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M -mode receiver. 
Covers 150 kHz 30 MHz in 30 bands. 
All mode: USB, LSB, CW, AM, FM. 
Digital VFO's. 50 -Hz, 500 -Hz or 5 -kHz 
steps. F. LOCK switch. 
Ten memories store frequency, band, and 
mode data. Each memory may be tuned 
as a VFO. 
Lithium batt. memory back -up. 
Memory scan. 
Programmable band scan. 
Fluorescent tube digital display of 
frequency (100 Hz resolution) or time. 
Dual 24 -hour quartz clocks, with timer. 
Three built -in IF filters with NARROW /WIDE 
selector switch. (CW filter optional.) 
Squelch circuit, all mode, built -in. 
Noise blanker built -in. 
Large front mounted speaker. 
RF step attenuator. (0- 10 -20 -30 dB.) 
AGC switch. (Slow- Fast.) 
"S" meter, with SINPO scale. 
High and low impedance antenna 
terminals. 
100/120/220/240 VAC operation. 
RECORD output lack. 
Timer REMOTE output (not for AC power). 
Muting terminals. 

Service manuals are available for all receivers and most accesornes 
Specifications and prices subject to change without notice or (bhgahon 

R-1000 High performance receiver 200 
kHz -30 MHz in 30 bands AM, CW. SSB 3 IF 
h fers noise blanker RF attenuator S -mete' 

120 -240 VAC muting terminals built -in speaker 
digital display/clock/timer 

Oational accessories: 
VC 10 VHF converter for R -2000 covers 
18-174 MHz 

"G-455C 500 Hz CW filter for R -2000 
HS -4 Headphones 
HS-5 Deluxe headphones 
HS -6 Lightweight headphones 
HS -7 Micro headphones 
DCK -1 DC cable kit fo- 13.8 VDC operation 
AL -2 Lightning and static arrester 

Acditional information cn Kenwocd all -band 
re:ekters is available from authorized dealers. 

R -600 General coverage receiver 150 
kHz -30 MHz in 30 bands AM. CW, SSB IF fillers 

boise blanker RF attenuator S -meter with 
S NPO scale front mounted speaker 3 anterna 
inputs 100 -240 VAC operation record lack 

rioting terminals digital display 

KENWOOD 
TWO- KENWOOD CONMUNICA -IONS 
1111 West Walnut Street 
Comp on. Caiiforn a 90220 
('IR :-L[ \o. 139 0% FREE 1191- )R%I t 1.10% ('ARI) 



Which Way To YOUR Future? 
Are you at a crossroads in your career? 
Have you really thought about it? Are 
you planning for your future, or perhaps 
refusing to face the subject? Which way 
will you go - down the same old road? 
Or are you ready for something else? 

In electronics you can't stand still. If you 
are not moving ahead, then you're falling 
behind. At the crossroads of your career, 
various choices are available - and, yes, 
decisions have to be made. 

Which road will you take - one that 
doesn't go where you want to be, or one 
that leads to hard work hut also to the 
better life? Ah, decisions, decisions! 

Career decisions are so important that you need all the input 
you can get before locking -in on one of them. Grantham Col- 
lege of Engineering offers you one source of input which may 
help you in making that decision. It's our free catalog. 

Ask for our free catalog and you may be surprised to learn how 
it is easily possible to earn a B.S. degree in electronics without 
attending traditional classes. Since you are already in electronics 
(you are, aren't you ?), you can complete your B.S. degree work 
with Grantham while studying at home or at any convenient 
place. 

But don't expect to earn that degree without hard 
work. Any degree that's worth your effort can't be 
had without giving effort to the task. And of course 
it is what you learn in the process, as much as the 
degree itself, that makes you stand out above the 
crowd - that places you in an enviable position, 
prestige -wise and financially. 

Grantham College of Engineering 
10570 Humbolt Street 

Los Alamitos, California, 90720 

This free booklet 

explains the 

Grantham B.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 
HOME STUDY 

Grantham offers this program, complete but with- 
out laboratory, to electronics technicians whose 
objectives are to upgrade their level of technical 
employment. 

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. 

r 

L 

Grantham College of Engineering M -3 -86 

10570 Humbolt Street, Los Alamitos, CA 90720 

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

Name Age 

Address 

City State Zip 

1 
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e-Radle $haek Parts Plaee_1 
THE BUILDER'S STORE! OVER 1000 COMPONENTS IN STOCK! 

Just a Sample of Our Unique Electronics 
!r 

1 

2 

3 

4 

(1) DC Hobby Motor. Just right for model- making, 
solar and robotics experiments, or rainy day fun for 
the kids. Requires 1.5 to 3 VDC. #273 -223 ... 795 
(2) Gas Discharge Tube. Fast -response transient 
protector for 120 VAC circuits. For use when repeti- 
tive surges are expected. #270 -811 2 49 

(3) Replacement Thermal Fuses. Used as a safety 
protector in many AC- operated coffee- makers and 
heating -type appliances. 240 VAC, 10 amps max. 

Breaks Circuit at Cat. No. Each 

139 °C 
226 °C 

270 -1320 
270 -1321 

.79 

.79 

ten 
s 
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(4) IC Test Probe Adapter. Fits over positive test 
lead to prevent accidental pin -to -pin shorting. 
270 -335 99e 

(5) Xenon Flash Tube. For replacement or 
projects. 100,000 -flash life. With specs. 
#272 -1145 2 99 

(6) PC Board -Mount Electret Mike Element. Wide 
20 to 15 kHz response. Requires 2-10 VDC. 
#270 -090 995 

(7) Two -Tone Piezo Buzzer. Super -loud 100 dB 
output. Use for security, power failure alerters and 
more. Requires 8 to 16 VDC. #273 -070 8.95 

we Can Replace Almost 
Any IC or Semiconductor 

New! 

SPECIAL 
ORDER 

HOTLINE 

Over 200.000 
Substitutions! 

No Minimum Order No Postage Charge 

If the device you need is not part of our regular stock. 
we'll check our new in -store substitution guide and 
special -order a replacement from our warehouse. Your 
order will be sent ASAP to your local Radio Shack store 
and we'll notify you when it arrives. We also offer this 
convenient service on selected tubes, crystals, phono 
cartridges and styli. Come in today for details! 

Speech Synthesis ICs 

Note: ICs are supplied with data and circuit 
examples. All required extra parts are 
available through Radio Shack. 

SP0256 -AL2 Speech Synthesis IC. This remarkable 
28 -pin MOS LSI device uses a built -in program to 
synthesize natural sounding speech. 
#276 -1784 12.95 
CTS256 -AL2 Text -to- Speech IC. This 40 -pin device 
translates standard ASCII characters into control data 
for the synthesizer above #276-1786 16.95 

4000 -Series CMOS ICs 

With Pin -Out 
And Specs 

LOW 990 
As 

Type Description Cat. No. Each 

4001 Quad NOR Gate 276 -2401 .99 
4011 Quad NAND Gate 276.2411 .99 
4013 Dual Flip Flop 276 -2413 1.19 
4017 Decade Counter 276 -2417 1.49 
4049 Hex Buffer 276 -2449 1.19 
4066 Quad Switch 276 -2466 1.19 

Ceramic Disc Capacitors 

Hi -Q Design 
Moistureproof 

Low 39. Pkg. of 2 As 

pF Cat. No Pkg. of 2 

4.7 272 -120' .39 
47 272 -121' .39 
100 272 -123' .39 
220 272 -124' .49 
470 272 -125' .49 

NF Cat. No. Pkg. of 2 

001 272 -126' .49 
.0047 272 -130' .49 
.01 272 -131' .59 
.047 272 -134' .59 
.1 272 -135' .59 

= Rated 500 WVDC = Rated 500 WVDC 

Not Your Usual LEDs! 

8 

(8) XC -5491 Tri -Color LED. Great for status or polar- 
ity indicator. Glows red on DC, green on reverse DC, 
yellow on AC. T -13/4 size. #276 -035 1 29 
(9) CQX21 Blinking LED. Combines a MOS inte- 
grated circuit driver and a red LED. T -13/4 size. Can 
drive several LEDs in series. #276 -036 1.59 

64K Dynamic RAM 

Highest Quality 

Only 

395 

4164. Manufacturer's prime memory chip with 
150 ns access. Now's the time to upgrade your 
computer. Why gamble with (and wait for) a mail - 
order bargain? #276 -2506 3 95 

Compact SPST Reed Relays 

149 Each 

Ideal for fast- reaction switching. Pins for PC mounting. 
Contacts: 1 amp at 125 VAC. Low -current coils. 
Relay Cat. No Each 

5 VDC Coil 
12 VOC Coil 

275 -232 
275 -233 

1.49 
1 49 

Multitester Sale! 

Super Saver! 

Cut 
$18° 

88 R. 39.95 21 
is Easy -to -Read 41/4" 

Mirrored Scale 
Range -Doubler for 
Extra Resolution 

Accuracy, ease of use and famous Micronta' quality 
at an incredible 45% off! Features convenient single - 
knob function selection, 50k ohms -per -volt DC sensi- 
tivity, fuse and overload protection. Measures to 1000 
volts AC and DC, DC current to 10 amps, 0 to 20 megs 
resistance, -20 to + 62 dB. 6 "/16 x 47/8 x 2" With 
leads, probes, manual. Batteries extra. #22 -204 

10 

They Goofed, You Gain! 
SPECIAL PURCHASES! 

Ë= 
11 

12 

(10) Prewired TV RF Modulator. Use TV to 
monitor computers, satellite receivers, even build 
a custom datacom system (see 9/85 issue Mod- 
ern Electronics, p. 53). #277 -1015 4 95 
(11) Computer Keyboard. Very high -quality full - 
stroke matrix -output board with standard 
"QWERTY" layout and total of 75 keys. With 
data. #277-1020 5 95 
(12) 5 VDC DPDT DIP Relay. Subminiature pot- 
ted type fits 16 -pin DIP socket. Contacts rated 2 
amps at 120 VAC. #275 -244 1 99 

Boards for Interface Projects 
13 

14 

(13) Two-Bus Plug -In Board. 4'/2 x 4" with prednlled DIP pat- 
tern. Fits 44 -pin socket. M276 -152 2 99 

3- Voltage Source Plug -In Board. 4276- 154... ...... 2.99 

(14) Plug -In Board With RS -232 Ports. Fits 44- position 
socket, accepts Iwo RS -232 connectors (below). 45 /,s x 55 /,6' 
two buses, predrilled DIP pattern. 4276.187 3 99 

(15) Jumbo Two-Bus Plug -In Board. 4Vzx94/is" Fits 44- 
position socket. Accepts up to 24 16-pin DIP sockets with ample 
room for discrete components. 4276 -190 .... .. 5.95 

Jumbo One -Bus Plug -in Board. 4276 -191 5.95 

(16) 44- Position Card -Edge Socket. 4276 -1551 2.99 
(17) Sub-D 25 -Right -Angie Connector. 4276 -1521 ...3.29 
(18) Wire Terminals. Set of 4 Mount on board, secure two 
wires. Clever stackable design 4276-1388 4/1.99 

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifi- 

ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more! 
Radie lhaclk 

A DIVISION OF TANDY CORPORATION 

/Prices apply at participating Radio Shack stores and dealers 

I lc( I F. 23 ON FRF:F: INFORMATION CARD 
Say You Saw It In Modern Electronics March /986 / MODERN ELECTRONICS / 3 



IIIiiEDITORIAL l 

Enormous research and development 
efforts in the electronics field continually 
produce new product shoots from its 
seeds. Some of these open up brand new 
fields that never existed before, others 
evolutionary advances, and, naturally, 
many lead to nowhere. Observing reports 
on research advances can be an interest- 
ing pastime since it enables one to specu- 
late on the future shape of electronics and 
computer products. 

Once out of the basic and engineering 
research stage, even impressive develop- 
ments may take a long time to reach a 

marketable state, if ever. For example, it 
took about nine years for Xerox to devel- 
op and introduce its local area network 
(LAN), Ethernet. IBM's recently intro- 
duced token -ring net awaited a three -year 
development period for chips by Texas 
Instruments. The DOD's Ada software is 

The Seeds 

still wandering about, while Bell Labs' 
Unix operating system, too, has not hit 
full force after many years of promise. 
And how many years did it take to adapt 
Xerox's exciting Smalltalk graphics and 
"mouse" control concepts to the real 
world through Apple computer's Macin- 
tosh? Look, too, at Videotex, which 
promised to bring computer information 
banks to every home TV with the addi- 
tion of a decoder. We're still waiting. 

Nonetheless, enough new develop- 
ments are transformed into viable prod- 
ucts to change the face of electronics and 
computers as we know them to justify 
large investments in research by scientists 
and engineers. Without this commit- 
ment, we'd be standing still. Without this 
commitment, Japan could not rely on us 
in many areas to allow them to create new 
products that they can make and sell to 

Why Doesn't It Work? i can't get my "Discover the 'Hidden 
World' of FM Broadcasting" decoder 
(December 1985) to operate properly. In 
comparing the component -layout guide 
against the schematic, I noticed some dis- 
crepancies. Having corrected what I 
could, I still can't get the decoder to work 
properly. So why doesn't it work? 

W. Ford 
New York, NY 

You and other readers have fallen vic- 
tim to `gremlins" -this time in the form 
of stick -on artwork that didn't. Some 
tiny pieces of the etching -and - drilling 
guide seem to have fallen off and gotten 
lost at the film house, and one got mis- 
placed on the components guide. Rather 
than try to talk you through the correc- 
tions, we're including here a corrected 
Fig. 3 (in reduced size). There are two 
other corrections to be made in Fig. 2: 
change the value of R7 to 100K and that 
of CIO to 0.1- µF. -Ed. 

Spelling Checker, Please 

Love your magazine. Lots that's inter- 
esting and pertinent. Forrest Mims' series 
on laser diodes is a real winner; well- 

(Continued on page 59) 

us. (They now pay about ten times as 
much to us on patent licenses as we do to 
them.) Without this commitment, the So- 
viet Union would have to cut back on its 
industrial spy force. 

With the industrial world so dependent 
upon us for fundamental knowledge, we 
had better intensify our support of re- 
search, don't you think? Of course we 
should, but not for the tongue -in -cheek 
reason cited. Research efforts should be 
strengthened and more focused, but 
there's got to be a better way to deal with 
its results than is being done at present in 
order to become more internationally 
competitive. Only birds eat seeds. 

4 / MODERN ELECTRONICS / March /986 



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 -DA 
List price $699.95/CE price $394.95 /SPECIAL 
10 -Band 20 Channel Crystalless AC /DC 
Frequency range: 25.550 MHz continuous coverage 
and 800 MHz. to 1.3 GHz. continuous coverage 
The Regency MX7000 scanner lets you monitor 
military. F.B.I., Space Satellites. Police and Fire 
Departments, Drug Enforcement Agencies, Defense 
Department Aeronautical AM band. Aero Navigation 
Band. Fish & Game. Immigration. Paramedics. 
Amateur Radio. Justice Department State Depart- 
ment. plus thousands of other radio frequencies 
most scanners can't pick up. The Regency MX7000 
is the perfect scanner for intelligence agencies that 
need to monitor the new 800 MHz. cellular telephone 
band. The MX7000. now at a special price from CE. 

Regency® Z60 -DA 
List price $379.95/CE price $179.95 /SPECIAL 
8-Band, 60 Channel No- crystal scanner 
Bands: 30.50. 88-108. 118-136. 144.174. 440-512 MHz. 

Hear Police, Aircraft and the FM Broadcast Bands. 
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 -DA 
List price $329.95/CE price $159.95 /SPECIAL 
7-Band, 45 Channel No-crystal scanner 
Bards: 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 commercial 
FM broadcast band. The Z45. now at a special price 
from Communications Electronics Inc. 

Regency® RH250B -DA 
List price $613.00 /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 UHF version of the 
same radio called the RU150B covers 450 -482 
MHz. but the cost is $449.00. To get technician 
programming instructions. order a service man- 
ual from CE with your radio system. 

NEW! Bearcat® 50X1.-DA 
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 * BP50 which is a rechargeable 
battery pack for $14.95. a plug -in wall charger, part 
x ÁD100 for $14.95 and also order optional 
cigarette lighter cable part a PS001 for $14.95. 

Regency 
RH250 

NEW! JIL SX 400 -DA 
List price $799.95/CE price $399.95 /SPECIAL 
Multi -Band 20 Channel No-crystal Scanner 
Search Lockout Priority AC/DC 
Frequency range 26.520 MHz continuous coverage 
With optionally equipped RF converters 150KHz 3.7 GHz. 
To celebrate our 15th anniversary. when you order theJIL SX- 
400 synthesized scanner before March 31. 1986. from CE. 
you'll get your choice of the RF- 8014 -DA or RF-5080-DA 
converter free. Or if you prefer. you can get the RF-1030-DA 
converter for only $50.00 more with your SX -400 order. The 
JIL SX -400 is designed for commercial and professional 
monitor users that demand features not found in ordinary 
scanners. The SX -400 will cover from 150 KHz to 3.7 GHz 
with RF converters. You may also order the following RF 
converters for your SX -400 scanners separately at these prices 
RF-1030 -DA at $234.95 each for frequency range 150 KHz. - 

30 MHz. USB. LSB. CW and AM. (CW filter required for CW 
signal reception): RF- 5080 -DA at $194.95 each for 500-800 
MHz.: RF- 8014 -DA at $194 95 each for 800 MHz. -1.4 GHz. 
Be sure to also order ACB-300 -DA at $99.95 each which is an 
antenna control box for connection of the RF converters. The 
RC- 4000 -DA data interface at $259.95 each gives you 
control of the SX -400 scanner and RF converters through a 

computer. Add $3.00 shipping for each RF converter. data 
interface or antenna control box. Add $10.00 for shipping both 
the scanner and free converters. If you need further information 
on the JIL scanners. contact JIL directly at 213.926.6727 or 
write JIL at 17120 Edwards Road Cerritos, California 90701. 

SPECIAL! JIL SX- 200 -DA 
List price $499.95/CE price $157.95 /SPECIAL 
Multi -Band - 16 Channel No-Crystal Scanner 
Frequency range 26 -88. 108.180. 380 -514 MHz. 
The JIL SX -200 has selectable AM /FM receiver circuits. 
tri- switch squelch settings -signal. audio and signal & 
audio. outboard AC power supply - DC at 12 volts built - 
in. quartz clock - bright vacuum fluorescent blue read- 
outs and dimmer. dual level search speeds. tri-level scan 
delay switches, 16 memory channels in two channels 
banks. receive fine tune (RIT) ± 2KHz., dual level RF gain 
settings - 20 db pad AGC test points for optional signal 
strength meters all for this special price. 

