56995 
wired 

PS -21i1 049.95 

ired includes 
AC rapier 

PR -2 COUNTER PREAMP 
The PR -2 is ideal for measuring weak signals 
from 10 to 1.000 MHz flat 25dbgain BNC 

connectors great for sniffing RF ideal 
receiver/TV preamp 

PS -2 AUDIO MULTIPLIER 
The PS -2 is handy for high resolution audio 
resolution measurements multiplies Up in 
frequency great for PL tone measurements 

multiples by 10 or 100 0 01 Hz resolution 
S. built-in signal preamp/conditioner 

PS -10B 1 GHz PRESCALER 
Extends the range of your present counter to 

1 GHz 2 stage preamp divide by 1000cir- 
cuitry super sensitivel50 mV typical) 
BNC connectors 1 GHz in. 1 MHz out 
drives any counter 

MINI KITS -EASY TO ASSEMBLE -FUN TO USE -FOR BEGINNERS, STUDENTS AND PROS 
COLOR ORGAN 

See music Come alive 3 

different lights flicker 
with music One light 
each for nigh mid -range 
and lows Each individu- 
ally adlustable and 
drives up lo 300W runs 
On 110VAC 

ML -I Kit S8.95 

40WATT 2 mfr 
PWR AMP 
Simple Class C power amp features 8 

limes power gain 1 W intro 8 out 2 W in 
lo' 15 out 5'W in tor 40W out Max output 
0150 W rn 'edible value complete with 
an parts e.5 rase and T R relay 

PA 140W pwr amp lid 522.95 
IR -1 IF sensed I R relay kit 6.95 

VOICE ACTIVATED 
SWITCH 
Sint a activated switch 
k it prov des switched 
output with current Ca 

pabdrty up to 100 mA 

Can drive relays Ilgnts 
LED or even a tape 
recorder motor Runson 
9VDC 
vs -1 KIT 

S6.95 

VIDEO MODULATOR 
Converts any 1V to video monitor Super 
stable tunable over 04-H Runs on 5 15V 

art pl Id v f. n pal Best unit on the 
mar set' Cempietl kit VD I 

LED BLINen KIT 
Alternately tlasnes2 
iumbo LEDs use for 
name badges buttons 
wan 9 Panel lights 
Runs on 3 to 15 : olts 

81'K' S2.95 

S7.95 

MAD BLASTER 
Prod a BD-ar soar- 
renngan' dien'ion get- 
ling SneO,,Kesound Can 
Supply up to 15 watts of 
Obnoxious audio Runs 

on6-15 VDC 

MB 11(.i S4.95 

w 

UNIVERSAL TIMER 

and PC boar n it gr. 

parts 
edto 

provide a source of pre 

Cision liming and pulse 
generation Uses 555 
timer IC and includes a 

range of pans for most 
fir.lmrds 
UT 5Kit S5.95 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna-BNC plug S 8.95 
High impedance probe. light loading 16.95 
Low pass probe, audio use 16.95 
Direct probe..general purpose use 13.95 

Tilt bail. for CT -70. 90. 125 3.95 

WHISPER LIGHT 
Ar tr ' gk I small 
mike pick ups+undo 
and eon ,erts Inem to 
light The loudei the 
sound the brigrler Me 
light Includes mike eon 
ieOls up to 300 W runs on 
110 VAC 

WI Nit 56.95 

v 

EM 
WIRELESS 

MIRE 

I'ansm Is up ío300 to 
any FM broadcast radio 

uses any type of mike 
Runs on3to9V Type PM. 

2nas added sensitive 
mike preamp stage 

FM -1 KII 53.95 
FM-2KN S4.95 
SIREN 
Produu s upward and 
dow ward wad 5íV 
peak audrO output rune 
0n3-í5 voles uses 3.45 
ohm speaker 

Complete kif 5Ma 

S2.95 

SUPER 

SLEUTH 

A super sensitive amp 
er which will pick upa 

p n drop at 151eeti G'eil 
for monitoring baby 
roam or as general pur- 
poseamplifier Fu112V1 

ms output runs on6 o 
15 volts uses8-45 ohm 
pecker 

BNrKN 55.95 
60 Na TIME BASE 
R 515vDC 
t la 

1mi^ month accurary 

IB6Krt 55.50 
t86Assy S9.95 

PHONE ORDERS CALL 

716-586;3950 
TELEX 466735 RAMSEY CI 

FAX 716-586-4754 
CIRCLE 70 ON FREE INFORMATION CARD 

TELEPHONE 
TR ARSMITTER 
Low -osi w In proles - 
Sion i' pr''i imante Fea 

twee nclude sell phone 
line powered tunable 
from76 to 100 MHz 
pola ity antisensrtrve 
compact site 'x1 i I 

easily Installs anywnere 
on Ile phone line or 
inset Ine instrument 
risen 
P13-1 KI t 

S 14.95 

FM RECEIVER 
For bwlt-in applications 
O r,Obr experimenla 
tion Ful hedged super. 
en dyne receiver 

microvolt sensitivity 
10 7 MHz IF Integrated 
Circuit detector 50 mw 
audio amplifier 9V 
external power source 
nperallon on standard 
FM broadcast band as 
well as large portions on 
each side [(Impact 16 - 

Square' for bug detec- 
tion or reception 

FR 11(11 514.95 

FM MINI 

MICE 

A super high perrormance 
FM wireless m ke 

Transmits a stable signal 
up to 300 yards with 
exceptional and °quality 
by means of its built in 
elecreer mike Kit includes 
case mile omorrsortce 
antenna battery and 
super rnstrud ohs this is 
the finest unit available 

FM3Kr1 S14.95 
FM -3 Wired and Tested 

19.95 

TERMS salrsNc ion guaranteed ermine ion IOdeys: d ow pleased. 

return in original I red for refund add G41m MRipping and insurance too 

maximum of DO 00 foreign add 151k tor surface mail COO add 22.50 

COD in USA only) orders under $15.00 add $1.50 NY residents add 7% 

sates us 90 day arts warranty on all kits I year parts ó labor 

warranty on 111 wi ea units. 

RAMSEY ELECTRONICS, INC. 
2575 Baird Rd. Dept. R E 
Penfield, N.Y 14526 



COMMUNICATIONS ri 

ONE BY-PRODUCT OF sorb -STArl 
technology is the ability to provide 
moderate -cost communications 
equipment with high-perfor- 
mance circuits that were pre- 
viously available only in "gold- 
plated" specials-very high-per- 
formance, very high-priced receiv- 
ing equipment. The main reason 
it's possible is that a single IC can 
replace what was formerly an ex- 
pensive and highly sophisticated 
tube or transistor circuit. Also, 
since an IC requires relatively little 
power, the receiver's power supply 
can remain simple-and, thereby, 
inexpensive. 

One of the most desired of 
those by-products is the tunable IF 

amplifier, a device that makes it 
possible to eliminate-not just at- 
tenuate-interfering signals that 
are very close to the frequency of 
the desired signal. 

Until the introduction of the 
tunable IF amp, heterodyne -type 
interference to CW and AM radio- 
telephone signals was usually at- 
tenuated by using a tunable notch 
filter, or by using a variable en- 
hancer. A notch filter is generally 
used to null out the heterodyne 
tone, and an enhancer might he 
used to amplify a narrow range of 
frequencies, thereby lifting a sig- 
nal (CW or voice) out of the back- 
ground noise (QRM and QRN). 

Variable bandwidth 
Another, and usually more 

effective, form of interference re- 
jection-particularly for radio- 
telephone signals-is variable se- 
lectivity, which allows the user to 
control the II- amplifier's band- 
width. That bandwidth (i. e., the 
receiver's selectivity) could he re- 

a 

fa 

rc 

c 

FIG. I 

duced until the interfering signal 
was positioned low down the se- 
lectivity curve, thereby etfectively 
attenuating the interfering signal. 

When selectivity is broad, as in 
Fig. I -a, the interfering signal pass- 
es through the IF amplifier at the 
same level relative to the desired 
signal that it had at the antenna 
terminals. But when the IF band- 
width is narrow, as in Fig. 1-b, the 
interfering signal just might wind 
up low down the slope of the se- 
lectivity curve and thereby he at- 
tentuated. But, if the bandwidth 
cannot be made sufficiently nar- 
row, the interfering signal will be 
unaffected. 

An even better way to reduce or 
eliminate interference is to use a 

tunable IF amplifier, which accom- 

HERB FRIEDMAN 
COMMUNICATIONS EDITOR 

plishes almost the same thing as IF 

bandwidth control, but with much 
greater efficiency. In tact, efficien- 
cy can he so high that it's often 
possible to drop an interfering sig- 
nal "off the cliff." Combined with a 

narrow or variable -IF bandwidth, 
the tunable IF amplifier can for all 
practical purposes, make an inter- 
fering signal vanish. 

A tunable IF amplifier is exactly 
what its name implies: an IF ampli- 
fier whose center frequency can 
he adjusted by the user while re- 
taining the same selectivity (band- 
width). Ina normal IF amplifier the 
tuning is peaked for a particular 
frequency-the IF or center fre- 
quency-and the selectivity on ei- 
ther side of the center frequency is 
more or less the same, although in 
reality there is usually an insignifi- 
cant difference. 

For example, if the IF frequency 
is 500 kl Iz and the bandwidth is 6 

dB clown at 505 kHz, it will also he 6 
dB down at 495 kHz. The total 
bandwidth at -6 dB is, therefore, 
10 kHz. A tunable IF amplifier 
might also have a 10 -kHz band- 
width at -6dB, but because the 
tuning is user -adjustable, the cen- 
ter frequency itself might be 
moved to, say, 505 kHz, so that 495 
kHz is now more than 80 dB down. 

Figure I -c shows both a desired 
and an interfering signal within 
the passband of a conventional 
center -tuned IF amplifier. 
However, in Fig. l -d the base fre- 
quency of the IF amplifier has 
been shitted up, and, although the 
bandwidth remains the same, the 
interfering signal is now located 
well down on the selectivity slope. 
The interfering signal has effec- 
tively been eliminated. R -E 
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...pacesetter in Amateur radio 

KENWOOD 
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R-5000 
High performance receiver 
THE high performance receiver is 
here from the leader in communica- 
tions technology-the Kenwood 
R-5000. This all -band, all mode 
receiver has superior interference 
reduction circuits, and has been 
designed with the highest perform- 
ance standards in mind. Listen 
to foreign music, news, and com- 
mentary. Tune in local police, fire, 
aircraft, weather, and other public 
service channels with the VC -20 
VHF converter. All this excitement 
and more is yours with a Kenwood 
R-5000 receiver! 

Covers 100 kHz -30 MHz in 30 
bands, with additional coverage 
from 108-174 MHz (with VC -20 
converter installed). 
Superior dynamic range. Exclusive 
Kenwood DynaMix'" system ensures 
an honest 102 dB dynamic range. 
(14 MHz, 500 Hz bandwidth, 50 kHz 
spacing.) 

N 

A VF0 l I'I1.I_ r1 ro 
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_OTCN __--F.LOCK 

RES_T-T 

HOUR MINUTE 

FLOCK 

SELECTIVITY 
AUTO 

M1 

SOL NOTCH 
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_4311 W. i.. 

0 110 

NB IF SHIFT AF -e- RF 

- HF/VHF 

Ib0w1711MHz m 

A1 R-adiie 

1,414 

100 memory channels. Store mode, 
frequency, antenna selection. 
Voice synthesizer option. 
Computer control option. 
Extremely stable, dual digital 
VFOs. Accurate to ±10 ppm over a 
wide temperature range. 
Kenwood's superb interference 
reduction. Optional filters further 
enhance selectivity. Dual noise 
blankers built-in. 
Direct keyboard frequency entry. 

R-2000 150 kHz -30 MHz in 30 bands 
All modes Digital VFOs tune in 50 Hz. 

500 Hz. or 5 kHz steps 10 memory channels 
Programmable scanning Dual 24 -hour digital 

clocks, with timer 3 built-in IF filters (CW filter 
optional) All mode squelch, noise blanker, RF 

attenuator. AGC switch, S meter 100/120/ 
220/240 VAC operation Record, phone lacks 

Muting terminals VC -10 optional VH F 

converter (118-174 MHz) 

S 
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OFF 
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Veisatile programmable scanning, 
with center -stop tuning. 
Choice of either high or low 
impedance antenna connections. 
Kenwood non-volatile operating 
system. Lithium battery backs up 
memories; all functions remain intact 
even after lithium cell expires. 
Pcwer supply built-in. Optional 
DCK-2 allows DC operation. 
Selectable AGC, RF attenuator, 
record and headphone jacks, dual 
24 -hour clocks with timer, muting 
terminals, 120/220/240 VAC 
operation. 

Optional Accessories: 

VC -20 VHF converter for 108-174 MHz 
ope:ation YK-88A-1 6 kHz AM filter 

YK-88S 2.4 kHz SSB filter YK-88SN 1.8 

kHz narrow SSB filter YK-88C 500 Hz CW 
filter YK-88CN 270 Hz narrow filter 

DCK-2 DC power cable HS -5. HS -6, 
HS -7 headphones MB -430 mobile bracket 

SP -430 external speaker VS -1 voice 
synthesizer IF-232C/IC-10 computer 
interface. 

More information on the R-5000 and 
R-2000 is available from Authorized 
Kenwood Dealers. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 
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R -E Engineering Admart 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 x rate $800.00 per each insertion. 
Reaches 239,312 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads. 

Call 516-293-3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
Engineering Admart, RADIO -ELEC- 
TRONICS, 500-B Bi-County Blvd., Farm- 
ingdale, NY 11735. 

Rates: Ads are 21/4" x 27/8". One insertion $825. Six insertions $800 each. Twelve 
insertions $775 each. Closing date same as regular rate card. Send order with 
remittance to Engineering Admart, Radio Electronics Magazine, 500-B Bi-County 
Blvd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area 
code -516-293-3000. Only 100% Engineering ads are accepted for this Admart. 
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hDesían 
A professional package enabling 
you to design, edit, print & plot 
electronic schematics. Supports "A" 
through "E" size sheets. over 2000 
Unique Library Parts, Part Rotation. 
Unlimited Hierarchy. Grids. Auto 
Panning, 5 Zoom Levels, Rubber. 
banding, Powerful Macros. Hi -Res 
Color & Monchrome Graphics, Much 
More! 5495 Includes Everything. 
Call or Write for Free Demo Disk. 

OrCAD Systems Corporation 
1049 S.W. Baseline St. Suite 500 t 

Hillsboro. OR 97123 
(503) 640-5007 
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CA1A'OG 
AND APPFICAtIONS GUIDE \ / 

AFFORDABLE 
ENGINEERING 

FTWARE 
CP M ,ºSDOS 
MSDOS PC DOS 

POP - PrOM., Drrver Progroas 

572.95 

%PEe - Iran Ye, Pancnon Synmess 

572.95 

IFxc,ue - Screntr,K Comcalmar 
Program 

572.95 

COMCALC -Comm,on, ,,Km 
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:;. 572.95 

eKaNIWFIie-Opp, 
Proolreode, Program 

597.95 
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'72.95 
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8051, 8096, 68HC11, 68008 
SINGLE BOARD 

COMPUTERS 

> ,t1...I. 

l4 

We feature a series of single board 
computers for process control 
applications. Available as bare 
boards or assembled and tested. 
Optional EPROM resident System 
Monitors and BASIC interpreters are 
also available. 

ALLEN SYSTEMS 
2151 Fairfax Road 

Columbus, Ohio 43221 
614-488-7122 
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LINEAR IC EQUIVALENTS 
& PIN CONNECTIONS 

Linear IC 
Equivalents 
and Pin 
Connections 

. i 

I I I f r" 

BP141-Shows equivalents & pin con- 
nections of a popular user -oriented 
selection of European. American and 
Japanese liner IC.'s 320 pages, 8 x 10 
inches. 512.50 Plus $2.75 shipping. 
ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, 
New York 11762-0240. 

OSCILLATORS 

continued opt page 70 

spanning 1 MI -1/ with a single control. 
You can vary operating frequency from 
DC to the frequency set by the RI/CI 
combination I0. But with R3. you can 
vary the operating range: the variation de- 
pends on the value of R3 with respect to 
the value of R2. Without R3. as the con- 
trol oltage (at pin 9) varies from 0 to + V. 
frequency varies from to/¡,. But it R3 is 
used. and its value is % that of R2's, 
frequency varies from 0.5fop to I.5/e. 
Other values can he obtained from man- 
ufacturers' data hooks. 

CMOS crystal oscillator 
Our final example is the crystal os- 

cillator shown in Fig. 7. The circuit 
provides accurate and stable output. It 
Uses two setlions of a 4(I()I NOR gate. both 
of which function as inverters. One sec- 
tion of the 4(101 (ICI -a) is the oscillator 
and the other section of that IC ( ICI -hl is a 

huller amplifier. 
The oscillator circuit is a little unusual 

in that it's not strictly a digital oscillator, 
as are the other circuits in this installment. 
'lhe reason is that ICI -a is biased into the 
linear region by RI , so it acts as an ampli- 
fier. (If you thought that a "digital" de- 
vice can't function as a linear amplifier, 
you may he interested to know that gains 

of 10.00(1 are possible with a buffered B - 

series device). 
'I -he operating frequency of that circuit 

is set by the crystal (XTAI.I ). which is 
operated in the parallel resonant mode. 
The RC components are selected to 
provide a I80° phase shift at the crystals 
parallel resonant frequency. 

Conclusion 
In this series we have discussed many 

different kinds of oscillators, ranging 
from relaxation oscillators, to transistor - 
based RC and f.0 oscillators. to TTI. and 
CMOS digital oscillators. We hope that 
the circuits presented will help you in your 
next design project . R -E 
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SEE YOUR DEALER TODAY 

II 

SERVICE 

CLINIC 
Leakage and psychology 

I'M NOT TAI KING ABOUT TI IE KIND 01 
leakage in which you find a small 
puddle under the sink (or a young 
puppy), but a far more trou- 
blesome kind: electrical leakage 
in a circuit. It is a very common 
kind of trouble that can cause loss 
of sensitivity, audio distortion, and 
all kinds of gremlins. 

Finding leakage isn't as hard as it 
sounds. Make continuity checks 
of all components connected to 
the B+ and AGC lines. Most B+ 
lines show a pretty high resis- 
tance, at least 50K or more. If you 
find a point with 25K or less, stop 
and check out all components- 
especially the capacitors. 

Older sets are particularly sus- 
ceptible to problems with leaky 
capacitors. Late -model sets show 
fewer troubles of that sort. (I guess 
that eventually they learned how 
to build capacitors that didn't 
leak!) Be that as it may, don't over- 
look the possibility in any TV set. 

Dry electrolytic capacitors are a 

common cause of problems, es- 
pecially the low -voltage (25 -volts) 
types: they have built-in leakage! 
If you see one on an AGC line, or 
in any sensitive circuit, it's a prime 
suspect. Sometimes I even replace 
capacitors that appear to be good 
just on general principles. 

To recognize a set with low B+, 
look for things like resistors over- 
heating, low AGC, and low B+. 

In fact, whenever you find a re- 
sistor that looks gray or has no visi- 
ble color coding, look over the 
circut for a leaky capacitor; you'll 
probably find one. 

A handy tool for finding a leaky 
capacitor is the WCFT (the Well - 
Calibrated FrngerTip). If a capaci- 
tor in the B + is leaking, it will be 

JACK DARR, 
SERVICE EDITOR 

warm, and that's a sure sign of 
trouble. They don't get warm in 
AGC circuits, because of the lower 
voltages used there; you'll have to 
use an ohmmeter to pin down a 

leaky AGC capacitor. 
A classic example of the kind of 

trouble a leaky capacitor can cause 
is as follows. I had a set with low 
B+ and other symptoms. At one 
point in the chassis there were 
four or five capacitors tied to a ter- 
minal strip. The leakage was great- 
est at that point. So I disconnected 
one of the capacitors, and check- 
ed for leakage. Still there. I discon- 
nected another capacitor; still no 
help. Eventually I had discon- 
nected all the capacitors and I still 
had leakage! Finally I realized that 
the terminal strip itself was leaking 
through a faulty ground connec- 
tion! 

So the general method to use 
when you find excessive leakage is 
to start disconnecting things until 
the leakage disappears. Sounds 
awfully simple, and it is. It's time 
consuming, but very practical! 

Serviceman's psychology 
Of course there are times when, 

no matter what you do, you just 
can't figure out what's wrong with 
a set. Then it's time to do some- 
thing different. For example, I 

often make it a habit to curse in 
German-something like "himmel 
herr kreuss donnertter!" It sound 
good, but it really only means 
something like "Heaven Mr. God 
Thunderweather!" 

Then, when you've cleared the 
cobwebs out of your brain, you 
can get to work. The first step is to 
think about what's wrong and what 
might be causing it. 

FROM 

' ANTENNAS 
ACCESSORIES 

HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
AND CB 

`Firestik'II 
GOLDEN SERIES 

BARE -HANDS TUNABLE 
"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

Flrattlk Antenna Company 
2614 East Adams/Phoenix, AZ 85034 

Name 

Street 

City 

State Zip 
Serving the CB and 

Communications Market Since 1962. 

5 -YEAR REPLACEMENT WARRANTY 

CIRCLE 100 ON FREE INFORMATION CARD 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

n T Earn up to e 
S30 an hour 
and more! 

fj[ Learn at home in spare time. 
, 7.I No previous experience needed. 

. ` x1111111 
No costly school. No commuting to class. 
The Original I lome-Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. Radio -TV, Micro- 
wave. Computers. Radar. Avonics and 
more! You don't need a college degree to 
qualify, but you do need an FCC License. 
No Need to Quit Your Job or Go To School 

This proven course is easy. fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

COMMArlD PRODUCTIOIIS ry 
FCC LICENSE TRAINING, Dept 90 
P.O. Box 2223, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME _ _ _ _ 

ADDRESS _ _ _ _ _ _ 

I. CITY STATE_ ZIP _ , 
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ELECTRONIC 
COMPONENTS . M 

F 
"N7CS 1U 

--. 71 ( 1 76 PP G 
Manufacturers of Quality 
Electronic Components 

Servenq Ile Nallon Irom Ta..S and Cal elorrna 

BATTERY HOLDERS d CLIPS COILS 
CAPACITORSCONNECTORS FUSES 

JACKS KNOBS LAMPS PLUGS 

MICROPHONES POTENTIOMETERS 
RELAYS RESISTORS SWITCHES 

TRANSFORMERS SPEAKERS LEDS 

SEMICONDUCTORS RE COILS 

OVIl 1a.000 DIFFERENT III PAS IN STOCK. 
CTLOOS NAILED OUTSIDE USA SEND 5.00 

MOUSER ELECTRONICS 
2401 IITVY 287 NORTH MANSFIELD, TX 76063 

P1105E' 817-483.4422 

For example, it's common to re- 
ceive a set for servicing that simply 
does nothing. An internal fuse 
may be blown, or a power trans- 
former, etc. So you could make a 

continuity check of the primary 
power circuit. If you find an open 
fuse, you might try replacing it and 
then powering the set up gradually 
with a Variac while monitoring a 

series -connected AC ammeter. If 
current starts to rise quickly, 
power down, and look for a 

burned component in the power 
supply or B + circuit. 

A set with less drastic problems 
may require merely some signal 
tracing. Feed it a test signal and 
trace the signal from stage to stage 
using a scope. At any stage that 
functions as an amplitier the out- 
put should be larger than the in- 
put. Without trying to he too 
accurate, check oscillator stages 
for the (approximate) correct fre- 
quency of oscillation. 

When you find a stage whose 
inputs or outputs are really 
strange, then you can start paying 
attention to the details. Measure 
DC bias voltages and see whether 
they agree with values on your ser- 
vice literature. If not, look for a 
resistor that has burned or drifted. 
Or a semiconductor device may 
have developed a short or an 
open. Measure nearby compo- 
nents with an ohmmeter. As we've 
said hundreds of times, most 
problems can be traced using very 
simple test equipment. 

By adopting the habit of being 
systematic and logical, you should 
have fewer hard -to -diagnose 
problems. Your customers will ap- 
preciate it, because you'll charge 
them for less time, and the re- 
duced anxiety will do you good 
psychologically! R -E 

SERVICE 
QUESTIONS 

TUNER MEMORY TROUBLES 
I've been working on a Sony 

KV1923 chassis that has a tuning 
memory. The problem is that once 
the set is turned on, it takes about 
15-20 minutes for the memory to 
wake up and do its job. And even 
with the memory working, several of 
the lower channels have to be reset 

Will the entire memory board have 
to go, or is there a simpler solu- 
tion?-R.R., Santa Barbara, CA 

You have the kind of repair that 
lends itself so neatly to the hot and 
cold treatment. Apparently there 
are one or more components on 
the memory board that have to 
warm up before the unit can oper- 
ate. 

Try using a hair blower, solder- 
ing iron tip, or incandescent lamp 
to individually heat the compo- 
nents, and then check to see 
which ones respond. Once the 
suspects have been narrowed 
down, you can confirm your suspi- 
cions by reversing the procedure 
using a circuit coolant. 

POWER -SUPPLY OVERLOAD 
I have a dead Sears TV set, chassis 

number 564-4215. Unloaded, the 
power -supply reading is 150 volts; 
but when loaded, that value drops to 
about 50 volts. I tried unloading ev- 
erything one at a time to see what's 
causing the problem, but that did no 
good. Please help!-A. H. Eureaka, 
CA 

I can only suggest that you try 
again, using the same technique, 
but this time take greater care. For 
the 120 -volt line to be pulled down 
to 50 volts, there must be some- 
thing placing an awfully heavy 
drain on it. To find the cause, it's 
necessary to separate the heaviest 
B+ users from the supply. 

Start by disconnecting the ver- 
tical -output transistors, while 
checking to see if the voltage 
comes up. Next disconnect the 
horizontal output, and see what 
affect that has on the voltage. If 
that brings the B + voltage up, 
check to see if the flyback is warm. 
If so you're on the right track. 

FEEDBACK 
I wrote to you about replacing a 

0.8 -amp fuse in my portable TV set 
that was blowing every week or so. 
You suggested that I try replacing it 
with a 1 -amp unit, stating that the 
extra 0.2 amp would not compro- 
mise safety and that it might cause 
an intermittent component to break 
down completely, making the prob- 
lem easier to locate. 

Well, I tried it and the set has been 
working fine for the past couple of 
months. Perhaps, as you suggested, 
the fuse was under -rated from the 
beginning-G.S., Phila., PA R -E 
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ZENER PROBLEMS 
I had an RCA CTC-59 that tripped 

the breaker seemingly at random. 
That set has solid-state horizontal 
outputs, and fast -switching diodes to 
produce the sweep and HV. After 
hooking the set to a Variac, I mea- 
sured about 2.2-2.8 amps line -cur- 
rent drain, depending on picture 
content, brightness etc. In fact, the 
picture appeared to modulate the 
meter. 

The horizontal oscillator in that 
set generates timed spikes of fixed 
amplitude to trip the SCR's that 
switch the current through the yoke 
and the flyback. The spikes varied in 
amplitude, and the breaker tripped. 

Finally I found it. The power sup- 
ply uses a 33 -volt zener to regulate 
the voltage to the horizontal board, 
and it was intermittent! It caused 
intermittent variations in pulse 
height.-/. H. S., Columbia, SC. 

Thank very much John for that 
handy hint. Always suspect Zener 
diodes until they have been check- 
ed and cleared! By the way, you 
gave us a perfect example of why 
analog meters still have a place in 
this world. You saw that "modula- 
tion," which, on a digital meter, 
would have appeared as a blur. 

INTERMITTENT PULL -IN 
A Zenith 23GC45 operates nor- 

mally for days. Then the picture 
dims, pulls in from the left, and 
shows horizontal foldover, 8 inches 
wide, in the center of the screen. 
With the set on the bench, when the 
foldover occurred, the trace gets dis- 
torted, and loses its normal square - 
wave shape. I subbed a new 9-90 
horizontal module; that didn't help. 

Then I changed the output tran- 
sistor; that didn't help either. After 
changing several other things, I fi- 
nally got around to checking the 
components in the ground leg of the 
secondary of the driver transformer. 
I found that R224 measured 18 
ohms; it should have been 1.5 ohms! 
Moving the resistor around made 
the reading jump between 18 and 1.5 
ohms! So I removed it and found a 

hairline crack right around the mid- 
dle. The bias was off because of that 
crack. Needless to say, I didn't 
charge the customer for all my 
"floundering time!"-B. M., 
Crofton, B. C., Canada. 