NEW! Regency® HX1200 -DA 
List price $369.95/CE price $219.95 /SPECIAL 
8-Band, 45 Channel No Crystal scanner 
Search Lockout Priority Scan delay 
Sidellt liquid crystal display EAROM Memory 
New Direct Channel Access Feature 
Bands: 30.50. 118.136. 144 -174. 406.420. 440.512 MHz. 
The new handheld Regency HX1200 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 45 channels at the same time including 
the AM aircraft band. The LCD display is even sidelit for night 
use. Order MA-256 -DA rapid charge drop -in battery charger 
for $68.95 plus $3.00 shipping/handling. Includes wall charger. 
carrying case. belt clip. flexible antenna and nicad hatter: 

NEW! Bearcat® 100XL -DA 
List price $349.95/CE price $209.95 /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 the same low price. Size is 
11" x 71/2" x 2' /s' The Bearcat 100XL 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 govemment 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 -DA 
List price $339.95/CE price $209.95 /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 2I0XW is an advanced third generation 
scanner with great performance at a low CE price 

NEW! Bearcat® 145XL -DA 
List price $179.95/CE price $102.95 /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 

THE MONITORING MAGAZINE 

MX7000 
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NEW! Bearcat® 800XLT-DA 
List price $499.95/CE price $317.95 
12 -Band 40 Channel No-crystal scanner 
Priority control SearcWScan AC /DC 
Bands 29-54. 118-174. 406-512. 806-912 MHz. 
The Uniden 800XLT receives 40 channels in two banks. 
Scans 15 channels per second. Size 9%" x 44" x 121." 

OTHER RADIOS AND ACCESSORIES 
$179.95 
$195.95 
S128.95 
$98.95 

$239 95 
$209.95 
$49.95 

$349.95 
$99.95 
$59 95 

. $98.95 
$198.95 
$129.95 
$124.95 
$329.95 
$454.95 
$449 95 
$399 95 

. $69.95 
5119.95 
$79.95 
$68.95 
$1995 
$34 95 
$24.95 
$24 95 

- $24.95 
$24.95 
$19.95 
$19.95 

$9.00 
- $3.00 

$1295 
$12.95 
$14.95 
$14.95 
$10.95 
$14.95 
$35.00 
$35.00 

Panasonic RF- 2600 -DA Shortwave receiver 
Panasonic RF- 8300 -DA Shortwave receiver 
RD9S -DA Uniden Remote mount Radar Detector 
RD55 -DA Uniden Visor mount Radar Detector 
RD9 -DA Heiden "Passport" size Radar Detector 
BC 210XW -DA Bearcat 20 channel scanner SALE. 
BC -WA -DA Bearcat Weather Alen' 
DX 1000 -DA Bearcat shortwave receiver SALE 
PC22 -DA Uniden remote mount CB transceiver. 
PC5S -DA Uniden mobile mount CB transceiver 
R1060 -DA Regency 10 channel scanner 
14X3000 -DA Regency 30 channel scanner 
X1.156-DA Regency 10 channel scanner SALE 
ÚC102 -DA Regency VHF 2 chan 1 Watt transceiver 
R12508 -DA Regency 10 ch 25 Watt VHF transceiver 
RH600B -DA Regency 10 ch. 60 Watt VHF transceiver 
RU150B -DA Regency 10 channel UHF transceiver 
RPI410 -DA 10 ch. handheld no-crystal transceever 
P1405 -DA Regency 5 amp regulated power supply 
P1412 -DA Regency 12 amp regulated power supply. 
BCIO -DA Battery charger for Regency RPH410 
611A256-DA Drop -in charger for HXI000 & HX1200 
MA257 -DA Cigarette lighter cord for HX1200. 
MA917 -DA Ni -Cad battery pack for HX1200 
ECIO-DA Programming tool for Regency RPH410. 
SMRH250 -DA Service man. for Regency RH250 
SMRUI50 -CA Service man for Regency RU150 
SMRPH4I0 -DA Service man. for Regency RPH410 
SMMX7000 -DA Svc man. for MX7000 & MX5000 
SMMX3000 -DA Service man. for Regency MX3000 
B-4-DA 12 V AAA Ni -Cad batteries (set of foun 
A- 135C -DA Crystal certificate. ... 
FB -E -DA Frequency Directory for Eastern U S.A. 
FB -W -DA Frequency Directory for Western U S A. 
TSG-DA "Top Secret" Registry of U.S. Govt. Fraq. 
TIC -DA Techniques for Intercepting Comm_ 
RRF -DA Railroad frequency directory 
C1E -DA Covert Intelligence. Elect. Eavesdropping 
A60-DA Magnet mount mobile scanner antenna 
A70-DA Base station scanner antenna 
USAMM -DA Mag mount VHF /UHF ant w/ 12' cable... $39.95 
USAK- DA '/i" hole mount VHF /UHF ant w/ 17' cable... $3500 
USATLM -DA Trunk lip mount VHF /UHF antenna $35 00 
Add $300 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 without 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 
merchandise total under $50.00. Shipments are F.O.B. 
Ann Arbor. Michigan. No COD's. Most products that we 
sell have a manufacturers warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE. Non -certified checks require 
bank clearance. 

Mail orden to: Communications Electron- 
ics' Box 1045, Ann Arbor. Michigan 48106 
U.S.A. Add $7.00 per scanner for 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 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. Telex CE anytime, dial 
810-223-2422. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center' and CE logos are trademarks 
of Communications Electronics Inc 
t Bearcat is a registered trademark of Uniden Corporation 
t Regency is a registered trademark of Regency Electronics Inc. 

AD 02I586 -DA 

Copyright © 1986 Communications Electronics Inc. 

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

MCOMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P.O. Box 1045 Ann Arbor, Michigan48106-1045 U.S.A. 
Ca11800 -USA -SCAN oroutaid U.S.A. 313-973-8888 
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THE BEAT DOESN'T GO ON. Greenwich Mean Time, the timekeeping standard in 
Great Britain since 1675, will be shut down within a year or so. Seems 
that the six atomic clocks are too costly to maintian (about $100,000 
per year). The clocks aren't located in Greenwich anymore, nor does 
the world depend on their timekeeping now since timekeeping standards 
are based on readings of 150 atomic clocks spread around the world by 
a Paris -based organization. Nor is "Greenwich" time called by that 
name now. It has been Coordinated Universal Time (abbreviated out of 
alpha order as UTC) for some time. Another tradition down the drain. 
VIDEO CAMERAS SLIP. Video camera sales dipped almost 33% in November 
'85; 13% Jan. - Nov. '85. This appears to reflect the growing sales 
of camcorders (VCR- camera combinations using the 8 -mm format). Color 
TV receivers were up 4.3% in the same period as compared to 1984, while 
home VCRs led all video products with a 56.7% year -to -date increase. 
ELECTRONIC CALCULATOR PRODUCTION MILESTONE. Sharp Electronics recently 
rolled off its assembly line in Japan the 200 millionth electronic cal- 
culator just five years after automating production. During the company's 
first decase of electronic calculator production, which started in 1964, 
it averaged 100,000 units per year. Now it spews out 30 million a year 
or one calculator every second. 

300,000 WORDS /SECOND SCANNER. A computer information retrieval system 
powerful enough to scan ten years of back issues from a major daily 
newspaper in 12 minutes and "read" the Bible in three seconds has been 
announced by the Scottish Development Agency. Developed by Memex, Ltd, 
East Kilbride, Scotland, the $200,000 Unix -based mini, called the Hyper - 
search, requires no indexing of the data base, no key words, no limit 
on data -base size, unlike conventional data bases do. 
NEW "POWER STICK" BATTERY. GE has introduced a new rechargeable battery 
called "The Power Stick" that can replace several C- or D -size batteries 
in portable TV sets and stereo cassette recorders. It comes with a 
charging ring that connects to a separately installed positive electrical 
contact to recharge the battery automatically whenever the product is 
plugged into an ac outlet. 

CAR SEAT REMEMBERS YOU. A tiny on -board computer, about the size of two 
packs of cigarettes, remembers your seat -adjustment position plus 
one other person's. Its an option on 1986 Cadillacs, working in conjuction 
with ITT's six -way power seat adjustor. To use after programming, the 
driver simply pushes a numbered button on the door panel. 

COMMUNICATIONS TECHNICIANS ASSOCIATION. The Association of Communications 
Technicians (ACT) was formed July 1985 by the National Association of 
Business and Educational Radio (NABER) and, as of September '85, has 285 
members. All comtechs are eligible for General membership, while certified 
members can join as Senior Members. Information on benefits, how to join, 
etc., can be received by calling NABER at 202 -833 -3956. 

SECURITY ALERTER FOR WANDERING ELDERLY. With longevity extended in the 
U.S., there are more and more people who "wander" due to Alzheimer's 
disease or just plain senility. A new electronic device to monitor the 
security of these people was introduced by Cortrex Electronics (Southern 
California). Called "Kare Alert," it consists of small, FM- linked 
units that keep tabs on whereabouts of up to two persons simultaneously. 
The units have a water alarm, range settings, and an emergency call button. 
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CABLE -TV 

BONANZA! 
ITEM 

SINGLE 
UNIT 

PRICE 

DEALER 
10 -UNIT 
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 - TRIMODE UNIT FOR JERROLDS 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 
Output 

Channel 
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 

PLEASE PRINT 

Name 

Address . _.City 

State __ -_- Zip _ Phone Number I 

Cashier's Check i Money Order COD I Visa I . Mastercard 

Acct $ _ Exp Date 

Signature - 

SUBTOTAL 
Shipping Add 
53.00 per unit 

COD 8 Credit 
Cards - Add 5% 

TOTAL 

FOR OUR RECORDS. 

DECLARATION OF AUTHORIZED USE - I. the undersigned. do hereby declare under 
penalty of pertury 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. # 20 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 in your area. Thank You 
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Move up to a high paying 
And you can start by actually building your 

own 16 -bit IBM -compatible computer! 
You can create your own bright, high paying future as 

an NRI trained computer service technician. The govern- 
ment now reports that computer service and repair is the 
fastest growing career field. The biggest growth in jobs 
between now and 1995, according to Department of Labor 
estimates, will occur in the computer service and repair 
business, where demand for trained technicians will actual y 
double during the next 10 years! There is still plenty of 
room for you to get in on the action -if you get the proper 
training now. 

Total computer systems training, 
only from NRI 

If you really want to learn how to work on com- 
puters, you have to get inside one! And only NRI takes 
you inside a computer, as powerful and advanced as 
the Sanyo MBC- 550 -2. As part of your training, you'll 
build this Sanyo, which experts have hailed as the "most 
intriguing" of all the new IBM -compatibles. Computer 
critics say, The Sanyo even surpasses the IBM PC in 
computing speed and graphics quality." 

This hands-on experience is backed up with 
training in programming, circuit design and peripherals 
Only NRI gives you such in -depth total systems training 

The kind of understanding built only 
through experience 

Even if you've never had any previous training in elec- 
tronics, you can succeed with NRI training. You'll start with 
the basics, rapidly building on the fundamentals of elec- 
tronics until you master such advanced concepts as digital 

logic, microprocessor design, and 
computer memory. 

You'll build and test 
advanced electronic 

circuits using 
the exclusive NRI 
Discovery Labe 
and professional 
Digital Multimeter, 

both of which are 
yours to keep. 

You'll assemble Sanyo's 
intelligent keyboard, install the 
powe- supply and disk drive, and 
interface the high resolution 

monitor -all the while 
performing hands-on 

experiments and 
demonstrations that 



career servicing computers. 
fine tune your computer skills. And you also get over $1,000 
worth of software, including WordStar and CalcStar. 

Learn to service today's computers 
As you train with your Sanyo, you'll gain the 

knowledge you need to become a computer profes- 
sional. You'll learn to program in BASIC and machine 
language. You'll use utility programs to check out the 
operation of the Sanyo's 8088 microprocessor (the 
same chip used in the IBM PC). You'll learn how to 
debug programs and write your own new software. 

Most importantly, you'll understand the prin- 
ciples common to all computers. Only a person 
who fully understands all the fundamentals can 
hope to be able to tackle all computers. NRI 
makes sure that you'll get the training you 
need to maintain, troubleshoot and service 
computers. 

Learn at home in spare time 
With NRI training you'll learn at home on your own 

time. That means your preparation for a new career or 
part -time job doesn't have to interfere with your current 
job. You'll learn at your own pace, in the comfort and 
convenience of your own home. No classroom pressures, 
no rigid night school schedules. You're always backed up by 

the NRI staff and especially your NRI instructor, who will 

answer questions, give you guidance and be available for 
special help if you need it. 

Let others worry about computers taking their jobs. 
With NRI training, you'll soon have computers making 
good paying jobs for you. 

Send for free NRI catalog 
Send the post -paid reply card today for 

NRI's 100 -page catalog, that gives all 

the facts about computer training plus 
career training in Robotics, Data Com- 

munications, TVNideo Servicing and many 
other fields. If some other ambitious person 

beat you to the card, write to NRI at the 
address below. 

M H 00 LS 

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

We'll Give You Tomorrow. dill 

IBM is a Registered Trademark of International Business Machines 
Corporation. 
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For more information on products 
described, please circle the appropri- 
ate number on the Free Information 
Card bound into this issue or write to 
the manufacturer. 

Miniature Oscilloscope 
New from Leader Instruments Corp. 
is the Model LBO -325, a 2- channel, 
60 -MHz attache -case -size oscillo- 
scope. The full- featured scope has a 
large 8 x 10 division, 3.5 " rectangu- 
lar CRT with internal graticule and a 
12 -kV accelerating voltage for sharp, 
clear and bright trace display. A dual 
timebase with calibrated delay and 

Apple II Diagnostic Disk 
And Controller Card 
Jameco Electronics has just intro- 
duced its Model JE877 "Applesur- 
ance" diagnostic disk controller card 
for Apple Il, II + and Ile computers. 
The new assurance /maintenance 
tool and dual -disk drive controller 
can verify and check the operating 

Portable CD Player 
Magnavox's new Model CD -9510 su- 
per- compact disc player measures 
only 7.46 "D x 4.96 "W x 1.57 "H 

alternate sweep allows any portion of 
a waveform to be expanded for de- 
tailed observation while still display- 
ing the main timebase. Comprehen- 
sive triggering facilities include alter- 
nate triggering for a stable display of 
two asynchronous signals, video sync 
separators, variable trigger holdoff, 
level and preset controls. 

The vertical input section offers 
1 -mV sensitivity and add and sub- 
tract modes. A channel -1 output is 
available on the rear panel to drive 
other less- sensitive equipment. A sig- 
nal delay line is provided to permit 
observation of sharp leading edges. 
The 8 -Ib. LBO -325 comes with carry- 
ing handle and fold -away tilt stand. 
$1500. 

CIRCLE 25 ON FREE INFORMATION CARD 

for convenient carry -along listening. 
This personal Compact Disc player 
offers a 10 -track music memory and 
repeat, forward and reverse track 
skip, forward /reverse music search, 
play /pause control and a nine -func- 
tion display. 

Additional features include a stop/ 
clear function, an open -door key, a 

hardware of an Apple system each 
time the computer is turned on. 

On power -up, the system checks 
RAM and ROM memory, the CPU 
and the disk drives. The diagnostic 
routines can be canceled with the 
touch of a keyboard key. The pack- 
age comes with complete user in- 
structions. $69.95. 

('IR('I E 26 ON FREE INFORMATION CARD 

power key and a mode key. There are 
also a Remain key that selects the dis- 
play of either elapsed or remaining 
time and a Program key that can be 
used to store or cancel tracks in the 
10 -track music memory. 

In addition to operating on its own 
battery pack for portable use, the CD 
player can be used in a home- enter- 
tainment system using an ac adapter. 
$300 includes main unit, ac adapter 
and connecting cord; $60 for acces- 
sory pack that includes battery pack, 
carrying case, shoulder strap and 
digital headset. 

CIRCLE 27 ON FREE INFORMATION CARD 

Portable Charger /Power Pack 
A hand -held rechargeable, self -con- 
tained power pack capable of charg- 
ing a spent battery in 30 minutes or 
less has been introduced by Energy 
Exchange Systems. Called the 
"Charge It Power Pac," it is de- 
signed to be plugged into the cigarette 
lighter receptable in a vehicle to re- 
store a weak battery to starting con- 
dition without leaving the vehicle. 
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In addition to recharging batteries, 
the Charge It can be used as a port- 
able power supply for any appliance 
that runs on 12 volts dc. Each unit 
comes with a 12 -volt adapter for use 
with any compatible accessory. 
Charge It is fully rechargeable; the 
GE Ni -Cd battery included in it can 
be replenished from either 117 -volt 

ac house current or a 12 -volt dc 
source. Connections for both ac and 
dc charging are included. 

Charge it measures 6" x 3" x 2" 
and weighs 2 lbs., yet delivers 6 

amperes of charging current. A zip- 
pered storing case is supplied with the 
device. 

CIRCLE 2$ ON FREF: INFORMATION CARD 

meter with a 100 -ms response time is 

available from Beckman Industrial 
as the Model 310B. It features an 
audible beeper that simplifies mak- 
ing continuity checks. Response time 
in this mode is 100 ms to beep turn - 
on. The DMM also features a 10 -am- 
pere current range, 0.25% dc voltage 
accuracy, a diode test function, a 
10 -kHz bandwidth on ac, and a 2000 - 
hour battery life. 

A single large rotary switch selects 
both function and range simultane- 
ously for simplified operator use. 
Measurements appear in a large 3'/ - 

decade LCD window, along with a le- 
gend of the function selected. Over- 
load protection is to 5 kV transients 
on all voltage ranges and to 600 volts 
on all resistance ranges. The 2 -am- 

pere current range is protected with a 
2- ampere, 600 -volt fuse, while the 10- 

ampere range is unfused and can 
withstand up to a 20- ampere over- 
load for 30 seconds. 

The 310B comes with test leads, 
battery, spare fuse and user's man- 
ual. $155. 

CIRCLE 29 ON FREE INFORMATION CARD 

Professional -Grade DMM Antistatic Workstation 
A professional -grade digital multi- A new low -cost antistatic worksta- 

tion from Wescorp (Mountain View, 
CA) has been designed with electron- 
ics hobbyists in mind. The Model 

products against sensitivity to elec- 
trostatic charges of 1000 volts or less. 
The green side extends static protec- 
tion to the 1000 -to -4000 -volt range. 

The adjustable wrist strap is made 
of elastic polyester with a buckle that 
can be adjusted to any wrist size with- 
out leaving a "tail." Insulation on 
the outside of the attachment pro- 
tects the user against electrical shock 
from contact with equipment. 

A 10 -ft. retractable wrist -strap 
cord has a banana jack at the end that 
mates with a banana plug on the mat. 
A 10 -ft. conductive plastic ground- 
ing cord with an alligator clip con- 
nects to the opposite corner of the 
bench cover. Both wrist and ground- 
ing straps have built -in 1- megohm 
safety resistors. $39.95. 