Thanks Bill, for that interesting 
horror story. R -E 

HUM PROBLEMS 
I have an RCA KCS171XC. There's 

a low-pitched hum at all times; the 
volume control doesn't affect it. 
Also there is a moving hum bar in the 
video. If I bridge Cl -a or Cl -b with a 
250-µF capacitor, most of the video 
hum disappears, and the audio hum 
is also reduced. I replaced Cl and 
the 13V10 audio tube, which had a 

H -K short. I can't find anything else 
wrong, yet I get the same result as 
before. I also checked grounds and 
wiring to see if it had been changed. 
-/. R., Oneida, NY. 

You've got a good start. Try ex- 
amining the output of all filter ca- 
pacitors with a scope to see if the 
ripple is higher than what is called 
for on the schematic, usually 
about 1.5 volt p -p. Two hum bars 
usually means 120 -cycle hum, and 
one hum bar means 60 -cycle hum. 
The 120 -cycle hum is usually due to 
bad filter capacitors, and the 60 - 
cycle hum to a H -K short, or leak- 
age in one of the video tubes. 

Trace the video circuit with a 

scope, and you should be able to 
see where the hum first shows up. 
Resoldering all ground connec- 
tions is a good idea, especially all 
filter capacitors. 

Cash in on the Video -Cassette Boom! 

START YOUR OWN TV/VCR 
REPAIR BUSINESS 

to at Home in Spare Time 

- A 1 ow it's easy for you to ' V get into this money- 
making business. Be the 
person in demand by the 
millions of families who 
own videocassette record- 

rs-the fastest -growing product in 
the home entertainment field. 

Train at home in your spare time for an exciting 
career as a TV/VCR Repair Specialist. Experts 
show you how to start small at home with low 
overhead. Later you can go after repair business 
from hotels, offices, hospitals and other 
companies who use TVs and VCRs in their 
daily operations. 

Experts show you what to do, how to 
do it...guide you every step of the way! 

Learn how to handle house calls and shop re- 
pairs-everything you need to know to get start- 
ed fast. Tools are included with your course so 
you get "hands-on" practice as you follow your 
lessons step by step. Everything is explained in 
easy -to -understand language, but if there is ever 
anything in your lessons you don't understand, 
you can write or phone your instructor and you 
can count on getting an authoritative answer. 
Get free facts and color brochure that tell about 
home business opportunities. No cost. No 
obligation. No salesman will visit. 

MAIL COUPON TODAY! KO PA 

ICS SCHOOL OF TV/VCR REPAIR, Dept. DEOC6 
=1 ash Scranton. Pennsylvania 18515 

Please send me free facts on how I can learn 
TV/VCR Repair at home in my spare time. 

Name Age 

Address 

City/State/Zip 
LPhone( ) 

TELPTE TV 
e h ".7i I Lgic-Chip" 
)17:1101.,_ 

Available for the first 
FOR OAK SYSTEM 

25 CHANNELS YOU 

Pec 

250. 

the u.s. 
DESCRAMBLERS 
C XN WATCH 

MOVIES SPORTS N ENIERTA INNI ENT I 

THE SPORTS NETWORK 
GLOBAL TV 
CHCH (CANADIAN IND) 
WDIV (NBC DETROIT 
WXYZ (ABC DETROIT) 
TVVT (CANADA IND) 
WORD OF FAITH 
BAY MEADOWS 

-NBC SPORTS 
MEADOWLANDS 

- HEALTH INFO 

BCTV (CANADIAN IND) 
WJBK (CBS DETROIT) 
TELEBET 
HIALEAH RACING 
WOLD RACING 
PENN. HOSPITAL ASSN. 
PHILADELPHIA PARK 
SANTA ANITA RACING 
SYNSAT 
BTN 

TUCSON GREYHOUND PARK 
HOSPITAL CHANNEL MEADOWS RACING 
CITV (CANADIAN IND) YONKERSROOSEVELT 
WTVS (PBS) HOLLYWOOD PENN NAT. 

Doesn't Receive MaCom Scrambled Channels (HBO.CINEMAX). 

..\V\v1 
( OAKS I 

HOW THE SYSTEM WORKS ? 
The" MAGIC CHIP" easily fits Into any Oak "P" descrambler 
box. Receive Canadian Channels that feature Movie, Sports, 
News and Variety programming. Also lour Canadian 
Superstations, four U.S. Supe stations and much more ... 

Watch Programs from SIX 
SATELLITES. 

Westar 5 Galaxy 3 
Spacenet 1 Anik D 

J Satcom 4 Westar 4 

OAK SYSTEM SALES 
RUSH ORDERS P.O. BOX 84218 ORDERS SENT 

OK VANCOUVER, WASH. 98684 UPS COD 

We expressly do net i.e Ins unauthorised 'wagon of any trammeled 
agnas tl.s the p..!Utdsers Soc responsülnly to pay al subs[, pion fees. 

CALL 
TODAY ( 1-206-253-4186 ) DEALERS 

WANTED 

J 

ATTE'N'TION AH1 

TRpNICS 

EI.E Ns Cep-_ 
NN 

EARN YOUR 

B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 
Our New and Highly Effective Advanced -Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Pro'essional Experience, and can greatly re- 
duce the time required to complete Program and 
reach graduation. No residence schooling re- 
quired for qualified Electronic Technicians. 
Through this Special Program you can put all of 
the loose ends of your electronics background 
together and earn your B.S.E.E. Degree. Up- 
grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 
months or less. Students and graduates in all 50 
States and throughout the World. Established 
Over 40 Years! Write for free Descriptive Lit- 
erature. 

COOK'S INSTITUTE 
OF ELECTRONICS ENGINEERING 

347 RAYMOND ROAD 
P.O. BOX 20345 
JACKSON. MISSISSIPPI 39209 

«IE 
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MARKET CENTER 
PLANS AND KITS 

CATALOG: Hobby/broadcasting/1750 meters/ham/ 
CB: transmitters, amplifiers, antennas, scramblers, 
bugging devices, morel PANAXIS, Box 130-F1, Par- 
adise, CA 95969. 

TEST LAB, make designing and testing prototype 
circuits easy. For a few dollars, turn your bleed - 
boards, into a valuable, easy to use, time saving lab. 
15 different circuits. Send $4.50 for plans or SASE 
for information. TESTER, P.O. Box 34, Newport, RI 
02840 

CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Radio -Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $23.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 
( ) 

Special Category: $23.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 ($42.75) 

16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00) 

21 ($59.85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71.25) 

26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82.65) 30 ($85.50) 

31 ($88.35) 32 ($91.10) 33 ($94.05) 34 ($96.90) 35 ($99.75) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 

Card Number Expiration Date 

I 
Please Print Name Signature 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services; 
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (tot 
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50c 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $4.30 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 21/."- 
$320.00; 2' i 2W-$640.00; 3" x 21/4"-$960.00. General Information: Frequency rates and prepay- 
ment discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 12th of the third 
month preceding the date of the issue. (i.e., August issue copy must be received by May 12th). When normal 
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day. 

BUILD this five digit panel meter and square wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions $2.50. BAG- 
NALL ELECTRONICS, 179 May, Fairfield, CT 
06430. 

CABLE TV converters: Jerrold Products in- 
clude "New Jerrold Tri-Mode," SB-3, 
Hamlin, Oak VN-12, M -35-B, Zenith, Mag- 
navox, Scientific Atlanta, and more. (Quan- 
tity discounts) 60 day warranty. Service 
converters sold here. For fast service 
C.O.D. orders accepted. Send SASE (60 
cents postage) or call for info (312) 
637-4408. Midwest Electronics, Inc./, HIG- 
GINS ELECTRONICS, 5143-R W. Diversey, 
Chicago, IL 60039. MC/Visa orders accept- 
ed. No Illinois orders accepted. 

TELEPHONE bug, FM room bug schematics with 
detailed construction procedures using Radio 
Shack's numbered parts. Both, $6.00. Receivers 
available. SHEFFIELD ELECTRONICS, 7223 
Stony Island, Chicago, IL 60649. 

WRITE FOR 

McGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
toll free 1-800-346.2433 for ordering only. 

1901 MCGEE STREET KANSAS CITY, MO. 64108 

STATE -VARIABLE filter high pass low pass band 
pass; variable O variable gain; frequencies to 
60KhZ. Board and documentation only $16.00. 
Board and essential parts $25.00. Built and cali- 
brated to your specificatins send SASE. GADGET 
ELECTRONICS, P.O. Box 87705. Houston, TX 
77287-7705. 

VERIFY before you buy. Write for introductory list of 
authentic blueprints of master circuits and accesso- 
ries. CANPLAN (division FORTEBEC INC.) 4690 
Clark, Montreal, Quebec, Canada H2T2T4. 

ELECTRONIC projects, components, PCB sup- 
plies, test instruments. Oscilliscopes $219.00, multi - 
meters $7.95, power supplies $69.95. Resistors 1c. 
2 year guarantee. Call or send SASE for free cata- 
log. T.O.R.C.C.C., 1131 Tower, Schaumburg, IL 
60195. (312) 490-1374. 

CABLE television converter, descrambler, 
and microwave television antenna equip- 
ment accessories video catalog. Free. CA- 
BLE DISTRIBUTORS UNLIMITED, 116-P 
Main Road, Washington, AR 71862. 

FREE microprocessors, memory chips, etc. Free 
electronics magazine subscriptions. Free education 
in computers. For information write MICROSAT 
CORPORATION, 2401 N.E. Cornell, Bldg. 133, Hill- 
sboro, OR 97124. 

MOBILE telephone using your 2 -way radio, plans 
$9.95, with PC/brds $24.95. CURRENT DEVELOP- 
MENT CORP, Box 384, Westmoreland, NY 13490. 

DESCRAMBLING, new secret manual. Build your 
own descramblers for cable and subscription TV. 
Instructions, schematics for SSAVI, gated sync, 
sinewave. (HBO, Cinemax, Showtime. etc.) $8.95. 
For immediate delivery add $1.00. CABLE- 
TRONICS, Box 30502R, Bethesda, MD 20814. 

PAGING/CONTROLLER using your 2 -way radio, 
plans $6.95 with PC/brds $16.95. CURRENT DE- 
VELOPMENT CORP, Box 384, Westmoreland, NY 
13490. 
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SCIENTIFIC 

ATLANTA 

UNITS 

LOWEST 

PRICES 

ANYWHERE! 

VISA 

CABLE -TV 

MasterCard 

WE'LL MATCH OR BEAT ANYONE'S 
ADVERTISED RETAIL OR WHOLESALE PRICES! 

ITEM 
SINGLEUNIT 

PRICE 
110-UNIRT 
PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 18.00 ea. 

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 72.00 ea. 

LCC-58 WIRELESS CONVERTER 92.95 76.00 ea. 

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 105.95 90.00 ea 

SB ADD-ON UNIT 109.95 58.00 ea. 

BRAND NEW - UNIT FOR SCIENTIFIC ATLANTA Call for specifics 

MINICODE (N-12) 109.95 58.00 ea. 

MINICODE (N-12) VARISYNC 119.95 62.00 ea. 

MINICODE VARISYNC W/AUTO ON -OFF 179.95 115.00 ea. 

M-35 B (CH. 3 OUTPUT ONLY) 139.95 70.00 ea. 

M-35 B W/AUTO ON -OFF (CALL FOR AVAILABILITY) 199.95 125.00 ea. 

MLD-1200-3 (CALL IF CH. 2 OUTPUT) 109.95 58.00 ea. 

INTERFERENCE FILTERS - CH. 3 24.95 14.00 ea. 

JERROLD 400 OR 450 REMOTE CONTROLLER 29.95 18.00 ea. 

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 225.00 185.00 ea. 

SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call 

Quantity Item Output 
Charnel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code #593-D forbids us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice 

nl OACC nova? 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD i3 Credit 
Cards - Add 5% 

TOTAL I 

Name 

Address City 

State Zip Phone Number ( 

Cashier's Check Money Order O COD O Visa Mastercard 

Acct x Exp. Date 

Signature 

FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under 
penalty of perjury that all products purchased, now and in the future, will only be used on cable 
TV systems with proper authorization from local officials or cable company officials in 
accordance with all applicable federal and state laws. 

Dated' Signed' 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. R-01 RESEDA, CA 91335 

(818) 716-5914 ; No Collect Calls (818) 716-5140 

IMPORTANT: WHEN CALLING FOR INFORMATION 
Please have the make and model # of the equipment used irí your area. Thank You 
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(714) 632.7721 TEsra 

ñóá 
OPTICS 

Join Thousands of Readers Nationwide scnrwnr 
Every Month AUDIO VISUAL 

ONE YEAR U.S. SUBSCRIPTIONS cow.owrrí Irs 
$10.00 3rd Class S15.00 - 1st Class aan'oUr rsr0n. 

Cla °K.53s.00 - Lifetime 3rd Class =L MANS 

THE BEST PLACE to BUY. SELL or 
TRADE NEW and USED EQUIPMENT VOLTS 

NUTS & VOLTS MAGAZINE I I 
COMPUTERS 

BOX 1111-E PLACENTIA. CA 92670 

STRANGE stuff. Plans, kits, new items. Build satel- 
lite dish $69.00. Descramblers, bugs, adult toys. 
Informational photo package $3.00 refundable. DI- 
RIJO CORPORATION, Box 212, Lowell, NC 28098. 

DESCRAMBLE the latest video cassette copy pro- 
tection scheme. Our simple Line Zapper circuit 
takes the jitter out of your picture. Complete plans 
and theory only $9.95 plus $1.50 postage and han- 
dling. ELEPHANT ELECTRONICS, INC., Box 
41865-J, Phoenix, AZ 85080. (602) 581-1973. 

HI-FI speaker systems, kits and speaker compo- 
nents from the world's finest manufacturers. For be- 
ginners and audiophiles. Free literature. A&S 
SPEAKERS, Box 7462R, Denver, CO 80207. (303) 
399-8609. 

VOICE disguisers! FM bugs! SWL active antenna, 
receivers, more! Send stamped envelope: XANDI, 
Box 25647, Dept. 60G, Tempe, AZ 85282. 

JERROLD gated pulse theory. Twelve information - 
packed pages covering DI & DC converter opera- 
tion. Includes introduction to trimode system. $6.95 
plus $1.50 postage and handling. ELEPHANT 
ELECTRONICS, INC., Box 41865-J, Phoenix, AZ 
85080. (602) 581-1973. 

SURROUND Sound decoder plans. Extracts hid- 
den Surround Sound track from any stereo audio- 
visual source. Effects produced create remarkable 
spaciousness like being in a movie theater. SSD 
features a built-in amplifier, volume and tone con- 
trols and line level out. Easy to build. For complete 
plans send $8.95 to SYNECTICS, 524 San An- 
selmo Avenue, Suite 201, San Anselmo, CA 94960. 

BOOMING bass! Incredible hi's! Build your own 
graphic equalizer. Studio quality! Plans $5.00. 
BRUCE EDWARDS, 10326 Lawson Rd. Jackson- 
ville, FL 32216. 

ZENITH cable anti -flash kits. Dealers only. 100% 
guaranteed. Works where others fail. UES Box 
1206, Elgin, IL 60121. (312) 697-0600. 

PROJECTION TV...convert your TV to project 7 foot 
picture. Results comparable to $2,500 proj- 
ectors...Total cost less than $30.00 plans and 8" 
lens $21.95...11lustrated information Free...MAC- 
ROCOMA-GE, Washington Crossing, PA 18977. 
Creditcard orders 24hrs. (215) 736-3979. 

Quality Microwave TV Antennas 
Multi -Channel 1.9 to 2.7 GHz 

40dB Gain True Parabolic 20 Inch Dish 
Complete System 579.95 (plus shipping) 
Dealerships. ON. Pricing, Replacement Parts 

Phillips -Tech Electronics 
P.0. Box 8533 Scottsdale, AZ 85252 

LIFETIME (602) 947-7700 1:300 Credit all phone orders!' 

WARRANTY MasterCard Visa C00's 

FOR SALE 
TUBES new, unused. Send self-addressed. stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, WI 53201. 

RESTRICTED technical information: Electronic 
surveillance, schematics, locksmithing, covert sci- 
ences, hacking, etc. Huge selection. Free bro- 
chure MENTOR -Z, 135-53 No. Blvd., Flushing, NY 
11354. 

TV tunable notch filters, free brochure. D.K. VIDEO, 
Box 63/6025. Margate, FL 33063. (305) 752-9202. 

LASERS, components and accessories. Free cata- 
log, M.J. NEAL COMPANY, 6672 Mallard Ct., Ori- 
ent, OH 43146. 

INDIVIDUAL Photofact-folders #1 to #1400. S3.00 
postpaid. LOEB, 414 Chestnut Lane. East Meadow, 
NY 11554. 

BUGGED? Wiretapped? Find out fast. Counter- 
measures equipment catalog $1.00. CAPRI ELEC- 
TRONICS, Route 1R, Canon, GA 30520. 

WHOLESALE car -radio computer telephone audio 
video acessories antenna catalog (718) 897-0509. 
D& WR, 68-12 110th St., Flushing, NY 11375. 

SPECTACULAR strobe light chasers, stroboscopic 
devices, Helium -Neon Laser components, scien- 
tific items, more! Free catalog. ALLEGRO ELEC- 
TRONIC SYSTEMS, #3R Mine Mountain, Cornwall 
Bridge, CT 06754. 

ELECTRONICS. $1.50 brings flyer, grab bag. LYNN 
JOHNSON, 2221 The Alameda #176, Santa Clara, 
CA 95050. 

HIGH gain descramblers, CRT automatic dimmer, 
SCR Tester, plus other unusual electronic devices. 
Send $3.00 for info. RB ELECTRONICS ENGI- 
NEERING, PO Box 643, Kalamazoo, MI 49005. 

CLONE kits, modems, hard drive kits, disk drives, 
diskettes and printers, memory, and IC's. Distributor 
pricing to end users and dealers. For catalog call 
1-800-833-2600. In Ohio call (513) 531-8866. Free 
shipping. 

CB MODIFICATIONS 
Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FMI 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail -In repairs & conversions. 
16 -page catalog $2. Our 11th year! I 

CBC INTERNATIONAL, P.O. BOX 31500RE. 
PHOENIX, AZ 85046 

CATALOG: cable converters, and descramblers, 
N12 $98.00. SB3 $99.00. Special Combination 400 
and SB3 only $165. Pulse descrambler kit assem- 
bles in half hour $79.00, built $120.00. Satellite de - 
scrambler kit assembles in one hour $120.00, built 
$190.00. Send $1.00. MJ INDUSTRY, Box 531, 
Bronx, NY 10461. 

SSWIN with thoroughbred/harness, Greyhound 
handicapping software...$29.95, en- 
hanced...$49.95. Professional football handicap- 
ping system...$39.95. For most computers. Free 
information. SOFTWARE EXCHANGE, Box 
5382RE. W. Bloomfield, MI 48033. (800) 527-9467. 

TUBES! 59e. Year guarantee. Free catalog. Tube 
tester $8.95. CORNELL, 4215 University, San Di- 
ego, CA 92105. 

TUBES: "oldest," "latest." Parts. components, 
schematics. SASE for list. STEINMETZ, 7519 
Maplewood Ave.. R.E., Hammond, IN 46324. 

TI -99 4A software/hardware bargains. Hard -to -find 
items. Huge selection. Fast service. Free catalog 
DYNA, Box 690, Hicksville, NY 11801 

VIDEO scrambling techniques. The original "secret 
manual" covers sinewave, gatedpulse, and SSAVI 
systems. 56 pages of solid, useful, legible informa- 
tion. Only $14.95. ELEPHANT ELECTRONICS, 
INC., Box 41865-J, Phoenix, AZ 85080. (602) 
581-1973. 

WIREWRAP labels. Identify IC's, pins. Easier, er- 
rorless wrapping. All DIPS 8-40 pins. Inexpensive. 
363 lables $6.00. PAUL'S LABELS, 7320 Embas- 
sy, Miramar, FL 33023. 

BRAND new Oak descramblers, $35.00 each; Vari- 
sync Oak $45.00 each; SB-3 $89.00: Tri-mode 
$125.00: Bi-state $125.00; call us, we ship UPS 
COD. PONDEROSA COMPANY. (303) 634-6666. 

LOTTO Buster. Analyzes all 6 digit lotto games. 
$22.50. JBM and compatibles. LOTTO BUSTER, 
912 North Hampton, Bay City, MI 48708. 

IS it true...Jeeps for $44 through the government? 
Call for facts! 1 (312) 742-1142, ext. 4673. 

TELEPHONE extension in your car. Morse Code for 
the untalented. TV descramblers. Legal police 
radar blocker. Detective electronics. Home video 
production equipment. 50 page catalog $3.00. 
DBE, POB G, Waikiki, HI 96815. 

CB Tune-up manual Volume II. Specific adjust- 
ments, modifications for peaking all popular CB's. 
Covers over 1300 radios. $19.95, Visa, MasterCard 
to: THOMAS PUBLISHING, 127-R Westwood, 
Paris, IL 61944. 

Ir A SINGER'S DREAM! 
r - 
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REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world's best bands! 

The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave the background) 

Write or call for a free brochure and demo record. 
LT Sound, Dept. R-1, P.O. Box 338, 

Stone Mountain, GA 30086 14045493-1258 

FREE adapter with Assortment 
#103 -consisting of Toko coils 144LY-120K, 
52-HN-3000023, BKAN-K555AXX (2); PCB; 
transistors 2N3904 (2), BFO85 (Sub); IC's 
7812, 74123, MC1330A1P; Diodes 1N914, 
1N5231B. Only $25.00. 10% discount for 5 
or more. shipping $3.00/order MC/Visa/ 
COD. Toll free 1-800-821-5226 Ext. 426 (or- 
ders). JIM RHODES, INC., P.O. BOX 3421, 
Bristol, TN 37625. 

TUBES, name brands, new, 80% off list. KIRBY, 
298 West Carmel Drive, Carmel, IN 46032. 

BIG 
PROFITS 

ELECTRONIC 
ASSEMBLY BUSINESS 

Start home. spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity 

FREE: Complete illustrated literature 
BARTA. RE -0 Bus 24o 

Walnut Creek Calif 94597 

FIBER optics experimenter's kit: transmitter, re- 
ceiver, 3m. lightguide cable, data sheets, applica- 
tion notes. Send $12.00. MASE, R.D. #1 Box 1033, 
Orwigsburg, PA 17961. 

OLDTIME radio programs on high quality tapes. 
Comedy! Adventure! Music! Free catalog. CARL F. 
FROELICH, Heritage Farm, New Freedom, PA 
17349. 

TRIPLE regulated, metered benchtop power sup- 
plies. Fixed ±5VDC, two variable * 15VDC, 1 amp 
maximum. Short and overload protected, current 
limited. Supplies stackable to s35VDC. $119.95 
year warranty. USI, Box 332R. Weatogue, CT 
06089. (203) 658-4318. 

PANASONIC and Scientific Atlanta converters 550- 
megs brand new full warranty $89, Panasonic video 
amp switcher $99. RGGU Belden coax 500 ft $49. 
Try our newly opened converter repair facility. RED- 
COAT ELECTRONICS, 104-20 68th Dr., Forest 
Hills, NY 11375. 

NATIONAL semiconductor cimbus boards, used 
and retested. 100C memory expansion board $100, 
201C communication board $90.802AC CPU board 
$110. While quantities last! ELECTRONIC SOLU- 
TIONS INC., 7213 Vaughn Mill Road, Louisville, KY 
40228 (502) 239-2270. 

LINEAR parts -transistors: MRF454 $15. 
MRF455 S12, MRF477 $11, MRF492 $16.75, 
MRF421 $22.50, SRF2072 $13, SRF3662 $25, 
3800 $18.75, 2SC2290 $19.75, 2SC2879 S25. 
Tubes: 6KD6 $10.50, 6L06 $9.75, 6LF6 $9.75, 
8950 $16.75. Best prices on Palomar road noise 
mics, Ranger AR3300. New 16 page catalog listing 
radio amplifier tricks -channel modification, PLL- 
sliders, peaking for range, hard -to -find linear 
parts -mail $1.00 to: RFPC, Box 700, San Marcos, 
CA 92069. For same day parts shipment, call (619) 
744-0728. 
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Saratoga Electronics 
12380 SARATOGA-SUNNYVALE RD. SARATOGA, CA 95070 

DYNAMIC RAMS 
4164-150NS 
41256-15ONS 

5 .95 

2.65 

PC/AT COMPATIBLE 
SYSTEM BOARD 

$549.00 
640 KBf1.0 MB BIOS 

PC/XT COMPUTER KIT 
$795.00 

640KB Turbo (6 & 8 MHz) System 
Board 
(2)Fujitsu 360 KB Floppy Drives w/ 
Controller 
Mono Graphics w/ Printer Port 
Monochrome Monitor 
Case, 135 Watt Power Supply, 
Keyboard 
Manuals & 90 -Day Warranty On All 
Components 

EPROMS 
2716-450NS 

2732A-450NS 

2764-450NS 

2764-250NS 
27256-250 

$2.95 

2.25 

3.00 

3.75 

6.75 

DRIVES 
Teac 55B S 85.00 

Fujitsu M2551A 19.00 

MIT 4853 Quad/DS 96 TPI 69.95 

Seagate ST -225 20MB 'h Ht. 299.00 

Quantum 40MB Full Ht. 595.00 

CONTROLLERS 
PC/XT Fixed Disk Controller 

NDC 5127-50 5 89.95 
OMTI 5510 $ 95.00 
ADAPTEC ACB-2070A 5149.95 
RLL Controller 

PC/AT Fixed Floppy Disk Controller 
NDC 5125 $189.95 

EXTERNAL HARD DRIVE SUBSYSTEMS 
SUBSYSTEMS FOR BOTH THE PC/XT, PC/AT AND COMPATIBLE COMPUTERS. 

EACH SUBSYSTEM ENCLOSURE INCLUDES: 

Slim -line ('/ ht.) or full ht. enclosures available All internal cabling 
40 watt switching power supply (115,230V) IBM beige color type 
EMI type filter w/external fuse FCC approved 
Full -shielded 50 -pin interconnect cable 

PRICE (enclosure only) 
20 MB SEAGATE ST -225 SUBSYSTEM 
30 MB SEAGATE ST -4038 SUBSYSTEM 
40 MB QUANTUM Q-540 SUBSYSTEM 
50 MB SEAGATE ST -4051 SUBSYSTEM 
70 MB VERTEX V-170 SUBSYSTEM 

90 DAY WARRANTY ON ALL SUBSYSTEMS 

5 195.95 
575.00 
825.00 
795.00 
995.00 

1099.00 

TANBERG 60 MB TAPE DRIVE BACKUP KIT 
* $595.00 * 

Includes Tanberg Tape Drive, 74044 Controller, Software and Cables, 
3M Tape Cartridge and Warranty 

* HARD DISK DRIVE * 
$795.00 

PC/AT COMPATIBLE 
Vertex V-170 60 MB Formatted 30 msec Access Time 

SPEEDSTOR VERSION 4.0 
$89.95 

Hard Disk Drive Integration & Diagnostic Utility for PC, PC/XT & PC/AT 

1 

MasterCard 

TOLL FREE 
408/446-4949 

800/621-0854 ext. 245 

VISA 

PRICES SUBJECT TO CHANGE 525 MINIMUM ORDER 

CIRCLE 97 ON FREE INFORMATION CARD 

Tools Savc( co..TewttD s e eV tC Y eyeef 

A defense 
against cancer 

can be cooked up 
in your kitchen. 

There is evidence that 
diet and cancer are reified 
Follow chew model -Ica et as in 
unfit daily diet to redas e 
chances of getting utter 
I . Eat metre htghnfwir Gelds 
such as fruits and vegetahies 
and a hole grain cereals 
2. Include dark green and 
deep wiletw fruits and vegeta 
files rich in vitamins A and C 

3. Ina hide caret -sages hr. WO 
hruselssprewee keehlaheand 
cndinetwer 
4. He me ederm in cc.sump 
teen of salt cured. slue eked, and 
nitrite cured he eds 

S. l.ut de ma on total fat in 
take Ire em animal s. eon es and 
fns and eels 

6. Avenel eehesns 

7. Re m,.deune m c, fiscally 
teen of ale eel -leek hes crages 

Nine fa, cri an. er ale me 

t 

One tree can make 
3,000 kW matches. 

One match can burn 
3,000í.11X trees. 

miI 
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CHANNEL 3-60db notch filter, 63.5MHz. $19.95. 
All other channels $29.95. Cable converter and ac- 
cessory ca:alog $1. (514) 739-9328. CROSLEY(A), 
Box 840, Champlain, NY 12919. 

CABLE television converter, descrambler, 
and microwave television antenna equip- 
ment accessories video catalog. Free. CA- 

BLE DISTRIBUTORS UNLIMITED, 116 Main 
Road, Washington, AR 71862. 

CABLE Dealers -Get your free catalog for the best 
buys on quality cable equipment. Most prices too 
low to print. N-12 Mini Code $100.00. S.B. 2 or 3 
$99.00. Trimodes are the special of the month 
$100.00. Hamlin Mld 1200 $89.00. Extra remotes, 
cable converters, Pioneer, Jerrold, Viewstar, Star - 
corn, Video Switcher. All products guaranteed 90 
days. We accept M.C., VISA, COD's. Call or write for 
your free catalog today. (402) 331-4957. M.D. 
ELECTRONICS, 5078 South 108th, Suite 115, 
Omaha, NE 68137. 

Multi -Channel Micr.owa.ve T.V. Readvers 
- 1.117GHz. Parabolic Dish 40-dBGain 

LIFETIME WARRANTY 
Complete System 589.95 (Shipping Incl.) 
Dealer Rates, Replacement Components 

8 Expert Repairs Available 

K & S ELECTRONICS Call now for same 

P.O. BOX 34522 day shipping, 
PHOENIX. AZ 85067 16021 230-06M 

VISAIMC'COO 52 credit on phone orders' 

COMPUROBOT-A programmable robot, up to 48 
different programming commands. Not a kit com- 
plete self-contained unit. Price, $43.00 information 
$1.00. WENDEL L. DANIELS ENGINEERING 
CONSULTANT, 8450 Anthony Wayne Ave., Cincin- 
nati, OH 45216. 

SCIENTIFIC Atlanta non -addressable convert- 
ers -8500 series Original units, remote con- 
trol...$250.00-$275.00. Tocom and Zenith de - 

scramblers available. guaranteed. N.A.S., (213) 
631-3552. 

CB'ERS-monitor your CBS modulation thru head- 
phones, "Audio Trakker"...$19.95, details -$1.00. 
LEK-TRONIX, Box 5261, Long Beach, CA. 90805. 
(213) 631-3552. 

CABLE -TV converters and descramblers. Low 
prices, quality merchandise, we ship C.O.D. Send 
52.00 for catalog. CABLETRONICS UNLIMITED, 
P.O. Box 266, South Weymouth, MA 02190. (617) 
843-5191. 

Pay TV and Satellite Descrambling 
All New 6th Edition! 

100 pages. -rile most complete source of de - 

scrambling information available. Theory and 
schematics for the most popular cable and sat- 
ellite systems. Pilotless, trimode, bypasses, de- 
tection of illegal descramblers. 7 satellite 
systems. current news, etc. 514.95 CABLE TV. 
NEW! Two-way transmission, bidirectional fil- 
ters, etc How the systems work. $12.95. MDS/ 
MMDS HANDBOOK Theory, schematic -s- 
1.9-2 7 GHz terrestrial microwave. New edition. 
$11.95. SATELLITE SYSTEMS UNDER 5600. 
511.95. Outband PC's with coils 514. Any 3 
books $26. New winter 87 product and kit cata- 
'og 51 

Shojiki Electronics.Corp-, 1327R 
Niagara St., Niagara Falls, NY 

14303. COD's 716-284-2163 

SATELLITE TV 
CABLE TV Secrets- the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included $8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062. 

SATELLITE systems $349.00, catalog S2.00. Also: 
KU band, exports. STARLINK, INC., 2603-16R Ar- 
tie, Huntsville, AL 35805. 

OAK Orion "Turn -On" modifications: "Chip kit" or 
"Remote keypad." details -$1.00. NAS-SAT, Box 
5261, Long Beach, CA 90805. (213) 631-3552. 
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TRANS AM 
ELECTRONICS 

383 CANAL ST NYC, NY 10013 =. 
(212) 226-3893 

VISIT OUR RETAIL STORE 

BATTERY HOLDER W/ 
BELT CLIP 1.95 
2'D' cell battery holder with a belt clip like 
the walkman external power pack. Comes 
with M" mini plug. 

SOLID STATE 
BEEPER 2.95 
A 12 vdc beeping tone that can be used as a 
back-up indicator for a car or any other sim- 
ilar application. Mounting holes are 2" apart. 

FLASHING BLINKY 1.19 
Self contained batteries operate this colorful 
amulet that starts flashing randomly when 
you touch it and goes off by Itself. Specify 
pink or blue. 

PROJECT BOX 3.95 
A 4" x 6" x 3" metal box with 4 rca jacks on 
one end and rubber feet. Comes apart with 
screws. Very well made. 

WALL TRANSFORMERS 
All plug directly into 120 vac outlet. 

9 vdc (a 200 ma 51.95 
12 vdc fir 300 ma 52.95 
14 vdc pr 500 ma $3.95 

TERMS: $10 MINIMUM ORDER. ADD $2.50 FOR 
UPS AND HANDLING. NYS RESIDENTS ADD 
8.25% TAX. SEND ORDER WITH CHECK OR 
PHONE IN ORDER BETWEEN 1tam AND 5pm EST. 
ALL ITEMS SUBJECT TO PRIOR SALE. 

CIRCLE 196 ON FREE INFORMATION CARD 

COMPUTER CLOSE-OUT 
SPECIALS 

Er--; a 

T, 
# 

- - _ - -7"'"rs1/1111 
'7717-97," --rmirrpola 

PANASONIC PERSONAL COMPUTER 
Model# JR-200 U 

All working -Original dealer cost 5249.99 
Close-out special ONLY 5 69.99 

PANASONIC ACOUSTIC MODEM 
Model# JR-P10 U 

300 BAUD RS -232-C 
Close-out special S39.99 
With purchase of computer 524.99 

PANASONIC GRAPHIC PRINTER 
Model# JR-PO2 U 

Dot Matrix -80 Characters Per Line 
Centronics Type Parallel Interface 
Close-out special $174.00 
With purchase of computer S 99.99 

COMPLETE PACKAGE -Computer, Modem, 
Printer, and Cables ONLY 8190.00 

ALL SALES FINAL 
NOT GUARANTEED BY PANASONIC 

Mail order only, 
Checks, Money Orders, C.O.D. 

NIVIE ELECTRONICS, INC. 
970 Kent Avenue 5th Floor 

Brooklyn, N.Y. 11205 
Telephone# 1-(718)-230-9861 

SATALLITE TV descramblers. Cable TV de - 
scramblers. Assembled units and kits. Several mod- 
els. Hard to find items. Schematics, circuit boards, 
parts. Catalog $5.00. SCIENTIFIC SUPPLY, P.O. 
Box 1881, Murfreesboro, TN 37133. 

SCRAMBLIN', News -Newsletter: 6 months trial 
subscription $9.00. Send check along with your 
name and address to: SNN, P.O. Box 85, Milli- 
dgeville, GA 31060. 

SATELLITE descrambling manual. Thorough ex- 
planation of digital audio encoding. (HBO Cinemax, 
Showtime, etc.) $10.95. For immediate delivery add 
$1.00 CABLETRONICS, Box 30502R, Bethesda, 
MD 20814. 

Quality Microwave TV Antennas 
Multi -Channel 1 9 to 2 7 GHz 

40 dB Gain True Parabolic 20 inch Dish 
U.L Listed Power Tuner 

Comp. System 599.95 (Shipp not incl.) 

DREAM CHASER SYSTEMS 
P.O. Box 8014 Blaine, WA. 98230 

LIFETIME 
4 ARRAI ES 

604- 590-3367(53 credit -phone orders) 
MasterCard Visa COD's Ot-. PricinJ 

DESCRAMBLER unscramble videocipher II satel- 
lite TV signals with Decipher -Two (video only). Sim- 
ple low cost circuit using only three timer IC's. Q.C. 
board, instructions $35.00. P.P. VALLEY MICRO- 
WAVE ELECTRONICS, Bear River, Nova Scotia. 
Canada BOS-1BO. (902) 467-3577. 

SATELLITE TV receiver kits, LNA5, instructions, 
schematics. Send stamped envelope: XANDI, Box 
25647, Dept. 21J, Tempe, AZ 85282. 

TUNE subcarriers on FM receiver. Including multi- 
plex stereo. Plans $8.65, components $14.60, 
board $9.50. I.F. IN-NOVATIVE, Box 745, Madras, 
OR 97741. 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desir,ng 
ownership of small electronics manufacturing busi- 
ness -without investment. Write: BUSINESSES, 
92-R. Brighton 11th, Brooklyn, NY 11235. 

YOUR own radio station! AM, FM, TV, Cable. Li- 
censed unlicensed. BROADCASTING, Box 130- 
F1, Paradise, CA 95969. 

EARN $100 per hour conducting countermeasure 
sweeps using our low cost de -bugging equipment. 
Catalog $2. SSE, P.O.Box 15104, Cleveland, OH 
44115. 

PROJECTION TV...Make $$$'s assembling pro- 
jectors...easy...results comparable to $2,500 proj- 
ectors. Total cost less than $30.00 PLANS, 8" LENS 
and dealers information $20.50. Illustrated informa- 
tion free. MACROCOMA-GEX, Washington Cross- 
ing, PA 18977. Creditcard orders 24hrs. (215) 
736-2880. 

BURGLAR alarms -booming business. Get start- 
ed now. INFORMATION $2.00. DYNAMIC SE- 
CURITY, P.O.B.1456-TW, Grand Rapids, MI 49501. 

PERSONAL computer owners can earn $1000 to 
$5000 monthly offering simple services part time. 
Free list of 100 services. Write: C.I.L.G.B., P.O. Box 
60369, San Diego, CA 92106-8369. 

EDUCATION & INSTRUCTION 
FCC commercial general radiotelephone license 
correspondence course. 60 individual lessons for 
$89.50. Payment plan. Results guaranteed! Details 
free. AMERICAN TECHNICAL INSTITUTE, Box 
201, Cedar Mountain, NC 28718. 

LEARN MORSE CODE IN 1 HOUR. Amazing new 
easy technique. Money back guarantee. $5. BAHR, 
2549E Temple, Palmbay, FL 32905. 

AMATEUR radio code practice for IBM PC. Send 
$19.95 check to SP MICRO, 1008 Swallow Drive, 
Cherry Hill, NJ 08003. 

THIS IS A REGULAR CLASSIFIED AD WITH A 
TINT BACKGROUND. To have your ad appear 
like this one, there is a 25% premium. 

PRINTED -CIRCUIT BOARDS 
LOW quotes, high quality, quick service. Single, 
double sided, multilayered boards. Prototypes 
through production quantities. Design/layout ca- 
pabilities. Board assembly,turnkey facilities. Call or 
write for quotes and into.-T.O.R.C.C.C., 1131 Tow- 
er, Schaumburg, IL 60195. (312) 490-1374. 

CIRCUIT boards, double and single sided with 
plated through holes. Cad/cam artwork design. 
SmArtwork and EE designer supported. Competi- 
tive pricing. EXPRESS CIRCUITS, 314 Cothren 
Street, P.O. Box 58, Wilkesboro, NC 28697. (919) 
667-2100. 

INVENTORS 
INVENTORS! Can you patent and profit from your 
idea? Call AMERICAN INVENTORS CORPORA- 
TION for free information. Over a decade of service. 
1 (800) 338-5656. In Massachusetts or Canada call 
(413) 568-3753. 

LASERS 
HE -NE complete $129.95, modulated systems 
available LES ELECTRONICS, PO Box 800276, 
Dallas, TX 75380. 

CABLE -TV 
DEALERS wanted: channel 2, 3, and 4 notch filters. 
Money back guarantee. Send $15.00 for sample 
and quantity price list. Specify channel(s). GARY 
KURTZ, Box 291394, Davie, FL 33329. 

COCO II UPGRADES (PARTS) 
COCO II upgrade kits, RGB interface, 256K memo- 
ry, etc. ELECTRONIC PARTS all types -tree 
catalog. INVENTIVE SOLUTIONS, P.O. Box 286, 
Stanfordville, NY 12506. 

CABLE -TV DESCRAMBLING 
CABLE television converter, descrambler, and micro- 
wave television antenna equipment accessories video 
catalog. Free. CABLE DISTRIBUTORS UNLIMITED, 116- 
C, Main Road, Washington, AR 71862. 

EPROM PROGRAMMING 
FREE catalog. Your software/data installed in 
(E)PROM of your choice. Fast, low cost service. 
Write/call: ROMULUS MICROCONTROL, Dept. A, 
Box 8669, Rockville, MD 20856. (301) 540-8863. 

MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 

WANTED 
INVENTORS! AIM wants -ideas inventions, new 
products, improvements on existing products. We 
present ideas to manufacturers. Confidentiality 
guaranteed. Call toll free 1 (800) 225-5800 for infor- 
mation kit. 

INVENTIONS, ideas, new products wanted! Indus- 
try presentation' national exposition. Call free 1(800) 
528-6050. Canada, 1 (800) 528-6060. X831. 

DO IT YOURSELF TV REPAIR 
NEW...repair any TV...easy. Retired serviceman 
reveals secrets. Write, RESEARCH, Rt.3, Box 
601BR, Colville, WA 99114. 
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EDGE 
CONNECTORS 

ALL ARE 1.56 SPACING. 

Qry nnnmmnnmm1Imm - 
22 EDGE CONNECTOR $1.25 ea 
solder lug Style 10 for 511.00 

22/44 EDGE CONNECTOR 

$2.00 ea PC style 1010r 518.00 

22/44 EDGE CONNECTOR 
solder lug style $2.50 each 

28/56 EDGE CONNECTOR 

$2.50 ea PC style 

36/72 EDGE CONNECTOR 
PC style $3.00 each 

43/86 EDGE CONNECTOR 

PC style $4.50 each 

TRANSISTORS 
2N706 
2N2222Á 
PN2222A 
2N2904 
2N2905 
h1J2955 
2N3055 
PMD 10640 
TIP 121 
TIP 125 

410r 51.00 
31or 51.00 
41or 51.00 
31or 51.00 
31or 51.00 

51.50 
$1.00 
51.00 

754 
756 

TRANSFORMERS 
120 von 

primaries 

5.6 volt. 9, 750 ma. 53.00 
6.3 V0110 600 ma. $ 1 . 7 5 

12 V.C.T. 4, 200 ma. 52.00 
12 V.C.T. 400 ma. 5300 
12 V.C.T. u 1 amp 54.00 
12 V.C.T.., 2 .,np 54.85 
12 VCT ., 4 amp 5700 
11 rolls , 650 ma. 52 .Oil 
24 VC.T. , 200 ma. 52 50 

24 VLT n 1 any 54.65 
24 V.C.T n 2 *op 56.75 

24 OCT. e 3 amp 59.50 

24 OCT. ., 4 amp $11.00 

WALL 
TRANSFORMERS 

al plug directly 
No 120 vac 

outlet 

4 VDC 4170 ma. 
6 VAC ® 500 ma. 
6 VDC 

@ 

750 ma. 
9 VOC 500 ma. 
12.5 VA (1 265 ma. 
le VAC a le VA and 

6 5 VAC . 1.28 VA 53.50 
24 VAC D 250 ma. $3.00 
MULTI -VOLTAGE 45, 500 ma. 
3,41/2,6,71/2.9 VDC 5250 

$2.00 
$3.50 
$4.50 
55.00 
53.00 

" MINI -BOX 
\ Pomona 2104 

$1.00 EACH 

Heavy-duty black 
phenolic protect box with cover and 
screws 24.X11 -X11 - 

Ms 
HT ?RICO is I??IHG! 

SC0t 
FAST 

SN 

ICSSOLID STATE OBUZZER 
2K 10 TURN te- Star SMB-O6L MULTI TURN POT 

I % 6 roc 
º OD534PECT OL TTL0 101e 

+MOD 534 7[61 51.00 each Ott 
SPECIAL PURCHASE - 55.00 EACH tofor:ºoo 

COMMODORE PRINTER/PLOTTER 
Commodore Model 1520 
Four color X -V plotter Standard VIC 
serial interlace allows easy connection 
to Commodore 64 computers Up to 80 
characters per line (upper and lower easel 
In tour sizes 

CAT COM-1520 549.95 each 
EXTRA pen sets 51.50 per set. 

SPECIALS 
1 AMP 50 VOLT DIODES 
154(101 TAPI 450 Pt 11 

100 for $4.50 
1000 for $30.00 

SOLDER TAIL I.C. 
SOCKETS 

24 PIN (Olor $2.50 
100 for $22.00 

1000 for $200.00 

FUSES (fl 
3AG (AGO SIZE 
1.11 2 21 3 4. 5.6 AMP 

DMA SIZE 
12 3.4.5 AMP 
5 of any ONE amperage 754 

SPECIAL PRICE, 
TRANSISTOR 

plash, transistor 

PN ('691(19., N P N 

100 for $8.00 
1000 for $60.00 

LARGE QUANTITIES 
AVAILABLE 

48 KEY ASSEMBLY 
FOR COMPUTER OR 

HOBBYIST 

NEW T.I. KEYBOARDS Ong hen/ 
used on computers, these key- 
boards contain 48 S P S.T mech- 
anical switches. Terminates to 
15 Dm connector Frame 4' x 9' 

$3.50 each 
SPECIAL 

CAT # KP-48 10 for 530.00 

MICRO -CASSETTE MECHANISM 

1j1 
Micro -cassette tape transport to. 
standard MC60 or MC45 
micro -cassettes 3 Vdc operation 
Contains drive motcr belt. head. 
capstan pinch wheel and Other 
components 3 1 2" X 2 1 4' X 5 8" 
CA re MCMEC 53.00 each 10 for $27.50 

COMPUTER 
GRADE 

CAPACITORS 
2,000 mId. 200 Vac 
134'.5"hoh $200 
6,400 mid. 60 Vdc 
138-r334'high $250 
9,700 m10. 50 Vdc 
138'r412'high $300 
31,000 mid. 15 Vdc 
134'.4'high $250 
50,000 mid. 40 Vdc 
3' 534- hioh $.t 50 

60,000 mid. 40 Vdc 
5- tvgh $350 

66,000 1014. 15 Vdc 
3-x3 non $300 
86,000 mid. 30 Vdc 
3p- x 5 1/4' hgh 53 50 

11.©t tPECIA1. 13 

5,500 mtd. 30 Vdc 
1 3 8- . 3 1 2' high 51 00 

5,900 mfd. 30 Vdc 
138".214 -high $100 
9,300 mid. 50 Vdc 
2'.412-hgh 5100 
18,000 cold. 10 Vdc 
138".258 -Pugh $100 
48,000 mid. 10 VdC 
212-.314'high 5100 
100,000 mid. 10 Vdc 
21'2 -.6 -high $100 
185,000 1110. 6 VCC 

2 1 2 x 4 1 2- high $1 00 

TI SWITCHING POWER SUPPLY N 
Compact. well -regulated switching power supply r 6 r 
designed to power Texas Instruments Computer 
equipment SPECIAL' INPUT 14-25 vac Catamp 4,y 

OUTPUT 12 vdc Ca 350 ma PRICE 'I 
5 vdc @I2atep fá.50 -SuOc áo1200 ma 

each 1iÍ 
SIZE 41. 4v4 x1'4 nlgtl [v_ 

13.8 VDC REGULATED POWER SUPPLY 
These are solid state fully regulated 13 8 vdc 
power supplies Both feature 100°. solid state 
construction fuse protection and L E 7 power 
Indicator U L listed 

2 amp constant. 4 amp surge $20.00 each 

3 amp constant, 5 amp surge $27.50 each 

RELAYS 
10 AMP SOLID STATE 

CONTROL: 3. 32 vdc 
LOAD 140 vac 10 amp 
SIZE 21'. VI- W 1- L 

$9.50 EACH 30 FOR $90.00 

ULTRA -MINIATURE 
5 VDC RELAY 

Fuptsu 
FBR211NED005M20 
High sensitivity 
COIL 120 ohms 
CONTACTS lamp 
Mounts in 14 pm DIP socket 
51.25 each 10 for 510.00 

MINIATURE 
6 VDC RELAY 

Aromat RSD-60 
Super Small((9á 
G T relay 1j [TII 
Gold cobalt 
contacts rated 

1 amp @ 30 vac Highly sensitive 
TTL direct calve possible 120 ores 

Cori 
Operate Iron, a 3 - 6 vdc 
COIL 120 ohms 11.50 each 
1'/,°o"/.. '1.. 10 tor $13.50 

13 VDC RELAY 
CONTACTS S PN C 159ti 
10 amp @120 vac II, 
Energize col to ' 
open contact - 
COIL 13 vdc650 onms 

SPECIAL PRICE 11.00 each 

ir 4PDT RELAY 
14 pm 10H51yle 
3 amp contacts 
USED Out fully 
tested 51.70 each 
Specify coil voltage des! ed 
Either 24 .dc or 120 vac 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR EH RELAY 
756 eadh 

8 OHMS 15 WATTS 
EXTRA SPECIAL 

VALUE 
c r.s. «owl. )al. 

[Au ELECTRonIC CORRI 
lL SG S. 
905 S. Vermont Ave: 
213 380-8000 

VAN NUYS. CA STORE 
6228 Sepulveda Blvd. 
818 997-1806 

ON. COIL 
1.0 Ot 

rlcAcra u 
100 - 10.000 
POW" . 1 J!aaa 

rr w. -,I 

MAIL ORDERS TO: 
P.O. BOX 20406 
Los Angeles. CA 90006 

S.P.S.T. 
TOGGLE SWITCH 

COOLING ion eat 
SCSI 940 

siice RATED 10 amp 
25 Vac 

Mi 
I1 aroI 

,CAT 54G1 -ld1 f100ea 
o ro, 4a so 

Ito to, v so 
IAOGE OUANTIIIFS 

i 
VISA 

TWX 5101010163 ALL ELECTRONIC I 

EASYLINK MBX 62887748 . -- 

III 

S.PD.T. 
(On -On) 
PC style 
non -threaded 
bushing 
756 each 
10 for $700 

S.PD.T. 
(on -off -on) 
PC style 
non -threaded 
bustling 
756 each 
1010, 57.00 { 

CAT RDPS 

Designed to control an 
exterrral coaxial relay on 

a satellite TV system IDEAL FOR 
THE EXPERIMENTOR AS PARTS Heavy 

chassis box containing a 5 Vdc relay 
CA 358 0o amp and other parts 

POLARITY SWITCH - 
19 v.a l 

$1.75 each 

-7I 

11 1 e'R 
1 

10 for 515.00 

PHOTO-FLASH 
CAPACITORS, ,.c-1^I 

t 

' 170 ml 330v . 
75' ea. 

CAT. PPC170 X 11 

r,- 
400 ml 330v 

CAT. PPCAoa 1.00 en. 
800 mf 330v 

CAT. PPC-800 1.35 e.. 

31/2" SPEAKER 

impedance 
Full range 
speaker 

/ 8 or magnet 
4 diagonal 

mounting centers 

12.50 each 10 for 520.00 

SPRING LEVER 
TERMINALS 

Two color 1 
Coded .I 
lermmals on, a 
sturdy 24. 
3 bakelite S ei 
plate 

Great for spea er enclosures or 
power supplies 

754 EACH 10 for $6.00 

WALL 
TRANSFORMER 

11.5 Vdc 
1.95 

Amp. 

INPUT. 120 Vac. 
SIZE. 3 3/4' X 

2 7/8' X 2 5/8' 

CAT a DCTX-11519 
56.50 each 

TELEPHONE 
COUPLING 
TRANSFORMER 
Stones, TTPC-6 or 
Triad 10-304 P 

600 ohms 
to 6000 ohms c 
P C board mount 
314" 518' . 314 

CAT- MT. 5I . 25 

XENON FLASH TUBE 

3 4" long X 1 8' Oa Flash 
tube designed for use in 
Compact camera flash units. 
Ideal for expenmentors 
CATS, FLT -t 2 for 51.00 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.PD.T. 0 S.P.D.T. 
(on -on) 
Solder lug 
terminals 
51.00 each 
1010r 59.00 
100 for $00.00 

S.P.D.T. 
(on -on) 
PC lugs 
threaded 
bustling 
$1.00 each 
10 for $9.00 
100 for 580.00 

(on -off -on) 
Solder lug 
lermmals 
11.00 each 
1010,09.00 
100 for 580.00 

D.PD.T. 
(on -on) 
Solder lug 
terminals 
$2.00 each 
1010.$1º.00 4 
100 for $180.00 

RECHARGEABLE 
NI -CAD BATTERIES 

(^_ 
AAA SIZE I :5V 500mAH 51.85 
AA SIZE , ?5V 5lOmAH $1.85 
AA with ' ter rap $2.00 
C SIZE I :v .1 Orr AH $3.50 
SUB -C SIZE Solde' tab $3.50 
D SIZE , . v n , An 53.50 

UNIVERSAL CH_ j,at4 tpi*k 
kim 

Will charge 4 AS, C. D. or AAA 
ni cads or one 9 volt nl cad at 
one teme 
$11.00 per charger 

STANDARD JUMBO 
DIFFUSED T 1-3/4 

RED 10 for 51.50 
ID0 for 513.00 

GREEN 1010,52.00 
100 for 517.00 

YELLOW 10 for 52.00 
10010, 517.00 

FLASHER LED 
5 volt operation 
red bo T 1. 
size 51.00 each 

NEW GREEN FLASHER 
CAT.LEO 4G 5100 

BI -POLAR lumbolta.size 
2 for 51.70 

LED HOLDERS 
Two piece holder 
for jumbo LED 
1010r 650 100 for $5.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a lancy 
dicator Citar 

- a 41or 51.00 

TOLL FREE ORDERS ONLY 
1-800-826-5432 
(ORDER ONLY) 
(IN CALIFORNIA: 1-800-258-6666) 
ALASKA, HAWAII, 
OR INFORMATION 
(213)380.8000 NO C.O.13.I 

a µ7I 

D.PS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker 
snap mounts In 
'e 

contact 

Is mole I 
Orangeiens 16 dell') 

, 

. 51.50 

MINI -PUSH BUTTON 
S PS i ac. entary ¡ 
normally 
1 bushing 

p 

356 each 
Red button 101or 53.00 

`gNAP ACTION 
SWITCH 

Cherry elect E-21 N O or N C 
0.1A contacts Suitable for alarms 
and other low energy circuits 
IN' lever 

456 EACH 10 FOR $4.20 

OUANTIT ES LIMITED 
MINIMUM ORDER $10.00 
USA: S3.00 SHIPPING' 
FOREIGN ORDERS: 

INCLUDING SUFFICIENT 
SHIPPING 

CALIF RES. ADD 61/,% 

220 Vac 
COOLING FAN 
ROTRON 
MX77A3 
Mullin XL 

/ r 

220 Vac .i 
4 1 B' square I(, 
metal home tan 

CAT. CF -220 $6.50 ea 
10 for 560 00 100 10r $500 00 
QUANTITIES AVAILABLE 

CIRCLE 107 ON FREE INFORMATION CARD 97 



20MB HARD DISK SYSTEM ONLY $3OOI 
STATIC RAMS 

2101 256.4 
5101 256.4 
21021-4 1024.1 
2112 256.4 
2114 1024.4 
2114L-4 1024.4 
21141-2 1024.4 
21141-15 1024.4 
TM 94044-4 4096.1 
TMM2016-150 2048.8 
TMM2016-100 2048.8 
HM6116-4 2048.8 
HM6116-3 2048.8 
HM6116LP-4 2048.8 
HM61161P-3 2048.8 
HM61161P-2 2048.8 
HM6264P-15 8192.8 
HM62641P-15 8192.8 
HM62641P-12 8192.8 

LP -Low power 

(450n.) 
(45ons)(CMOS) 
1450ns111P1 
(450ns) 
(45Ons) 
(450ns1ILPI 
1200ns111P1 
(150ns)11.P) 
1450ns) 
1150ns1 
(10Ons) 
(200ns)ICMOS) 
(150ns)ICMOS) 
(200ns1ICM09)(1P) 
(150ns)(CMOSI(LP1 
(120n.11CMOSIILPI 
(150ns)ICMOSI 
(15Ons11CMOS)ILPI 
(120ns)(CMOSIILPI 

DYNAMIC RAMS 
4116-250 16384.1 
4116-200 16384.1 
4116-150 16384.1 
4116-120 16384.1 
MK4332 32768.1 
4164-200 65536.1 
4164-150 65536.1 
4164.120 65536.1 
MCM6665 65536.1 
TMS4164 65536.1 
4164 -REFRESH 65536.1 
TMS4416 16384.4 
41128-150 131072.1 
TMS4464-15 65536.4 
41256-200 262144.1 
41256.150 262144.1 5, Single 5 Volt Supply 

1250ns) 
(200ns) 
(150n.) 
(120ns) 
(200ns) 
1200ns1150 
1150ns115v) 
(120ns115v) 
(200ns115v) 
(150ns115v) 1.95 
(150ns)15V1(REFRESH) 2.95 

4.95 
5.95 
6.95 
2.95 
2.95 

REFRESH -Pin 1 Refresh 

1.95 
3.95 

.99 
2.99 

.99 
1.09 
1.49 
1.95 
1.95 
1.49 
1.95 
1.89 
1.95 
1.95 
2.05 
2.95 
3.89 
3.95 
4.49 