CIRCLE 30 ON FREE INFORMATION CARD 

Satellite TV Receiver Kit 
Dick Smith Electronics is now mar- 
keting a price- busting satellite TV 
receiver kit designed for easy assem- 
bly and alignment. Once the kit is 

assembled, only a received signal and 

WS9001 workstation includes an 18 " 

x 24" workbench cover, an adjust- 
able wrist strap and a grounding 
strap. The conductive and dissipative 
fabric cover's black side protects 

a multimeter are required to get it 

properly tuned for clean reception. 
Everything needed to assemble the 
kit is provided, including all compo- 
nents, hardware, silk- screened front 
and rear panels, and enclosure. The 
fiberglass printed- circuit board is 

solder masked and has a components - 
placement overlay. $100. 

CIRCLE. 31 ON FREE. INFORMATION CARD 

Deluxe Radar Detector 
Sparkomatic's dual -conversion su- 

(Continued on page 80) 
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Franklin Ace 2200 Computer: 
A cross between the Ile and IIc with an IBM -style keyboard 

No matter what model of computer you 
have, there are certain features that you 
wish you could change. For Franklin 
Computer, which was the first major Ap- 
ple -clone maker, its new ACE 2200 com- 
puter may well be your answer, since it 
presents a blend of some of the best fea- 
tures of the Apple Ile, IIc and IBM PC. 

The 2200 system consists of the main 
unit, which houses a motherboard and 
two floppy drives, a detachable key- 
board, with a 6 -ft. coiled cord, and high - 
resolution monitor. The system is com- 
patible with most Apple Il software and 
has suggested retail prices of $999 for the 
computer and $139 for the monitor. A 
single -drive ACE 2100 model retails for 
$849, while an ACE 2000 model with no 
drives has a suggested retail price of $699. 

Overview 2200 

The Franklin ACE 2200 has many of the 
same standard features as the Apple IIc. 
It has 128K RAM, 80- column capability, 
a 65SCO2 microprocessor (the functional 
equivalent of the 65CO2) and an I/O port. 
But rather than two serial ports, as on the 
IIc, the Franklin includes a single parallel 
port with a DB -25 interface as on the IBM 
PC, giving the machine greater versatility 
for mating a dot -matrix printer to it. 

The sleek looking main unit, made of 
sturdy metal, is predominantly beige with 
a black front. LEDs on the front indicate 
power, diagnostics, CPU activity (judged 
by brightness and blinking rate), disk er- 
rors and double hi -res graphics. To open 
the unit, you unscrew two screws and lift 
one side up. The motherboard on the 
2200 contains two Apple- compatible 
hardware slots. This is two more than the 
11c, though five less than the IIe. But con- 
trasting the 2200 with the Ile, some im- 
portant functions, such as 80- column 
capability, extra RAM, the floppy -disk 
interface, and printer interfaces are either 
included on the motherboard or on a card 
that connects to the board, instead of be- 
ing options. And the 2200's price is still 
less than the Ile's without the options. 

The two slots function as slot #2, the 
usual slot for a serial card, and either #4 

or #7, depending on the position of a 

jumper connector. There is 64K of RAM 

on the 2200 motherboard and an addi- 
tional 64K on a "daughter- board" card 
that connects to the board. Franklin re- 
cently announced memory cards of either 
320K ($139) or 512K ($199) RAM that can 
replace the 64K card, increasing user 
memory from 128K to either 384K or 
576K. Either replaces the daughter board 
so that an extra slot is not used up. The 
printer interface supports pri.pters from 
Epson, Okidata, C. Itoh, and Star Mi- 
cronics. For those who really need extra 
slots, there is a bus connector on the 
motherboard that can be connected to a 

four -slot expansion chassis. A serial port 
board can also be added for data com- 
munications purposes. 

Memory can be used as a solid -state 
disk drive for high -speed work. A utility 
diskette that comes with the Franklin 
computer includes a software program 
for this purpose. The extended memory 
card is also compatible with software for 
Ramworks or Titan cards. The chip pop- 

ulation on the motherboard is more like 
that of the Apple H + than the Ile. How- 
ever, it is expected that Franklin will soon 
be using custom chips that will replace 
many of the chips now on the board as 

Apple has done. 
The main unit contains two 5.25 " half - 

height floppy -disk drives mounted side 
by side. Disks can be formatted with 35 or 
40 tracks and store up to 165K. Storage 
on Apple II disks is 143K. 

For game players, there is a 9 -pin joy- 
stick port at the rear of the main unit. The 
old 16 -pin DIP game connector is still 
around, though; it's located on the 
motherboard. This connector, like the 
Ile's, does not support a mouse. A built - 
in speaker and adjustable volume control 
are included. 

The system unit contains a power sup- 
ply rated at 67.1 watts, which is much 
higher than that of the Apple Ile. This 
higher capacity might allow such com- 
ponents as an internal hard disk to be 
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Super Disk 
Diskettes 
Now... Diskettes you can 
swear by, not swear at. 
Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
as good, and some you wouldn't think of trusting with even 
one byte of your valuable data. Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted in an abundance of low quality 
but rather expensive diskettes in the marketplace. 
A NEW COMPANY WAS NEEDED AND STARTED 
Fortunately, other people in the diskette industry recognized 
that making ultra -high quality diskettes required the best and 
newest manufacturing equipment as well as the best people 
to operate this equipment. Since most manufacturers seemed 
satisfied to give you only the everyday quality now available, 
an assemblage of quality conscious individuals decided to 
start a new company to give you a new and better diskette. 
They called this product the Super Disk diskette, and you're 
going to love them. Now you have a product you can swear by, 
not swear at. 

HOW THEY MADE THE BEST DISKETTES EVEN BETTER 
The management of Super Disk diskettes then hired all the 
top brains in the diskette industry to make the Super Disk 
product. Then these top bananas (sometimes called floppy 
freaks) created a new standard of diskette quality and 
reliability. To learn the "manufacturing secrets" of the top 
diskette makers, they've also hired the remaining "magnetic 
media moguls" from competitors around the world. Then all 
these world class, top -dollar engineers, physicists, research 
scientists and production experts(if they've missed you, send 
in your resume to Super Disk) were given one directive...to 
pool all their manufacturing know -how and create a new, 
better diskette. 
HOW SUPER DISK DISKETTES ARE MANUFACTURED 
The Super Disk crew then assembled the newest, totally 
quality monitored, automated production line in the industry. 
Since the manufacturing equipment at Super Disk is new, it's 
easy for Super Disk to consistently make better diskettes. 
You can always be assured of ultra -tight tolerances and 
superb dependability when you use Super Disk diskettes. If 
all this manufacturing mumbo -jumbo doesn't impress you, 
we're sure that at least one of these other benefits from using 
Super Disk diskettes will: 
1. TOTAL SURFACE TESTING - For maximum reliability, and to lessen the likelihood of 
disk errors. all diskettes must be totally surface tested. At Super Disk, each diskette is 
100% surface tested. Super Disk is so picky in their testing, they even test the tracks that 
are in between the regular tracks. 
2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your 
computer. it must be compatable physically. Super Disk has an entire line of 57. -inch 
and 3s: -inch diskettes for your computer. 
3. SPECIALLY LUBRICATED DISK Super Disk uses a special oxide lubricant which is 
added to the base media in the production of their diskettes. This gives you a better disk 
drive head to media contact and longer head and disk life. 
4. HIGH TEMPERATURE /LOW-MARRING JACKET A unique high temperature and 
low-marring vinyl jacket allows use of their product where other diskettes won't work. This 
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket. 
5. REINFORCED HUB RINGS - Standard on all 48 Tel Super Disk mini- disks, to 
strengthen the center hub hole. This increases the life of the disk to save you money and 
increase overall diskette reliability. 
B.DISK DURABILITY- Super Disk diskettes will beat all industry standards for reliability 
since they will give you more than 75% of the original signal amplitude remaining even 
after an average (Weibul B-50) of 30 million passes. They are compatible with all industry 
specifications as established by ANSI, ECMA. ISO, IBM and JIS. 
7. CUSTOMER ORIENTED PACKAGING All Super Disk disks are packaged 10 disks to 
acarton and 10 cartons to a case. The economy bulk pack is packaged 100 disks to acase 
withoJt envelopes or labels. 
B. LIFETIME WARRANTY - If all else fails, remember, all disks made by Super Disk Inc., 
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications. 
Super Disk Inc. will replace them under the terms of the Super Disk warranty. 
9. SUPERB VALUE - With Super Disk's automated production line. high -quality error - 
free disks are yours without the high cost. 

Order toll free 800 -USA -DISK 

NOW...NAME BRAND QUALITY AT SUPER CE PRICES 
Now, you can buy Super Disk brand diskettes directly from Communi- 
cations Electronics at prices less than "unbranded" generic diskettes. 
Your data is valuable, so why take chances using a diskette that could 
be so unreliable that the manufacturer refuses to put their name on it. 
To save you even more, we also offer Super Disk bulk product where 
100 diskettes are packed in the same box without envelopes or labels. 
Since we save packaging costs, these savings are passed on to you. 
Diskette envelopes are also available from us. These superstrong and 
tear resistant envelopes are only $10.00 per pack of 100. Use order at 

CV -5 for a 100 pack of 5'/4" diskette envelopes. 

39C per disk 
uantity One 

Our diskettes are packed 10 disks to a carton and 10 cartons to a case. 
The economy bulk pack is packaged 100 disks to a case without 
envelopes or labels. For best value, you should order in increments of 
100 diskettes. Almost all diskettes are immediately available from 
Super Disk. With our efficient warehouse facilities, your order is 
normally shipped in less than a day. 

Super Disk 
SAVE ON SUPER DISK' DISKETTES price 

Product Description Part x per disc (S) 

5'/4" SSSD Soft Sector w /Hub Ring 
51/4" Same as above, but bulk pack w/o envelope 
51/4" SSDD Soft Sector w /Hub Ring 
51/4" Same as above, but bulk pack w/o envelope 
51/4" DSDD Soft Sector w /Hub Ring 
51/4" Same as above, but bulk pack w/o envelope 
5'/4" DSOD Soft Sector (96 TPI) 
5'/4" Same as above, but bulk pack w/o envelope 
51/4" DSHD for IBM PC /AT - bulk pack 
31/2" SSDD (135 TPI) - bulk pack 
31/2" DSDD (135 TPI) - bulk pack 

6431 -CA 
6437 -CA 
6481 -CA 
6487 -CA 
6491 -CA 
6497 -CA 
6501 -CA 
6507 -CA 
6667 -CA 
6317 -CA 
8327 -CA 

0.54 
0.39 
0.58 
0.43 
0.64 
0.49 
0.99 
0.84 
2.07 
1.67 
1.99 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD= Double Sided Double Density; DSQD= Double Sided Quad Density. 
DSHD = Double Sided High Density; TPI = Tracks per inch 

BUY YOUR DISKETTES FROM CE WITH CONFIDENCE 
To get the fastest delivery of your diskettes, phone your order directly to our 
order desk and charge it to your credit card. Written purchase orders are 
accepted from approved government agencies and most well rated firms at 
a 10% surcharge for net 10 billing. For maximum savings, your order should 
be prepaid. All sales are subject to availability, acceptance and verification. 
All sales are final. All prices are in U.S. dollars. Prices, terms and speci- 
fications are subject to change without notice. Out of stock items may be 
placed on backorder or substituted for equivalent product unless we are 
instructed differently. A $5.00 additional handling fee will be charged for all 
orders with a merchandise total under $50.00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. UPS 
areas for $5.00 extra, and are payable with cash or certified check. Michigan 
residents add 4% sales tax. 

For shipping charges add $6.00 per 100 diskettes and /or any fraction of 
100 5'/4 -inch or 31/2-inch diskettes for U. P.S. ground shipping and handling in 
the continental U.S. For 1,000 or more disks shipped to the continental U.S., 
shipping charges are $4.00 per hundred diskettes. UPS 2nd day air rates 
are three times continental U.S. rates. For Canada, Puerto Rico, Hawaii, 
Alaska, or APO /FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics Inc., Box 
1045, Ann Arbor, Michigan 48106 -1045 U.S.A. If you have a 
Visa or Master Card, you may call and place a credit card 
order. Order toll -free in the U.S. Dial 800 -USA -DISK. In 
Canada, order toll -free by calling 800 -CA1 -DISK. If you are 
outside the U.S. or in Michigan dial 313- 973 -8888. Telex 
anytime 810-223-2422. Order your Super Disk diskettes now. 

Copyright e 1986 Communications Electronics Inc. Ad #030186-CA 
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PRODUCT EVALUATIONS ... 
Franklin Ace 2200 continued .. . 

mounted in the main unit. To avoid any 
heating problems, there is a built -in fan 
(which gives off a low hum) that Apple 
Ile's do not provide as standard. 

A Generous Keyboard 
The 220 uses a black- and -gray 90 -key de- 
tachable "capacitive- switch" keyboard 
with an IBM Selectric layout. In addition 
to the regular "qwerty" keyboard, there 
are a numeric keypad and 12 function 
keys. The function keys are automatically 
programmed when booting Franklin 
DOS, but can be reprogrammed through 
BASIC commands. "Caps Lock" and 
"Num Lock" keys have on /off LEDs. 

The keyboard has a professional feel to 
it, but differences of key placement with 
the Apple Ile keyboard might require get- 
ting familiar with the changes in an office 
that uses both computers. Franklin's ver- 
sion of the "open- Apple" and "closed - 
Apple" keys are open and closed F keys, 
located at the top right -hand side of the 
keyboard. For programs such as Apple - 
works, which makes extensive use of 
these keys, the Franklin keys are some- 
what out of position. 

The cursor keys are on the numeric 
keypad and form a diamond shape, simi- 
lar to the IBM PC keyboard. Though an 
improvement over the Ile and Ilc key- 
boards, people who use both computers 
could experience some problems. 

There are certain functions you can 
perform with the Franklin keyboard that 
can't be done on the Ile or 11c. For exam- 
ple, keys to list and run BASIC programs 
are available on the numeric keypad. 
There are also special editing keys such as 
ENTER, CLS (clear screen), CLRL (clear 
line), INSC (insert character), DELC (de- 
lete character), and CPES (copy entire 
screen line). This last function is especial- 
ly helpful to programmers who can make 
changes in a program line and then copy 
the rest of the line with a single keystroke. 

The function keys give an extra dimen- 
sion to the keyboard. Up to 233 charac- 
ters can be preset. When Franklin DOS is 
booted, each key is given a special func- 
tion. For example, pressing the F4 key 
turns on printer output (PR#l) and F5 
switches from 80- to 40- column text. If 
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Franklin Ace 2000 keyboard features alphabetic, numeric, punctuation, special- charac- 
ter, 12 function, nine special editing, and numeric /cursor -control keys. LEDs are built in- 

to the Caps Lock and Num Lock keys. 

you want to perform functions other than 
those given, any of the keys can be repro- 
grammed through BASIC. 

Franklin DOS, BASIC, 
and Compatibility 
According to Franklin, "The Franklin 
DOS2 operating system is functionally 
compatible with the Apple DOS 3.3 and 
PRODOS operating systems." Nonethe- 
less, buyers should check that the pro- 
grams they want to use with the 2200 will 
work. I found that popular programs 
such as Appleworks and SuperCalc 3a 
ran without problems. However, Frank- 
lin publishes a list of programs that will 
and will not work on the 2200. The most 
notable program on the "will not work" 
list is Applewriter Ile. 

The Franklin 2200 contains the stan- 
dard characters of the Ile as well as the 
mouse characters of the Apple Ilc. A 
switch at the rear of the main unit lets you 
choose the applicable character set . Thus, 
the 2200 will run programs like Mouse - 
Calc. Most of the incapatibilities are 
caused by Integer BASIC programs, pro- 
grams that produce lowercase characters 
in an unconventional manner, and pro- 
grams that interact with the operating sys- 
tem in non -standard ways. A final note 

on compatibility is that Apple's PRO - 
DOS runs on this machine. 

Franklin DOS2 allows you to format 
disks with either 35 or 40 tracks. The DOS 
is also much faster than DOS 3.3 in terms 
of disk access. For example, a 51- sector 
BASIC program loaded in 14.9 seconds 
under DOS 3.3 and 5.2 seconds under 
Franklin DOS2. 

Once DOS2 has been loaded, certain 
keyboard commands are available to the 
user. For instance, with an appropriate 
control sequence, you can do a screen 
dump of either text or graphics. But these 
functions are generally useful only to pro- 
grammers since applications for this com- 
puter will more than likely be under con- 
trol of an operating system other than 
Franklin DOS2. 

Franklin BASIC is in ROM. The lan- 
guage is equivalent to Applesoft BASIC, 
but the addition of special editing keys 
makes it easier to work with. Franklin 
BASIC differs from Applesoft in that it 
supports and displays lowercase letters, 
and it does not support commands that 
control cassette tape drive storage. (Disk 
is the only way to go anyway.) 

Double Hi -Res Display 
The Franklin 2200, like the Ile and Ilc, 
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Ace 2200 Details 
Name: Ace 2200 
Manufacturer: Franklin Computer, Route 

73 Haddonfield Rd., Pennsauken, NJ 
08110 (609) 488-0666 

Microprocessor: 65SCO2 
RAM: 128K 
I /O: Parallel Centronics port 
Dimensions: 16 "1W x 13.5 "D x 4.5 "H 

Storage: Dual 5.25 "floppy drives; 164K for- 
matted capacity 

Operating system: Franklin DOS2 v. 5.0 
Compatibility: Apple 11c, Ile, II + 

can display double hi -res graphics, which 
allows a display of 560 x 192 pixels on the 

screen. Standard video output, like with 
the Ile and 11c, is composite color. If an 

RGB output is desired, an adapter board 
that connects to a special 24-pin con- 

nector on the motherboard is available 
from Franklin. It's said to support RGB 
monitors that are IBM or Apple compati- 
ble. Further, the card is selectable for 
positive or negative sync and composite 
or separated sync. An optional r -f modu- 
lator is available for using a television re- 

ceiver as a display. 
For text display, Franklin manufac- 

tures a high -resolution 22 -MHz mono- 
chrome monitor with 1000 -line resolution 
capability, which uses a non -glare 12 " flat 
screen and has its own tilt and swivel base. 

Unfortunately, we were not able to ob- 
tain a unit in time for this review, which is 

offered at a special "bundled" price be- 

low its $139 suggested one. 

Comments /Conclusions 
I used the Ace 2200 to run such programs 

as Appleworks, SuperCalc 3a, and a 

number of game programs. Since I do not 
use Appleworks as my main integrated 
program, I had little trouble becoming 
accustomed to the position of the open -F 

key, which is used often by the program. 
However, a person considering the 

Franklin as a backup to an Apple, might 
have problems with this. 