1150ns1(5v) 
(150ns115v) 
(15Ons1(50 
(200ns)15v) 
N5On11I5v1 

8000 
8035 
8039 
8080 
8085 
8087-2 
8087 
8088 
8088-2 
8155 
8155-2 
8748 
8755 
80286 
80287 

1.49 
1.95 
2.95 
2.49 

169.95 
129.00 

6.95 
9.95 
2.49 
3.95 
7.95 

14.95 
129.95 
199.95 

6500 
1.0 MHZ 

6502 2.69 
65CO21CMOSI 12.95 
6507 9.95 
6520 1.95 
6522 4.95 
6526 26.95 
6532 6.95 
6545 6.95 
6551 5.95 
6561 19.95 
6581 34.95 

2.0 MHZ 
6502A 2.95 
6520A 2.95 

8200 6522A 
6532A 

5.95 
11.95 

8203 24.95 6545A 7.95 
8205 3.29 6551A 6.95 
8212 
8216 

1.49 
1.49 3.0 MHZ 

8224 2.25 6502B 6.95 
8237 4 95 
8237-5 5.49 
8250 
8251 
8251A 

6.95 
1.69 
1.89 

6800 
8253 1.89 1.0 MHZ 
8253.5 
8255 
8255-5 

1 95 
1.69 
1.89 

6800 
6802 
6803 

1.95 
4.95 
9.95 8259 

8259.5 
1.95 
2 29 6809 

6809E 
5.95 
5.95 8272 4.95 8810 1.95 8279 2 49 6820 2.95 8279-5 

8282 
2 95 
3.95 6821 

6840 
1.95 
6.95 8284 2.95 6843 19.95 8286 3.95 6844 12.95 8288 4.95 6845 4.95 

6847 11.95 
6850 1.95 

Z-80 
Z80.CPU 25 MHr 1.69 

6883 

2.0 MHZ 

22.95 

4.0 MHZ 
Z80A-CPU 
180A-CTC 
Z80A-DART 
2130A -DMA 
280*-PIO 
Z80A-SIO/0 

1.79 
1.89 
5.95 
5.95 
1.89 
5.95 

68800 
68802 
68809E 
68809 
68821 
681345 
68850 
68854 

4.95 
5.95 
6.95 
6.95 
3.95 
6.95 
2.95 
7.95 

180A -S10/1 5.95 
180A -S10/2 5.95 

8.0 MHZ CLOCK 
Z808 -CPU 
Z80B-CTC 

3.75 
4.25 CIRCUITS 

Z8013-PIO 4.25 MM5369 1.95 
Z80B-DART 14.95 MM5369-EST 1.95 
Z808.510/0 12.95 MM58167 12.95 
1808-SIO/2 12.95 MM58174 11.95 
Z8671 11100 19.95 MSM5832 2.95 

49 
89 
99 

1.49 
6.95 
1.19 
1.29 
1.95 
1.95 

****HIGH-TECH*`*** EPROMS 

NEC V20 UPD70108 $1195 
2708 
2716 
2716-1 

1024.8 
2048.8 
2048.8 

1450ns) 
14500,1151/1 
(3500.1(5V) 

4.95 
3.49 
3.95 

REPLACES 8008 TO SPEED UP IBM PC 1(-40% TMS2532 
2732 

4096.8 
4096:8 

(450ns115V) 
(450ns)(5V1 

5.95 
3.95 

HIGH-SPEED ADDRESS CALCULATIC N 
IN HARDWARE 

2732A 
2732* -2 
27C64 

4096.8 
4096.8 
8192.8 

(250ns)15V1(21 V PGM) 
I200ns115V)121V PGM) 
(250ns1(5V)1CMOS) 

3.95 
4.25 
5.95 

PIN COMPATIBLE WITH 8088 2764 8192.8 (450ns)(5V) 3.49 
SUPERSET OF 8088 INSTRUCTION SET 2764-250 

2764-200 
819208 
8192.8 

(250ns)(5V) 
(200ns)(5V) 

3.95 
4.25 LOW POWER CMOS MC M68766 8192.8 (350n51(5V)(24 PIN) 17.95 

27128 16384.8 (250ns)(5V1 4.25 
8MHZ V20 UPD70108-8 $13.95 27C256 

27256 
32768.8 
32768.8 

(250ns115V)(CMOS) 
125Ons115V) 

10.95 
7.49 

8MHZ V30 UP070116-8 $19.95 5V.SinglaS Volt Supply 21v PGM Program at 21 Volt. 

****SPOTLIGHT**x* 
rSPECTRONICS CORPORATION 

ORDER TOLL FREE 7e 
800-538.5000 

CRT 

CONTROLLERS 
6645 
68845 
6847 
HD46505SP 
MC1372 
8275 
7220 
CRT5027 
CRT5037 
TMS9918A 

4.95 
8.95 

11.95 
6.95 
2.95 

26.95 
19.95 
12.95 

9.95 
19.95 

DISK 
CONTROLLERS 
1771 
1791 
1793 
1795 
1797 
2791 
2793 
2797 
6843 
8272 
UPD765 
MB8876 
M88877 
1691 
2143 

4.95 
9.95 
9.95 

12.95 
12.95 
19.95 
19.95 
29.95 
19.95 
4.95 
4.95 

12.95 
12.95 
6.95 
6.95 

BIT RATE 
GENERATORS 

MC14411 
BR1941 
4702 
COM8116 
MM5307 

UARTS 
AV5-1013 
AV3-1015 
TR1602 
2651 
IM6402 
1M6403 
IN S8250 

9.95 
4.95 
9.95 
8.95 
4.95 

3.95 
4.95 
3.95 
4.95 
6.95 
9.95 
6.95 

SOUND CHIPS 
76477 5.95 
76489 8.95 
SSI-263 39.95 
AV3-8910 12.95 
AY3-8912 12.95 
SP1000 39.00 

CRYSTALS 
32.768 KHr .95 

1.0 MHz 2.95 
1.8432 2.95 
2.0 1.95 
2.097152 1.95 
2.4576 1.95 
3.2768 1.95 
3.579545 1.95 
4.0 1.95 
4.032 1 95 
5.0 1.95 
5.0688 1.95 
60 1.95 
6.144 1.95 
6.5536 1 95 
8.0 1.95 

10.0 1.95 
10.738635 1.95 
12.0 1.95 
14.31818 1.95 
15.0 1.95 
16.0 1.95 
17.430 1.95 
18.0 1.95 
18.432 1.95 
20.0 1.95 
22.1184 1.95 
24.0 1.95 
32.0 1.95 

CRYSTAL 
OSCILLATORS 
1.OMHr 
1.8432 
2.0 
2.4576 
2.5 
4.0 
5.0688 
6.0 
6.144 
8.0 
10.0 
12.0 
12.480 
15.0 
16.0 
18.432 
20.0 
24.0 

MISC. 

5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 

TMS99531 9.95 
TMS99532 19.95 
U152003 .79 
3242 7.95 
3341 4.95 
MC3470 1.95 
MC3480 8.95 
MC3487 2.95 
11C90 19.95 
2513-001 UP 6.95 
AV5-2376 11.95 
AY5-3600 PRC 11.95 

741500 
741501 
741502 
741503 
741SO4 
741505 
741508 
741509 
741510 
741511 
741512 
741513 
741514 
741515 
741520 
741521 
741522 
741527 
741528 
741S30 
741532 
741533 
741537 
741538 
741S42 
741547 
741548 
741551 
74LS73 
741_574 
741575 
741576 
741583 
741985 
741586 
741S90 
741592 
741593 
741595 
7415107 
7419109 
7415112 
7415122 
7415123 
7415124 
7415125 
7415126 
7415132 
7415133 
7419136 
7415138 
7415 139 
7415145 
7419147 
7415148 
7415151 
7415153 
7415154 
7415155 
7415156 
7415157 
7415158 
7415160 
7419161 
7415162 
7415163 
741S164 

EPROM ERASERS 

Mkt PE -14T 

Model 

`PE 
Timer C.iI1l y 

Chip 
Intensity 

I (uW Coll)I 
Unit 
Price 

-14 NO 1 9 18.000 S83-00-1 
PE 141 YES 9 8,000 511900 
PE -247 1 VES 1' 12 9.600 8175 00 

74LSOO 
.16 
.18 
.17 
.18 
.16 
.18 
.18 
.18 
.16 
.22 
.22 
.26 
.39 
.26 
.17 
.22 
.22 
.23 
26 
.17 
.18 
.28 
.26 
26 
39 
.75 
.85 
.17 
.29 
.24 
.29 
.29 
.49 
.49 
.22 
.39 
.49 
39 

.49 

.34 

.36 

.29 

.45 

.49 
2.75 

.39 

.39 

.39 

.49 

.39 

.39 
.39 
.99 
.99 
.99 
.39 
.39 

1.49 
.59 
.49 
.35 
.29 
.29 
.39 
.49 
.39 
.49 

7415165 
7415166 
7415169 
7419173 
7415174 
7419175 
7415191 
7415192 
741S193 
7419194 
7415195 
741.5196 
7415197 
74LS221 
7415240 
7415241 
7415242 
7415243 
741S244 
741S245 
7415251 
7415253 
7415256 
7415257 
7419258 
7415259 
7415260 
7415266 
741S273 
741S279 
7415280 
7415283 
741S290 
7415293 
7419299 
7415322 
7415323 
7419364 
7415365 
7415367 
7415368 
741S373 
7415374 
7415375 
7419377 
7415378 
7415390 
7419393 
741S541 
7419624 
7419640 
7415645 
7415669 
7419670 
741S682 
7419683 
7415684 
7415688 
7415783 
811995 
811996 
811997 

.65 

.95 

.95 

.49 

.39 

.39 

.49 

.69 

.69 

.69 

.69 

.59 

.59 
.59 
.69 
.69 
.69 
.69 
.69 
.79 
.49 
.49 

1.79 
.39 
.49 

1.29 
.49 
.39 
.79 
.39 

1.98 
.59 
.89 
.89 

1.49 
3.95 
2.49 
1.95 
.39 
.39 
.39 
.79 
.79 
.95 
.79 

1.18 
1.19 

.79 
1.49 
1.95 

.99 

.99 
1.29 

.89 
3.20 
3.20 
3.20 
2.40 

22.95 
1.49 
1.49 
1.49 

811598 1.49 
25152521 2.80 
25152569 2.80 
261531 1.95 
261S32 1.95 

HIGH SPEED CMOS 
A new family of high speed CMOS logic featuring 

the speed of low power Schotrk ;9ns typical gate 
propagation delay). combated with the advantages of 
CMOS very low power consumption rupemor noise 
immunity. and improved output dnve 

74HC00 
74HC: Operate at CMOS logic levels and are ideal 

for new. all CMOS designs 
74HCOO 
74HCO2 
74HC04 
74HC08 
74HC10 
74HC14 
74HC20 
74HC27 
74HC30 
74HC32 
74HC51 
74HC74 
74HC85 
74HC86 
74HC93 
74HC107 
74HC109 
74HC112 
74HC125 
74HC132 
74HC133 
74HC138 
74HC139 

.59 

.59 

.59 

.59 

.59 

.79 
59 
59 

.59 
69 
.59 
.75 

1.35 
.69 

1.19 
.79 
.79 
.79 

1.19 
1.19 

.69 
99 
99 

74HC148 1.19 
74HC151 .89 
74HC154 2.49 
74HC157 .89 
74HC158 .95 
74HC163 1.15 
74HC175 .99 
74HC240 1.89 
74HC244 1.89 
74HC245 1.89 
74HC257 .85 
74HC259 1.39 
74HC273 1.89 
74HC299 4.99 
74HC368 .99 
74HC373 2.29 
74HC374 2.29 
74HC390 1.39 
74HC393 1.39 
74HC4017 1.99 
74HC4020 1.39 
74HC4049 .89 
74HC4050 .89 

74HCTOO 
74HCT: Direct. drop in replacements for 15 TTL 

and can be intermixed with 74LS in the same circuit 
74HCTOO 
74HCTO2 
74HCT04 
74HCT08 
74HCT10 
74HCT11 
74HCT27 
74HCT30 
74HCT32 
74HCT74 
74HCT75 
74HCT138 
74HCT139 
74HC7154 
74HCT157 
74HCT158 
74HCT161 
74HCT164 

74F00 
74F02 
74F04 
74F08 
74F10 
74F32 
74F64 

.69 

.69 

.79 

.69 

.69 

.69 

.89 

69 
.69 
.69 
.69 
.69 
.69 
69 
.69 
.79 
.85 
.95 

1.15 
1.15 
2.99 

.99 

.99 
1 29 
1.39 

74HCT166 
74HC1174 
74HCT193 
74HCT194 
74HCT240 
74HCT241 
74HCT244 
74HCT245 
74HCT257 
74HCT259 
74HCT273 
74HCT367 
74HCT373 
74HCT374 
74HCT393 
74HC14017 
74HCT4040 
74HCT4060 

74F00 
74F74 .79 
74F86 .99 
74F138 1.69 
74F139 1.69 
74F157 1.69 
74F240 3.29 
74F244 3.29 

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 

JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 

Toll Free 800-538-5000 (408) 995-5430 
FAX (408) 275-8415 Telex 171-110 

© COPYRIGHT 1986 JDR MICRODEVICES 
THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS ANO .DR MICRODEVICES ARE TRADEMARKS OF JDR MICRODEVICES. IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE IS A TRADEMARK OF APPLE COMPUTER. 

3.05 
1.09 
1.39 
1.19 
2.19 
2.19 
2.19 
2.19 

.99 
1.59 
2.09 
1.09 
2.49 
2.49 
1.59 
2.19 
1.59 
1.49 

74F251 1.69 
74F253 1.69 
74F257 1.69 
74F280 1.79 
74F283 3.95 
74F373 4.29 
74F374 4.29 

HOURS: M -W -F, 9-6 TU-TH, 9-9" SAT, 5-5 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Mrremum order $10.00. Foe .hyping and hargtng Include 52.50 for UPS Ground and 53.50 for UPS Air. Orden over 1 lb and foreign orders may require addaiona shipping charge. - pease contact our sales department for the amount. CA. resident, must Include applicable saes Las. All mwcMndse is warranted for 90 days unless otherwise staled. Prices as & Mleel to charge wilhold .otke. We aW 001 responsdle lo. typographical errors. We reserve the righl to limit quantities and to substitute manufacturer. AE merchandise subfect to prior sale. 
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4001 
4011 
4012 
4013 
4015 
4016 
4017 
4018 
4020 
4021 
4024 
4025 
4027 
4028 
4035 
4040 
4041 
4042 
4043 
4044 

11 
CMOS 

.19 

.19 

.25 

.35 

.29 

.29 

.49 

.69 

.59 

.69 

.49 

.25 

.39 

.65 

.69 

.69 

.75 

.59 

.85 

.69 

1 

14419 4.95 
14433 14.95 
4503 .49 
4511 .69 
4516 .79 
4518 .85 
4522 .79 
4526 .79 
4527 1.95 
4528 .79 
4529 2.95 
4532 1.95 
4538 .95 
4541 1.29 
4553 5.79 
4585 .75 
4702 12.95 
74C00 .29 
74C14 .59 
74C74 .59 

A 
7400 
7402 
7404 
7406 
7407 
7408 
7410 
7411 
7414 
7416 
7417 
7420 
7423 
7430 
7432 
7438 
7442 
7445 
7447 
7470 

4045 
4046 

1.98 
.69 

74C83 
74C85 

1.95 
1.49 

7473 
7474 

4047 .69 74C95 .99 7475 
4049 .29 74C150 5.75 7476 
4050 .29 74C151 2.25 7483 
4051 .69 74C161 .99 7485 
4052 .69 74C163 .99 7486 
4053 .69 74C164 1.39 7489 
4056 2.19 74C192 1.49 7490 
4060 .69 74C193 1.49 7492 
4066 .29 74C221 2.49 7493 
4069 .19 74C240 1.89 7495 
4076 .59 74C244 1.89 7497 
4077 .29 74C374 1.99 74100 
4081 .22 74C905 10.95 74121 
4085 .79 74C911 8.95 74123 
4086 .89 74C917 12.95 74125 
4093 .49 74C922 4.49 74141 
4094 2.49 74C923 4.95 74143 
14411 9.95 74C926 7.95 74144 
14412 6.95 80C97 .95 74145 

100 PIN ST 5.100 .125 3.95 
100 PIN WW 5.100 .125 4.95 
62 PIN ST IBM PC .100 1.95 
50 P N ST APPLE .100 2.95 
44 P N ST STD .156 1.95 
44 PIN WW STD .156 4.95 

i 
7400/9000 

.19 

.19 

.19 

.29 

.29 

.24 

.19 

.25 

.49 

.25 

.25 

.19 

.29 

.19 
.29 
.29 
.49 
.69 
.89 
.35 
.34 
.33 
.45 
.35 
.50 
.59 
.35 

2.15 
.39 
.50 
.35 
.55 

2.75 
2.29 

.29 

.49 

.45 

.65 
5.95 
2.95 

.60 

74147 
74148 
74150 
74151 
74153 
74154 
74155 
74157 
74159 
74161 
74163 
74164 
74165 
74166 
74175 
74177 
74178 
74181 
74182 
74184 
74191 
74192 
74194 
74196 
74197 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74265 
74273 
74278 
74367 
74368 
9368 
9602 
9637 
96502 

2.49 
1.20 
1.35 

.55 

.55 
1.49 

.75 

.55 
1.65 

.69 

.69 

.85 

.85 
1.00 

.89 

.75 
1.15 
2.25 

.75 
2.00 
1.15 

.79 
.85 
.79 
.75 

1.35 
1.35 
1.35 
1.25 
1.85 
1.95 

.75 
1.35 
1.95 
3.11 

.65 

.65 
3.95 
1.50 
2 95 
1.95 

SK SYSTEM_ ONLY $389951 
74800 1 

. VOLTAGE 
REGULATORS 

TO -220 CASE 
7805T .49 7905T .59 
78081 .49 7908T .59 
7812T .49 7912T .59 
7815T .49 79151 .59 

TO -3 CASE 
7805K 1.59 7905K 1.69 
7812K 1.39 7912K 1.49 

TO -93 CASE 
78L05 .49 79105 .69 
78112 .49 79112 1.49 

OTHER VOLTAGE REGS 
LM323K 5V 3A TO -3 4.79 
LM328K Adl. SA 70.3 3.95 
78H05K 5V SA TO -3 7.95 
78H12K 12V 5A 10.3 8.95 
78P05K 5V 10A 10.3 14.95 

74500 
74502 
74S03 
74504 
74505 
74508 
74510 
74515 
74530 
74532 
74537 
74538 
74574 
74585 
74586 
745112 
745124 
745138 
745140 
745151 
745153 
745157 
745158 
745161 

.29 745163 

.29 745168 

.29 745174 
29 745175 

.29 745188 

.35 745189 

.29 745195 
.49 745196 
.29 745197 
.35 745226 
.69 745240 
.69 74S241 
.49 74S244 
.95 745257 
.35 745253 
.50 745258 

2.75 745280 
.79 745287 
.55 745288 
.79 745299 
.79 745373 
.79 745374 
.95 745471 

1.29 745571 

DATA ACO 
ADC0800 15.55 
ADC0804 3.49 
ADC0809 4.49 
ADC0816 14.95 
ADC0817 9.95 
ADC0831 8.95 
DACO800 4.49 
DAC0806 1.95 
DAC0808 2.35 
OAC1O2O 8.25 
DAC1022 5.95 
MC1408LB 2.95 

EDGECARD CONNECTORS 36 PIN CENTRONICS 
MALE 

IDCEN36 RIBBON CABLE 
CEN36 SOLDER CUP 

FEMALE 
IDCEN36 F RIBBON CABLE 
CEN36PC RT ANGLE PC MOUNT 

DIP CONNECTORS 

1.29 
3.95 

.79 

.79 
1.95 
1.95 
1.49 
2.49 
2.93 
3.99 
1.49 
1.49 
1.49 

.79 

.79 

.95 
1.95 
1.69 
1.69 
2.95 
1.69 
1.69 
4.95 
2.95 

INTERFACE 
8126 
8128 
8195 
8196 
8T97 
8198 
DM8131 
DP8304 
058833 
DS8835 
DS8836 
OS8837 

1.29 
1.29 

.89 

.89 

.59 

.89 
2.95 
2.29 
2.25 
1.99 

.99 
1.65 

1 

INTERSIL 
ICL7106 

6.95 ICL7107 
ICL7660 
ICL8038 

7.95 ICM7207A 
4.95 ICM7208 

4.95 

DESCRIPTION I ORDER BY 
CONTAC1.TS 

8 14 6 18 20 22 24 

HIGH RELIABILITY TOOLED? AUGAT..ST 2 79 .89 11.091.2911.39 
ST IC SOCKETS 

HIGH RELIABILITY TOOLED AUGAT.aIMW Il 30 1 80 2.10 2.40 12.00 2.90 
WIN IC SOCKETS 

CCMPONENT CARRIES 
IDIP HEADERS) 
RIBBON CABLE 

- - -+ 
ICCu , .49 1 .59 .69 .99 

DIP PLUGS (IOC) 
IDP.a T-95 95 

FOR ORDERING. ',SCRII( 1, Ih'. REF,. III'. IN ATI If HILIIW 

DESCRIPTION 

SOLDER CUP 

D -SUBMINIATURE 
CONTACTS 

9 15719 25 37 50 

MALE OB..P 
1 

.82 .90 11 25 1 25 1 80 3 48 

FEMALE OB..S 95 1-1 15 1 50 1 50 2 35 4 

RIGHT ANGLE MALE OBuPR -1-,120 149 195 265 - 

PC SOLDER 1 -FEMALE DB.I.SR 1 25 1 55 2 00.2 79. 
WIRE WRAP 

MALE I OBaaPWW f 1 69 2 56 - 3 89 5 60 

rFEMALE 1 DB..SWW 
1 

2.76 427' --+6841995 
IOC MALE ~ DB..P 2.7012 95 3 98 5 70 I 

RIBBON CABLE FEMALE DB..S 92 7 201' 4 33 6 761 - 

HOODS 
METAL MHOOD.. 125+125 1 30 130 y_ 
GREY HOOD.. 65 I 65 I 1 65_ 75 I 95 I 

ORDERING INSTRUCTIONS .NSE/+1 THE NI MHEP of ' nNIAt. IS IN T' ot F' ,I I to, 
MARKED .. OF THE ORUI.. (1 r PART N1IMHER , " TI 

EXAMPLE A 15 PIN RIGHT 4N(,TE MALE PC ('I.111+ N'' ,,) HE (IE(ISPII 

MOUNTING HARDWARE $1.00 

1 49 

28 

1.69 

40 

9.95 
12.95 
2.95 
4.95 
5.95 

15.95 

,CC,6 

IC SOCKETS / 99 100. 
8 PIN ST 11 .10 

14 PIN ST 11 .09 
16 PIN ST 12 .10 
18 PIN ST 15 .13 
20 PIN ST .18 .15 
22 PIN ST 15 .12 
24 PIN ST .20 .15 
28 PIN ST .22 16 
40 PIN ST .30 .22 
64 PIN ST 1.95 1.49 

ST- SOLDERTAIL 
8 PIN WW .59 .69 

14 PIN WW .69 .52 
16 PIN WW .69 .58 
18 PIN WIN .99 .9C 
20 PIN WW 1.09 .95 
22 PIN WW 1.39 1.2E 
24 PIN WIN 1.49 1.3E 
28 PIN WW 1.69 1.4E 
40 PIN WW 1.99 1.8( 

WW=WIRE WRAP 
16 PIN ZIF 4.95 CALL 
24 PIN ZIF 5.95 CALL 
28 PIN LIE 6.95 CALL 
40 PIN ZIF 9.95 CALL 

ZIF TEXTOOL 
(ZERO INSERTION FORCE) 

tEal»111-- 
2.09 

IDP14 

310 3.70 5.40 

99 1.09 1.49 

1.7E 2.95 

ORDER BY 1- 

IDC CONNECTORS 

illlli/ 
II' _ 

1 I. 
MTG HOWR 

e 
08375 '',,r+rwryrwrwrr^-^verw wnInirwurte-' 

CONTACTS 
DESCRIPTION I ORDER BY I- T 

10 20 26 34 40 50 

SOLDER HEADER IDH..S 82 1 29 1 68 2 20 2 58 13 24 

FIGHT ANGLE SOLDER HEADER IDH..SR 85 1 35 1.1 76 2 31 2 72 3 39 

WIN HEADER 
- 

IDH..W 186 298 384 450 528 363 

RIGHT ANGLE WW HEADER _IDHo.WR 2 05 3 28 4 22 4 45 4 80 7 30 

RIBBON HEADER SOCKET IDS.. T.79 , 99 1 39 1 59 1 99 2 25 

RIBBON HEADER IDMv L- 1550 6.25 17 00 7 50 8 50 

RIBBON EDGE CARD IDE.a 11.75 12.25 12 65 2 75 13 BO .95 

FOR ORDERING INSTRUC LIONS SEE D-SUBMIN/A TURI ABOVE 

HARD TO FIND 
"SHAPABLE" HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER, 

ALL WITH .1" CENTERS 

1.40 STRAIGHT LEAD 
1x40 RIGHT ANGLE 
2.40 STRAIGHT LEAD 
2.40 RIGHT ANGLE 

9 

.99 
1.49 
2.49 
2.99 

COLD 
CONTACTS/ 
SPACED 
4T.1" 
CENTERS Vt`V 
5/$1.00 

SHORTING 
BLOCKSra 

Dear Mr. Rose: 
I feel comp3lled to commend you and your people 

for the pleasant, polite, willingness to help and 
professions_ attitude you have displayed. In 
these times it is indeed refreshing to deal with a 

company whose staff consists of people of this 
Caliber. My friends and associates will most 
certainly be doing business with you again. 