Although the Franklin keyboard pro- 
vides considerable utility, it is hard to 
realize its full potential, since programs 
like Appleworks do not recognize the 

function keys. I found the best features of 
the keyboard to be the numeric keypad 
and the fact that the keyboard is separate 

from the main unit. 
After Apple Computer stomped on 

Franklin Computer for cloning too close 

to its parents, Franklin went into Chapter 
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PRODUCT EVALUATIONS ... 
Franklin Ace 2200 continued .. . 

11 of the bankruptcy law. It has obviously 
reorganized and emerged from it with the 
financial backing of Renaissance Tech- 
nologies, New York. The company is now 
a tightly run operation with about 50 peo- 
ple as compared to about 750 employees 
at its earliest zenith. 

According to a company spokesper- 
son, Franklin now has more than 500 
computer dealers nationwide carrying its 
products. The company has a very ap- 
pealing warranty policy -a 90 -day over - 
the- counter exchange should anything be 
wrong. This is beautiful, as anyone who 
ever had a new product with a defect and 
had to wait until it was repaired will heart- 
ily appreciate. 

To summarize my views on the Ace 
2200 computer after thoroughly examin- 
ing it, the machine is a fine computer for 

home use and small- business applications 
for anyone with a modest budget. It of- 
fers fewer internal expansion slots than 
the Apple Ile (though using them more 
efficiently to make up for it), but incor- 
porates all the extras that one needs for 
serious computer work and still comes up 
at a price under the basic Apple Ile with- 
out the costly options. In this respect it's 
more like the Apple 11c, but has much, 
much more in the way of flexibility since 
the I lc is a closed system with a 128K user 
memory maximum and no expansion fa- 
cilities for those desirable extra boards to 
expand a machine's utility. And it has a 
nice separate keyboard, to boot, as well as 
operating much faster than Apples do. 

Though the Ace won't run odd integer 
BASIC programs written for Apples, it 
handles all the most popular Apple soft- 

ware. Thus, one can start out quickly 
with a wide choice of applications in any 
important area. The machine is certainly 
a good buy, though I'd be sure to get one 
from a reliable local dealer authorized to 
carry the Franklin line in order to take ad- 
vantage of its warranty exchange policy. 
For more memory past the 128K stan- 
dard, a dealer can exchange 64K -bit chips 
for 256K ones at a later date rather than 
switching a whole board. (Or buy the 
chips and plug them in yourself.) 

Franklin Computer sold many ma- 
chines in the past by providing a capable 
home /small- business system at an af- 
fordable price. The 2200, brimming with 
features that are usually costly optional 
items, is a fine example of Franklin's con- 
tinuing commitment to its heritage. 

-Joe Desposito. 

CIRCLE: 42 ON FREE: INFORMATION CARD 

Video 

Sony's New Model CCD - V8AFU "Video 8" Camcorder 

Sony has forsaken the Beta videocassette 
system it devloped and fostered, but it's 
apparently covering its future by making 
a commitment to 8 -mm camcorders. It 
now has a few 8 -mm camcorder models, 
one of which is the deluxe Model CCD - 
V8AFU Video 8 reviewed here. This 
model has most of the amenities one 
would expect a deluxe portable to have, 
including power zoom lens, automatic/ 
manual focus, high -speed picture search, 
sensitive charge -coupled device (CCD) 
image pickup, built -in electronic view- 
finder, microphone, and record and 
direct playback on a TV receiver, among 
the many features it provides. The audio 
section comes in for special treatment, 
employing audio frequency modulation 
with up to 70 dB of dynamic range. 

Measuring 13.375 "L x 7.5 "H x 5.5 "D, 
the CCD -V8AFU Video 8 weighs 5 lbs. 17 

ozs. Thus, it's one of the largest and heav- 
iest 8 -mm camcorders around. Its sug- 
gested retail price of $1795 includes bat- 
tery pack, battery charger, shoulder 

strap, and blank 30- minute P6 -30 metal - 
powder tape. (This camcorder can handle 
tapes with up to 120- minute capacity and 
in a future release will be available with a 

long -play, or LP, mode to provide up to 4 
hours of record /play time.) Available op- 
tions include a battery pack; a tuner /tim- 
er for recording programs off the air, 
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TAPE DIRECTION 

CUE TRACK (0.6mo) 

GUARD BAND (O.Imm) 

VIDEO TRACK CENTER 
(4.46Imn) 

GUARD BAND 
(D.Imn) 

NTSC:.'U.Sum 

VIDEO 
FM AUDIO 
TRACKING SIGNAL 

(5. 35Imm) 111 s k 
RCM AUDIO (I.25mmi 

TRACKING SIGNAL 

AUDIO TRACC(0.6mo) 

a =10° 

CN -1 

Fig. I. The 8 -mm videotape format shows dual video head tracking, including FM audio 

and the tracking signal, with reserved cue and audio tracks running horizontally at the top 
and bottom of the narrow 8 -mm tape. 

even unattended; a video editing control- 
ler; a Remote Commander remote con- 
troller; and an ac battery recharger. 

General Description 
As expected at the Model CCD- V8AFU's 
price, size and weight, this camcorder is 

loaded with features. Its solid -state CCD 
imaging device is complemented by a 6 x 
power zoom lens with a 12- to 72 -mm 
range at f /1.4 to f /1.7. User -selected 

auto /manual is available. The imaging/ 
lens system has an illumination range of 
from 19 to 100,000 lux, or from 1.8 to 
9294 footcandles (fc). 

There are three record /play heads in 
the camcorder. Two rotary scanning 
M &F (Micro and Fine) recording heads 

process FM video, while the third head is 

for FM audio signal processing. A flying 
erase head provides noise -free picture 
transitions and smooth insert editing. 
Tape speed is 1.43 cm /s, and record /play 
time is 2 hours (which will soon be 4 

hours). The camcorder can be used to re- 

cord any NTSC video /audio signal. Pro- 
grams can be recorded from either a TV 
screen or through any TV monitor's 
audio and video outputs, and live perfor- 

mances (including home video candids) 
can be taped, too, of course. 

About the only things you can't do 
without optional extras are remotely con- 
trol this Video 8 model and make it han- 
dle specially lighted scenes and receive 
timed TV programs or stereo sound. 
However, there's no problem in swap- 
ping 8 -mm tapes with your neighbor, 
since 127 manufacturers around the globe 
have agreed upon 8 -mm format stan- 
dards before a single camcorder or tape 
was ever released for sale. 

Digging deeper, you'll find an elec- 

tronic viewfinder with 1 " black -and- 
white picture tube. Inside the viewfinder 
housing are low -light, tape -ending and 
low- battery LED indicators. The view- 
finder slides and rotates to accommodate 
right- or left -eye operation and has a rub- 
ber- protected, adjustable eyepiece and 
lateral adjust control, and can be de- 

tached from the camcorder, if desired. 
Below the viewfinder is a detachable 

electret capacitive microphone; above it 
is a connector for a low -drain floodlight 
when additional illumination is needed. 

On the left side are manual /auto focus 
buttons; a manual /auto white balance 
control; normal /black /light light- setting 

and camera -power switches; and a button 
for reviewing in the viewfinder several 

seconds of the last recorded scene. 

On the camcorder's rear panel are a 

5 -pin remote -control connector, a minia- 
ture earphone jack, and an electronic 
LCD tape counter with memory, mois- 
ture condensation, low- battery, no -cas- 

sette- inserted, and tape -end indicators. 
Also located on this panel are the VCR 
power button and the usual play, record, 
pause rewind, fast- forward and eject but- 
tons that work the same as those on a 

standard videocassette recorder. 
Finally, an Edit switch, lets you in- 

crease gain when editing tapes for mini- 
mum loss in picture definition through 
successive generations. It's like having a 

built -in video enhancer that's usually an 

extra -cost accessory with full -size VCRs. 
Tiny LEDs light when record, play, 

pause, eject, and VTR and camera power 
functions are engaged. There's also a 

LED on the counter insert function when 

dubbing from a previously recorded tape. 
A full -view cassette well is located on 

the right side of the camcorder, along 
with an adjustable hand grip, a wide - 

angle /telephoto lens selector switch and 

separate start /stop Record buttons for 
thumb and forefinger. 

Technical Details 
The semiconductor CCD imaging device 

used in the Model CCD -V8AFU is divided 
into 510 horizontal and 492 vertical ele- 

ments (a total of almost 250,000 pixels). 
To produce color, the red, green and blue 
filters over the pixels are alternately 
sampled between fields to produce odd 
and even line interlacing and, because of 
the solid -state structure, don't lag, bloom 
or require warm -up time. 

Images are helically scanned at high 
speed as the tape moves along at low 
speed. The 8 -mm format tape is divided 
into four sectors for recording (Fig. 1). 

Rotating video heads scan two sectors on 

the 20.5- micron -scanned slant tracks. A 
1.25 -mm area is available for pulse -code 

modulated (FM) sound, while 6-mm top 
and bottom longitudinal areas can be 

used in the future for editing directions 
and special cues. 

(Continued on page 85) 
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CIE MAKES THE 
WORLD OF 

ELECTRONICS 
YOURS. 

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 

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 -362- 2105). We'll send you 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. CIRCLE NO. 171 ON FREE INFORMATION CARD 

CIECleveland Institute of Electronics 
17% East 17th St., Cleveland, Ohio 44114 

YES! I want to get started. Send me my CIE school catalog 
including details about the Associate Degree program. 

Print Name 

Address Apt. 

City State Zip 

Age Area Code /Phone No. / 

Check box for G.I. Bulletin on Educational Benefits 

D Veteran D Active Duty MAIL TODAY! 
OR CALL TOLL FREE 

1- 800 -321 -2155 
(In Ohio, 1- 800 - 362 -2105) MO- 52 
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Technology 

Telephones and 
Their Repair 

Part I 

How telephones work and 
how you can troubleshoot 
and correct most common problems 

By TJ Byers 

With the words, "Mr. Wat- 
son, come here, I want 
you," Alexander Graham 

Bell established forever a revolution- 
ary way of communicating. 

For most of us, the telephone has 
become such an indispensible part of 
daily living that when something goes 
wrong with it, we view it as a crisis 
situation. Fortunately, telephones 
and telephone systems aren't diffi- 
cult to repair. Armed with an under- 
standing of basic electricity and a few 
details about the telephone system 
and how it works will help you get an 
ailing phone or line back into work- 
ing condition in almost no time at all. 

Basic Telephone Technology 

Since its introduction, the basic de- 
sign of the telephone hasn't changed 
much. In fact, today's telephones 
work pretty much the same as did 
Bell's invention 100 years ago. 

Basically, the telephone consists of 
a carbon microphone in series with a 
battery and a remote speaker (Fig. 1). 

The mike works by varying the resis- 
tance of a loosely -packed carbon 
granules. A thin diaphragm across 
the carbon granules alternately com- 

Carbon I 

microphone I p l 

Battery 

I Speaker 

t IA 
t 

I 
-HI- 

TRANSMITTER I I RECEIVER 

Fig. I. The telephone is basically a 
carbon microphone in series with a 

battery and a remote speaker. Sound 
pressure on the carbon element varies 
ils resistance and, thus, the current 
flowing through the circuit. The 
speaker translates these currents 

back into sound. 

presses and expands the granules, va- 
rying the resistance according to the 
frequencies and amplitudes of the 
sounds intercepted. As the resistance 
varies, there's a proportional change 
in the current flowing through the 
circuit to the speaker. This current, in 
turn, is translated into mechanical 
motion (cone movement) to repro- 
duce the original sounds in the 
speaker. 

In actuality, the microphone/ 
speaker combination is no longer in 
use. In modern systems, the circuit 
has been rearranged (Fig. 2). Now, 
the battery is in a central location 
called an exchange, from which the 

phone company runs two wires to 
each subscriber and selectively 
switches between them to complete 
the loop when a call is placed. 

At the subscriber's end of the line 
is a pair of wires with a voltage across 
them. The telephone company calls 
these the "tip" and "ring" wires. 
(These names have deep- rooted 
meaning in telephone history but 
have little significance today.) The 
open- circuit voltage across this line is 
approximately 48 volts, but this can 
range from 42.75 to 52.50 volts. 

In the most elementary terms, 
when you place a call, all you're real- 
ly doing is connecting a microphone 
across your particular tip- and -ring 
wire pair. All else is accomplished at 
the phone company. 

In reality, things are a bit more 
complicated than that. For instance, 
the phone company must be able to 
detect when you wish to go on -line. It 
does this with a current -sensing relay 
at the exchange. 

Since the telephone is essentially a 
current -operated device, when you 
go on -line, current flows through 
your instrument, into the central ex- 
change, and through your intended 
party's instrument, to create the loop 
required for communications. Lim- 
ited at the exchange, the current is 
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nominally 30 mA but can vary from 
20 to 80 mA. 

When you lift your phone's hand- 
set, a switch inside the instrument 
closes a circuit that causes current to 
flow. A relay at the central exchange 
detects the current and puts you on- 
line. A load of 600 ohms (which just 
happens to be the impedance of the 
telephone handset's carbon mike) or 
less is needed to assure that sufficient 
current flows to trip the relay. 

Once the circuit is made, the cen- 
tral exchange acknowledges the off - 
hook condition by emitting a dial- 
tone. The dialtone consists of 350 - 
and 440 -Hz signals. It remains in ef- 
fect for approximately 10 seconds as 
long as there's no activity. At the end 
of the 10 seconds, if no activity oc- 
curs, the phone company issues an 
off -hook warning signal made up 
1400 -, 2060 -, 2450 -, and 2600 -Hz 
tones that are pulsed at a rate of five 
times per second. 

If a call is placed before the off - 
hook warning, the central exchange 
rings your party with a high- voltage 
ac signal. The ringer signal is a 20 -Hz 
voltage superimposed across the ring 
and tip lines and is nominally 86 volts 
but can vary in amplitude from 65 to 
130 volts ac. The ring voltage is also 
normally pulsed by an interrupter 
that provides a short burst of ringing 
with a pause between burst se- 
quences. Although the ringing se- 
quence varies from company to com- 
pany, it is generally 2 seconds on fol- 
lowed by 4 seconds off. When the an- 
swering party lifts the receiver, the 
second leg of the current loop is com- 
pleted and the ringer voltage is dis- 
continued. The exchange then con- 
nects the two parties together. 

Should the called phone already be 
on -line when a call is placed to it, a 
busy signal consisting of 440- and 
620 -Hz tones is fed back to the caller. 
The busy signal is pulsed at a 50 -per- 
cent duty cycle, with 0.5- second on 
and off times. 

As you can see, the telephone sys- 
tem is no more complicated than a 
simple dc circuit with a little ac super- 

Fig. 2. A central telephone exchange is used to connect together subscriber 
phones. Inside the exchange is a bank of batteries and the switching circuits 

needed to connect together the phones. 

imposed on it from time to time. The 
system is so simple, in fact, that it 

takes little more than a multimeter 
and some common sense to fix most 
telephone problems. This being the 
case, let's take a look at the more 
common ailments. 

No Diakone 
The most common complaint, ab- 
sence of a dialtone, can be created by 
a number of conditions. These in- 
clude deliberate discontinuation of 
service by the phone company for 
any of a number of reasons or inter- 
ruption of service as a result of a 
storm or other circumstance. Bear in 
mind that the phone company re- 
serves the right to discontinue service 
at any time if you connect equipment 
that interferes with its system. So 
make sure you have service before 
jumping to conclusions. 

If you have no dialtone, suspect 
the telephone instrument first. More 
often than not, it's the source of the 
problem. Your best service tool in 
this situation is an auxiliary tele- 
phone. A "cheapie" phone like those 
selling for $10 or so is an adequate 
piece of test equipment in this case. 
While the tonal quality of these in- 
struments leaves much to be desired, 
they do serve the purpose and sure 

Installing Modular Jacks 

If your system doesn't presently have 
modular outlets, you should convert to 
them. The conversion involves a simple 
installation procedure. (Modular out- 
lets can be purchased from any number 
of places, including your local tele- 
phone center or Radio Shack. A good 
jack will run you about $2.00.) 

To install the modular jack, remove 
and discard the plastic cover o' the 
block where your telephone wires go in- 
to the wall. Remove the telephone wires 
from the block. Do not remove the in- 
coming system wires. Now connect the 
wires from the modular jack to the 
screw terminals of the wall block, care- 
fully matching the colors. Finally, 
mount the modular cover in place of the 
original block cover. 

beat the $25 or so most companies 
charge for a service call. 

You begin troubleshooting by re- 
moving the suspected telephone and 
replacing it with your test phone. If 
the system you're servicing isn't 
equipped with a standard RJ -11 or 
RJ -14 modulator outlet, now is a 
good time to install one. (See the "In- 
stalling Modular Jacks" box.) If you 
hear a dialtone in the test phone, 
you've narrowed the problem to the 
original telephone or its cord. 

Should the test phone also be dead, 
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An Inespensise Line Tester 

Red 

Green 

2.7K 

Tricolor LED 

MARKED CATHODE 

A simple line tester can be made using 
a single resistor and a tricolor LED (the 
LED actually contains a red LED and a 

green LED wired in reverse parallel). 
Depending on the nature of the voltage 

applied, the LED will glow one of three 
colors -red, green or yellow. 

If line polarity and voltage are cor- 
rect, the LED tester glows green. Re- 

verse polarity causes the LED to glow 
red. An ac signal, such as a ring voltage, 
causes both LEDs to light on alternate 
half -cycles, producing a yellow glow. 

you'll have to go into the system itself 
for further troubleshooting. Begin 
by removing the outlet cover to gain 
access to the phone company's wires. 
Residential lines have red, green, yel- 
low, and black wires, while commer- 
cial lines have these plus an addition- 
al two wires (six altogether) for a sec- 
ond line. 

The red and green wires are identi- 
fied as ring and tip, respectively. In 
some systems, the yellow wire is ring 
ground return. To avoid confusion, 
simply short the yellow and green 
wires together. 

With the telephone disconnected 
from the circuit, measure the voltage 
across the red and green lines; it 

should be approximately 50 volts. 
(Not all systems adhere to the green/ 
red color code. So check all possible 
combinations for the source volt- 
age.) If you don't obtain a 50 -volt 
reading, the problem is further up the 
line. In installations with more than 
one outlet, check the voltage at each 
outlet. The problem could be a 
broken line between extensions. 

Trace the problem as far as you 
can, all the way up to the terminal 
junction box (where the phone line 
enters your house), if necessary. If 
the problem appears to be beyond the 

junction box, responsibility for re- 
pair lies with the phone company, at 
no charge to you. If there's no volt- 
age coming into the terminal box, call 
the phone company's repair service. 

If you have voltage at the outlet 
but still no dialtone, the problem can 
be two -fold. It might be that the po- 
larity of the line (green and red wires) 
is reversed or that not enough load is 

being placed across the line to acti- 
vate the off -hook relay. 

A quick way to test for dialtone is 

to clip a small 8 -ohm speaker across 
the phone line and listen for a tone. 
The speaker's low impedance will al- 
low maximum current to flow to acti- 
vate the system. Additionally, the 
speaker isn't polarity sensitive. 

If you hear a tone through the 
speaker, reverse the green and red 
wires and try your test phone again. 
Still no dialtone means that the prob- 
lem is somewhere in the relay located 
at the central exchange or in the lines 
leading to it, like that caused by a 
high- resistance splice. It's best to 
perform this test at the terminal box 
-not an outlet -as the problem may 
lie in the wiring between the terminal 
junction and your outlet. If you real- 
ly want to get technical, use the am- 
meter function of a multimeter to test 
your line; you should obtain a read- 
ing of 18 mA minimum. This is the 
triggering current that activates the 
off -hook relay. 

Static on the line can also be attrib- 

Tips & Tricks 

A quick way to test for presence of a 

dialtone without elaborate equipment is 

with a small 8 -ohm speaker. Simply 
connect the speaker across the incoming 
line. The speaker's low impedance rep- 
resents a virtual short circuit, which 

guarantees to engage the off -hook re- 

lay. Besides, the speaker isn't polarity - 
sensitive. 

uted to bad connections. They're a 

little more difficult to detect, but the 
ammeter method works well when 
the noise is severe. It can tell you if 
the problem is before or after the ter- 
minal junction in most cases. A fluc- 
tuating line current normally indi- 
cates a bad connection that can lead 
to static. But don't be fooled by 
periodic signal changes, such as those 
created by an off -hook warning. 

No Ring 

Remember that the ring function is 

activated by a high- voltage ac signal 
put on the line over the dc voltage. 
It's never less than 65 volts and can be 
as high as 150 volts. There are two 
ways to test for a ring signal, both re- 
quiring the assistance of a second 
party, either the operator or a friend. 
First gain access to the wiring and 
have another person call you. 

In the first method, you simply 
substitute the test phone for the 
original instrument. If it fails to ring, 
chances are there's a problem in the 
system, since the ringer isn't polarity 
sensitive. If you do obtain a ring with 
the test phone, you've pinpointed the 
problem to the original telephone. 
Not all telephones respond equally to 
ringer voltage, however; so it could 
be that the ringer voltage may acti- 
vate one phone but not another. 

To test this theory, a second, more 
sophisticated test must be used, 
shown schematically in Fig. 3. Mea- 
sure the voltage across the incoming 
line with the phone disconnected. 
Each time a ring signal is received, 
the voltmeter will indicate a voltage 
somewhere in the range between 60 
and 200 volts. 

If it appears that the ring voltage is 

too high or too low, contact your 
local phone company representative 
and ask what the voltage should be. 
An out -of -spec ring voltage should 
be reported to your telephone repair 
service facility after you've 
thoroughly tested the system. Be- 

cause different voltmeters measure 
ac voltage differently, tread lightly 
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Fig. 3. Use a multimeter and 
capacitor to measure ring voltage. 

here -a misdiagnosed problem could 
cost you a service call. The best meter 
for the job is a cheap multimeter with 
an rms scale. 

Also be aware that extension 
phones can create ring problems. 
Ring current is limited. In most cases, 
the phone company guarantees to 
service only five extensions -and 
balk at that. If you have several ex- 
tensions with ringers, begin elimi- 
nating them one by one until the 
problem is resolved. If necessary, 
you can permanently disconnect the 
bell without affecting performance 
of the telephone. 

Tips & Tricks 

A neon lamp in series with a limiting 
resistor makes a simple ring detector. 
Neon lamps like the NE -2 have a thres- 
hold potential of approximately 65 volts 
and, therefore, respond to only the 
higher ringing voltages. 

Coming Next Month 
This ends Part 1 of this article. In 
next month's conclusion, we'll zero 
in on what to do if the problem is iso- 
lated to the telephone instrument.AE 
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MUST LIQUIDATE 
AT BIG SAVINGS TO YOU! 

Interstate by FOX 

Radar Detector 

Extremely sensitive 
SUPERHETERODYNE 
circuitry! 
Proven in lab tests to 
be as good (or even 
BETTER) than models 
by Escort, Cobra and 
Whistler' 

So why pay up to 
TWICE as much 
for their units 
when you can buy 
our Interstate by 
FOX at such a 

low price? 

PUBLIC NOTICE! 

INVENTORY ADJUST- 
MENT BY A MAJOR 
RADAR DETECTOR 
MANUFACTURER 

REQUIRES REDUC- 
TION OF STOCK. 

C.O.M.B. now author- 
ized to liquidate limited 

supply of Radar 
Detectors at HUGE 

savings! 

One of the smallest, 
most sensitive and most selective 
radar detectors in the world! Superheterodyne 
system is superior to non -superhet units in seek- 
ing out and alerting you to police radar up to 5 
miles away ... around curves or over hills. It's 
very reliable for over -the -road protection! 

What an opportunity! Our special arrangement with the man- 
ufacturer allows us to liquidate this Interstate Radar Detector 
by Fox at about halt what you'd normally pay for an Escort, 
Whistler or Cobra with comparable sensitivity! 

MORE RANGE! Superheterodyne detector is extremely sensitive! 
It detects fringe signals more reliably. It even picks up the 
signal from pulse radar hand guns! 

COMPACT! Just 33/4" x 13/4" x 31/4" 

MORE SELECTIVE! False alarms are reduced by narrower band- 
width and video signal processing. Built -in dielectric lens for 
additional sensitivity and false alarm protection! Horn -shaped 
antenna aids in "pulling in radar signals. 

3-WAY SWITCH! For Off, City or long range highway use. 

DOUBLE ALARMS! When radar signal is received the red LED will 
light, and remain "ON" until radar signal is below detectable 
levels. Buzzer is heard when radar signal is detected. At long 
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Technology 

The Ni -Cd Battery 
Myths and mastery of nickel -cadmium 
rechargeable batteries are explored 

By Anthony J. Caristi 

More and more households 
use Ni -Cd batteries to pow- 
er their portable radios, 

photo flash guns and other equip- 
ment due to their recharging attri- 
butes. Unfortunately, Ni -Cds are of- 
ten discarded before their useful life 
is over. This article will show you 
how to bring "dead" Ni -Cd batteries 
back to life, as well as clear up some 
misconceptions about these popular 
power sources. 

The Ni -Cd cell has several impor- 
tant advantages over the common 
dry cell, such as the zinc -chloride and 
alkaline types. The most obvious one 
is that the Ni -Cd can be recharged 
over and over again while the others 
cannot be successfully recharged 
back to their original capacity. Man- 
ufacturers of Ni -Cds estimate that 
ordinary Ni -Cd batteries have a 
charge /discharge cycle life of about 
1000 times before capacity is reduced 
to below 80% of their original value. 

The Ni -Cd can deliver much higher 
energy levels are compared to dry 
cells and provides an almost constant 
1.2 -volt output over most of its dis- 
charge cycle. It can deliver an awe- 
some short -circuit current that is so 
powerful that it can easily burn deli- 
cate wiring or printed- circuit conduc- 
tors if improperly handled. For ex- 
ample, a 4- ampere -hour D size Ni -Cd 
cell can deliver currents of 50 am- 
peres and more! 

How Ni -Cds Are Rated 
When a single cell is freshly charged 
its terminal voltage will be about 1.4 
V, which quickly reduces to 1.2 V 

CURVE 1 : 400MA DISCHARGE CURVE 2: 4 AMP DISCHARGE 
14 14 

13 13 
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Fig. 1. Discharge curves of typical 4- ampere -hour D cell when discharged at 
10 -hr (curve 1) and 1 -hr (curve 2) rates. The 1 -hr rate yields fewer A H of service. 

when the cell is placed in service. 
You'll see Ni -Cd batteries rated at 2.4 
volts or more, of course. These con- 
sist of two or more cells connected in 

series. Technically speaking, a bat- 
tery is two or more cells connected in 
series to produce a voltage which is 

higher than that available from a sin- 
gle cell. However, it is common to re- 
fer to a single cell as a battery. 

Ni -Cds are rated in ampere hours 
(AH): the product of current in am- 
peres and time in hours. However, 
the amount of energy that can be ex- 
tracted from a given Ni -Cd battery is 

a function of the total amount of dis- 
charge time. This is illustrated in Fig. 
1, which shows two discharge curves 
of the same D -size Ni -Cd cell rated at 
4 AH. Note that the total number of 
ampere hours delivered by the cell is 

greater when it is discharged over an 
11 -hour period at 400 milliamperes 
than when it is discharged over a 
54- minute period at 4 amperes. 

In order to compare one Ni -Cd cell 
to another, especially those from dif- 
ferent manufacturers, you must con- 
sider the discharge rate as well as the 
cut -off voltage when the cell is con- 
sidered to be totally discharged. In 
the case of Ni -Cds, the voltage falls 
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Fig. 2. Typical self -discharge curve 
of Ni -Cd cell at 70° F (21° C). Fully 
charged cell retains about 10% capa- 
city when unused for about 20 weeks. 

dramatically below 1.2 volts when 
the cell becomes discharged, so cut- 
off voltage is not a critical parameter. 

To illustrate how one manufactur- 
er rates Ni -Cds, the capacity is speci- 
fied as the current that can be deliv- 
ered by the cell for a one -hour period 
to a cut -off voltage of 1.0 volt. Obvi- 
ously, another manufacturer could 
rate the exact same cell at the 10 -hour 
rate and come up with a higher am- 
pere -hour rating. 

Like all batteries, Ni -Cds will lose 
a percentage of their charge when left 
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"Ni -Cds can deliver an awesome short -circuit current." 

idle. This loss in charge is heavily de- 
pendent upon ambient temperature 
. . . and increases as temperature 
rises. Figure 2 illustrates the loss in 
charge of a typical Ni -Cd cell at room 
temperature. Not all Ni -Cds will lose 
the same amount of charge in the 
same time; you probably will find 
differences between brands of Ni- 
Cds. Although a Ni -Cd will, theoret- 
ically, not be damaged if left for long 
periods of time in an uncharged state, 
it is recommended that it be brought 
up to full charge at least twice a year 
so that it will always be in some state 
of charge and therefore won't tend to 
develop short circuits. 

Ni -Cd Memory Phenomenum 

"Memory" is a characteristic of Ni- 
Cd cells that prevents full deep dis- 
charge of the cell after repeated shal- 
low discharges. In recent years, bat- 
tery manufacturers have been able to 
reduce the memory effect to a rela- 
tively small amount, as shown in Fig. 
3. Shown here is the initial deep dis- 
charge of a full charged cell. 

After this curve was taken, the cell 
was subjected to 100 shallow dis- 
charges of 40% of capacity. The cell 
was then recharged and given a deep 
discharge, which is illustrated by the 
second curve. Note that the cell could 
deliver less than full capacity due to 
memory effect. Subsequent re- 
charges, followed by deep dis- 
charges, would eventually wipe out 
the memory and bring the cell back to 
its original capacity. 

Cell Polarity Reversal 

It might seem, after noting memory 
effect above, that it would be a good 
idea to run Ni -Cd batteries down to 
zero voltage before recharging them. 
This can lead to two significant prob- 
lems: cell polarity reversal and short- 
ed cells. 

Battery manufacturers recom- 
mend that Ni -Cds not be left in a zero 
state of charge for any length of time, 
even though there is no theoretical 
damage done to the cell in this state. 
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Fig. 3. Memory effect of Ni -Cd cell. First full -depth discharge after 100 cycles of 
40% discharge yields only about 80% of rated capacity of typical Ni -Cd cell. 
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Fig. 4. This is the circuit of a three - 
cell flashlight. 

But a cell that has no charge can de- 
velop a short circuit much more read- 
ily than a partially or fully charged 
one. The reason for this is that short 
circuits that may develop within a cell 
could start out as a "whisker" that 
grows from one of the electrodes and 
touches the other. If the cell has no 
charge this whisker could become 
firmly implanted and result in a 
shorted cell. But if there is charge re- 
maining in the cell, the short circuit 
will be vaporized away as it is hap- 
pening. The moral to this story is: 
Keep your Ni -Cds fully charged at all 
times, except when they are being 
used, of course. 

The second problem that may oc- 
cur if you run a Ni -Cd battery down 
to zero voltage is the possibility of 
polarity reversal. This can happen in 

a battery consisting of two or more 
cells connected in series. Consider 
the following: Figure 4 is a circuit di- 
agram of three cells connected in 
series, as you would have in a typical 
three -cell flashlight. If the flashlight 
is operated until the light produced is 

obviously dim due to exhausted cells, 
the following develops: 

One of the cells must have started 

H A 

Switch 

B C 

(-MOTE NT 

Lamp 

( U R i i( NI 

Fig. 5. Shown here is a depleted C 
cell being reverse charged. 

out with less capacity than the other 
two, since no two cells can have ex- 
actly equal capacities. Let's assume 
that cell C has less capacity than cell 
A or cell B. This means that C will 

reach a zero state of charge before A 
and B, and its terminal voltage will be 
zero. Let's redraw the circuit to il- 
lustrate what happens (see Fig. 5). 

Note that the remaining charge in 
A and B is driving current into C, but 
in such a direction that C is being 
charged backwards. Its negative elec- 
trode becomes positive and its posi- 
tive electrode becomes negative. You 
can easily visualize this since the di- 
rection of current through C is oppo- 
site to a normal charging current, 
which would be fed into the positive 
side, not the negative. 

When a Ni -Cd becomes reverse po- 
larized in this manner, gas pressure is 

generated within the cell and it will 
eventually vent or burst. Some bat- 
tery manufacturers have designed 
their Ni -Cds to withstand some 
amount of polarity reversal, but if 
the cell should vent, some of its pre- 
cious fluid will be lost forever, reduc- 
ing cell capacity. Thus, when your 
flashlight or other equipment indi- 
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"A cell may be shorted, but perhaps not permanently." 

+ Switch + 

Charged 
cell 

Shorted 
cell 

Optional 
voltmeter 

117V ac 

II 
Diodes 

IT+F 
N404001 

(4 reqd) NOTE: 

VB = Battery under charge. 

VB. 

Fig. 6. Shorted cell can be restored Fig. 7. Recommended constant -current charging circuit; Vac across the trans- 
by current from freshly charged cell. former's secondary should be about twice VB at the output. 

cates that battery voltage is low, re- 
charge immediately. 

Shorted Cells: 
Not Necessarily The End! 
Although you may place a dis- 
charged Ni -Cd cell in a charger and 
its terminal voltage remains at zero 
regardless of how long you leave it on 
charge, the cell is not necessarily bad. 
What has happened is that the cell is 

shorted, but perhaps not permanent- 
ly. The problem here is that the 
charger current is not sufficient to 
overcome the short and begin charg- 
ing the cell. 

The best and easiest way to cure a 
shorted cell is to take another cell of 
the same size, freshly charged to full 
capacity, and connect it in parellel 
with the shorted cell. The connection 
is shown in Fig. 6. Note that plus is 

connected to plus; minus to minus. 
Use heavy wire for the connection 
since the current delivered to the 
shorted cell will be very high until the 
short circuit is burned away. Once 
this happens, the current will auto- 
matically reduce to a very low value. 
Then place the cured cell in a charger 
right away to fully charge it. 

This method of restoring a shorted 
cell is safe because the driving voltage 
of the charged cell is the same as the 
terminal voltage of the discharged 
cell (once the short is burned away). 
However, it is possible that this one - 
to -one treatment will not work for a 
stubborn cell, and it must be 
"zapped" by a larger voltage. 

To do the foregoing, you could 
take two fully charged cells, connect 
them in series, and use this 2.4 -volt 
battery to restore the shorted cell. 

When attempting this two- for -one 
method do not apply the current for 
more than a few seconds, especially if 
the shorted cell does not respond. 
The heavy current will heat up both 
the driving cells and the driven cell. If 
they should get too hot, there is the 
possibility of them bursting. If your 
shorted cell does not respond to this, 
it is probably beyond repair. 

Charging Ni -Cds 
Probably the most misinformation 
on Ni -Cd batteries relates to recharg- 
ing. Unless you use special precau- 
tions to monitor the temperature of a 
Ni -Cd while it is being charged at a 
rate higher than C/ 10, Ni -Cds should 
be charged only by a constant current 
source at a rate of C/10 or less. C/10 
is the capacity of the cell or battery in 
ampere hours, divided by 10. Thus, a 
4- ampere -hour battery should be 
charged at 400 milliamperes. When 
using the C /10 rate, the charger 
should be left on for 14 to 16 hours to 
ensure that the Ni -Cd is brought up 
to full charge. At the C/10 rate, it is 

permissible to overcharge the Ni -Cd 
for two or three days without dam- 
age, since the gases produced on 
overcharge are recombined within 
the cell and, thus, venting should not 
occur. When a Ni -Cd reaches full 
charge as it is being charged at the 
C/10 rate, it generally will feel warm 
to the touch. 

It is not recommended to use a 
charger that delivers a current very 
much less than the C/10 rate, since 
totally discharged Ni -Cds may not 
take on any charge at all no matter 
how long they are left on charge. This 
will give the false impression that the 
Ni -Cd is defective, when it is not. 

Low- capacity chargers are designed 
to be used for "trickle charging," 
which we'll discuss later. 

Ni -Cd cells should not be charged 
in parallel unless you use series resis- 
tors for each cell to ensure that each 
one receives no more than the C/10 
rate. Without such resistors it is pos- 
sible that one or more of the cells will 
be charged at an excessive rate and 
will overheat when it reaches full 
charge. This would lead to gas vent- 
ing and possibly a burst cell. Always 
connect your Ni -Cds in series to 
charge them, and be sure not to mix 
cells of different capacity. 

Ordinary Ni -Cd batteries such as 
used in consumer appliances should 
be charged with a constant -current 
charger. Figure 7 illustrates such a 
circuit. It's called a constant -current 
circuit because the open -circut volt- 
age of the charger (when it is not con- 
nected to a battery) is much greater 
than the terminal voltage of the bat- 
tery it is to charge, and a resistor is 

used to determine the value of the 
current. Thus, the current delivered 
to the battery will remain almost con- 
stant as the Ni -Cd cells increase in 
voltage from 1.2 to 1.4 as the battery 
reaches full charge. In comparison, a 
constant -voltage charger, such as 
used for lead -acid batteries, would 
not have the resistor and would deliv- 
er a large current when first connect- 
ed to a discharged battery. The cur- 
rent would then taper off to a small 
value as full charge is reached. 