Sincerely, Nicholas Chabra 

.0E50 

CALL FOR VOLUME QUOTES 

154148 
154004 
1N5402 
KBP( 4 
KBU4A 
MDA390 2 

N2222 
PN2-22 
2N2'.05 
252807 
253055 
2N3904 

LINEAR 
TL066 .99 LM733 
TL071 .69 LM741 
TL072 1.09 1M747 
TL074 1.95 1M748 
1L081 .59 MC1330 
TL082 .99 MC1350 
11084 1.49 MC1372 
LM301 .34 LM1414 
LM309K 125 LM1458 
1M311 .59 LM1488 
LM311H .89 LM1489 
LM317K 3,49 1611496 
LM317T .95 LM1812 
LM318 1.49 LM1889 
LM319 1.25 ULN2003 
LM320 .ee7900 XR2206 
LM322 1.95 XR2211 
LM323K 4.79 XR2240 
LM324 .49 MPQ2907 
LM331 3.95 LM2917 
LM334 1.19 CA3046 
LM335 1.79 CA3081 
LM336 1.75 CA3082 
LM337K 3.95 CA3086 
LM338K 6.95 CA3089 

CA3I 30E 
CA3146 
CA3160 
MC3470 
MC3480 
MC3487 
1M3900 
LM3909 
LM3911 
LM3914 
MC4024 
MC4044 
RC4136 

3.25 RC4558 
.29 1M13600 
.49 75107 

1.29 75110 
1.95 75150 

.95 75154 
1.49 75188 

.79 75189 
2.95 75451 

LM339 .59 
LM340 ,,,7800 
LM3501 4.60 
1E353 .59 
1E356 .99 
1E357 .99 
161358 .59 
LM380 .89 
LM383 1.95 
LM386 .89 
LM393 .45 
LM394H 5.95 
11494 4.20 
11497 
NE5S5 
NE556 
NE558 
NE564 
LM565 
LM566 
LM567 
NE570 
NE590 2.50 75452 .39 
NE592 .98 75453 .39 
LM710 .75 75477 1.29 
LM723 .49 75492 .79 

H=T0-5 CAN, KTO-3. T=TO.220 

.98 

.29 

.69 

.59 
1.69 
1.19 
6.95 
1.59 

.49 

.49 

.49 

.85 
8.25 
1.95 

.79 
3.95 
2.95 
1.95 
1.95 
1.95 

.89 
.99 
.99 
.80 

1.95 
.99 

1.29 
1.19 
1.95 
8.95 
2.95 

.49 

.98 
2.25 
2.39 
3.49 
3.99 
1.25 

.69 
1.49 
1.49 
1.95 
1.95 
1.95 
1.25 
1.25 
.39 

DI ODES/ OPTO/TRANSISTORS 
1N751 .25 4N26 
1N759 .25 4627 

25 1.00 4N28 
10 1.00 4N33 

.25 4N37 

.55 MCT-2 

.95 MCT.6 

.35 T1L-111 

.25 

.10 

.50 

.25 

.79 

.10 

2N3906 
2N4401 
2N4402 
264403 
256045 
TIP31 

LED DISPLAYS 
FN0357(359) COM CATHODE 
F ND -500(503) COM CATHODE 
FND.5071510) COM ANODE 
MAR -72 COM ANODE 
MAR -74 COM CATHODE 
MAR -8940 COM CATHODE 
TIL-313 COM CATHODE 
HP5082-7760 COM CATHODE 
TIL-311 4.7 HEX W'LOGIC 
HP5082-7340 4,7 HEX W LOGIC 

DIFFUSED LEDS 
JUMBO RED 
JUMBO GREEN 
JUMBO YELLOW 
MO JNTING HOW 
MINI RED 

T1+. 
T14 
T1". 
T1'i. 
Ti 

1.99 
-10 
.14 
.14 
.10 
.10 

69 
.69 
89 

1.19 
59 

1.29 
.99 
.10 
.25 
.25 
.25 

1.75 
.49 

.362" 1.25 
5" 1.49 
5" 1.49 
3" .99 
3" .99 
8" 1.99 
3" .45 
43" 1.29 
.270" 9.95 
.290" 7.95 

SWITCHES 
SPOT MINI -TOGGLE ON -ON 
DPDT MINI -TOGGLE ON -ON 
DPDT MINI TOGGLE ON-OFFON 
SPIT MINI PUSHBUTTON N O 

SPST MINI PUSHBUTTON N C 
SPST TOGGLE ON -OFF 
BC, OUTPUT 10 POSITION 6 PIN DIP 

DIP SWITCHES 
4 POSITION .85 7 POSITION 
5 POSITION .90 8 POSITION 
6 POSITION .90 10 POSITION 

100 -UP 
.09 
.12 
.12 
.09 
.09 

1.25 
1.50 
1.75 

.39 

.39 

.49 
1.95 

.95 

.95 
1.29 

RIBBON CABLE 

CONTACTS 
INGLE COLOR COLOR CODED 
1 to' 1' 10' 

10 .18 1.60 ' .30 2 75 
16 .28 2.50 .48 4.40 
20 .36 3 20 .60 5.50 
25 .45 4 00 -75 ' 6.85 
26 .48 4.10 .78 7.15 
34 .61 5 40 1 07 9.35 
40 .72 6.40 1.20 11.00 
50 .89 7.50 1- 1.50 13.25 

0 COPYRIGHT 1986 JDR MICRODEVICES 
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I A SK SYSTEM ONLY 5389951 
BARGAIN Us TERS CORNER 

.FULL HEI1 

HARD DISN,,S 

SOCKET -WRAP I.D.TM 

31/86 

SLIPS OVER WIRE WRAP PINS 
IDENTIFIES PIN NUMBERS ON WRAP ' 
SIDE OF BOARD .a 
CAN WRITE ON PLASTIC: SUCH AS IC a ^ 

PINS PART,: PCK. OF PRICE 
8 IDWRAP08 10 1.95 .... 

14 IDWRAP 14 10 1.95 a. 
16 IDWRAP 16 10 1.95 
18 IDWRAP 18 5 1.95 
20 IDWRAP20 5 1.95 ^ 
22 IDWRAP 22 5 1.95 S' 
24 IDWRAP24 5 1.95 
28 IDWRAP 28 5 1.95 
40 IDWRAP 40 5 1.95 L 

PLEASE ORDER BY NUMBER OF 
PACKAGES (PCK. OF) 

1.051 
6.8 
10 
22 
.22 

100 
22 
27 
33 
47 
68 
100 
220 
560 

CAPACITORS 

TANTALUM 
15V 
15V 
15V 
15V 
35V 

.35 

.70 

.80 
1.35 

.40 

.4751 
1.0 
2.2 
4.7 
10 

DISC 
50V .05 680 
50V .05 .00151 
50V .05 .0022 
50V .05 .005 
50V .05 .01 
50V .05 .02 
50V .05 .05 
50V .05 .1 
50V .05 .1 

35V .45 
35V .45 
35V .65 
35V .85 
35V 1.00 

50V 
50V 
50V 
SOV 
50V 
50V 
50V 
12V 
50V 

MONOLITHIC 
.0151 SOV .14 .95I 50V 
.04751 SOV .15 .47p1 SOV 

.05 

.05 

.05 

.05 

.07 

.07 
.07 
.10 
.12 

.18 

.25 

ELECTROLYTIC 
RADIAL AXIAL 

151 25V .14 151 50V .14 
2.2 35V .15 10 50V .16 
4.7 50V .15 22 16V .14 
10 50V .15 47 50V .20 
47 35V .18 100 35V .25 
100 16V .18 220 25V .30 
220 35V .20 470 50V .50 
470 25V .30 1000 16V .60 
2200 16V .70 2200 16V .70 
4700 25V 1.45 4700 16V 1.25 

7 

b 
ú 

're 
v. 
. 
Z.' 

ó 
tr, 
Ti. 
:J ^ 

ID WRAP 24 

PAGE WIRE WRAP WIRE 
PRECUT ASSORTMENT 

IN ASSORTED COLORS 527.50 

SPOOLS 
100 feet 54.30 250 feet 57.25 
500 feet 513.25 1000 feet $21.95 

Please specify color: 
Blue, Black, Yellow or Red 

EMI FILTER $4.95 
MANUFACTURED 

BY CORCOM 
LOW COST 
FITS LCHP BELOW 
6 AMP 120/240 VOLT 

6 FOOT LINE CORDS 
LC -2 2 CONDUCTOR .39 
LC -3 3 CONDUCTOR .99 
LC -HP 3 CONDUCTOR W/STU 

FEMALE SOCKET 1.49 

MUFFIN FANS 
3.15" SO ROTRON 
3.63" SO ETRI 
3.18' SO MASUSHITA 

IBM-PR1 
IBM-PR2 

WIRE WRAP PROTOTYPE CARDS 
FR -4 EPDXY GLASS LAMINATE 

WITH GOLD-PLATED EDGE -CARD FINGERS 

IBM -PR 2 

IBM 

C_.09 RtnrlMr.ed 

Lf 

- 211 r 
`ruurQ-.J 

i uegwÑah 

BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES MOUNTING BRACKET 
WITH .5V AND GROUND PLANE .. . 527.95 
AS ABOVE WITH DECODING LAYOUT 529.95 

S-100 
P100-1 BARE - NO FOIL PADS 515.15 
P100-2 HORIZONTAL BUS 521.80 
P100-3 VERTICAL BUS 521.80 
P100.4 SINGLE FOIL PADS PER HOLE 522.75 

APPLE 
P500.1 BARE NO FOIL PADS 315.15 

14.95 P500.3 HORIZONTAL BUS 522.75 14.95 P500-4 SINGLE FOIL PADS PER HOLE 321.80 16.95 7060-45 FOR APPLE Ile AUX SLOT 530.00 

FRAME STYLE SWITCHING POWER SUPPLIES 
TRANSFORMERS 

12.6V AC CT 2 AMP 5.95 
12.6V AC CT 4 AMP 7.95 
12.6V AC CT 8 AMP 10.95 
25.2V AC CT 2 AMP 7.95 

25 PIN D -SUB 
GENDER 

CHANGERS 

$7.95 

DATARASE EPROM ERASER $34.95 
ERASES 2 IN 10 MINUTES 
COMPACT -NO DRAWER 
THIN METAL SHUTTER 
PREVENTS UV LIGHT 
FROM ESCAPING .a/ 

P8 -IBM $89.95 
FOR IBM PCXT COMPATIBLE 
135 WATTS 
.5V @ 15A. 12V @ 4.2A 
-5V @.5A. 12V @.5A 
ONE YEAR WARRANTY 

PS.IBM 

PS -IBM -150 $79.95 
FOR IBM PCXT COMPATIBLE 
150 WATTS 
12V@5.2A. 5V @16A 
.12V @ .5A. -5V @ .5A 
ONE YEAR WARRANTY 

PS -130 

PS -130 $99.95 
130 WATTS 
SWITCH ON REAR 
FOR USE IN OTHER IBM 
TYPE MACHINES 
90 DAY WARRANTY 

1/4 WATT RESISTORS P8 -A $49.95 5% CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG. OHM 

10 PCS sane war. .05 100 PCS same vase .02 
50 PCS same value .025 1000 PCS %Mlle value .015 

SIP 
SIP 
DIP 
DIP 
DIP 
DIP 

RESISTOR NETWORKS 
10 PIN 9 RESISTOR 

16 PIN 
16 PIN 
14 PIN 
14 PIN 

8 RESISTOR 
15 RESISTOR 
7 RESISTOR 

13 RESISTOR 

.69 

.59 
1.09 
1.09 

.99 

.99 

SPECIALS ON BYPASS CAPACITORS 
.01 IJI CERAMIC DISC 100/55.00 
.01 pf MONOLITHIC 100/510.00 
.1 pf CERAMIC DISC 100/56.50 
.1 pf MONOLITHIC 100/512.50 

WISH SOLDERLESS BREADBOARDS 
PART 

NUMBER DIMENSIONS DISTRIBUTION 
STRIPISI 

TIE 
POINTS 

TERMINAL 
STRIPIS) 

TIE 
POINTS 

BINDING 
POSTS PRICE 

WBU-D .38 s 6.50' 1 100 --- --- -- 2.95 
WBU-T 1.38 a 6.50-' --- --- 1 630 --- 6.95 
WBU 204.3 3.94 s 8.45" 1 100 2 1260 2 17.95 
WBU 204 5.13 s 8 45" 4 400 2 1260 3 24.95 
WBU-206 
WBU-208 18725 

6.88 s 9.06'- 5 500 3 1890 4 29.95 
a 9.45-' 7 700 4 2520 4 39.95 

USE TO POWER APPLE TYPE 
SYSTEMS, 79.5 WATTS 
5V @7A. 12V @ 3A 
-5V @.5A. -12V @.5A 
APPLE POWER CONNECTOR 

P8-SPL200 $49.95 
.5V@25A..12V@ 3.5A \\`\\\"`\ 

-5V @ 1A, -12V @ lA N 
UL APPROVED PS-SPL200 
ALUMINUM ENCLOSURE -.1/ 

PSA 

<- 
d 

P _ - 
---i-+-- -_ 

- I 

\AIM 
. 

i., 

+I 

BOOKS eY STEVE CIARCIA 
BIULD YOUR OWN 

Z80 COMPUTER 519.95 

CIRCUIT CELLAR VOL 1 

CIRCUIT CELLAR VOL 2 
CIRCUIT CELLAR VOL 3 
CIRCUIT CELLAR VOL 4 
CIRCUIT CELLAR VOL 5 

WBU-208 

MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP $14.95 

517.95 OVER 800 PAGES OF DATA SHEETS 
518.95 ON THE MOST COMMONLY USED 
518.95 ICs. INCLUDES TTL, CMOS. 74L500, $18.95 MEMORY, CPUs. MPU SUPPORT. 519.95 AND MUCH MORE! 

LITHIUM BATTERY 
AS USED IN CLOCK CIRCUITS 

3 VOLT BATTERY 53.95 
BATTERY HOLDER 51.49 

NEW EDITION! 

1986 
IC MASTER 

THE INDUSTRY STANDARD 

$129.95 

Visit our retail store located at 1256 S. Bascom -Ave. in San Jose, (408) 947-8881 

JDR Microdevices 
110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 (408) 866-6200 

X01 FAX (408) 378-8927 Telex 171-110 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minimum order $10.00. For stopping and handling include 5250 lor UPS Ground and 53.50 la UPS Air. Orders over 1 Ib. and foreign orden may require additional stepping charges please contact our sales deprbn.nl for the amount CA. residente must include applicable sales las. All merchandise is wenanled tor 90 days 
unless otherwise staled. Prices an subject to change without notice. We are nol 
responsible l0/ typographical errors. We reserve the right to limit quanm,es and to 
substitute manufacturer. All merchandise subject prior sale. 

© COPYRIGHT 1986 JDR MICRODEVICES 
THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOB MICRODEVICES. JOR INSTRUMENTS AND JDR MICRODEVICES ARE TRADEMARKS OF JOB MICRODEVICES. IBM 15 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE IS A TRADEMARK OF APPLE COMPUTER. 
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I 

DISK DRIVES 
FOR APPLE COMPUTERS 

;'g ' 

'A HT. DIRECT DRIVE 
100% APPLE COMPATIBLE 
SIX MONTH WARRANTY 

BAL-500 
$129.95 

TEAC MECHANISM -DIRECT DRIVE 
100% APPLE COMPATIBLE 
FULL ONE YEAR WARRANTY 

AP -135 
$129.95 

FULL HT SHUGART MECHANISM 
DIRECT REPLACEMENT FOR APPLE 
DISK II 
SIX MONTH WARRANTY 

pp ' 

S`pEp MAC535 ex 
$249.95 -»5 

3.5" ADD-ON DISK DRIVE 
100% MACINTOSH COMPATABLE 
DOUBLE SIDED 800K BYTE STORAGE 
HIGH RELIABILITY DRIVE 
HAS AUTO -EJECT MECHANISM 
FULL ONE YEAR WARRANTY 

AD -3C 

IBM -AT 
APPLE II 
APPLE Ile 
MULTI BUS 

I s- 
bgn oL ' 

$139.95 
100% APPLE Ilc COMPATIBLE, 
READY TO PLUG IN W/SHIELDED 
CABLE & MOLDED 19 PIN 
CONNECTOR 
FAST RELIABLE SLIMLINE DIRECT 
DRIVE 
SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 
FDD CONTROLLER CARD 549.95 
IIc ADAPTOR CABLE 519.95 

ADAPTS STANDARD APPLE DRIVES 
FOR USE WITH APPLE IIC 

KB -1000 $79.95 
CASE WITH KEYBOARD 

FOR APPLE TYPE MOTHERBOARD 
USER DEFINED FUNCTION KEYS 
NUMERIC KEYPAD WITH 
CURSOR CONTROL 
CAPS LOCK AUTO -REPEAT 

KEYBOARD -AP $49.95 
REPLACEMENT FOR APPLE II 
KEYBOARD 
CAPS LOCK KEY. AUTO -REPEAT 
ONE KEY ENTRY OF BASIC 
OR CP/M COMMANDS 

EXTENDER CARDS 

IBM-PC $45.00 
$68.00 
545.00 
$45.00 
$86.00 

APPLE COMPATIBLE 
INTERFACE CARDS 

EPROM PROGRAM 

[yppMER 

$59.95 

RP525 , " ó4 
MODEL 

t11J71' -fy \ 
.961 

DUPLICATE OR BURN ANY 
STANDARD 27a. SERIES EPROM 
EASY TO USE MENU -DRIVEN 
SOFTWARE IS INCLUDED 
MENU SELECTION FOR 2716 
2732. 2732A, 2764 AND 27128 
HIGH SPEED WRITE ALGORITHM 
LED INDICATORS FOR ACTIVITY 
NO EXTERNAL POWER SUPPLY 
NEEDED 
ONE YEAR WARRANTY 

16K RAMCARO 539.95 

' 

- K 

Nos 

FULL TWO YEAR WARRANTY 
EXPAND YOUR 48K APPLE TO 
64K 
USE IN PLACE OF APPLE 
LANGUAGE CARD 

BABE PC CARO W/IMSTRUCTIOMS 59.95 

IC TEST CARD $99.95 

1,11G111 

QUICKLY CKLY TESTS MANY COMMON 

DISPLAYS PASS OR FAIL 
ONE YEAR WARRANTY 
TESTS: 4000 SERIES CMOS. 

74HC SERIES CMOS, 
7400. 74LS. 74L, 74H & 745 

300B MODEM $49.95 
FOR APPLE OR IBM 

INCLUDES ASCII PRO-EZ SOFTWARE 

ert . AL, 

FCC APPROVED 
BELL SYSTEMS 103 COMPATIBLE 
INCLUDES AC ADAPTOR 
AUTO -DIAL 
DIRECT CONNECT 

CABLE FOR APPLE IIc 514.95 

JOYSTICK CR -401 $7.95 
FOR ATARI 400. 800. 2600, 
VIC 20/64 AND APPLE Ile 

DISKFILE 
HOLDS 70 5%" DISKETTES 

$895 \_ 
./'rJ. 

3.5" DISKFILE HOLDS ao $985 

POWER STRIP 
UL APPROVED 
ISA 
B EAKKER IT 

1 2.95 
11141elellele 1 

_-.,'- --.- - 

..1 

CALL FOR VOLUME QUOTES © COPYRIGHT 1986 JDR MICRODEVICES 

?ll 3 -WAY SWITCH BOXES BUILD STEVE CIARCIA'S 
SERIAL OR PARALLEL 

COOMPUTER ORRV 
3 NTE 

CE VES RSOAONE 
ALL LINES SWITCHES 
HIGH QUALITY ROTARY SWITCH MOUNTED 
OM PCB 
GOLD CONTACTS 
STURDY METAL ENCLOSURE 

SWITCH -3P CENTRONICS PARALLEL 599.95 
SWITCH -3S RS232 SERIAL 599.95 

1 

1 PRINTER BUFFERS 
FREES COMPUTER FOR OTHER TASKS 
WHILE PRINTING LONG DOCUMENTS 
STAND-ALONE DESIGN; WORKS WITH ANY 
COMPUTER OR PRINTER 
ALL MODELS FEATURE PRINT PAUSE 
MEMORY CHECK. GRAPHICS CAPABILITY 

SP120P PARALLEL $139.95 
64K UPGRADABLE TO 256K 
LED INDICATOR SHOWS VOLUME OF DATA 
IN BUFFER 

SP112OS RS232 SERIAL $159.95 
64K UPGRADABLE TO 256K 
6 SELECTBALE BAUD RATES, FROM 
6008-19.2008 

SP110P PARALLEL $249.95 
64K UPGRADABLE TO 512K 
SPOOLS OUTPUT OF UP TO 3 COMPUTERS 
LED BARGRAPH DISPLAYS AMOUNT OF 
DATA IN BUFFER 
RESET FUNCTION CLEARS 
DATA IN BUFFER 
REPEAT FUNCTION CAN 
PRODUCE MULTIPLE 
COPIES OF A DOCUMENT 

I 

SP120 

1 go 
í 

SPI10 

1' 

NASHUA DISKETTES DEALS 
5V." SOFT SECTOR 

OS/DD WITH HUB RINGS 

$990 69Cea 59Cea 
SOS OF 10 BULK OTT 50 BULK OTT 250 

NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 

AND RECORDED AMPLITUDE OF ANY 
DISKETTES TESTED ACCORDING TO 

"COMPARING FLOPPY DISKS', BYTE 9 84 

N-MD2D 
N-MD2F 
N-ND2H 

N-FD1 
N-FD2D 

N-3.5SS 

DISKETTES 
NASHUA 5114' 

DS DD SOFT 
DS QUAD SOFT 
DS HD FOR AT 

NASHUA 8" 
SS DD SOFT 
DS OD SOFT 

NASHUA 3.5" 
3.5" SS DD FOR MAC 

VERBATIM 5114" 
V.MD10 SS 'OD SOFT 
V. ÁD20 DS, DD SOFT 
V-MDIIOD SS/ OD 10 SECTOR HARD 

59.90 
334.95 
549.95 

$27.95 
$34.95 

$32.95 

$23.95 
$29.95 
$23.95 

INTELLIGENT 
EPROM PROGRAMMER 

AS SEEN IN BYTE, OC T. 86 

STAND-ALONE OR RS -232 SERIAL 
OPERATION 
MENU SELECTABLE EPROM TYPES - 
NO CONFIGURATION JUMPERS 
PROGRAMS ALL 5V 27XXX EPROMS 
FROM 2716 TO 27512 
READ, COPY OR VERIFY EPROM 
UPLOAD/DOWNLOAD INTEL 
HEX F"LES 

. PROGRAMMER DRIVER USER 
MODIFIABLE 

ONLY $199 
KIT INCLUDES PCB AND ALL 

COMPONENTS EXCEPT CASE AND 
POWER SUPPLY 

5114" FLOPPY DISK DRIVES 
TEAC FD-S6B h HT DS DO (FOR AMI $109.95 
"TAG FD -65F 'A M DS/Ol1AD (FOR IBM) $124.95 
TEAC FD-1560FV V. M DS HD (FOR BM Al) $154.95 
TANDON TM100-2 DS/DO (FOR IBM $119.00 
TANDON 76160-2 'h M DS DO FOR IBM) 579.95 
MIN -852 05,00 (FOR IBMI $79.95 
QUME QT -142 `h HT DS DO (FOR IBM $79.95 

8" FLOPPY DISK DRIVES 
FD 100-8 SS/DO(SA/801 EQIJM $119.00 
FD 200-8 DS/00ISA/851R EOUM $159.00 

DISK DRIVE ACCESSORIES 
TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 
/, HT MOUNTING HARDWARE 
MOUNTING RAILS FOR IBM AT 
"Y" POWER CABLE FOR 5V." FDD 
5%" FDD POWER CONNECTORS 

TEAC FD -55 

$5.00 
$25.00 
$2.95 
$4.95 
$2.95 
$1.19 - fr:111 

i1 

t: : 
-;'{ 

S 

TANDON TM100-2 

DISK DRIVE ENCLOSURES 

CAB -APPLE $24.95 
APPLE TYPE CABINET W OUT POWER SUPPLY 

CAB1FH5 $69.95 
FULL HT 5' BEIGE CABINET w POWER SUPPLY 

CAB-2SN5 $49.95 
DUAL S.IMUNE 5'. CABINET W POWER SUPPLY 

CAB -2598 VERTICAL 5209.95 
DUAL SLIMLINE 8" CABINET W POWER SUPPLY 

CAB -2F18 HORIZINTAL $219.95 
DUAL FUII HT 8' CABINET W POWER SUPPLY 

CAB-2SV5 CAB-1FH5 

TEST EQUIPMENT FROM JOR INSTRUMENTS 

DIGITAL MULTIMETER PEN DPM-11000 
AUTO RANGING, POLARITY AND DECIMAL 

LARGE 3.5 DIGIT 
DISPLAY 
DATA HOLD SWITCH 
FREEZES READING 
FAST AUDIBLE CON- - 

TINUITY TEST 
LOW BATTERY 
INDICATOR 
OVERLOAD PROTEC- 
TION 

$54.95 
wnwA.«n 

1R Q 

20MHZ DUAL TRACE OSCILLOSCOPE 

35MHZ DUAL TRACE OSCILLOSCOPE 

MODEL 2000 
MODEL 3500 

$389.00 
$549.00 

FOR MORE INFORMATION ON THE OSCILLOSCOPES, CALL US FOR FREE PRODUCT BRIEFS. 
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20 MEGA BYTE HARD DISK SYSTEM ONLY $389.95! 
SEAGATE ST -225 20 MB HARD DISK SYSTEM CRT MONITORS FOR ALL APPLICATIONS 
INCLUDES HARD DISK CONT- 
ROLLER, CABLES AND IN- 
STRUCTIONS. ALL DRIVES ARE 
PRE -TESTED AND COME WITH 
A ONE YEAR WARRANTY. 

XT COMPATIBLE 
MOTHERBOARD 

$129.95 
4.77 MU. 8088 CPU. OPTIONAL 
8087 CO -PROCESSOR 
8 EXPANSION SLOTS 
OK RAM INSTALLED, EXPANDABLE 
TO 640K ON -BOARD MEMORY 
ALL IC. SOCKETED -HIGHEST 
QUALITY PC BOARD 
ACCEPTS 2764 OR 27128 ROMS 

PRO -BIOS $19.95 4 

389.95 
!Q r., 7,, 

i 

s¡ .7 

11 A. l` x,` 
100rir, I 

IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 

MULTI I/O FLOPPY CARD 
PERFECT FOR THE 640K MOTHERBOARD 

2 DRIVE FLOPPY DISK CONTROLLER 
1 RS232 SERIAL PORT; OPTIONAL 2nd 
SERIAL PORT 
PARALLEL PRINTER PORT 
GAME PORT 

CLOCK/CALENDAR 
SOFTWARE: CLOCK UTILITIES. 
RAMDISK, SPOOLER 

OPTIONAL SERIAL PORT 515.95 

$89.95 

MULTIFUNCTION CARD $84.95 
ALL THE FEATURES OF ASTS 6 PACK PLUS AT HALF THE PRICE 

CLOCK 'CALENDAR -i, ="-vi 0.384K RAM a--....... 

SZ:1is =lcas - = -- r. 

SERIAL E 
PARALLEL PORT 
GAME PORT 
SOFTWARE INCLUDED 

PRINTER CABLE 59.95 
64K RAM UPGRADE 9 $11.61 

COLOR GRAPHICS ADAPTOR $69.95 
FULLY COMPATIBLE WITH IBM COLOR CARD 

04! L.F~Wel 4 VIDEO INTERFACES: RGB, ay r.wl Wti COMPOSITE COLOR. HI -RES 
..:4 Ara COMPOSITE MONOCHROME. 

CONNECTOR FOR RF MODULATOR 
COLOR GRAPHICS MODE: 320 a 200 
MONO GRAPHICS MODE: 640 a 200 
LIGHT PEN INTERFACE 

MONOCHROME GRAPHICS CARD $89.95 
FULLY COMPATIBLE W/IBM MONOCHROME ADAPTOR B HERCULES GRAPHICS 

LOTUS COMPATIBLE 
TEXT MODE: 80 25 
GRAPHICS MODE: 720 a 348 
PARALLEL PRINTER INTERFACE 
OPTIONAL SERIAL PORT 519.95 

MONOCHROME ADAPTOR $49.95 
ANOTHER FANTASTIC VALUE FROM JOR! 

IBM COMPATIBLE TTL OUTPUT 720 350 PIXEL DIPLAY 
PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 

PARALLEL PORT 

FLOPPY DISK DRIVE ADAPTOR $34.95 
W - INTERFACES UP TO 4 STANDARD 

FDDs TO IBM PC OR COMPATIBLES 
INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 
STANDARD D037 FOR EXTERNAL 
DRIVES 
RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 

4.I12 

w 

1200 BAUD MODEMS 
HAYES COMPATIBLE, AUTO -DIAL. AUTO -ANSWER. AUTO RE -DIAL ON BUSY. 

POWER -UP SELF TEST. FULL ONE YEAR WARRANTY 

MODEL 12008* MODEL 1200H* SMARTEAM 
INTERNAL DESIGN INTERNAL DESIGN EXTERNAL DESIGN 
10 INCH CARD HALF LENGTH (51 CARD WITH POWER SUPPLY 
SERIAL PORT INCLUDED INCLUDES SPEAKER LED STATUS INDICATORS 

$169.95 $149.95 $169.95 
TOR IBM, INCLUDES PC TALK III COMMUNICATIONS SOFTWARE 

LUXOR 
HI -RES ROB MONITOR 

MODEL 790-9528 

DIGITAL RG8 IBM COMPATIBLE 
14" SCREEN 
16 TRUE COLORS 
25 MHz BANDWIDTH 
RESOLUTION 640 262 
31 mm DOT PITCH 

CABLE FOR IBM PC INCLUDED 

$299.95 

SAKATA 
COMPOSITE COLOR 

MODEL SC -700 
TOP RATED FOR APPLE 
13" COMPOSITE VIDEO 
RESOLUTION 280H . 300V 
INTERNAL AUDIO AMP 
ONE YEAR WARRANTY 

$169.95 

BUILD YOUR OWN 256K 
NT COMPATIBLE SYSTEM 

KT MOTHERBOARD $129.95 

25 B 2 RAM $28.55 
130 WATT POWER SUPPLY $69.95 
FLIP -TOP CASE $39.95 
DKM-2000 KEYBOARD $59.95 
1h HEIGHT OUME DRIVE $79.95 
FLOPPY DISK CONTROLLER $34.95 
MONOCHROME ADAPTOR $49.95 
MONOCHROME MONITOR $99.95 

TOTAL $811.10 

IBM STYLE 
COMPUTER CASE '107 - 

AN ATTRACTIVE STEEL CASE 
WITH A HINGED LID FITS THE 
POPULAR PC/XT COMPATIBLE 

MOTHERBOARDS 4%1, 
SWITCH CUT-OUT ON SIDE FOR PC ,XT I 
STYLE POWER SUPPLY 
CUTOUT FOR 8 EXPANSION SLOTS 
ALL HARDWARE INCLUDED 

$39.95 I, 

1.111 

CENTER SYSTEMS 
MODEL KLM-1211 

IBM COMPATIBLE TTL INPUT 
12" NON -GLARE SCREEN 
P39 GREEN PHOSPHORUS 
VERY HIGH RESOLUTION 
25 MHz BANDWIDTH 
1100 LINES (CENTER) 

AMBEE 98151011 $109.95 

$99.95 

MONITOR STAND 
r 

TILTS AND TILTS 

ONLY $12.95 

IBM PRINTER CABLE 

DB25 TO 
CENTRONICS 
SHIELDED CABLE $9.95 

// 

IBM COMPATIBLE KEYBOARDS 
DKM-2000 $59.95 IBM -5151 $79.95 

'5150 STYLE KEYBOARD 
FULLY IBM COMPATIBLE 
LED STATUS INDICATORS FOR CAPS 9. 
NUMBER LOCK 
83 KEY - SAME LAYOUT AS 
IBM PC/XT KEYBOARD 

POWER SUPPLY 

M':4;= 
-- 

NOW ONLY $69.95 
FOR IBM PC -XT COMPATIBLE 
135 WATTS 
5V @ 15A, .12V @ 4.2A 
-5V @ .5A. -12V @ .5A 

150 WATT MODEL $79.95 

Tat -9': 
d au L.I 

REPLACEMENT FOR KEYTRONICS 
KB -5151.- 
SEPARATE CURSOR & NUMERIC 
KEYPAD 
CAPS LOCK & NUMBER LOCK 
INDICATORS 
IMPROVED KEYBOARD LAYOUT 

DISK DRIVES 
TANDON TM50-2 

$79.95 
1/2 HT DS/DD 
IBM COMPATIBLE 
EXTREMELY QUIET! 