Figure 8 illustrates the value of re- 
sistor R in the circuit of Fig. 7 for sev- 
eral different batteries and charging 
currents, using a common 12.6 -volt 
transformer available at any elec- 
tronics parts supplier. (Example: Ra- 

30 / MODERN ELECTRONICS / March 1986 Say You Saw It In Modern Electronics 



 

Voltage 
Nominal No. of 

Cells 
Charging Current 

1.2 I 

50 mA 120 mA 400 mA 
85 fi 4012 13 i2 

2.4 2 80 f1 37 it 1 1 0 
4.8 3 75 ft 32 ft 9it 

Fig. 8 Select appropriate resistor 
value when using Fig. 7 circuit, which 

requires a 12 -volt transformer. 

dio Shack #273-1505.) Bear in mind 
that the transformer secondary rms 
current rating for this circuit (and 
that of Fig. 9) must be at least 2.5 
times the desired dc current fed to the 
battery. A transformer will overheat 
if the current rating is too small and, 
possibly, produce less current than 
desired. 

Should you wish to build a charg- 
ing circuit different than that illus- 
trated in Fig. 8, you can easily do so 
by using the following guidelines: 
Use a transformer with a secondary 
voltage rating of about twice the volt- 
age of the battery you want to charge. 
Resistor R may then be selected to de- 
liver the required C/10 rate. The cur- 
rent through R can be calculated us- 
ing the expression I = E /R, where E 
is the voltage measured across R us- 
ing a dc voltmeter. Even though the 
current through R is not pure dc, the 
voltage measurement will yield an ac- 
curate calculation of the current. 
Once you have determined the resis- 
tor value, be sure to calculate the 
power dissipated in the resistor using 
the expression, P = FR. Employ a 

resistor that has a power rating of 
about twice what is calculated. 

If you would like to build a more 
sophisticated constant -current charg- 
ing circuit that's independent of the 
number of cells placed on charge, use 

the cirucit of Fig. 9. This is a con- 
stant- current circuit that uses a read- 
ily available fixed 5 -volt IC regulator 
chip. The current delivered by this 
circuit into the battery will always be 

equal to 5 /R, as long as there is suffi- 
cient voltage at the input of the chip. 
The required input voltage will be 

equal to maximum battery voltage 
you wish to charge plus 8 volts. 

This circuit will deliver a fixed cur- 
rent for any number of cells placed 
on charge, up to the maximum you 
have selected. To make this circuit 
even more useful, you could use a 

multiposition selector switch to 
change the value of R for different 
constant currents. Then you would 
have an all- purpose charger that can 
handle every kind of Ni -Cd you own. 

Trickle Charging 
The charging circuits described dis- 
cuss charging your Ni -Cds at the 
C/10 rate, which brings them up to 
full charge in 14 to 16 hours. But once 
you have fully charged your bat- 
teries, how do you keep them from 
losing their charge as a result of self 
discharge? The answer to this is the 
trickle charger, which keeps Ni -Cds 
in a fully charged state until they are 
placed in service. 

Manufacturers of Ni -Cds specify 
that these batteries may be trickle 
charged at a C /30 to C /50 rate con- 
tinuously without deterioration of 

Fig. 9. This constant- current charging circuit delivers same current to one or 
more cells connected in series. Dc voltage across CI should be at least VB + 8 

volts. Resistor R yields 5 volts /charge current. 

Say You Saw It In Modern Electronics 

the cells. One manufacturer has 

shown that a constant trickle charge 
for two years resulted in no loss of 
battery capacity when it was subject- 
ed to the first full discharge. 

To calculate the proper current for 
trickle charge, divide the ampere 
hour rating of the Ni -Cd by 30 or 50. 

The resulting current is the proper 
trickle charge for that battery. For 
example, if you have a 1.2 ampere 
hour battery, the proper trickle 
charge will be between 24 and 40 mil- 
liamperes, respectively. 

It is a simple matter, therefore, to 
have the charging circuits of Figs. 7 

and 9 deliver the required trickle 
charge by using the correct resistor 
value. The best way is to include a 

single -pole, double -throw toggle 
switch that can select either one of 
two resistor values, one for normal 
charging and one for trickle charg- 
ing. That way you can have the best 
of both worlds. AE 

FREE! 
New Catalog of 
Hard -To -Find 
Precision Tools 

Jensen's new catalog is jam -packed 
with more than 2,000 quality Items. 
Your single source for hard -to -find 
precision tools used by electronic 
technicians, scientists, engineers, 
schools, instrument mechanics, 
laboratories and government agen- 
cies. This popular catalog also con- 
tains Jensen's world -famous line of 
more than 40 tool kits. Call or write 
for your free copy today) 

JENSEN® 7815 5. 46th street 
Phoenix. Az 85094 

T0015 INC. (602) 968-6241 

CIRCLE: 190N FREE: INFORMATION ('ARIL 
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CPS, 9 x 9 dot matrix with double strike capability for 
18 x 18 dot matrix (near letter quality), high resolution 
bit image (120 x 144 dot matrix), underlining. bock 
spacing. left and right margin setting, true lower 
decenders with super and subscripts. prints standard. 
italic, block graphics and special characters. It gives 
you print quality and features found on printers 
costing twice as much!! (Centronics Parallel 
Interface) List $399.00 Sale $145.80. 

4 SLOT EXPANDER A 80 COLUMN BOARD $54.15 

Now you program 80 COLUMNS on the screen at one 
time! Converts your Commodore 64 to 80 COLUMNS 
when you plug in the 80 COLUMN EXPANSION 
BOARD!! PLUS 4 slot expander! Limited Quantities 

R COLUMNS IN COLOR 
PAPERBACK WRITER N WORD PROCESSOR $31.15 

This PAPERBACK WRITER 64 WORD PROCESSOR is the 
finest ovoiloble for the COMMODORE 64 computer! 
The ULTIMATE FOR PROFESSIONAL Word Processing. 
DISPLAYS 40 or 80 COLUMNS IN COLOR or black and 
white! Simple to operate, powerful text editing. 
complete cursor and insert, delete key controls line 
and paragraph insertion, automatic deletion. 
centering, margin settings and output to all printers! 
list $99.00. SALE $39.93. Coupon $29.95. 

We pock a SPECIAL SOFTWARE DISCOUNT 
COUPON with every COMMODORE 64 
COMPUTER. DISK DRIVE, PRINTER, or 
MONITOR we self! This coupon allows you 
to SAVE OVER S25001 F SALE PRICES!! 

(Examples) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

Name List Sala Coupon 
Paperbock Writer 64 S99 00 $39 95 $29 95 
Paperback Database 6e S69.00 $34 95 $24 95 
Paperbock Dictionary 524 95 S14.95 S10 00 
The Print Shop $44 95 S27.95 $26 95 
Halleys Protect S39.95 $25 95 $24 95 
Procticotc (spread sheet! S59.95 S19 95 $14 95 
Programmers Reference 524.95 $16 95 512.50 

Guide 
Nine Princes in Amber S3295 524.95 S21 95 
Super Bowl Sunday $3000 S19.95 S1795 
Flip 8 File Disk Filer 524.95 514.95 S12 95 
Deluxe Tape Cassete (plus $89 00 $4495 534.95 

FREE game) 
Pro Joystick S19 95 512.95 SIO 00 
Computer Core Kit $44.95 S29 95 S24 95 
Dust Cover S 895 S 695 S 460 
Injured Engine S39.95 527.95 $24 95 
Pitstop II (Epyx) S39.95 $22 95 $19 95 
Music Calc $59 95 $14.95 S1295 
File Writer (by S39 95 S29.95 $24 95 

Codewnter) 

(See over 100 coupon items in our catalog) 
Write or call for 

Sample SPECIAL SOFTWARE COUPON! 

ATTENTION 
Computer Clubs 
We Offer Big Volume Discounts 

CALL TODAY! 

PROTECTO WARRANTY 
All Protec to s products La-ry a minimum 90 day warranty. 
If anything fails within 90 days from the dote of purchase 
simply send your product to us via United Parcel Service 
prepaid. We will IMMEDIATELY send you o replacement of 
no charge via United Porcel Service prepaid. This warranty 
proves once again thot We Lore Our Customers. 

C128 COMMODORE COMPUTER $281.00 
We expect a limited supply for Christmas. We will ship 
on a first order basis. This all-new revolutionary 128K 

computer uses all Commodore 64 software and 
accessories plus all CPM programs formatted for the 
disk drive Plus FREE $11.1! r/moworbs 
Wordprocessor. 
List $349.00. SALE $231.N. 

340K 1571 COMMODORE DISK DRIVE 8258.80 
Double Sided. Single Disk Drive for C -128 allows you 
to use C 128 mode plus CPM mode. 17 times foster 
than 1541. plus runs all 1511 formats. 
List $349.00. Selo $238.80. 

SUPER AUTO DIAL MODEM $21.85 
Easy to use. Just plug into your Commodore 64 

computer and you're ready to transmit and receive 
messages. Easier to use than dialing your telephone. 
just push one key on your computer! Includes 
exclusive easy to use program for up and down 
loading to printer and disk drives. lest in U.S.A. 
List $99.00. SALE $21.83. Coupon $24.95. 

VOICE SYNTHESIZER 338.85 
For Commodore-64 computers. Just plug it in and you 
can program words and sentences, adjust volume and 
pitch, make talking adventure games. sound action 
games and customized talkies! ! PLUS 419.95 value) 
TEXT TO SPEECH program included FREE. just type a 

word and hear your computer talk - ADD SOUND TO 

"ZORK ". SCOTT ADAMS AND OTHER ADVENTURE 

GAMES! ! (Disk or tape.) List $89.00. SALE 31.93 

12" MAGNAVOX (NAP) 80 COLUMN 
MONITOR WITH SOUND $79.95 

Super High Resolution green screen monitor. 80 
columns x 24 lines, easy to read, plus speaker for 
audio sound included. Fantastic value List $129.00 
Salo $78.83. (C128 cable $19.95. C64, Atari cable 
$9.95) 

PRINTER /TYPEWRITER COMBINATION $224.45 

"JUKI" Superb letter quality, daisy wheel 
printer /typewriter combination. Two machines in one - just o flick of the switch. 12" extra large carriage. 
typewriter keyboard. automatic margin control and 
relocate key. drop in cassette ribbon! (90 day 
warranty) centronics parallel or RS232 serial port built 
in (Specify). List $319.00. SALE $221.$$. (Ltd.Ofy.) 

13" ROB A COMPOSITE COLOR MONITOR $259.1$ 

Must be used to get 80 columns in color with 80 
column computers (C128 IBM Apple). 
(Add $14.50 shipping) 
List 5399.00 SALE $251.1$. 

I. 

LOWEST PRICES 15 DAY FREE TRIAL 

BEST SERVICE IN U.S.A. ONE DAY EXPRESS MAIL 

PHONE ORDERS 
8 a 17 8 p Weekdays 

9 a.m. - 12 noon Saturdays 

90 DAY FREE REPLACEMENT WARRANTY 

OVER 500 PROGRAMS FREE CATALOGS 

Add StO 00 for shipping handling and insurance. Illinois residents 
please add 6 °. tax. Add $20.00 for CANADA. PUERTO RICO. HAWAII. 
ALASKA APO-FPO orders. Canadian orders must be in U.S. dollars 
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA 
Enclose Cashiers Check Money Order or Personal Check. Allow 14 

doys for delivery 2 to 7 days for phone orders 1 doy express mail i 

VISA MASTER CARD C O.D. No C.O.D. to Canada. APO FPO 

Say You Saw It In Modern Electronics 

PROTECTO 
147c Love Our Customers 
Box 550, Barrington, Illinois 60010 

312/382 -5244 to order 
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Computer Project 

64K Printer Buffer for $50 
The "Bufferette" project described here can free your computer 
for other tasks as a document is being printed 

By Bill Green 

Tfired of waiting to resume com- 
puting as your printer grinds 
out a long document? Only 

fifty bucks and some quick assembly 
time will relieve you of this for print- 
ing a moderate -size document. The 
buffer (which we call the "Buffer - 
ette") described here will handle 64K 
bytes of text in a single gulp and free 
up your computer for other tasks as it 
independently handles transfer of 
data to the printer. 

In its most basic form, the Buf- 
ferette is a fine printer buffer with no 
bells or whistles. However, inexpen- 
sive options can be added to it to en- 
hance its utility and flexibility. 
Among these are "Memory Remain- 
ing" LED indicators and a switch 
that will allow you to select between 
either of two printers you may wish 
to use with your system. 

If you don't need to print enor- 
mous -size manuscripts or save lots of 
data. through a modem, the Buffer - 
ette can be a Godsend to most com- 
puter users at a welcome low cost. 

About the Circuit 
At the heart of the Bufferette is a Z80 
microprocessor (ICI in Fig. 1), 

chosen for its low cost and ease of in- 
terfacing with dynamic random -ac- 
cess memory (DRAM). Because the 
Bufferette contains a relatively large 
amount of memory, microprocessor 
control is mandatory. The 64K -byte 
memory space is filled with the 64K 
x 1 dynamic RAM chips designated 
in Fig. 1 as IC3 through ICIO. 

BASIC PARTS LIST 

Semiconductors 
D1- 1N4001 rectifier diode 
ICI -Z80 microprocessor 
IC2- Preprogrammed 1363 ROM 
IC3 thru IC10 -4164 64K RAM 
IC11,1C12- 74LS157 quad 2/1 multi- 

plexer 
IC13- 74LS32 quad 2 -input positive 

OR gate 
IC14- 74LS260 dual 5 -input NOR gate 
IC15,IC24 -7404 hex inverter 
IC16- 74LS175 quad D flip -flop 
IC18 thru IC20- 74LS373 octal trans- 

parent latch 
IC21- 74LS74 dual D flip -flop 
1C22- 74LS00 quad 2 -input NAND 

gate 
IC23- 74LS138 3/8 decoder 
IC26 -7805 + 5 -volt regulator 
Capacitors 
CI- 1000 -µF, 25 -volt electrolytic 
C2 thru C9- 0.1 -µF, 12 -volt disc 
C10- 4.7 -µF, 12 -volt disc 

C 11- 470-pF ceramic disc 
Resistors (all t/. -watt, 10 %) 
R1- 10,000 ohms 
R2,R6 thru R15-47 ohms 
R3 -330 ohms 
R4 -180 ohms 
R5 -1000 ohms 
Miscellaneous 
F1 -1- ampere pigtail fuse 
SI- Normally open spst pushbutton 

switch 
S2 -Spst toggle switch 
TI -12 -volt, 1- ampere ac wall -mount 

transformer 
Cables with connectors to mate with 
those on your computer and print - 
er(s); double -sided main printed - 
circuit board (Alpha No. BF2); 
sockets for ICs; heat sink for IC24; 
machine hardware; hookup wire; 
solder; etc. 

Note: See Note in Options Part List for kit 
and parts availability. 
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Fig. 2. This is the schematic diagram of the buffer's power supply. It features 
half -wave rectification and voltage regulation, the latter via a + 5 -volt 7805 chip. 

Contained inside PROM IC2 are 
the machine -code instructions for the 
Z80. The ROM occupies 2K bytes in 

the address area, from 000011 to 
07FFH, and locations 0800H to 
081FH are reserved for the stack 
pointer and temporary scratchpad 
storage. This reduces available RAM 
to 63,456 bytes, which is still a 

healthy figure for moderate files. 
The 16 address lines are multi- 

plexed onto the RAM bus via /C// 
and IC 12. All of IC13, IC14 and 
!C16 and half of IC22 provide the 
timing for the address multiplexers, 
generate the RAS and CAS (row and 
column address select, respectively) 
for the RAM, and provide the enable 
for the PROM. 

Three of the inverters in IC24, 
along with capacitor C /1, provide 
the buffered clock for refresh timing. 
This clock train is divided by IC21 to 

OPTIONS PART LIST 

ICI7,1C25- 74LS373 octal transparent 
latch 

LED 1 thru LED4 -Red T -13/4 light - 
emitting diode 

Q 1- MPS5172 transistor 
R16-47 -ohm, 1/4-watt, 10% tolerance 

resistor 
R17,R18 -1000 -ohm, 1/4-watt, 10% 

tolerance resistor 
SI- Normally open spst pushbutton 

switch 

Misc. -Printed -circuit board (Alpha 
No. BF -1); suitable case (Pactec No. 
CM6 -225 or similar) with front and 
rear panel labels; male and female 
header pins; machine hardware; 
hookup wire; solder; etc. 

Note: The following items are available from 
Alpha Electronics, P.O. Box 1005, Mer- 
ritt Island, FL 32952: Basic buffer kit (in- 
cludes all items in Basic Parts List except 
IC sockets, hardware and cables) for 
$49.95 plus $6.00 P &H; options package 
(available only with complete kit) for 
$20.00; preprogrammed 1363 ROM for 
$22.00 plus $2.00 P &H; preprogrammed 
1363 ROM and BFI and BF2 pc boards 
for $38.00 plus $3.00 P &H. Florida resi- 
dents, please add sales tax. 

12.6V ac 

wall mount 
transformer 

117V ac 

D1 

S2 1N4001 

F1 

2A --D 

IN IC26 

Cl 
1000NF 

7805 

GND 

I OUT 

C2 
.1NF 

-> +5V 

> GND 

Fig. 3. This options circuit allows you to select a second printer to which data can 
be sent for hard -copy printout. It mounts on a separate pc board of its own. 

provide the 1 -MHz clock used by the 
Z80 microprocessor. 

Integrated circuits íC18, íC19 and 
íC20 provide input /output (I /O) in- 
terfacing and the status ports. Some 
of the inverters in iC15 and IC24 in- 
vert the port -enable strobes from I/O 
port decoder íC23. The remaining 
half of 1C22 is wired as an RS latch to 
provide the busy signal for the input 
port when strobed by the computer. 

They busy line is cleared under soft- 
ware via enable pin 11 of íC23. 

The "Memory Remaining" option 
provided by IC17 returns the cath- 
odes of LEDI through LED4 to 
ground, turning on the LEDs under 

Fig. 4. These are the actual -size 

etching -and drilling guides for the 
main printed -circuit board. 
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program control. This IC latches the 
data bus to the second printer. Trans- 
istor QI inverts the latch -enable 
strobe from IC23. 

Power -up reset for the Z80 micro- 
processor is provided by RI and C7. 
The eight 0.1- microfarad capacitors 
in the circuit provide for decoupling 
of the + 5 -volt power supply line. 

System power is provided by a sim- 
ple half -wave rectifier (DI in Fig. 2) 
from a wall- mounted 12.6 -volt 
power transformer. The rectified 
voltage is passed through 5 -volt regu- 
lator IC26. 

On power -up, the Z80 micropro- 
cessor is instructed by the ROM to set 
its stack pointer and initialize the I/O 
(input /output) ports. The busy lines 
to the computer and printer(s) are 
used to synchronize the data flow. 
When the sending computer strobes 
data to the buffer, the busy latch is 

set. The Z80 then reads the byte 
through IC19 and stores it in mem- 
ory. It then checks to see if the active 
printer is busy and if not sends the 
byte to IC20, and so on. 