TEAC FD -55B DS/OD $109.95 
TEAC FD -55F OS/QUAD $124.95 
TEAC FD -558 OS/HD 5154.95 
OUME QT -142 OS/OD $79.95 
MOUNTING HARDWARE 52.95 
AT/RAILS 54.95 

1JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 
Toll Free 800-538-5000 (408) 995-5430 FAX (408) 275-8415 Telex 171-110 
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Radie lhaek Parts PlaeeTM 
START YOUR NEW YEAR'S PROJECT AT RADIO SHACK 

Lights, Sound, Action! At Everyday Low Prices 

(5) 

(1) Tri-Sound Siren. IC, driver and 8 -ohm 
speaker in a compact 11/-i x 13/16" case. Wiring 
options let you create three unique, extra -loud 
sounds. Requires 3 VDC. #273-072 5 95 

(2) Two -Tone Piezo Buzzer. Produces 100 dB 
at 2500 Hz. Great for vehicle backup alert. Atte- 
nuator vanes. 8-16 VDC. #273-070 8 95 

(3) Zenon Flash Tube. High -output design, 
rated at 100,000 -flash life. #272-1145 .... 2.99 

(4) 12 -Volt Flashing Lamps. Great for hobby 
projects and model trains. One each: yellow, red, 
green. 95 mA. #272-1097 Pkg of 3/990 
(5) Jumbo Red LED. Two LED elements in one 
10 mm diameter housing. Really big and bright! 
#276-065 1 19 

(6) Hobby Motors With Brass Pulley. With 
noise suppressor. 31/2 to 9 VDC. Approx. 2" by 
11/e" dia. #273-229 Pkg. of 2/1.49 

Our IC/Semi "Hotline" 

\'` Speedy 
Service From 

Our Warehouse f 
Radio Shack can replace almost any IC or semi- 
conductor! If the device is not part of our regular 
stock, we'll special -order it. Delivery time for most 
items 's one week, and there's no shipping charge 
or minimum order requirement. Radio Shack also 
offers this convenient service on selected crystals, 
tubes. phono cartridges, and more. 

Voice Synthesizer Team 
(8) 

111111 (7)171117717 
Give Your Computer a Voice 

(7) CTS256-AL2 Text -to -Speech IC. Translates 
ASCII characters into control data for synthesizer 
below. Connects to RS -232 port. With detailed data 
and schematics. 40 -pin. #276-1786 16.95 

(8) SP0256-AL2 Voice Synthesizer. Easy to in- 
terface with most computers. Includes data and 
circuit examples. 28 -pin. #276-1784 12.95 

Project Enclosures 
(10) (11), 

(9) Metal Cabinet. Vented steel top, easy-to-wok chas- 
sis. Includes protective rubber feet and assembly hard- 
ware. 51/. x 3 x 57/e': #270-253 4 99 

(10) Blue Economy Case. With internal slots for PC 
board. 71/2 x 41/2 x 21/5'1 #270-224 2 99 

(11) Experimenter Box. Plastic body with aluminum 
cover. 73/i a 43/s x 23/e". #270.232 2 99 

Many other styles and sizes available! 

Circuit Design Programs 

Use Your Computer 
To Select Proper 
Conponent Values! 

This 132 -page book contains 
listings for BASIC programs 
that help you design elec- 
tronic circuits. Topics in- 
clude R -C, R -C -L and filter 
circuits, transistor circuits 
and timer Circuits using the 
popular 555 IC. #62.1054 

495 
._,_ 

R 'grams 

ELECTRONIC 

t 
CIRCUIT DESIGN 

D.+d Lex}nsa 

Computer Parts Bargains 
(12) SPECIAL PURCHASE 

(13) 

(12) Keyboard. Originally for famous "99/4" computer. 
High -quality OWERTY board has 48 keys, 15 -pin connec- 
tor, With schematic. #277-1023 3 95 

(13) DC Supply. High -quality switching type supply, origi- 
nally for "99/4'. Great for powering digital and experi- 
menter circuits. Produces +12 VDC at 400 mA, + 5 VDC at 
1.1 amp and -5 VDC at 200 mA. Input: 18-25 VAC. 
#277-1016 4 95 

RS -232 Driver & Receiver 

Only 
129 
Each 

MC1488 RS232 Quad Line Driver. Lets you hook 
up terminals and remote peripherals with simple 
"twisted pair". Also matches up different logic 
families. 14 -pin DIP with complete data. 
#276-2520 1 29 

MC1489 RS232 Quad Line Receiver. Use with 
above. 14 -pin DIP with data. #276-2521, 1,29 

Switch -o -Rama! 
(15) (14 (16) ' ,. 

(14) Lighted SPST. N.O. or N.C. Rated 5 amps at 250 
VAC. Lamp requires 12 volts AC or DC. Mounts in s/e"- 
diame:er hole. #275-678 5 95 

(15) SPST Push-On/Olt. Rated 3 amps at 250 VAC. 
Mounts in 1/2" hole. #275-617 1 59 

Momentary Version. N.O. #275-618 1 49 

(16) SPDT Submini Toggle. With center -off position. 10 
amps at 125 VAC. #275-325 2 29 

Bench Digital Multimeter 
- a 

. 
rfti.zaoú "Duo :rr O:t 

Our Finest Ever 
9995 With Probes, Manual 

Compares with meters costing several times more! 
Offers convenient all -pushbutton operation with 
full autoranging, manual override and memory 
storage of high and low values. Has built-in 31 - 

position bargraph display in addition to high - 
contrast LCD digital readout. Measures AC/DC 
volts, AC/DC current, resistance, and transistor 
hn. Also has continuity -check and diode junction - 
test modes. Detented handle doubles as a stand. 
Fused and overload protected. #22-195 .. 99.95 

wire -Wrapping Supplies 

(18) 

(17) 

a 
(19) 

(20) 

(17) Wrapping Tool. #276-1570 5 95 

18) 30 -Gauge Wire. (19) Wrapping Sockets. 

Color Cat No 50-B. Spool 

Red 278-501 2.39 
White 278-502 2 39 

Blue 278-503 2.39 
Yellow 278-504 2 39 

Pins Cat No Pkg o12 

8 

14 

16 
28 
40 

276-1988 
276-1993 
276-1994 
276-1983 
276-1984 

1 19 

1 29 
1 39 
1 39 

1 99 

(21)ruit- 

Computer Connectors 
(23) 

(22) 
(24) 

125) 

gbh 

(26) 

Fig Type Positions Cat. No Only 

21 10 -Sub Male 25 276-1547 199 
22 D -Sub Female 25 276-1548 2 99 

23 Shielded Hood 25 276-1536 1.99 

24 D -Sub Mae IDC 25 276-1559 3.99 - 0 -Sub Female IOC 25 276-1565 3.99 

25 Male Printer IDC 36 276-1533 5.99 - Female Printer IDC 36 276-1523 599 

26) RS232 Ribbon Cable. 

(20) Wrapping Posts. #276-1987 Pkg, of 20/690 25 -Coed. 5 h., #278-772, 3.59 36-Cond. 6 h., #278-774. 4.69 

Over 1000 items In stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips 
Coax, Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs 
Rectifiers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners, more! 

1 
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Mau order Elactromcs-woddaglee M a i l- O rd e r Electronics 8097 'ameco 
ELECTRONICS 415 5 

7400 
Part No. 1-9 10+ Part No. 1.9 10+ 
7400. 29 .19 7485 65 .55 
7402 29 .19 7486 45 .35 
7404.. .... .35 25 7489 205 1.95 
7405 39 29 7490 49 39 
7406 39 .29 7493 45 .35 
7407 39 29 74121 45 .35 
7408 35 25 74123 59 .49 
7410 35 25 74125 55 .45 
7414 .49 .39 74126 .... .75 .65 
7416 45 .35 74143 ....4.05 3.95 
7417 45 .35 74150 135 125 
7420 .35 25 74154 ... , 1.35 125 
7430 35 25 74158 159 1.49 
7432 39 29 74173 85 .75 
7438 39 29 74174. 65 .55 
7442 .. .... .55 .45 74175. 65 55 
7445 79 .69 74176 99 89 
7446 .89 .79 74181 195 1.85 

1 7447.. 69 .79 74189 205 1.95 
7448. 2 05 1.95 74193 79 69 
7472 75 .65 74198 185 1.75 
7473 45 .35 74221. .... .99 .89 
7474 45 .35 74273 205 1.95 
7475 49 39 74365 .... .69 .59 
7476 45 35 74367 .... .69 .59 

74LS 
741500 29 .19 741_5165 .... .75 .65 
741502 29 19 741_5166..... .99 89 
741504 35 25 741.5173 .59 .49 
741505. .... .35 25 741_5174 49 .39 
741506 109 .99 741_5175. . .49 39 
741507 109 .99 7413189 4 59 4.49 
741508 29 .19 741_5191 59 .49 
741.510 29 .19 7415193 79 .69 
741514 49 .39 741.5221 69 .59 
741527.... 35 25 74LS240.... .79 69 
741530 ... 29 .19 7415243. . . . . .79 .69 
741532.... 35 25 7415244 79 .69 
741_542 49 39 7415245 89 .79 
741547 99 89 7415259 99 .89 
741673 39 29 741_5273 .89 .79 
741574 35 25 7415279.... .49 39 
741575 39 29 74LS322... 4.05 3.95 
741576. 55 .45 7415365... 49 .39 
741585 59 .49 7415366.... .49 39 
741586 35 25 7415367.... 49 39 
741_590 49 39 7415368 . . . . .49 39 
741_593 49 39 7415373 79 .69 
74LS123.... .59 49 r 41537 79 .69 
741_5125... 49 39 7415393 819 .79 
7415138.. 49 39 741$590 6.05 5.95 
7415139 49 39 7415624 205 1.95 
7415154... . 1.09 .99 7415629 229 2.19 
7415157.. .. .45 .35 7415640.. 1.09 99 
7415158 45 .35 7415645 1.09 99 
7415163 .59 .49 74LS670 1A9 .99 
741_5164. .. 59 .49 7415688. . . 2 05 1.95 

74S/PROMS 
74S00 29 745188' 129 
74504 35 745189 169 
74508 35 74S196 249 
74510 29 745240 149 
74532 35 745244 149 
74574 45 745253 79 
74585 179 745287 149 
74586. 35 745288- 149 
745124 295 745373 149 
74S174 79 745374 149 
745175 79 745472 295 

74ALS 
74ALS00 35 74ALS138 89 
74A1502 35 74ALS174 .89 
74ALSO4 .39 74ALS175 89 
74ALS08 .... ..... 39 74ALS240 1.49 
74ALSIO .39 74ALS244 149 
74ALS27 39 74ALS245 149 
74ALS30 
74ALS32 

39 74ALS373 169 
39 
49 

74AL5374 . 

74ALS573. .. 
169 
1.69 74ALS74 

74F 
74800 .39 
74F04 39 
74F08 39 
74810. 39 
74F32. 39 
74874 49 
74886 . ... ... 59 
748138.. . . 89 

74F139 89 
74F157 95 
748193 395 
748240 139 
748244 139 
74F253 99 
74F373.... .......139 

CD-CMOS 
CD4001 19 CD4081 25 
CD4011 .19 CD4082 25 
CD4013 29 CD4093 35 
CD4016 29 CD4094 .89 
CD4017 .55 CD40103 2.49 
CD4018 59 CD4503 35 
CD4020 .59 CD4510 .69 
CD4024 49 CD4511 .69 
C04027 .35 CD4515 .89 
CD4030 .29 C04518 75 
C04040 .65 C04520 75 
CD4049 29 CD4522 79 
CD4050 29 C04538 79 
C04051 ....... . .59 CD4541 69 
CD4052 .59 CD4543 79 
CD4053. .59 C04553 495 
CD4059 3.95 CD4555 79 
C04060 65 C04566 249 
CD4066 .29 CD4572 (MC14572) 39 
CD4069 25 CD4583 89 
CD4070 25 CD4584 39 
CD4071 25 CD4585. .89 
CD4072 25 MC14411P 895 
C04076. 65 MC14490P 4.49 

COMMODORE CHIPS 
Part No. Price Pan No. Price Part No. Pece 
S1 -3052P 50 Pos Reg 2A 5.95 6545.1 CRTC 2.49 8701 Clock Chip 9.95 
6502 MRI wlCbck 2.25 6551 ACIA 3.29 '8721 PIA 14.95 
6504A CP 1.95 6560 VIC I 10.95 8722 MMU 9.95 
6507 CPU 4.95 656767 11 14.95 251104.04 Kemal ROM.. 10.95 
6508 901) w RAM 8 IA) .. 8.95 6569 VIC PAL 14.95 325572-01 Logo Array .. 24.95 
6510 CPU 9.95 6572 SIC PA1-11 14.95 825100P6A1906114.01)-' 13.95 
6520 RA 1.75 6581 SID 14.95 901225-01 Char ROM... 11.95 
6522 VIA 2.95 8360 lent Editing 10.95 901226-018A, [' ROM .. 11.95 
6525101 7.95 8501 /VII 10.95 901227-031guw RCM.. 11.95 
6526 CIA 14.95 8502 MRI 7.95 901229-05 Upgrd ROM ..15.95 
6529 SR 4.95 8563 CRT Conn 15.95 'No spec ava 18721 and 825100PIA 
653212808 RAM, I/0. Lm Ar 6.49 8564 VIC 15.95 "NOTE 825100RA U1718641 

NEC V20 & V30 CHIPS 
Replace the 8086 or 8088 in Your IBM-PC and 

Increase Its Speed by up to 40%! 
Pad No. Pece 

UPD70108-5 (5MHz) V20 Chip (Replaces the 8088) 5 9.95 
UPD70108-8 (8MHz) V20 Chip (Replaces the 8088-2) 511.95 
UPD70116-8 (8MHz) V30 Chip (Replaces the 8086 or 8086-2) 514.95 
UPD70116-10 (10MHz) V30 Chip (Replaces the 8086 or 8086-2) 534.95 

MICROPROCESSOR COMPONENTS 
MICROPROCESSOR CHIPS 
Part No. Price 

D765AC 449 
CDP1802CE 495 
2661-3 595 
280. Z804. 0E106 SERIES 
Z80 125 
Z80-CTC 1.79 
Z80 -DART 495 
Z80-PIO 1 79 
Z8OA 135 
ZeoA-CTC 149 
Z80A-DART 495 
Z80A PIO 1 49 
Z80A-SIO/0 495 
Z80B 295 
Z80B-CTC...... .3.49 
Z8013-PI0. 4 29 
6500/6800/68000 SER. 

2 25 
65CO2 (CMOS) 095 
6520 1 75 
6522 2 95 
6532 649 
6551 3 29 
6800 175 
6802 349 
6810 125 
6821 129 
6840 395 

6500/6800/68000 Cont. 
Part No. Price 
6843 2 95 
6845 295 
6850 149 
6852 395 
680001_8 + . 11.95 
68661 PB. 

8000 SERIES 
8031 . . 2.95 
80C31BH 14.95 
8035 1 49 
8073 29.95 

88085 2 249 O8 
8086 6.95 
8086-2 8.95 
13087(5MHz) 125.00 
8087-2 (8MHz) 159.95 
8088 6.49 
8088.2 8.95 
8116. . . . . . 495 
8155 195 
8155-2 2 49 
8156 2.49 
8202 995 
8203 14.95 
8212 149 
8224 225 
8228 . 2 49 

8000 SERIES Cont. 
Part No. Price 
8237-5 495 
8243 225 
8250A 549 
82508 (For IBM) .6.95 
8251A 175 
8253-5 1.95 
8254 295 
8255A-5. .. 1.69 
8257-5 2.49 
8259-5 1.95 
8272........ 4.49 
8279-5 2.95 
8741 10.95 
8748 795 
8749 995 
8755 . 14.95 

MA ACQUISITION 
ADC0804LCN . 119 
ADCtWOBCCN. . . . 5.95 
ADC0809CCN....3.95 
ADCO816CCN .... 14.95 
ADC0817CCnL .. . 095 
DAC08081CN . .. 1 95 
DAC 1008LCN. . . 6 49 
AV -3-1015D 495 
AY -5-1013A 395 

Pad No. Function 
DYNAMIC RAMS 

Prrce 
4116-15 16.384 x 1 (15Ons) 89 
4128-20 (Piggyback) 131.072 x 1 (200ns) 4.49 
4164-150 65.536 x 1 (15Ons) 115 
4164-200 65.536 x 1 (200ns) 95 
1M54416-12 16.384 x 4 (12Ons) 425 
8118 16.384x1 (120ns) 69 
41256-150 262.144 x 1 (15Ons) 2 95 
50464-15 65,536 0 4 (15Ons) (4464) (41464) 4 95 

STATIC RAMS 
2016-12 204808 (12Ons) 169 
2102 1024 x 1 (350ns) 89 
2102-2L 1024 x 1 (25Ons) LOW Power (91/.02) 1 95 
21 145 1024 x 4 (45 151 99 2114N -L. 1024 x 4 (450ns) Low Power 109 
2114N 2 1024 x 4 (200ns) 1 05 
2114N 21 1024 0 4 (20Ons) Low Power- 1.49 
21C14 1024 0 4 (200ns) (CMOS) 49 
2149 1024 0 4 (45ns) 4 95 
5101 256 x 4 (450ns) CMOS 1 95 
61 16LP-2 2048 x 8 (12Ons) Low Power CMOS ... .. . 2 95 
6116P-3 2048 x 8 (15Ú1s) CMOS 189 
61161P 3 2048 0 8 (15Ons) Low Power... 1 95 
6264P- 12 8192 0 8 (12Ú1s) CMOS 389 
62641P-12 8192 0 8 (12Ons) Low Power CMOS.. ... .. 425 
6264P-15 819208 (15Ons)CMOS 359 
6264LP-15 8192 x 8 (15Ons) Low Power CMOS ..... .. 3.75 
6514 1024 x 4 (35Ons) CMOS (UPD444C)..... ... 4.49 
43256-151 32.768 x 8 (15Ons) Low Power 24.95 

PROMS/EPROMS 
1702A 256a8 (1µs) 695 
TMS2516 2048 x 8 (45Ons) 25V 495 
TMS2532 4096 x 8 (45Ons) 25V .... 5.95 
15152564 8192 x 8 (450ns) 25V 895 
2708 1024 0 8 (450ns) 4 95 
TM52716 2048 0 8 (450ns) 3 voltage 995 
2716 2048 0 8 (45Ons) 3 75 
2716-1 2048 x 8 (350ns) 25V .... ....... 4.95 
27C16 2048 it 8 (450n5) 25V (CMOS). 649 
2732 409608 (450ns) 395 
2732A-20 409608 (200ns) 21V 425 
27324-25 4096 x 8 (250.1s) 21V 3 95 
2732A-45 4096 x 8 (45Oris) 21V. 3 75 
27C32 409608 (45Ons(25V (CMOS 649 
2764-20 8192x8 (200ns) 21V. 425 
2764-25 8192 0 8 (25Ons) 21V 3.75 
27645-25 8192 x8 (250ns) 12.5V 425 
2764 45 8192 0 8 (450ns) 21V ... .... 3.49 
27C64 8192 0 8 (450ns) 21V (CMOS) 5 49 
27128-25 16.384 x 8 (250ns) 128K 21V 425 
271265-25 16.384 x 8 (25Ons) 12.5V 495 
27C128-25 16.384 x 8 (25Ons) 21V (CMOS) 595 
27256-25 32.768 x 8 (250r1s) 256K (12 5V) 595 
27C256-25 32.768 0 8 (25Ons) 256K (CMOS) (12.5V) 895 
27512-25 65,536 0 8 (250ns) 512K (12.5V) 19.95 
68764 8192 x 8 (45065) 25V 15.95 
68766 8192 x 8 (350ns) 25V 16.95 
745387 256 0 4 PROM 0.0 129 
745471 256 0 8 PROM 1.8- 495 
N82S123 32 x 8 PROM TS_ 249 

SATELLITE TV 
DESCRAMBLER CHIP 

The MM5321 is a N camera sync generator designed to 
supply the baso nt functions for either color or mono- 
chrome 525 line 60Hz mk.rlaced and camera video recorder 
applications COLOR BURST GATE 8 SYNC 

ALLOW STABLE COLOR OPERATION 

MM5321N $11.95 
INTERSIL Also Available! 

74HC HI -SPEED CMOS 
Part No. Price Pan No. Price 
74HC00 
74HCO2 
74HC04 
74HC08. 
74HC10. 
74HC14 
74HC30 
74HC32 
74HC74 
74HC75 
74HC76. 
74HC85 
74HC/36. 
74HC123 
74HC125 
74HC132 
74HC138 
74HC139.. 
74HC154 
74HC163 
74HC174 

25 
25 
29 
29 

... 29 
.49 
29 
29 
39 
39 
.45 
.79 
.39 
89 
49 
.49 
49 

... 49 

.. 119 
.65 
69 

74HC175 
74HC221 
74HC240 
74HC244 
74HC245 
74HC253 
74HC259. 
74HC273 
74HC373 
74HC374 
74HC393 
74HC595. 
7490688 
74HC4040 
74HC4049 
74HC4050 
74HC4060 
74HC4511 
74HC4514 
74HC4538 
74HC4543 

69 
.99 
79 
79 
89 
59 
.65 
79 
79 

.79 
75 

1.19 
79 
89 
59 
59 

109 
129 
119 

.89 
119 

74HCT - CMOS TTL 
7414C100 
74HCT02. ... ... 
74HC104 
74HCT08 
74HCTIO 

. 

74HCT32 . 

74HCT74 
74HCT86 
74HCT138. 

29 
29 
29 
29 
29 

. 29 
49 

. 49 

. 59 

74HCT139 .. 
74HCT157 . . 

74HCT174. 
74HCT175 
7414CT240 . ... 
74HCT244 . 

74HCT245 
74HCT373 . . . 

74H01374 . . 

59 
69 

.69 
69 
99 
.99 

1.19 
1.19 
1.19 

74C- CMOS 
74C00 29 740174 .79 
74CO2 .29 74C175 79 
74C04 29 74C221 1.49 
74C08 35 74C240 1.29 
74C10 35 74C244. 129 
74C14 49 74C373 149 
74C32 35 74C374 1.49 
74C74 .59 74C912 795 
74C85 139 74C915 139 
74C86 35 74C920. 995 
74C89 519 74C921, 995 
74C90. . . . . .. . . . . .99 74C922 3 95 
74C/54 295 74C923 395 
74C173 105 74C925 5.95 

LINEAR 
DS0026CN 195 LM 1458N 39 
TL074CN 89 LM 1488N 49 
TL084CN 99 DS14C88N (CMOS) 1.19 
AF100-ICN 895 1111148919 49 
LM307N. 45 DS14C89N (CMOS) 1.19 
LM309K 125 LM1496N 85 
LM311N 45 MC1648P 495 
LM317T .79 LM1871N 295 
LA/1318N . .99 LM1872N 295 
LM319N .99 LM 1896N-1 1 59 
LM323K 395 ULN2003A. 99 
LM324N 39 X012206 3.95 
LM338K 495 XR2211 2.95 
LM339N. 39 XR2243 1.95 
LF347N 179 DS26LS29CN 4.49 
LM348N . 69 DS26LS31CN 119 
11J1350T 2.95 DS26L532CN 1.19 
LF351N 39 D5261533CN 195 
LF353N 49 LM2901 N 49 
15355N.. 79 LM2907N 249 
LF356N 79 LM2917N (8 pin). . . . 1.55 
LF357N 109 MC3419CL 9.95 
LM358N 49 MC3446N 2.95 
LM36oN 219 MC3450P 2 95 
LM361N. 179 MC3470P 195 
LM38ON-8. 99 MC3471 P. . . . . . . . . 4.95 
LM386N-3- 99 MC3479P 4 79 
LM387N 99 MC3486P 169 
LM393N 39 MC3487P 169 
LM399H 295 LM3900N 49 
LF411CN 79 LM3905N .. ...... 1.19 
71497ACN 269 LM3909N .. ... .. .99 
NE540H (C54018....2.95 LM3914N 195 
NE555V 29 LM3916N 195 
XR-L555 75 NE5532 89 
LM556N 
NE558N 
LM565N 
LM567V 

49 
89 
99 
.69 

NE5534 
7805K (LM340K.5) 
7812K (LM340K-12) 
7815K (LM34OK. t 5) 
78051 (1M3401-5) 

69 
129 
129 
1 29 

NE592N 89 .. 
7812T (LM34OT-12). 

.49 

.49 LM741CN 29 78151 (1M3401-15) . .49 LM747CN .59 7905K (LM3205-5) .. 1 35 MC1350 149 79051(11\4320T--5).. .59 
MC1372P 249 75472 99 
MC1377P 495 75477 129 
MC1398P 895 76477 595 
LM1414N 129 MC1454068 2.95 

IC SOCKETS 
Low Profile Wire Wrap (Gold) Level 03 

8prn LP 11 8 pin WW .59 
14 pin LP.. . .12 14 pin WW 65 
16 pm LP .13 16 per WW .69 
24 on LP 25 24 pen WW 1.19 
28 pin LP 27 28 pin WW... . 1 39 

Sold ensll Standard Role 8 Tin) 8 Reader Plug Sockets Also Available 

PARTIAL LISTING OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! CALL FOR QUANTITY DISCOUNTS 
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UPDATE: Our 1987 Product Selection Guide is 
Here! 94 Pages of Components, Peripherals & More! 