The four optional MEMORY RE- 

MAINING light- emitting diodes 
(LEDI through LED4) indicate the 
amount of free memory space in 
about 12K blocks. Incoming data is 

sent to the selected output device 
whenever the device is ready to re- 
ceive it. 

Construction 
Because this project contains more 
than two dozen ICs, printed- circuit 
board assembly is almost mandatory 
for the main board for compact size 
and to simplify construction and re- 
duce the possibility of wiring errors. 
You can buy a ready -to -use pc board 
from the source given in the Parts 
List or fabricate your own from the 
actual -size guides given in Fig. 4. Un- 
less you are very experienced in fabri- 
cating pc boards, we recommend that 
you buy this board ready to use. 

If you make your own board, you 
will not be able to plate- through the 
holes that connect to copper traces on 

IC21 

IC23 

cn 

R4 

1 

IC2 

1 

IC17 

1 

IC18 i 

IC7C 

ICI1 

IC12 

IC14 

10 
cathodes 

of: 
W4 LED4 
W3 LED3 
W2 LED2 
W1 LED7 

R5 

1¢ 

f5V 

LI 

1 

-R8. 
R9 

IC13 

IC5 r 

Ics 

IC15 

IC16 

JI 

1 

-C2- 

r Dateoutput 
i r-----, 

I (printer 11 
I I Data input J 

7c1 

IC6 

IC7 

IC3 

1 

IC4 

F1 

U1 

Fig. S.fl/most all of the components that make up the buffer mount on the main 
pc board as shown here. Sockets are recommended for all ICs in this project. 

both sides of the board. Therefore, 
you will not be able to use standard 
IC sockets (a virtual must for this 
project), because the sockets will not 
permit access to the pads on the top 
of the board to which the IC pins 
must be soldered. In this case, you 
will either have to forego the use of 
sockets altogether (and thus lose the 
convenience of being able to replace 
one or more ICs should they go bad in 
the future) or use Molex Soldercons 
in place of them to obtain top- of -the- 
board access for soldering. Also, if 
you use a home -brewed board, make 
sure you solder all connections on 
both sides of the board as you install 
components. 

Refer to the main circuit board 

components installation and orienta- 
tion diagram in Fig. 5. Install sockets 
for all ICs (except regulator IC26) 
and an insulated jumper wire in the 
appropriate locations. Do not install 
the ICs in their sockets until called 
for. You can wire your computer and 
printer cables directly to the pads on 
main pc board BF2 or install optional 
connectors on the rear panel of the 
cabinet that will house the Bufferette 
and connect them to the appropriate 
pads on the board with short lengths 
of wire. A final alternative here is to 
install right -angle male header pins in 
the holes at the rear of the main board 
and optional printer switch board if 
you plan to use the latter. These 
should be 14 -pin headers. 

(Continued on page 81) 
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214 -234 -8116 ELECTRONIC SURPLUS SPECIALS 214 -234 -8105 

TI 99 -4A SURPLUS RADIO -SHACK 
COMPUTER SURPLUS 

COMPUTER CHESS GAME BUILD YOUR OWN 
EPROM ERASER 

- 
. 

-. .0 

(il;' Ci-i,''' NMI ._ 

115 volt 
ir line 

finish. 
Stk. 

¡ . 

it'! ̂ -; .:,' . `" , 

115VAC BLACK LIGHT 
(ULTRA VIOLET) 

ultra violet light. with lamp. ballast and 
cord switch. Just build enclosure to 

#EPB -125 $12.50 

V..``1 

SOUND & VIDEO MODULATOR 
TI #UM1381 I can be used with all 

video sources Built in A B switch Chan 

nel 3 or 4 output Requires I1VDC power 
Sower 

6'/'ï.^ hb'i1.4'.'.'..y'i 
IIla 1.712, 'm h Iry y Iw 1' 0 
' 'U'' y'0/ +' it V 3 a12l4_r:rCa e_4_ s F 

MILTON BRADLEY CHESS GAME 

Electronic circuit board remove from 

famous toy maker's game. Board has 

6502 processor. 74LS series ic's, 
buzzer. & many other useful corn- 

y 
ponents. Boards are complete and un- 

damaged. 

MB part #7924243001. p 

BD -792 -- S3.95EA 10/S24. 

TRSBO Mod III momeboards populated 

hoards ith WI IC's except ROM A RAM. 

We have a ton of these to close out' 
TR -3A Complete undamaged boards easy 

to bring up 21324 

TR38ppmaged boards with hole or 01 

her clipped 31014 

Mod III ROM set 820 

Mod III RAM set 515 

TANDY 2000 MOTHERBOARDS 

Assembly line re is Circuit boards are Y ` undamaged These boards are very 

repairable No RAM. ROM or PROM 

installed 

Stk. #TRS20000 829.95 

MODEL 3 KEYBOARD CAPS 
A complete set of key caps to replace your 
lostmbrokenkeys 100 sets available 
Stk. RTRS -3KC 66.95 /set 

KEYBOARD SWITCHES 
We save Radio Shack keyboard re lace- 

y P 
meni switches ro iii lust about every model 

Stk. RTRS -SW 2/81.50 

REPLACEMENT ANTENNAS 
Replacement antenna for Tandy Radios 
Fits many models 
Stk NTRs -Ant 3/St 00 

COMPUTER 
MODEM 

r, I S34.95 

BIZCOMP VERSAMODEM 
Sends and receives at 300 baud 

Selectable originate /answer 
modes. Full duplex operation. 
Direct connect to hone. Bell 103 p 

compatible. Comes with AC 

adapter. 

MAGNETS 

COMPUTER SPEAKERS 
2 25 8 ohm 25 watts This 
is the same speaker that IBM 

uses Excellent for computer 
builders 
Stk. #SPK-B 8 65 

J 
KEYBOARD 

PN 900181 48 keys Measures 4x9 
y Terminates to a 15 pin connector 23.15 

1 - 1 

1 Bar Magnet With Tape 

On One Side 

2761.00 

SWITCHING 
INPUT 

r 

It 7 r Awe 
Lirtl= 

.-41j1 

14 VAC 

WOW CC 

QÌ1 , .r. ttd,..r i v r .a 
w, am* WWWLLL 

f 
1 

h t. 
POWER SUPPLY 

to 25 5 VAC 

TV -GAME 

SWITCH 

5.65 EACH 

OR 10134 25 

WALL PLUG 

ADAPTERS 

12VAC (q 265MA SI.75 
21VAC ® 2AMP 82.50 

6VDC C 300MA 62.00 

OUTPUT + 12VDC <ril 350MA 
+ 5VDC @ 1 2AMP 

PS 4A S3.50 ea 

pi 
WALL PLUG ADAPTER 

TH 21 used with the above power supp 
ly Output 21VAC @ 45VA 

TN 21 $3.50 ea Or 101619.45 

y/»r' 
CASSETTE INTERFACE CABLE 

ciC 93 - has DB 9 connector on one 

side 
93 

3 RCA phono 9 lacks on the none 

end 81.50 ea or 10/51000 

Sj- ^ ` i S -i cr. , 
1 - 

,. 
e 

TI GAME CABLE 

CAB 15 - one end has a DB25 female 

going to 2 DB15 female connectors Cable 

is 6 tong 8400 

VITEK 
Model No 

frequencies 
new 6 in 

Stk ATGIM 

CABLE CONVERTER 
iC I M Converter Both Mid Band b VHF 

Has built m power supply Units are 

working cond 
19.95 

XEROX 8201 XEROX 8201 

Z80 SINGLE BOARD 

COMPUTER 

61K RAM 

BOx71 Video 

M ' Floppy disk controlle 
2 parallel ports 

I serial port 

Assembled & Tested 
589.95 

ATARI GAMES 

IrARik 
ATARI GAME ROMS 

An assortment of 10 different Atari game RGMs 

Simply open any Atari cartridge 6 replace the 
existing ROM with a new one Play another 10 

SM.e#ROM -l0y 10/62.50 

KAYPRO SURPLUS 

KAYPRO EQUIPMENT 

9" Green Monitor iR2i 84500 
BI Series ROMS iK21 5700 
Keyboard 1112 Newt 375 00 

Keyboard Siemens xi/case 86500 

KAYPRO MAINBOARDS 
112 Socketed mo ICsi 33750 
K2 populated tested 8129.00 
RIO tested $225 00 
Pro-8 Upgrade kit $39 00 

CIRCUIT BOARD 
BONANZA 

...----_ 
± te', 

: O' 
- 

1 in 

,_ on 

wr r O. 
V ' 

Sound generator boards removed from elec 

Ironic pin ball games Contains oscillators 
g0/ 

control circuits. 6 2 wan audo amp Ex 

perimenters dream'ti 
32 ea - 10412 .50 lschcmatxcs 

SY i 12V REGULATOR BOARD 

Regulator board containing 5v 6 12v TO 220 

regulators fuses bridges. caps 6 IIO con 

hectors Size 2 x4' wlheatsinks 

REG-512 $3.50 

RECTIFIER BOARD 

Contains 141 IOamp bodges. 131 large filter 

caps & 1l0 ono Size 4 5 -xe- 
BRD61 3z.50a ne 107612.50 

LINEAR B CMOS BONANZA 

Circuit board removed from SINGER electronic 

calculators Has 20 linear 6 cmos IC's 6 a 

wealth of other parts 
BD-20 $2.50a or 10312.50 

MFG. BY ELSTON 

COMMODORE SURPLUS 
12" GREEN SCREEN 

MONITOR 
Composite Video Input built it power supp 

ly Requires 18VAC XFMR 

Useable on IBM's $1995 
transformer for Above 53.50 

IBM PC JR REPLACEMENT POWER 

TRANSFORMER 

S16.75 

-"/Stk #WTN-4860 
yy{} 

Ei i-i ír111 =,a I F z It r 

UNENCODED KEYBOARD 

Full size kybd &number pad 70 keys wILED 

power indicator Ong from dumb terminals 
Newii Mfg by Hi Tek 

Stk #Kybd-70 $9.95 

I _ 
RADIO SHACK TELEPHONE BOARD 
Main circuit board from Radio Shack portable 

Phone Complete board wlmicrophone decoder 
chip ringer 6 many electronic components 

Stk #80/100 $2.25 - 101615 00 

TOCOM 55 PLUS 
CABLE TV f CONVERTER 

We Received A Large COMPLETE UNIT - 524 50 

Shipment 01 These Cable MAIN BOARD ONLY - S7 50 

Converters. Good Savings! POWER SUPPLY - 37 50 

ULTRAVIOLET TUBES ELECTRONIC PIEZO 

GOOD FOR EPROM BEEP BUZZER 

ERASERS 9° Special - 2731.00 

110 VAC 
7'8 Diameter element on plasfmg 
mounting Originally used in Radio 

$2.25 ea 101515.00 Shack telephones as the ringer 

Stk. #PZ0-7B 6 75 

TERMS' Check or M.O. or 
LOLIR LECTRONICS CORP. MCnrsa. COD's add $1.90. Ship - 

13933 N. CENTRAL EXPRESSWAY ping add $3.50. TX Res. add 

SUITE 212 6-118% tax. 

DALLAS, TX 75243 N - 214 -234 -8056 214- 234 -8032 
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Project 

A Wireless TV Audio Mute 
This one -button project mutes the sound of any TV receiver 
that does not have wireless remote - control facilities 

By Desi Stelling 

TV commercials can be annoy- 
ing in more ways than one. If 
they're not irritatingly louder 

than normal program material, 
they're repeated so often that the an- 
noyance factor seems to be over- 

whelming. If you're not fortunate 
enough to have a remote -controlled 
TV receiver with an audio mute func- 
tion, you either have to suffer 
through the commercials or make 
frequent trips to your set to turn 
down the volume when the commer- 
cials start and turn it up again when 
the program resumes. 

Having been a long -time sufferer 
of annoying TV commercials, one 
evening I had had enough and de- 
cided to liberate my family and 
myself by designing and installing in 
my set a wireless audio mute func- 
tion. Putting the old thinking cap on, 
I came up with a neat one -button 
Wireless Audio Mute system that 

IO 
S1 

1 O 

S2 
TEST 

C1I 
5 15,,F 

H10 

01 
2N 2954A 

R4 
300K 75K 

R1 

75K 

61_ R2 

9b 7 75K 

Q2 

C2 

01µF 

R3 
15K 

R5 
15K 

R6 

50K 

HI 
S6K 

C3 

01F 

Semiconductors 
ICI -555 timer 
QI- 2N2945A transistor 
Q2- 2N2222A transistor 
Q3 -2N918 transistor 
Capacitors 
C1 -5- to 15 -µF, 15 -volt electrolytic 
C2,C3,C5,C8 -0.01 µF 
C4 -39 pF 
C6 -22 pF 
C7- 3- to -13 -pF trimmer 
Resistors ('/ -watt, 10% tolerance) 
RI,R2,R4- 75,000 ohms 

TRANSMITTER PARTS LIST 

R3,R5,R8- 15,000 ohms 
R7- 56,000 ohms 
R9 -270 ohms 
RIO- 300,000 ohms 
R6- 50,000 -ohm, linear -taper poten- 

tiometer 
Miscellaneous 
B1 -9 -volt transistor battery 
LI -Coil (printed on circuit board; see 

text) 
SI- Magnetic spst switch 
S2- Miniature normally open spst 

pushbutton switch 

Antenna 

C7 
3 13pF 

C6 
22i)F 

1 C5 

Printed -circuit board; antenna; 
9 -volt battery connector; plastic case; 
machine hardware; hookup wire; 
solder; etc. 

Note: The following items are available from 
DDS Systems, P.O. Box 5715, Glendale, 
AZ 85312: transmitter pc board for $6.95; 
other transmitter parts on request; com- 
plete kit of decoder parts for $34.95; de- 
coder pc board for $7.95. Add $3.50 

P &H. Arizona residents, please add sales 
tax. 

Fig. 1. This is the complete schematic diagram of the transmitter. It is very compact and draws very little power from 
its 9 -volt transistor battery. 
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C2 l. .l (:, 
lpF T I,,F 

C4 
01NF' 

ICI 5 

567 

+5V 0 

P1 

Audio input R1 Cl 
from radio 1K 1pF 

D1 D2 

1N4148 = 1N4148 

NSIDE TV RECEIVER 

X 
Break 
here 

Frcm set's 
audio amplifier 

Closed circuit 
phone jack 

Speaker 

R3 
91K 

Semiconductors 
D1,D2,D3- 1N4148 diode 
D4- 1N4001 diode 
ICI -567 tone decoder phase- locked 

loop 
IC2 -74LS74 dual D flip -flop 
IC3 -7805 voltage regulator 
LEDI,LED2- Light- emitting diode 
QI- 2N2222 transistor 
Q2- 2N2219 transistor 
Capacitors 
CI -I -µF nonpolarized 
C2,C3,C7- 1 -SF, 15 -volt electrolytic 
C4- 0.01 -µF disc 

T u I V 

04 
20K 

R9 
20K 

c5 
22p F 

O R7 

S18 50 

FM radio 
GND 

+9V 

J2 
+9V input 

from adapter 

o 

EO 
NORMALLY 

CLOSED 

5V 

3 

IC2 
74LS74 

o 

LED2 

D3 
1N4148 

DECODER PARTS LIST 

C5- 22 -µF, 15 -volt electrolytic 
C6- 100 -14F, 25 -volt electrolytic 
C8- 0.I -µF disc 
Resistors ('/ -watt, 10% tolerance) 
R I , R6 -1000 ohms 
R2 -2000 ohms 
R3- 91,000 ohms 
R5- 150,000 ohms 
R8- 10,000 ohms 
R9- 20,000 ohms 
R4- 20,000 -ohm pc -type trimmer po- 

tentiometer 
R7 -35 -ohm, 5 -watt resistor or equiva- 

lent potentiometer 

+5V 

C 

R(i 
1K 

02 
2N2222 

0 
L1 
1,14001 

l8 
10K 

Miscellaneous 
K1 -5 -volt dc spst relay 
P1,P2- Subminiature phone plug 
S1 -Dpdt slide or toggle switch 

Pc board; IC sockets (optional); sub- 
miniature phone jack; plug -in 9 -volt 
dc power adapter; suitable case; 
pocket FM radio; machine hard- 
ware; audio cable or speaker cord; 
machine hardware; hookup wire; 
solder; etc. 

Note: See Transmitter Parts List for avail- 
ability of items for the decoder assembly. 

Fig. 2. This is the complete schematic of the decoder. Note boxed -off area and the power supply that can be used with 

the modification of the TV receiver's speaker circuit in the both the decoder and the FM pocket radio. 

operates on r -f FM modulation, 
rather than the usual infrared. 

The Transmitter 
The Wireless Audio Mute system 
consists of a compact, hand -held FM 
transmitter and a remote receiver/ 
decoder. The transmitter radiates r -f 
energy at a power level of less than 
100 mW. Hence, it doesn't require 
FCC licensing to build and use. In- 

stead of having to build your own FM 
receiver, which would be a time -con- 
suming and expensive project (not to 
mention that it would require a bat- 
tery of expensive test equipment to 
align once built), an inexpensive 
pocket FM radio is used to feed the 
control signal into a decoder. 

Being that this is an FM tone -mod- 
ulated r -f remote -control system, it 
allows you to operate the mute func- 

tion from anywhere in your home - 
not just in the same room as your TV 
set is located, as would be the case 

with the usual infrared system. 
The Fig. 1 transmitter circuit has 

an automatic -shutoff feature that re- 

moves power 5 to 10 seconds after S/ 
is closed and held that way. This pre- 
vents rapid battery rundown if the 
transmitter accidentally gets caught 
between a seat cushion and the side of 
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an easychair. A magnetic -type switch 
is recommended for S/ to assure long 
operating life and positive closure. 
Ordinary spring- contact switches 
will not bear up to everyday use. 

Carrier frequency for the transmit- 
ter is tunable between 88 and 108 
MHz to keep it within the standard 
FM broadcast band and to make it 
possible for it to be set to an unoc- 
cupied spot on the FM dial. The r -f 
signal is gated on and off at a 1 -kHz 
rate by 555 timer ICI. This IC pro- 
vides precision timing with the help 
of only four external components 
(C3, R5, R6 and R7), thus reducing 
the cost of the project and keeping it 
to compact dimensions. 

Resistor R9 sets the current through 
output transistor Q3, assuring less 
than 100 mW is radiated by the an- 
tenna. Coil LI is a center -tapped in- 
ductor that is part of the printed -cir- 
cuit board's conductor pattern. 
Making LI part of the pc pattern has 
two benefits: it simplifies project 
construction, and -more impor- 
tantly- assures greater stability and 
accuracy. R -f tuning is accomplished 
with trimmer capacitor C7. 