COMMODOREI COMPATIBLE 
ACCESSORIES 

1® Now Compatible `. With C-128! 
\7 ¢s RS232 Adapter 

for VIC-20, C-64 
and C-128 

The JE232C1.1 allows connection of standard serial RS232 
printers. modems, etc. to your VIC-20, C-64 (excluding the 
SX-64 Portable), and C-128. A 4 -pole switch allows the im 

of the 4 control lines Complete installation and 
ration instructions included, Operation with the C-128 in 
64 mode only 

Plugs into User Port - Provides Standard RS232 signal levels 
Uses 6 signals (Transmit. Receive, Clear to Send. Request to 

Send. Data Terminal Ready. Data Set Ready) 

JE232CM $39.95 
External Power Supply 

CPS -10 (For C-64) $39.95 
Parallel Printer Interface 

2K Buffet Expandable to 10K! 
MW -350 (For VIC-20.C-64&C-t28). , , . $54.95 

Input/Output Card 
16 -Channel Analog Multiplexer 

MW -611 (For C-64 and C-128) $199.95 

TRS-8O/TANDY' COMPATIBLE 
ACCESSORIES 

E -X -P -A -N -D TRS-80 MEMORY 
All kits come complete with documentation 

TRS-80 MODEL I, III 16K EXPANSION 
TRS-16K3 200ns (Model Ill) 55.95 
TAS-16K4 25Ons (Model I) 55.49 

TRS-80 COLOR AND COLOR II 64K EXPANSION 
TRS-64K-2 57.95 

New models only - 
TRS-Co-Co-Intl. 2-50464's (41464's).... 510.95 

TRS-80 MODEL 4, 4P, 8 40 64K/128K EXPANSION 
TRS-64K-2 57.95 
Expands Model 4 from 16K -64K or Model 4 (Gate Array 
Version). 4P and 4D from 64K -128K 

TRS-64K-2PAL S14.95 
Expands Model 4 (Non -Gate Array Version) from 64K to 128K 

TRS-80 MODEL 100 8K EXPANSION 

M1008K 519.95 ea. or 3 for $54.95 

TANDY MODEL 102 8K EXPANSION 

M1028K. 59.95 

TANDY MODEL 200 24K EXPANSION 

M200R 559.95 ea. or 2 for 5109.95 

TANDY 1000 Expansion Memory 
Half Card 

Expand the memory of your Tandy 1000 (128K Version) as 
much as 64CK Also includes a DMA controller Chip 

TAN-EM256K Includes 256K RAM 5 99.95 
TAN-EM512K Includes 512K RAM 5129.95 

Options for TAN-EM256K/512K 
TAN -C Plug-in Clock option chip (only) 539.95 
TAN -D RAM Disk Primer Spooler Software (only) $39.95 

TANDY 1000 Multifunction Board 
with Clock Calendar 

Expand the memory on your Tandy 1000 It 28K Version) toas 
much as 640K Complete with an RS232 port. Clock/calendar. 
RAM Disk Pr nter Spooler and on -board DMA controller chip 

MTAN-256K Includes 256K RAM 5179.95 
MTAN-512K Includts 517K RAM 5209.95 

UV -EPROM ERASER 

Erases all EPROM.. Erases up to 8 chips within 21 minutes 
(1 chip in 15 minutes). Maintains constant exposure distance 
of 1' Special conductive foam liner eliminates static build up 
Built-in safety lock to prevent UV exposure Compact - 9 00 L 
a 3 70 W e 7 6011 Complete with holding tray for 8 chips 

DE -4 UV -EPROM Eraser.... $69.95 
UVS-11 EL Replacement Bulb.... $19.95 

$20 Minimum Order - U.S. Funds Only 

ru x14:14 `l1.zL-1/S ProModem 1200/300 Baud 
Half -Card Modems 

' : 

2 yr. warranty! ZOOM 300 Baud Modem 

For IBM PC, XT, AT & Compatibles 
Auto-answer/Auto-dial Extensive diagnostics Beatt- 

ie speaker/vol. control Auto recital on busy ' Ability to 
access Corn -port 3 Hayes compaible 2 yr warranty 

PM1200B-2 wdnout software . . S129.95 
PM 1200B -2S w/Mirro - sp hware ..5159.95 

' 
_,-11t,- i ;tir;1),ll1 

"-- 

for Apple II, 11+ and lie 
- Auto-dial/Auto-answer Hayes com- 
patible Includes Call progress monitor. 
speaker. Zoom Communications software 
and manual Made in U S A 

ZM300 $89.95 

0 l-'izLik'tL1uLUs ProModem 1200/300 
for Apple II, II+, Ile and II GS 

Fully Compatible with the NEW APPLE II GS! 
NEW, single card vemion Built-in soft- 

ware in ROM - Comes with ProCom-A disk - 
based communicatiors software Hayes 
compatible Compatible with ProDOS 
- Auto-dial/Auto-answer Auto redial on 

I 
j =r . busy - Built-in speaker and volume con- 

trol - 2 phone jacks with exclusion switch- 
ing 2 -year warranty 

PM 1200A-2 .. , . $199.95 

ProModem 2400/1200/300 
Baud Modems 

For Any Computer w/RS232 Serial Port 
Hayes command Compatible Call progress tone deleclion 
Auto redial on busy Internal pourer supply- Vince/data switch- 

ing Second phone lack for voice handset Auto -answer Aulo- 
dial - Tau h tone and pulse dialing - Speake-with volume control 
- 8 LED tatus lights 1 -year warranty 

PM 1200G (1200/300 baud) S199.95 
PM2400G (2400/1200/300 baud) $379.95 
ProCom-B (Communication software ... $34.95 

For IBM PC and Compatibles) I m 1MByte RAM Card 
BIG BOARD 

z'LáxI be 

, sPs°l+ 

;P1lr. I,i :lo .+ 

A 

3_":a 
!('.h 

.1-./. :.... 
- 

:51ueusp_pwoons 

1I1v ó' Pa,11tJt1111-55:Wairmáhir 

BIG BOARD comes complete with RAMDISK software for DOS 3 3. ProDOS. Pascal 1 2. and CP/M 
for Microsoft's Softcard A separate driver is available for the AppliCard (StmCard - 539 951 you 
can choose the active addressing mode both via a Jumper on the BIG BOARD or through software 
commands 

BIG BOARD -1M 1Meg RAM $299.95 
PLUS -WORKS XM (Software for Apple II and II ) S49.95 
PLUS -WORKS"" XME lsnftw.ue for Apple 1101 $49.95 

0 
TTX-1410 `-"-- 

Shipping: Add 5% plus $1.50 Insurance 

Send stamped, 
self-addressed envelope 

to receive a Quarterly 
Sales Flyer - FREE! 

1/87 

TTX 14" RGB 
Color Monitor 
for IBM PC, XT and 
Compatible Computers 

Input RGB 17l level Scanning Fred 
(Hoy ) 14 5KHz to 17 8K Video Bandwidth 
18MHz Resolution 640 a 200 ' Connector 
DB 9 -pin (Intl) - Fowe Consumption 70W 

Size 146-H a 155'W x 136 D Weight 
27 lbs - TT/61410 is compatible with the 
IBM -CB and the IBM -EGA Cards 
(above. rghtl 

$299.95 

j' Mail Order Electronics - Worldwide 

ameco 
ELECTRONICS 

NEW PRODUCTS: IBM 
ACS SSORIES 

E 

83 -KEY KEYBOARD 

.ir ..s..Maai .a.xaa .. .... Kb 

1Cd 

tia 

Idente al layout as original IBM PC Keyboard Highly 
des rabe case with palm rest Complete with Cable and data 

K JUST PLUG IN, 

K683 SALE $29.95 

Build an IBM PC/AT" Compatible! 
IBM -64K(2) 64K RAM Chaps (18) S 19.90 
KB83 83 -Key Keyboard S 29.95 
IBM -FCC Floppy Controller Card $ 39.95 
IBM -Case case $ 39.95 
IBM -MCC Monochrome Card S 69.95 
IBM -PS wive. supply 5 69,95 
F0558 Disk Drive 5109.95 
IBM-MON Monochrome Monitor 5 99,95 
IBM -MB Motherboard $129,95 

Regular List 5609.50 
IBM' -Special llnol,9 Items above) , $549.95 

Additional Add-Ons Available! 
IBM -KB 83 Key Keyboard S 69.95 
IBM-ENH Enhanced Keyboard S 89.95 
IBM-ICB Integrated Color Board S 99.95 
IBM -EGA Enhd. Graphics 256K RAM $259.95 
IBM-20MBK 20MB Hard Disk Drive 5449.95 

IBM is a registered trademark of IBM Computers 

Universal 64K/256K 
Printer Buffer ll .111T 1111\I',\^I<ii's I 

assilleeSer 

. a 

The UBUFFER Universal Printer Buffer is a hi -speed data 
buffer hat accepts data at a high rate, and then outputs this 
data to your printer You save valuable Computer time The 
UBUFFER can be connected to practically any computer or 
printer There are tour possible combinations tl Serial to 
Serial 2) Serial to Parallel. 31 Parallel to Parallel. 41 Parallel 
to Serial Manual included Sire 9-1/31 a 4'. W x .3' 1.1 

UB64K $199.95 
UB256K. $239.95 

2 IBM ii. Compatible! 
- / DISKD DRIVES 

ocumentation 
Included 

FD55B Teac 5', DS 7 -Height S109.95 
JU-455 Panasonic 5`. DS yeHergnt $109.95 
TM100-2 Tendon 5'/. DS Full -Height 5119.95 

DATA BOOKS 
30003 National linear Data Book (82) 
30009 Inters.' Data Book (85) 
30013 Zilog Data Book (85) 
30032 National Linear Supplement (84) 
210830 Intel Memory Handbook 186) 517.95 
230843 Intel Microsystem Hndbk. Set (861. - 524.95 

514.95 
5 9.95 
S14.95 
5 6.95 

MUFFIN/SPRITE-STYLE FANS 
`k_ MUF60 59.95 

,d I Torro Industries 14 68 so 60 din) 

SU2A1 58.95 
EG&G Rotron 13 125 square 20 elm) 

California Resicents: Add 6D/o, 61/290 or 7% Sales Tax 

Mae Order Electronics Wortdwid. e 

ameco 
ELECTRONICS 

Spec. Sheets - 50C each 
Prices Subject to Change 

Send S1.00 Postage for a 

FREE 
1987 JAMECO 

CATALOG 
c 1986 Jameco Electronics 

1355 SHOREWAY ROAD, BELMONT, CA 94002 PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 
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DESCRAMBLER PARTS! 
We stock the exact parts, PC board and AC adaptor for Radio Electronics 

February 1984 article on building your own Cable TV Descrambler. 

#701 PARTS PACKAGE $29.95 
Includes all the original resistors, capacitors, diodes, transistors, 
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX). 

#702 PC BOARD $12.95 
Original etched & drilled silk-screened PC board used in the article. 

#704 AC ADAPTOR $12.95 
Original (14 volts DC @ 285ma) ac adaptor used in the article. 

SAPoEoC°I°A°L°S 
BOTH #701 & #702 

ALL THREE #701, #702 & #704 
Add $2.50 shipping and handling - $4.50 for Canadian orders 

We also offer quantity Discounts on 5 or more units 

NOW $39 

NOW $49 

FREE Reprint of Radio Electronics article (February 1984) on Building Your 
Own CABLE TV DESCRAMBLER with any purchase of above. 

60 -CHANNEL 

CABLE 
CONVERTER 
WITH INFRARED REMOTE CONTROL 

SC -60R CONVERTER $69.95 
Thousands of these converters sold nationally for $119.95 
We offer you this same type of converter for only $69.95 
All converters are NEW, with Full manufacturer's WARRANTY. 
FEATURES: 

Full 60 Channel Capability 
Cordless Infrared remote control 
Ultra -Stable Synthesized tuning 
Microprocessor controlled PLL 
Works on all TV models, channel 3 output 
Standard/HRC Switch for compatibility 
with all Cable Systems 
Will work with all types of external descramblers 

Add $3.50 Shipping and Handling 
$4.50 on Canadian Orders 

ORDER 
TOLL FREE 

1-800-227-8529 
inside MA 617-695-8699 

VISA, MASTERCARD or C.O.D. is 
JeW 

LCTROtIICS, ICIC. 
P.O. BOX 800R MANSFIELD, MA 02048 

CIRCLE 65 ON FREE INFORMATION CARD 
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CAMAZIN 
VALUE( 

SOLD & BLACK 
1ARE AVAILABLE! 

I Tan posh Dutton for roice announcement or lime 
7 Reed out twelve /,ours system display for hour. minute second toy coeon 

llasnl AM 8 PM 
3 Dnplay three display moors of time alarm lime a dare 

Maim. on switch with tiny seconds voice alarm 
5 Snooze reminder voice alarm of thirty seconds seer a minutes or first voice 

alarm 
6 Vol rte rwo level or voice output 
7 Language available English, Mandarin 

PARROT 8501 
MYNAH 8500 

517.75 NOT A Kai 
$16.90 

100W DYNAMIC CLASS "A" 
MAIN POWER AMPLIFIER 

TA -1000A 

MARK V)ELECTRONICS INC., 
' 248 EAST MAIN STREET. SUITE 100, 

ALHAMBRA, CA 91801. 
TELEX: 3716914 MARK 5. 

INFORMATION: 1-818-282-1196 
MAIL ORDERS: P.O. BOX 6610 

ALHAMBRA CA 91802. 

1-800-423-3483' " ' 

TOLL FREE FOR ORDERS PAID 
' BY MASTER OR VISA CARD 
, , IN CAL.: 1 -800 -521 -MARK 

CALL OR WRITE FOR A FREE CATALOG - OVER 60 HOT & WELL -QUALIFIED ITEMS FOR YOUR SELECTION' 

MULTIPURPOSE 
GENERATOR 
SPECIFICATIONS: 
Output Power: 500mw 
Output Impedance: 4-8" 
Power Supply: DC 1.5-SV 1 

It can also be used as a doorbell 
musical box and electronic alarm 

TA -50A CIC-481E 
Jingle Bell 
Silent night 
Rudolph, the red -nosed 
reindeer 
0 come, All ye faithful 

TA -SOB CIC-482E 
London Bridge is falling 
Down 
Are you Sleeping 
Toy Symphony 
Wiegenl ied 

60W VERSATILE STEREO 
POWER BOOSTER 

TA -302 

TA SCIA/E1 

J Best kit for x'mas II VID9a j .j ..i. _lv 
Santa Claus is coming to 
town 
Joy to the world 
I wish you a merry Xmas 
Hark, the herald Angels 
sing 

Row your Boat 
Happy Birthday 
Home sweet home 
Melody on purple 
bamboo 

CORDLESS SOLDERING IRON 
RECHARGEABLE 

No. 620 

The most perfect handy, lightweight soldering iron for Work 
shop. dome. Hobby P. Outdoor work 
Includes UL approval charger 6 cleaning sponge 
With build -in solder point illumination 
Each set . 122 80 

TALKING CLOCK 

MELODY 

0OmA 

1 = 

win 

NOWj 
PAY 

This powerful dynamic bias class "A" circuit makes this unit 
unique in its class Crystal clear 100W R M S POWER output 
will satisfy the mole picky HI Fl fans This is a single channel 
amplifier If you need a stereo effect you can buy two to make 
a total of 200W DYNAMIC POWER. 
Over 3000 KITS ARE SOLD IN THE STATE. 
Kit .... .. $45.50 

O o 

Model No 

TA -0p1 
TA -006 
TA -007 
TA -008 
TA -10 
TA -50 A. B 

TA 170 
TA 702 
TA 300 
TA 307 

TA -377A 
TA -327, 
TA -400 
TA -477 
TA -8O0 
TA 802 
TA -870A 
TA -1000A 
TA -1500 
TA -2400A 
TA -2500 
TA -2700 
TA -2800 
TA -3000 

SM-43 

SM-48 

SM-100 
TY-43 

Krt 
Ass with tested 

.e' .H..- .0..o-H.o-...0.+-o+.o o 

593.00 
560 00 

o+-o. -o. 
80W + 80W DC LOW TIM 
PRE -MAIN AMPLIFIER 

Krt 
Metal Cabinet/x'Former (Optional) 123.90/$22.00 

TA -800 

549.85 

150MC Universal Digital 
Frequency Counter sM-loo 

.. - , 
..... .. -. - 

Frequency Range 1314, 150MH, 
Event Counter 0 no 99999999 counts 18 Digit! 
Input sensitivity KH, range 1014, ,OMh, 50mVrms 

MU, range 1MH, - 150MH, 40mVrms 
Response time 0 2 second 
Hold Function Holf, the last input signal 
Power Supply OC6V Battery or DC9V /SOMA Adaptor 
Dimension Ste' 6tt16- 234"' 
Assembled with tested ... .... .. ... .... w $99.00 

NF -CR BI-FET IC PRE -AMPLIFIER 
WITH 3 WAY 

`''1 1L?Tk17. i TONE TA -2800 1; .T : u 3L CONTROL! C , _r}. ..1, 1 

/ 
$36.80 

_ 0 

1i 

COLOR LIGHT CONTROLLER 
TY-23B 

Bes: for 
fart,' ' iae :. 

Asa result of the advanced technology. this unit can control 
various colorful light bulbs, the visual effect of which is most 
suitable in places like party, disco, electronic game centre and 
also in lIgntings for advemsement Total output power is 
3000W I1000W Ch I which means that it can control 30 pieces 
of 100W o 600 pieces of SW color light which is enough for 
most usages 
Kit .. .... . 565.00 

Ass with tested .. .. .. .. .. $75.00 
0...-1-..-0e.., o 

TA -2400A ELECTRONIC ECHO AND 
REVERBERATION AMPLIFIER 

4 REMIX records yourself! 

_?- -- 
This unit combines the most advanced B B D technique 
with high quality Japan made components It has the 
following FEATURES 
It can generate various reflection and reverberation effects. 
It has 3 special effect controls which include reverberation 
control, delay Control and depth control Special effect 
can be made in your record tapes by suing this model All 
kinds of infield sound effect can be obtained by skilful use 

of this control. It has LED display to show reflection and 
reverberation 
Ass with tested .................................................. $ 99.85 

c 

STEREO SIMULATOR 
TA -3000 SPECIAL''- 

KITS 

KIT ONLY $25.00 OFFER!{ 
You can own a stereo TV from today This simulator is 

special design of using the most advanceable monoploised 
L S.I It produced a superior analog stereo effect since the 
L S I Is equalled 60 pcs of LOW NOISE FET 6 TRANSISTOR 
The simulator can even held you to promote your television 

a normal one to a special one with a H,.Fi STEREO func 
ton Our simulator es also applicable to any other 'mono 
sources' in covering it to ANALOG STEREO. Undoubtedly, iris 
the most advanced equipment for every family, while It 

should contribute to your listening pleasure. 
Ass. with tested $30.00 

0 0 . 
HIGH QUALITY 
MULTIPURPOSE PRE -AMPLIFIER 
TA -2500 .,_ "!' _.....,---,--_T$GREA 

i IIl-1 I =k 4 

VALUE - - -- 

This spice ally designed pre -amplifier includes a professionals 
GRAPHIC EQUALIZER TONE control system and has a gain of 

$12013. Frequency response extends from 514, to 70KH5, so 

as toe sure best performance in whatever adverse condi- 
tion. It can accept input from various magnetic cartridge. 
record deck. CD player and tuner; its output can be con- 
nected to all kinds of power amplifier! 
Assembled with tested $82.00 

120W MOSFET POWER AMPLIFIER 
TA -477 

This amplifier consists of three super low TIM differential 
stages, and Hitachi 25349 2SK 134 match pair "MOSFET- as 

output component whose frequency response and transient 
response is superior to the other power transistor Therefore 
this amplifier has high-fidelity and superior analytic power 
over the entire Audio Spectrum. It is suitable for reproducing 
classic and modern music. Heavy Duty Heat Sink with 28 

radial fins is included 
Kit $55.00 

Metal CebineVX'Formar lOptlonel) 523.90/519.68 

Description Kil/Assembled Unit Price 

1W Mini Amplifier 
6W Moo Amplifier 
17W Stereo Power Booster 
AC/DC SHOULDER AMPLIFIER 
STEREO PRE AMPLIFIER WITH MAGNETIC MIC AMP 
MULTIPURPOSE MELODY GENERATOR 
PURE CLASS "A" MAIN POWER AMPLIFIER 
20W AC/DC STEREO AMPLIFIER 
30W Multi Purpose Smgie Cnannee Amp 
6OW Stereo Power Booster 

High Oulily 30W 30W Stereo Amptitie, 
60W IC Stereo Pre Amplifier 8 Power Amplifier 
40W TRANSISTORIZED MONO -AMPLIFIER 
170W MOSFET POWER AMPLIFIER 
160W DC LOW TIM PRE -AMPLIFIER & POWER AMP 
160W PURE DC ST POWER AMP W SPK PROTECTOR 
170W OCL DC PRE MAIN P. STEREO AMPLIFIER 
100W DYNAMIC CLASS "A" MAIN POWER AMP 1040501 
700W NEW CLASS "A' DC STEREO PRE MAIN AMP 
ELECTRONIC ECHO AND REVERBERATION AMP 
HIGH QUALITY MULTI PURPOSE PRE AMPLIFIER 
DC PET SUPER CLASS "A" PRE AMPLIFIER 
NF CR BI-FET PRE.AMP (WITH 3WAY TONE CONTROL( 
STEREO SIMULATOR 

3 1/7 MULTIFUNCTIONAL LED DP M 

4 1/7 HIPRECISION D P 

15OMC UNIVERSAL DIGITAL FREQUENCY COUNTER 
3 1/7 DIGITAL PANEL METER 

Kit 
Kir 
Kit 
Ass 
Kit 
K it 
Kit 
Ass 
Kit 
Kit 
Ass 
Kit 
K it 
Kit 
Kit 
Kit 
Kit 
Kit 
Kit 
Kit 
As' 
Ass 
Kit 
Kit 
Ass 
Kit 
Kit 
Ass 
Kit 
Ass 
Ass 
Kit 

5390 
14 97 
58 00 
S48 00 
56 00 
St0 76 
525 00 
SEC 00 
511 07 
050 00 
560 00 
57440 
579 50 
51384 
566 00 
549 85 
S39 95 
543 00 
SAS 50 
$67 00 
599 85 
582 00 
538 00 
536 80 
530 00 
525 00 
529 23 
535 00 
538 00 
$43 00 
599 00 
578 00 

Model No Description Kit/Assembled 

TR-355 A. B 7.5A REGULATED DC POWER SUPPLY 
TR-503 0,50V 34 POWER SUPPLY WITH SHORT CIRCUIT BREAK 

8 OVERLOAD PROTECTOR 
TR-100 C ISV 2A REGULATED DC POWER SUPPLY 

TY-1A MK4 BATTERY FLUOPESCENT LIGHT 
TY-7 ELECTRONIC TOUCH SWITCH 
TY-IIA MULTI FUNCTIONAL CONTROL RELAY 
TY-12A DIGITAL CLOCK WITH TWO TIMER 
TY-13 COLOR LED VU METER 
TY-ta ELECTRONIC SHOCK 
TY-18 HIGH PRECISION SOUND CONTROL SWITCH 
TY-70 SUPER SENSITIVE AUDIO LEVEL INDICATOR 
TY-73B COLOR LIGHT CONTROLLER 

TY-75 SPEAKER PROTECTOR 
TY-35 FM WIRELESS MICROPHONE 
TY-36 AC/DC QUARTZ DIGITAL CLOCK 
TY-38 SOUND OR TOUCH CONTROL SWITCH 
TY-41 MKIII INFRARED REMOTE CONTROL UNIT 

TY-42 BAR/DOT LEVEL METER 
TY-a5 BAR/DOT AUDIO LEVEL DISPLAY 
TY-47 SUPERIOR ELECTRONIC ROULETTE 
VAMATO 4001 3'4 DIGITAL MULTIMETER 
T1 i -CD THERMOMETER CLOCK Ads 6. OUT DOOR SENSOR 
T2 ti O THE IlMOME it CLOCK Wo-6C MEASURiN4 

8504 TALKING CLOCK MYNAH IGOLOEN OR BLACK! 
NO 670 CORDLESS SOLDERING IRON RECHARGEABLE 

AssAssembled form, it is lolly checked and reeled 

Kit 

Kit 
Ass 
Kit 
Kit 
Kit 
Kit 

Kit 
Kit 
K it 
Kit 
K it 
Kit 
Ass 
Kit 
Kit 
Kit 
Kit 
Kit 
Ass 
Kit 
K it 
Kit 
@ SET 

@ SET 
@ SET 
@SET 

@ SET 

Unit Price 

$10 68 

$12 30 
569 50 
559 50 
5399 
$5 50 
53 99 
51]86 
51753 
53 00 
5768 
$19 50 
$65 00 
575 00 
59 50 
$768 
$,697 
51000 
$25 00 
030 00 
571 00 
134 95 
51692 
533 80 
$70 00 
51800 
075 00 
S77 80 

TERMS: Minimum order: $10.00. Charge card order $20.00. No C.O.D.! Check & Money order, phone order accept. CA. residents must in- 

clude 6.5% sales tax. Prices are subject to change without notice. All merchandise subject to prior sale. Shipping & handling: Inside L.A. 5% of 

total order (Min. $1.50). Outside L.A. 10% of total orde (Min. $2.50), Outside U.S.A 20% of total order (Min- $5.00). Shipped by UPS ground. 
HOURS: Mon -Fri 9:30 to 5:00, Sat 9:30 to 1:00 (PACIFIC TIME) 
NATION-WIDE DISTRIBUTORS WANTED FOR OUR PRODUCTS, QUANTITY DISCOUNTS AVAILABLE! 
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,139 
Cat 

K-6314 

Get 
closed 

- Captioned 

TV! 

Using 

decoding 

technology 

licensed 

from 
NCI, 

the 
Supertext 

TC 

provides 

two 
separate 

captioning 

channels 

and 
two 

full -screen 

text 

services 

(including 

program 

listings 

for 
captioned 

broadcasts). 

It 

connects 

to 
the 

audio/video 

outputs 

of 
newer 

TVs. 
VCR's 

or 

component 

TV tuners 

(an 
RF 

modulator 

for 
direct 

antenna 

connection 

is optional). 

No 
special 

tools 
are 

required 

to build 
this 

kit - 
just 

basic 
bench 

tools. 

good 
soldering 

technique. 

and 
a multimeter. 

The 
kit 

includes 

a 

handsome 

camel 

brown 

case, 

punched 

& screened 

front 
and 

rear 

panels, 

all parts 
(even 

solder') 

and 
complete 

instructions. 

Power 

supply 

not 
included. 

Feature« 

Direct 

audio 
& video 

inputs 

& outputs 

Single 

all - 

function 

control 

External 

contrast 

adjustment 

Compact 

size 

No 
dangerous 

internal 

voltages. 

More 
power 

to 

the 
stereo! 

PLAYMASTER 

,299 

200W 

Most 
t Stereo 

Amp 
Ktt 

Cat 
K-3516 

Feature 

for 
feature. 

dollar 
for 

dollar, 

this 
kit outperforms 

the 
big 

name 
competition! 

Electronic 

input 
circuitry 

handles 

moving 

magnet 

moving 

coii,CD, 

hi-fi, 
NCR. 

cassette, 

tuner, 

& more. 

Soft 
touch 

controls, 

de -thump, 

toroidal 

transformers 

and 

much 
more! 

Step-by-step 

instructions 

make 
it easy 

to build 
(but 

if. after 
examination, 

you 
decide 

it's 
beyond 

your 
abilities, 

just 
return 

the 
kit 

intact 
for 

a full 
refund. 

100W 

RMS/channel 

into 
8 ohms 

Hum: 

100d8 

below 

full 
output 

Freq. 

response: 

BHz-20KHz 

(-3d8): 

2.8Hz 
- 65 KHz 

(-1 
d8) 

Unconditional 

stability 

into 

any 
load 

Distortion 

0.01% 

(typ) 
0.03% 

2OHz-2OKHz 

Sensitivity: 

MM 
2mV 

(80dB 

s/n) 
MC 

200uV 

(75d8) 

Line 
300mV 

(90d8) 

CD 
2V 

(94d8) 

Frequency/ 
Period 
Counter 

Kit 

Gets 
p - rb design 

at ho 
b fist's 

prices 
Superb 

design 

uses 
latest 

IC technology. 

Low 

component 

count 

makes 

it very 
reliable 

and 
easy 

to build. 
Measures 

frequencies 

to 50 
MHz 

(up 

to 500 
MHz 

with 
optional 

pre 
-scaler) 

and 
period 

.S 

95 
-both 

with 
a 7 digit 

resolution. 

Suppiiedwith 

the 

exclusive 

Dick 
Smith 

simplified 

step-by-step 

instructions 

and 
a quality 

nre-punched, 

silk- 

screened 

front 
panel 

and 
cale. 

// 

Improve 

performance 

b Increase 

range 

$AA//2250 

of Frequency 

Counter 

to 
10.500 

MHz 

Cat 
K-3432 

Cat 
K-3439 

Pre 
-Scaler 

Ask 
about 

our 
great 

Fun 
Way 

into 
Electronics 

books, 

kits 
& gift 

sets! 

#1 
FOR 

KITS 
IN THE 

111h. 
USA 

DICK 
SMITH 

ELECTRONICS 

KIT 
DESCRIPTION 

CAT. 
NO. 

PRICE 

FEATURED 

IN: 

Flashing 

Jewelry 

Canary 

Door 
Bell 

Morse 

Practice 

Set 

Universal 

Timer 

LED 
Dice 

Monophonic 

Organ 

Transistor 

Rodio 

Touch 

Switch 

Mosquito 

Repeller 

Basic 
Amplifier 

Wireless 

Microphone 

Light 
Activated 

Switch 

Metal 
Pipe 

Locator 

Sound 

Activated 

Switch 

Home/Car 

Alarm 

Electronic 

Siren 

LED 
Level 

Display 

Intercom 
LED 

Counter 

Module 

Shortwave 

Receiver 

Auto 
Minder 

Flip 
-A -Coin 

Gambler 

Slot 
Machine 

Build 
-A -Cricket 

Mini 
Color 

Organ 

Light 
8 Sound 

Combined 

Timer 

Lock 

Walkman 

Amplifier 

Binary 

Bingo 

Mira 
Synthesizer 

Infrared 

Receiver 

Infrared 

Transmitter 

50 
MHz 

Frequency 

Counter 

500 
MHz 

Prescaler 

For 
Above 

50 
Watt 

Amp 
Module 

Power 

Supply 

Kit 
For 

Above 

60 
Watt 

Mantel 

Amp 
Module 

100 
Watt 

Amp 
Module 

120 
Watt 

Model 

Module 

20 
Watt 

Amp 
Module 

LCD 
Panel 

Meter 

3 Digit 
LCD 

Counter 

RLC 
Bridge 

Audio 
Oscillator 

15.150 

KHz 

1.3-30V 

Power 

Supply 

0.1 
Amp 

Shortwave 

Antenna 

Kit 

Graphic 

Equalizer 

Ear 
Splitting 

Super 

Siren 

Sound 

Bender 

Generator 

50 
W 

RMS 
Mostet 

Stereo 

Amp 

200 
Watt 

Model 

Stereo 

Amp 

Function 

Generator 

440 
MHz 

transceiver 

144 
MHz 

Transceiver 

440 
MHz 

SWR/PWR 

Meter 

VHF 
100 

Watt 
Linear 

Amp 

IV Captioning 

Decoder 

Teletext 

Decoder 

Kit 

Infrared 

H/Control 

For 
Above 

Satellite 

Receiver 

Kit 

Stereo 

Upgrade 

Far 
Above 

HE 
Transceiver 

Rodio 

Direction 

Finder 

50-500 

MHz 

40 
Meter 

Receiver 

Reinariz 

2 Tube 
Radio 

Unidyne 

1 Tube 
Radio 

Antique 

Crystal 

Radio 

Dick 
Smith's 

Crystal 

Radio 

Mixer 
Preamp 

4 Input 
Mixer 

Preomp 

Ultra 
Fidelity 

Preamp 

Transistor 

Tester 

TV 
Scope 

Adaptor 

Kit 

Microwave 

Leakage 

Detector 

4 Channel 

Color 
Organ 

TV 
Masthead 

Preomp 

LED 
Tachometer 

Brake 

Lamp 

Flasher 

Car 
Alarm 

Ultrasonic 

Movement 

Detector 

Car 
Alarm 

Negative 

ton 
Generator 

LED 
Level 

Meter 

AM 
Stereo 

Decoder 

Stereo 

Enhancer 

Stereo 

Simulator 

VCR 
Theft 

Alarm 

4 Sector 

Home 

Alarm 

General 

Purpose 

Preamp 

See 
to Magazine 

features 

RE: 
Radio 

-Electronics 

SR: 
Satellite 

Retailer 

HO: 
Hands 

-On 
Electronics 

STV: 
STV 

Magazine 

ME: 
Modern 

Electronics 

OST: 
OST 

Magazine 

73: 
73 

for 
Radio 

Amateurs 

K-2621 
K2622 

K-2623 
K-2624 

K-2625 
K-2626 

K2627 
K-2628 
K-2629 

K-2630 
K-2631 
K2632 
*2633 

K-2634 
K2635 

K-2636 
K-2637 

K-2638 
K-2639 

K-2640 
K-2660 

K-2661 
K-2662 
K-2663 

K-2664 
K-2665 

K-2666 
K-2667 

K-2668 
K2669 
*3428 
K3429 

K-3439 
K-3432 

K-3440 
K-3438 

K-3441 
K-3442 

K-3443 
K-34 

.5 

K-3.50 
K-3451 
K-3468 

><-3469 
K-3475 

K-3490 
K-3500 

K3505 
K-3509 

K-351 

5 

K-3516 
K-3520 
K-6300 

K-6308 
K-6312 
*631 

3 

K-6314 
K-6315 

*3425 
K-6316 

K-6317 
K-6330 
*6345 

K6355 
K-9000 

52.95 

H011/861 

4.50 
4.50 

5.50 
4.95 

HOI1/861 

7.95 
7.95 

5.50 
4,95 
6.50 

H011/861 

6.50 
5.50 
6.50 

5.50 
6.50 

H011/86) 

4.95 
8.95 

8.95 
7.95 
8.95 

H011/661 

7,95 
9.95 
19.95 

9.95 
12.95 

8.95 
12.95 
14.95 

RE 
13/86) 

19.95 
19.95 

RE 
(2 

86) 

32.40 

RE 
18/86) 

7.95 

RE 
18/861 

tt9.95 

7318/861 

22.50 

7318/861 

14.95 
14.95 

29.95 
19.95 

39.95 
9.95 
29.95 

14.95 
34.95 

39.95 
39.95 

11.95 
79.95 

14.95 
22.95 
149.00 
299.00 

69.95 
169.00 

159.00 
39.95 
149.95 
139.00 

199.00 

34.95 
89,95 

29.95 
229.00 

99.00 

29.95 
99.95 

K-9001 

99.95 

K-9002 

79.95 

K-2692 

14.95 

K-3035 

24.95 

K-3036 

39.95 

K-3037 

39.95 

K-3052 

14.95 

K-3060 

24.95 

K-3095 

8.95 

K-3143 

99.95 

K3232 

29.95 

K-3240 

19.95 

K-3245 

9.95 

K3250 

9.95 

K-3251 

19.95 

K-3253 

24.95 

*3335 

34.95 

K-3370 

12.95 

*3415 

29.95 

K3419 

49.95 

K-3421 

14.95 

K-3423 

39.95 

*3424 

99.95 

*3427 

4.95 

And 
more 

Kits 
are 

Coming 

soon! 

HO 
11 

/861 

H0111/86) 

RE 
(68/86) 

73(10/861 
73 

(8-9/851 

7318/85) 

OST 

Watch 

OST 

RE11112/86 
RE 

(4-5/86) 
STV 

11/86) 

SR 
11/86) 

RE 
11-2/861 

73 17/86) 
OST18/861 
05T(9/86) 

73 19/86) 
HO 

(Spring 

'85) 

HO 
(Fall 

84t 

RE 
(10/86) 

Vv` 

Look 
at the 

savings 

this 
system 

offers! 

XT 
Motherboard 

BIQS 
for 

Motherboard 

64.RAM 
Monochrome 

Graphics 

Floppy 

Disk 
Controller 

130W 

Power 

Supply 

IBM 
-style 

case 

K Height 

Disk 
Dove 

Monochrome 

Monitor 

84 -key 
Keyboard 

X-1001 

8129.00 

X-1000 

29.95 

X-1187 

14.95 

X-1012 

89.95 

X-1009 

34,95 

X-1110 

69.95 

*1120 

39.95 

*7506 

99.95 

X-1132 

99.95 

X-1122 

59.95 

lr, 
erdud 

Componantr 

Toro 

$668.95 

12 
Moni,h 

Warranty 

Don't 
get 

lost 
in the 

Parking 

Lot! 

Keychaln 

transmitter 

signals 

your 
car 

to beep 
its 

horn 
& flash 

its 
lights 

up 

to 750' 
away! 

Includes 

receiver 

Et 
easytrruse 

installation 

manual. 

Car 
Finder 

Cat 
195 

s899 i.Q-1243 

N, 

Watch 

our 
ads! 
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R -E Reader's Special 
Take care of your computer! p 

This selection of Tech Spray computer care 
products is perfect for home or office computer 
maintenance! The kit includes: 3 oz. Precision 
Duster, 3 oz. Zero Charge Anti -Static Screen 
& Keyboard Cleaner, 3 oz. Zero Charge Anti 
Stat (for carpets & counter tops(: 2 oz. Cabinet 
Cleaner; 12 Anti -Static Wipes: 12 Lint -Free 
Absorbent Wipes: 12 packets of Anti -Static 
Hand Lotion: 10 Anti -Static Swabs. Save 
money now and your computer later! 

Tbchclean .19 
95 

COMPUTER CARE KIT Cat X-3520 
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Attention 
Bulk Buyers! 

i 

Schools, Colleges 
Manufacturers! 

Call 415.368.8844 
for special 

quantity 
pricing! 

V sit our Retail Centers! t er s! 
BERKELEY: 2474 Shattuck Ave (415)440.0755 

REDWOODCIty 390 Convention WOO (41523.8111344 
IOE 4900 Stevens Creek Bled (404)24t220 

LOS ~GEM 0030 weow9od evo (f203)4740020 
iEAD Off ICE 390 Convention wo Rea.00d CN.C4 44003 

4 

e\ 
iocw ºoQ P oQ °s 
/ 
0°+3 

Dealer - 
Inquines e: 
w 

t 

pre 

µpst O7d ̀0c°`V 
S 

ope5 

9 e sa5 

0' 

raco 
sdue Q 

¿ope5ó't // 
o0c°5 

1ecct 

0e / w", 
ey 

, oO0 
c5°i 

c91 üS 
c s ed ;/ n 

S 

ao9 

1 

Ca 

9161µ 

Na(c,e 
CIRCLE 95 ON FREE INFORMATION CARD 



110 

TE 
Combination Function 

Generator and Frequency Counter 
Six digit display Output range: .2Hz- 

2MHz: seven ranges Counter range: .1 Hz- 
10MHz 5-15V TTL and CMOS output 

Wave forms: sine, triangle, square, pulse, 
and ramp. For detailed specifications call for 
a complete Tenma catalog. 

#72-380 

$219,90 
TEÑNdf 120MHz Frequency 

Counter 
Eight digit LED display Measurement 

range:.1Hz-120MHz High input sensitivity 
of 20mV RMS. For detailed specifications call 
for a complete Tenma catalog. 

#72-375 

R 

.-7111.1 

TEN -1P Phfil 30A Power Supply 
Output voltage: 1-15VDC Lighted cross needle 

meter: Displays voltage, current and power 
simultaneously Output current: 30A, 24A 
continuous Fan cooled 
#72-035 

$227,80 

-nnn u.uu 

TE71INdt` 20MHz Dual Trace Oscilloscope 
Two high quality 10:1 probes included. For detailed 

specifications call for a complete Tenma catalog. 

2-1 #72-320 SPECIAL! 
w1Nfr $34995 (ea) 

Terms: 510 minimum order. 51 00 charge for orders 
under 510. 

020 minimum charge card order. 
Orders shipped UPS C O.D. 
Most orders shipped within 24 hours 
Sales office open 8.30 am to 700 pm Saturdays 

1000 am to 3 pm EST. 
For prepaid orders add $2.75 for shipping and 

handling 
Should shipping and handling charges exceed 

$2 75. the balance due will be sent C.O.D. 

1986, MCM Electronics 

THE NAME YOU CAN 
TRUST IN ELECTRONIC 
TEST EQUIPMENT 

T k-V ` Digital 
LCR Meter 

Measures inductance, 
capacitance and 
resistance L = 1pH-200H, 
C = .1 pF-200pF, R = 

.01 ohm-20Mohm 
Carrying case included. 

For detailed specifications 
call for a complete Tenma 
catalog. 

#72-370 

$14995 , 

Combination DMM/ 
Capacitance Meter 

Measures voltage, AC and 
DC current up to 10A 

Resistance up to 20Mohm 
Capacitance up to 20pF 
Built-in transistor tester 
Test leads and carrying 

case included For detailed 
specifications call for a 
complete Tenma Catalog 

#72-045 

$74,95 

TEa 
Clamp-On/DMM 

Measures AC current via 
clamp High quality built- 
in DMM measures DC 
volts, AC volts, resistance, 
AC current Peak hold 

Data hold Audible 
continuity buzzer Test 
leads and carrying case 
included. For detailed 
specifications call for a 

complete Tenma catalog. 
it 

, #72-395 , $84,90 
TFJ.M 41/2" Digit Multimeter 

True RMS AC voltage and current functions Built-in 
frequency counter, 20KHz and 200KHz range Data hold 
feature Measures AC and DC voltage/current, resistance 
and frequency Carrying case included. 

#72-430 

$15980 
MCM 
ELECTRONICS 

Be Sure To Call For Your FREE 
Catalog! Over 6,000 Items! 
We also have ... a full line of test equipment, computer 
accessories, telephone accessories, speakers, television 
parts, flybacks, yokes, switches, fuses, lamps, capacitors, 
resistors, cartridges, styli, wire, CATV equipment, the largest 
selection of original Japanese sem"conductors in the country 
and more. 

. 1 ' 
1MI 1~ r u'`_ 
. .c r?' 

858 E. CONGRESS PARK DR. CENTERVILLE, OH 45459 
(51 3) 434-0031 

MCM ELECTRONICS 
A PREMIER Company 

SOURCE NO. RE -27 

CALL TOLL FREE 1-800-543-4330 
In Ohio 1-800-762-4315 In Alaska and Hawaii 1-800-858-1849 

CIRCLE 87 ON FREE INFORMATION CARD 
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BUILDING A ROBOT? 
MOTION PACKAGE ONLY 

DIRECT GEAR DRIVE FOR 
WHEELS 12 INCH OR LARGER 

INCLUDES: 
2En DC MOTORS 
201 16:1 GEARBOXES 
2Es 24 TOOTH STEEL SPUR GEARS 
218 60 TOOTH NYLON IDLE GEARS 
2E8 235 TOOTH 12 INCH DRIVE GEARS 

MOTOR, GEARBOX, & IDLE GEAR ARE PRE - 
ASSEMBLED. DRIVE GEAR IS READY TO 
MOUNT ON YOUR WHEEL . 

VDC RPM NO LOAD STALL MPH PARTIAL 
24 34 800 MA 10OAMP 1 25 LATH 

LISTING 
18 27 600 MA 7 5AMP 96 SEND FOR 
12 18 500 MA 5 OAMP 64 COMPLETE 
6 8 450 MA 25AMP 21 LISTING 

SEND POSTCARD FOR COMPLETE LIST 
OF ROBOTICS 
PARTS 7 

iliUa 
/W,'// 

jC; MICRO SWITCH inlf= 
COUNTS TEETH iit. -j_ 

11 GIVES DISTANCE 1º 

I 
WITHIN-5-INCHy L! 32 

i TYPICAL 
INSTALLATION 

DIAGRAM iol: 

O 
HOLD 
FOUR 

12BO INCH 
GEAR TO TIRE. 

TIRE TURNS 
FREE ON AXLE J 

1 25- 

3 125 

TERMS COD OR PREPAID ONLY PREPAID ALLOW 2 WEEKS 
FOR CHECK TO CLEAR COD+LASH OR CERTIFIED CHECK 
ONLY ADD 61.90.OFFER GOOD WHILE SUPPLIES LAST. 
STORE PRICE MAY DIFFER PRICES MRV CHANGE 

SiliconValleySurplus 
415-261-4662 

I OAM-6PM CLOSED SUN & MON 

4401 ORKPORT 
OAKLAND CR 

94601 
415-261-4662 
HIGH ST f: 880 

CIRCLE 190 ON FREE INFORMATION CARD 

ariaZinc 
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PLANS All Parts Available in Stock 
LC5 BURNING CUTTIG CO2 LASER ... 520.00 
RUB3 RUBY LASER RAY PISTOL 20.00 
BTC5 1.5 MILLION VOLT TESLA COIL 15.00 
PTG1 PLASMA TORNADO GENERATOR 10.00 
GRA1-GRAVITY GENERATOR 10.00 
MAGNETIC CANNON PROJECTOR 10.00 

KITS-Includes Plans and Parts 
L LHC2K SIMULATED RED/GRN/YEL LIGHT 
A LASER 34.50 

S 
BTC3K 250.000 VOLT TESLA COIL 159.50 
10G1K ION RAY GUN 109.50 

E PSP3K PHASOR SHOCK WAVE PISTOL 49.50 
R STG1K-STUN/PARALYZING GUN 39.50 
S INF1K INFINITY TRANSMITTER 134.50 

MFT1K 2-3 MILE RANGE FM VOICE 
XMTR PC BOARD 49.50 

S 
E 

V 

T 
Y 

ASSEMBLED AND TESTED PRODUCTS 
LGU30 RED 1MW PORTABLE HENE 
LASER 349.50 
TCL30 SOLID STATE TESLA COIL 35KV 84.50 
IPG50 POCKET PAIN FIELD GENERATOR 64.50 
BLS1O BLASTER DEFENSE WEAPON 89.50 
ITM10-100KV SHOCK AND STUN GUN 99.50 
PPF10 PHASOR PAIN FIELD PORTABLE 249.50 
SNP20 SECURITY PHONE LISTENER 99.50 

CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 

51.00 OR INCLUDED FREE WITH ALL ABOVE OR- 
DERS. 

PLEASE INCLUDE 53.00 PH ON ALL KITS AND 
PRODUCTS. PLANS ARE POSTAGE PAID. SEND 
CHECK. MO, VISA, MC TO: 

I_ INFORMATION UNLIMITED 
P.O. BOX 716, DEPT. N1 AMHERST. NH 03031 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 

Free Information Number Page 
61 Microprocessors Unitd C16 - "2001" CV3 117 Mouser 90 

Ill x.I.S. Satellite 77 SKI 26 

108 1 M C Sales 90 191 N'rs 76 

76 Al' Products Brand of 3%1 22 201 Nivie 96 

107 UI Electronics 97 205 NuScope Associates CD16 

183 Allen Systems 88 Oak Systems Sales 91 - Smazing Devices 112 1111 Om n it ron 24 

84 4ppliance Service 76 Or('ad Systems 88 

194 BV Engineering 88 Pacific Cable 91 

77 B&h Precision 19 199 RC .% D&SP 33 

182 Banner Technical Barks 15 78 Radio Shack I(13 

98 Beckman Industrial 75 70 Ramsey 85 

85 Blue Star Industries 77 179 Regency 36 

109 (' & S Saks 73 97 Saratoga Electronics 95 - C.0.11 B 81 177,178 Sencorc 22.25 

60 CIE 8 1911 Silicon Valley Surplus 112 

204 Cable Distributors 77 94 Star Circuits 77 

2101 Cahlelronics 76 92 Tektronix CV2 

188 Caig Laboratories 12 192 Test Ware 76 - Command Productions 89 196 Trans -\n1 96 

79,176 Communications Electronics 1 17 1112 T}'io-henoand 87 

197 Cook's Institute 91 180 United Electronic Supply 20 - Coop's Satellite Digest 6 203 United Imports 77 

125 Copper Electronics 12 66 W.S. Jenks 78 

202 ('roslev 7 103 Wm II Allen 5 

127 Deco Industries 76.77 

95 Dick Smith Electronics 108.1(19 Gernsback Publications, Inc. 
500-B Bi-Counly Blvd. 

82 Digi-Key III Farmingdale, NY 11735 
198 ESI 13 (516) 293-30011 

2116 Eclectrical Publishing CD16 
President: l arry Steckler 
Vice President: Cathy Steckler - Electronics Bork Club 79 - Electronic Technology Today CDO 
For Advertising ONLY 516-293-300(1 
Larry Steckler 

120 Elephant Electronics 77 publisher 
III Etronie 24 Arline Fishman 

advertising director 
IIHI Firestik II 89 Shelli Weinman - F-Lschertechnik 81 advertising associate 

l isa Slrassman 
121 Fluke Manufacturing 30 credit manager - Fordham Radio CV4 Christina Estrada - (:RE America 35 

advertising assistant 

- (:ranthan College of Engineering 11 SALES OFFICES 

- llalis Institute 84 EAST/SOUTHEAST 
Stanley Levitan 

62 I tameg 70 Eastern Sales Manager 
181,86 Iteath 7 45-47 Radio -Electronics 

259-23 57th Avenue - ICS C puter Training 91 Little Neck, NY 11362 - ISCET 84 718-428-6037, 516.293-30(10 

65 .I&W 106 M I D W ES"/Texas/Arkansas/Okla. 
59 ,IDR Instruments 21 Ralph Bergen 

113.184 .IDR Ill icrudesices 98,99 Midwest Sales Manager 
Radio -Electronics 

185.186 .IDR Slicrodevices 1(0.101 540 Frontage Road-Suite 339 

187 .11)R Alicralevices 102 Northfield, IL 60)93 
312-446.1444 

111 .himecu 114.105 

115 Jensen Tools 77 PACIFIC COAST/ Mountain States 
Marvin Green - Joseph Electronics 13 Pacirlc Sales Manager 

195 I eader Instruments 15 Radio -Electronics 

87 MCNI Electronics 110 
15335 Morrison St.-Suite 227 
Sherman Oaks, CA 91403 

93 Mark V. Electronics 107 818-986.201 

112 



FOR FREE 

INFORMATION 
USE THESE 
POST-PAID 
CARDS 

1 Print your name, ad- 
dress and Zip Code on 
one of the attached 
postage -paid cards. 

2 Circle the number (or 
numbers) on the card 
that matches the 
number at the bottom 
of each ad or editorial 
item that you want in- 
formation on. 
Advertisers' free infor- 
mation numbers also 
appear in the ad index 
on the facing page. 

3 Mail the card. It's 
Postage -Paid. 

The bottom free -informa- 
tion card is a BUSINESS/ 
PROFESSIONAL CARD. If 

you use this card you MUST 
complete the spaces for 
Company Name, Title, and 
Phone Number. If these are 
not filled in, the card will not 
be processed. 

NOTE: 
Use the postcard address 
for Free Product Informa- I... 
tion only. Address all edi- 
torial inquiries to Editor, 
Radio -Electronics, 500-B 
Bi-County Blvd., Farm- 
ingdale, NY 11735 
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Electnelcs 
Your favorite electronics 
magazine and still getting 
better 
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Electrodos, 
SUBSCRIPTION SERVICE 
P.O. Box 51866 
BOULDER, COLORADO 80321-1866 
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NECESSARY 
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NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 132 DALTON, MA 

POSTAGE WILL BE PAID BY ADDRESSEE 

Radio - 

Electronic& 
FREE PRODUCT INFORMATION 
P.O. Box 388 
DALTON, MA 01226-9990 

IIliiii.illiililiiIIIIIIiuIIIiiI,IuiIiIEEIIiiiiuIuII 

Radie - 
Electronics. 4SA76 

Subscribe today to the magazine that keeps you up-to-date with the newest 
ideas and innovations in electronics. (If you already are a subscriber, do a 
friend a favor and pass this subscription card along to him.) 

check offer preferred 
1 Year -12 issues ONLY $16.97 2 Years (SAVE MORE) -24 issues $32.97 
(You save $6.43 ofl single copy price) (You save $13.83 off single copy price) 

El Canada -12 issues $22.97 Canada -12 issues $44.97 
ALL SUBSCRIPTIONS PAYABLE IN U.S. FUNDS ONLY 

Payment enclosed Bill Me El Check here if you are extending or 
renewing your subscription 

Name (Please Pnnt) 

Company Name (If applicable) 

Address 

City State Zip 

Allow 6-8 weeks for delivery of first issue 

For New 
Ideas 
In Electronics 
read Radio - 
Electronics 
every month. 
During the next 
12 months 
Radio -Electronics will carry up to" 
the minute articles on: 

Computers Video 
Solid-state technology 
Outstanding construction 
projects 
Satellite TV Telephones 
Radio Stereo Equipment 
Reports 
Test equipment VCR's 
Servicing 
Industrial 

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 132 DALTON, MA 

POSTAGE WILL BE PAID BY ADDRESSEE 

Radio- 
Electronic& 
FREE PRODUCT INFORMATION 
P.O. Box 388 
DALTON, MA 01226-9990 
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_. 
AA. BUILD TIPS 

CLOSEO CAPTION 

OECOOPp..,' or . 

l;. ' 
.:. 

electronics 
n. 

NEW IDEAS AND INNOVATIONS 
IN ELECTRONICS APPEAR IN EVERY 
ISSUE OF RADIO -ELECTRONICS 

KEEP UP TO DATE! DON'T MISS 
ANY ISSUES! 

SUBSCRIBE TODAY! 

USE THE ORDER CARD ON YOUR 

LEFT! 

Hands on 
Electronics 

Formerly Special Projects 

Delivers construction article after 
construction article Exciting col- 
umns including Jensen on DXing, 
Freidman on computers, Test bench 
lips, Noll with Calling All Hams, New 
Products and more. 

dion 
o.._IN; N. 

liplakama 

1.. 

INCTI-ON 9,11.1E1 

SUBSCRIBE TODAY! 

USE THE REPLY CARDS ON YOUR 
LEFT! 

sp~iin 
.ma 
Mmdwoll 
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IScOMING IMIIAY 

In, 

, 

I 11.. 

... ,. .,,'!, yt 
Al : 

An electronics revolution is in the making, but'yoü don't have 
Ito wait until 2001 to find out.how. it will change your life in 
the 21st centiry. Radio -Electronics W llfcrecast the coming 
changes and' how they will atfect you in -he May 1987 issue! 

Created.by. a special ecitorial task force-two years in prepa-. 
ration=this unque issue, 2001, takes you into theresearch 
laboratories Cl Westingiouse, Texas Instruments, Ford and 
Bell Labs where the future is being inven-ed today! 

You'll getan alliance look at what's coming in artificial 
intelligence.. new cars and highways (cleaner, quieter and 
more et lcient)..futufistic energy sources like magneto-hydro- 
dynam c anc particle -beam generators.... personal commu- 
nications systens that will give -you instcnt access,to anyone 
anywhere... super computers and teaching bredkthroughs 
that will mutt plé your capacity to learn! 

Arthur Clarke irdroduces 2001. Isaac Asknov explores the 
nmárvéls of robotics. But it is not science Fiction: Rather it is 

. . .:. :. 

, 't 

Y\. ,, . . 

e. 

emerging technology with a solid foundation in Orient re- 
search and development. 

And its impact will bé enormous. It will change the way ycu 
work...the way you think...the way you live! . - . 

2001 is the kind of special publishing event ttiat can only . 

happen cnce in any magazine's lifetime and it will happen 
to Radio -Electronics in May, 1987. 

With extra features and extra pages, 2001 will bear a pre-' 
mium cover cost, but you can reserve, your copy now at less 
than the regular cover cost by mailing any one of the sub- 
scription orders in this issue. ' . 

2001 is coming in May. Male sure now that you don't miss it! 

Radio - 
Electronics 



SCOPE 
31/2 Digital 

Multimeters 

lff¡ii Model 
DVM-638 

$7995 
Test leads included 

11 function, 
38 

ranges 
Logic 

level 

detector 
Audible 

visual continuity 

Capacitance 
and 

conductance 
measurement 

Model 
DVM-634 

$4875 
7 function, 

32 

ranges 
Transistor 

measurement 

Model 
DVM-636 

8 function, 

$ 6275 
37 ranges 

Capacitance 
measurement 

SCOPE 
31/2 Digit LCD 

with 8 Full Functions 

Model 
DVM-632 

1 

95 
OUR PRICE 

Measures 
only 53%" x 2116" 

x 114" 

Deluxe 
test leads 

included 

0.5% accuracy 
Transistor 

gain test Audible 
continuity 

checking 
& diode 

test 

10 Amp measurement 

Zipped 
Carrying 

Case 

$450 
CC -30 

POrd 
aso Motor ParkwaY, H 

auppau9e, 
NY 11788 

SCOPE 
31/2 Digit 

Capacitance 
Meter 

i11+H1;1 

rIIITTI~T"rs-rei 

Model DCM-602 

Test leads included 

8 ranges 
with full scale 

values 
to 2000 uF 

LSI circuit 
Crystal 

time 

base 
Frequency 

range 

800 Hz to 8Hz 

SCOPE 
Pocket 

Sized 
Audio 

Signal 
Generator 

Model 
RC -555 

$6995 
Test leads & 9V battery 

included 
Low distortion 

sine -wave 
signal 

46 step 

selected 
frequency 

x1 

range 
20 Hz to 1.5 KHz/ 

x100 range 2 KHz to 

150 KHz 

wi1 
11 

Il 

1 HfE IiSOOAC 
2000 

tK 

1 200mA a. 
10A 

20mt 

200V 
200K 

200 
20K 11 

a; 2m, 
2V 

2K 

IIel-APe 200mV 
200f 

INA,.- V tne"l%11,1 

,C) O V T 1 
. 

NAQ mA til , t; o vn 

fx 
Ma 

59G.ü M.) 

OP OVY43Q 
7~1 

ASK FOR FREE CA 

°^eY orders, ch T AOG. ks 
eQcePtetl. 

G.O.0,5 

Toll 
8QJ;9518 

e 

6 

{-11° 1 
SCOPE 

31/2 Digit 

SCOPE 
41/2 Digit LCD 

Bench 
Digital 

Multimeter 

r _, 

+ r1,4133 
A 

L14 
J 

Model 
DVM-6005 

$19995 
Test lead set 6, "D" size 

batteries 
included 

0.4 " high characters 

Conversion 
period: 

500 

milliseconds 

Automatic, 

negative 
polarity 

e 
Alk 

04.1111 
.Al..,,. 

Measures 
only 

i, 

5"x2y,"x%" 
\Ito 

Model 
ó..D° 

DVM-630 

OUR PRICE 

Test leads included 
0.5a/o 

accuracy 
6 functions, 

19 

ranges 
Automatic 

zero 

adjust 
Low battery 

indication 

Zipped 
Carrying 

Case 

CC -30 
$4 

require 25% deP°sit. 

Service 6 shlDPinB Ch 

PORORp RSriRentai 
Ú 

Charge ser, 

i4° 1. 10 
S 1.p01.1$ 
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$ 
.501.?O 

0pj 
and Up 