Built into the transmitter is a test 
feature that is activated by pressing 
S2. When S/ and S2 are closed simul- 
taneously, the QI /Q2 circuit is by- 
passed and battery power is delivered 
directly to the ICI circuit. This lets 
you quickly check whether or not the 
555 timer and r -f output transistor 
Q3 sections are operating properly. 

The tone -encoded r -f output from 
the transmitter is radiated to the re- 
ceiver via the antenna, which consists 
of a 3 " length of insulated hookup 
wire contained inside the transmit- 
ter's plastic case. Power for the 
transmitter is supplied by 9 -volt tran- 
sistor battery BI. 

The Receiver /Decoder 
At the receiving end of the system is 
the pocket FM radio that feeds the 
Fig. 2 tone -decoder circuit. The de- 
coder, in turn, makes and breaks one 

of the speaker lines in your TV re- 
ceiver via the contacts of relay Kl. 
With the FM radio on, the audio tone 
that modulates the r -f carrier from 
the transmitter is fed to the radio's 
earphone output jack and into the de- 
coder via INPUT jack JI, where it is 
clamped to a safe level by diodes DI 
and D2. From there, it is coupled into 
tone- decoder phase- locked loop 
(PLL) ICI. 

Once the tone is present at input 
pin 2 of ICI, internal circuitry de- 
codes it and sends it to output pin 8, 
pulling this pin low. if the tone is 
present for longer than a second, the 
charge on CI drops below 0.5 volt. 

As the charge on C5 drops below 
0.6 volt, QI cuts off, causing pin 3 of 
divide -by -two flip -flop 1C2 to go 
high. The first rising edge toggles the 
output one way, and the next rising 
edge toggles it the other way, allow- 
ing KI to be either a normally closed 
or a normally open relay. The ar- 
rangement shown in Fig. 2 is for a 
normally closed relay and, hence, has 
the anode of D4 connected to the 
"N.C." point in the circuit. If the re- 
lay were normally open, the anode of 
this diode would be connected to the 
point labeled "N.O." 

When Kl's contacts are closed, the 
resistance in series with the TV set's 
speaker is zero, allowing the sound to 
be at the level to which the TV receiv- 
er's volume control is set. Opening 
Kl's contacts puts potentiometer R7 
in series with the speaker and reduces 
the volume of the sound. (If you 
wish, you can substitute a 35 -ohm, 
5 -watt resistor for the potentiome- 
ter.) The potentiometer (or resistor) 
prevents the audio output drive cir- 
cuit in your set from being damaged. 

Note the TV receiver's circuit 
modification shown in the boxed -off 
shaded area in Fig. 2. To make this 
modification, the set's back panel 
must be removed to provide access to 
the speaker wires coming from its in- 
ternal audio amplifier. This is the 
dashed line with "X" through it. 
Once this line is cut, and the submin- 
iature shorting -type phone jack 
shown is installed, a convenient 
means for accessing the TV set's 
speaker is made. (Caution: Turn off 
the set's power and unplug its cord 
from the ac line before attempting to 
remove the back panel. Potentially 
lethal voltages are present inside the 
set, even with power removed; so ex- 
ercise extreme caution.) 

Fig. 3. A t left is shown the actual-size etching- and - drilling guide for the transmit- 
ter circuit. At right is the components - placement diagram for wiring this board. 
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Fig. 4. Shown here are the actual -size etching- guide (left) and components -placement diagram (right) for the decoder. 

When the set's speaker circuit is 

wired as shown, the break in the 
speaker line is bridged by the shorting 
action of the jack when the decoder is 

not plugged in and the set operates as 
normally. Plugging in the J2 cable 
from the decoder transfers speaker 
control to the contacts of the relay. 

Two light- emitting diodes are in- 
corporated into the decoder. The 
first, LEDI, comes on when the TEST 

button is pressed in the transmitter 
and tells you when the tone that ac- 
tivates the mute function is present 
and the PLL decoder chip is operat- 
ing properly. The second, LED2, 
turns on when mute is on. 

Power for the decoder can be ob- 
tained from either of two sources. 
The most convenient is the battery in 
the FM pocket radio. However, this 
may exhaust the radio's battery too 
quickly. Therefore, you have the op- 
tion of using a standard 9 -volt dc 
adapter that plugs into the ac line. In 
either case, power for the circuit 
enters through POWER jack J2. Note, 
too, that you can power both the FM 
radio and the decoder circuit from 
the adapter, obviating the need to 
periodically replace the battery in the 
pocket FM radio. 

Construction 
The transmitter must be assembled 

on a single -sided epoxy -fiberglass pc 
board, the actual -size etching -and- 
drilling guide and components- place- 
ment diagram for which are shown in 
Fig. 3. Mount the parts exactly as 
shown, making sure they're as close 
to the board as possible. Also, keep 
excessive solder off LI (the heavy 
conductor that surrounds the com- 
ponent area) to prevent the induc- 
tance of the coil from changing. 
Mount potentiometer R6 and trim- 
mer capacitor C7on the copper -trace 
side of the board. 

You can assemble the decoder in 
any accepted breadboard manner, 
though it would also benefit from pc 
construction. (For the actual -size 
etching- and -drilling guide and corn - 
ponents- placement diagram for the 
decoder, refer to Fig. 4.) Because this 
circuit handles only audio -frequency 
signals, there are no critical construc- 
tion procedures to be followed. 

(Note: though sockets are not nec- 
essary, use of them is recommended 
in both the transmitter and the de- 
coder to facilitate easy replacement 
should any of the ICs go bad in the 
future.) 

Select cases for the transmitter and 
decoder to be just large enough to ac- 
commodate the circuit boards and, in 
the case of the transmitter, the 9 -volt 
battery. Machine the cases as needed. 
For the transmitter, this means drill- 

ing holes for mounting the switches 
and antenna, providing tuning -wand 
access to trimmer capacitor C7 and 
the mounting of the circuit board and 
battery BI. For the decoder, drill 
mounting holes for the circuit board, 
power jack, switch, and LEDs and 
for exit of the wires to the FM radio 
and your TV receiver's speaker cir- 
cuit. Also, drill several small holes 
through the decoder case's end wall 
to permit heat built up by R7 to 
escape. 

You can use either coaxial audio 
cable or standard speaker cable for 
the input to the decoder from the FM 
radio and for the output from the de- 
coder to the jack connected to your 
TV set's speaker. Terminate both 
cables with standard subminiature 
phone plugs. Make absolutely sure to 
insulate all connections you make in- 
side your TV receiver. 

In Closing 
Using the Wireless Audio Mute sys- 
tem described here with your TV re- 
ceiver does wonders to relieve the an- 
noyance and stress that result from 
too -loud and too- frequently -re- 
peated TV commercials. Just the 
press of a button silences irritating 
sounds, while another touch restores 
normal sound when the program re- 
turns -from the comfort of your 
easychair. AE 
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Construction Project 

Build a Coco Testlab 
Part 2 (Conclusion) 

Use a Radio Shack Color Computer to test ICs, 
transistors, diodes and capacitors 

By Jim Barbarello & Jack Boyle 

Last month, in Part 1 of this ar- 
ticle, we discussed construc- 
tion of this useful peripheral. 

This month, we show you how to ac- 
tually use the Testlab to test TTL and 
CMOS digital ICs, transistors and 
diodes, and measure the values and 
condition of capacitors. 

Digital IC Pre -Test Phase 
Regardless of family type, all stan- 
dard digital ICs have some common 
characteristics: inputs, outputs, 
ground references (VS5 or V - ) and 
positive voltage references Vdd or 
V + ). Most digital ICs are also either 
14- or 16 -pin devices housed inside 
dual -in -line packages (DIPs). 

CMOS ICs are denoted by 4xxx or 
74Cxx series numbers. TTL ICs start 
off with a basic 74xx or 54xx series 
number, but can have as few as four 
and as many as seven characters. 
Typical TTL numbers are 7400, 
74515, 74LS74 and 74LS194, with 
the "L" and "S" referring to "low - 
power" and high -speed "Schottky," 
respectively. Data sheets for these de- 
vices, available from the dealer or 
manufacturer, detail the minimum 
standards. 

To specify a proper test, you 
should be able to initialize each IC to 
be tested so that it always starts in the 
same condition as any other like IC. 
The test should then perform a suffi- 
cient number of state changes on all 
inputs in proper sequence to assure 
that all IC functions are verified. The 
procedure is as follows: 

(1) Insert the IC to be tested into 
the ZIF socket (SOI) on the Testlab. 

(2) Connect the red + wire to the 
V + pin, the black - wire to the V - 
pin of the ZIF socket, via SO2 or 
S03, for the given IC type. 

(3) Identify each pin of the test IC 
as input (I), output (0), + , - , or not 
used (N). 

(4) Determine and execute the state 
changes required to initialize the IC 
being tested. 

(5) Determine and execute the state 
changes required to exercise all func- 
tions; note if the results are what they 
should be. 

Steps (1) through (3) are straight- 
forward, though to perform them, 
you will need a data sheet for the IC 
to identify each pin's function and re- 
quirements. Steps (4) and (5) require 
some thought, but the needed infor- 

mation is also contained in the data 
sheet, in the form of block diagram 
and truth table (or timing diagram). 
Simply put, you must know what the 
IC does before you can test it. 

To illustrate how the IC test func- 
tion is used, we will run through 
typical test procedures for a 7408 
TTL quad 2 -input NAND gate and a 
4017 CMOS decade counter. 

Thorough testing starts with an IC 
Test Programming Sheet like that 
shown in Fig. 5. This is used to set up 
a well -planned and complete test se- 
quence. The upper portion of the 
Programming Sheet has important 
information about the IC to be tested 
and special instructions relating to 
the test. All but the special instruc- 
tions can be found on the data sheet 
for the 7408. 

The "SKT N" title row identifies 
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/A 

Fig. 5. Example of a Programming Test Sheet for a 7408 TTL quad 2 -input 
NAND gate IC. 

the 16 pins of the ZIF socket, with the 
farthest -right column reserved for re- 
marks. The I/O (input /output) row 
is where you identify the function of 
the pin of the IC to be tested accord- 
ing to the associated ZIF socket posi- 
tion. For instance, the header identi- 
fies pin 8 as an output (0), but I/O 
shows ZIF socket position 8 as "N" 
(not used). 

The ZIF socket has 16 positions, 
but the 7408 has only 14 pins. When 
you insert the 7408 into the socket, 
positions 8 and 9 at the bottom of the 
socket will be empty and pin 8 of the 

7408 will be in position 10 of the ZIF 
socket (for an offset of 2). When the 
I/O row is completed, the ZIF socket 
positions -not the IC pins -are to be 
programmed as inputs and outputs. 
For an IC with less than 16 pins, 
therefore, you must define the ZIF 
socket positions properly to allow for 
the offset. 

Below the I/O legend, the rows are 
numbered sequentially, starting with 
1. These are the test steps, the first of 
which is initialization. In test step 1, 

pin 1 is forced high; step 2 forces pin 2 
high; and so on, until all input pins 

have been forced high as program- 
ming proceeds through step 8, com- 
pleting initilization, as indicated in 
the "Remarks" column. 

The 7408 IC contains four iden- 
tical AND gates. By forcing all inputs 
to high, a condition is set up that is 

the same for any 7408 you attempt to 
test with the Testlab. 

Step 9 begins the actual test. The 
simplest way to test such a logic gate 
is to change the logic level on each of 
the input pins in turn and observe 
how the output behaves. Steps 9 
through 24 accomplish this. With all 
possibilities checked, the Remarks 
column for step 24 indicates that the 
test sequence is completed. With just 
24 steps, you have insured that each 
of the functions of each of the four 
AND gates have been exercised. 

Figure 6 is the programming sheet 
for the 4017 CMOS decade counter. 
This 16 -pin IC has no pin offset when 
plugged into the ZIF socket. A review 
of the 4017's data sheet reveals that 
pins 13, 14 and 15 are the enable, 
clock and reset, respectively. 

The 4017 also has 10 count and one 
carry outputs. If the level on the reset 
to pin 1 is raised, the 4017 resets (its 
first output of 0 goes to 1, all other 
outputs go to 0 and the carry goes to 
1). The 4017 remains in this state un- 
til both the reset and enable pins are 
reset to O. If a positive transition is 

applied to the clock pin, the count 
will increment (the 0 output goes low 
and the 1 output goes high). This pro- 
cess continues for subsequent posi- 
tive transitions of the clock. If at any 
time the enable pin is raised to a 1, the 
clock will be disabled. After half the 
total count is completed, the carry 
output goes low. 

Once you know how the 4017 
works, you can test it. Steps 1 and 2 in 
Fig. 6 reset the enable and clock pins. 
Steps 3 and 4 provide an IC positive - 
pulse reset. With initialization done, 
the clock input is pulsed 10 times to 
check all outputs and the carry bit 
(steps 5 through 24). 

In step 25, the enable pin is 

brought high and a test is performed 
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Fig. 6. Example of a Programming Test Sheet for a 4017 decade counter IC. 

to determine if the IC is disabled 
(steps 26 and 27). After resetting the 
enable pin in step 28, one output is 

cycled through so that the reset that 
follows changes the IC's state. To 
end the test process, steps 31 and 32 
reset the IC. 

Testing the IC 
With the Testlab plugged into your 
computer and its function switch set 
to lc, load and run the BASIC Listing 
for IC Tester Program. The initial 
screen displays the socket -pin- define 
setup phase. It has 16 numbered 

socket pin columns and a list of setup 
commands. The last line indicates 
that your computer's < and > keys 
move the cursor; test cursor move- 
ment by pressing < and > . 

Whenever an allowable key (I, 0, + , 

, N, E, < or >) is pressed, you will 
hear a key click. 

Define the pins as indicated on 
your Programming Sheet (Fig. 6). 
Bring the cursor to pin 1 and press 
"O" on your computer's keyboard; 
an O should appear in the pin -1 col- 
umn. Move the cursor to the next pin 
and again press O. Repeat for pins 3 

through 12. Figure 6 shows that pin 8 

should be , not an output. To cor- 
rect this, move the cursor back to pin 
8 and press the key. Then move the 
cursor to pin 13 and press "I." Re- 
peat for pins 14 and 15. Finally, move 
the cursor to pin 16 and press . 
Check the pin definitions. When you 
are sure they are correct, press "E" 
to end the define phase; you will hear 
a short beep. 

At the bottom of the next screen 
(IC Initilization) are directions and 
an indication of the current step, plus 
a message that tells you that the max- 
imum number of permissible steps is 

100. The cursor points to the first de- 
fined input (pin 13 for the 4017). 
Press the > and < keys and note that 
the cursor moves between only the 
defined inputs. Below the pin defini- 
tions is the current status (0 or 1) of 
each pin. 

Place the IC to be tested in the ZIF 
socket and plug the red and black 
power -supply wires on the board into 
the appropriate points of SO2 
and /or S03. 

Starting with step 1 on the Fig. 6 
Programming Sheet, bring the cursor 
to pin 13 and press O. The "step" in- 
dication changes to 1. Move the cur- 
sor to pin 14 and press 0 and then to 
pin 15 and press 1 and then O. Note 
that pins 3,12 and 15 indicate a 1 and 
all other pins indicate a 0; a correct 
reset results. 

If you note that the pins already 
show a 0 do not assume that you can 
just skip initialization. Keep in mind 
that not all ICs start in this condition. 
To insure that each IC starts in the 
same condition, and thus creates the 
same responses, initialization must 
be performed. 

With initialization done, press E. 
You will hear a short beep and notice 
that the screen changes slightly. The 
new IC Testing screen has slightly 
different definitions, indicating that 
you should press E to end the testing 
phase. Using the Fig. 6 Programming 
Sheet, enter steps 5 through 32, mak- 
ing sure you move the cursor to the 
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BASIC Listing For IC Tester Program 

I REM tt IC TESTER (IC) 
2 REM tt V1 :O, 17 AUG 1985 
3 REM tt (C) 1985, B&B T.C. 
4 REM tt AUTO TEST VERSION 
5 REM 
10 CLS 

:CLEAR 1000 
sP = 129 
:DOS = STRINGS (16, "N ") 
:DIM 11(100), 12(100),01(100),02(100) 
:01 = &HFF80 
:02 = &HFF82 
:BLS = STRINGS (32,128) 
:CMS = " + -NIOE" + CHRS (8) + CHRS (9) 

20 DIM C$(22) 
:C$(0) _ "0 O O 0" 
:CI(1) _ "0 0 0 1" 

:C$(2) _ "0 0 1 0" 
:CS(3) _ "0 0 1 I" 

:C$(4) _ "0 1 0 0" 
:C$(5) = "O I O 1" 

:C$(6) _ "0 1 1 0" 
:C$(7) = "0 1 1 1" 

:C$(8) = "1 O O O" 
:C$(9) = "1 0 0 1" 

30 C$(171 = "1 0 1 0" 
:CS(18) _ "1 0 1 I" 

:C$(19) _ "1 1 0 0" 
:C$(20) _ "1 1 0 1" 

íC$(21) _ "1 1 1 0" 
sC$(22) = "1 1 1 1" 

40 FOR I = 0 TU 7 
:P(7 - I) = INT (2 > I) 

:REXI 
:SOUND 100,1 
:POKE &HFF23, PEEK ( &HFF23) OR 8 

50 LS = " 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 2 3 4 5 6 7 8 9 0 
1 2 3 4 5 6 

60 PRINT "SETUP PHASE: DEFINE SOCKET PINS " ;L1 
:PRINT BLS ;BLS ;BLS 

70 PRINT 8264. "SETUP COMMANDS :" 
:PRINT " I =INPUT PIN" TAB( 18) "O =OUTPUT PIN" 
:PRINT " -=VSS (GND)" TAB( 181 " + =VDD (PWR)" 
:PRINT " N =NOT USED" TAB( 18) "E =END DEFINE" 
:PRINT 
:PRINT " LEFT /RIGHT ARROWS MOVE CURSOR" 
:PRINT BLS; STRINGS (31,128); 
:POKE 1535,128 
:PRINT 832,; 

BU PRINT 8P - 1, CHR$ (207); 
:FOR J = I TU 50 
:NEXT 
;PRINT OP - 1, " > "; 

9U A$ - 1NKEY$ 
:IF AS = "" THEN 90 
:ELSE CM = INSTR (CM$,AS) 

100 IF CM = 0 THEN 90 
:ELSE POKE &HFF2O,0 
:POKE &HFF2O,254 
:ON CM GO TO 130,130,130,130,130,140,110,120 

110 IF F' > 129 THEN PRINT 8P - 1, " ; 

:P = P - 2 
:GO TO 80 

120 IF P < 159 THEN PRINT 8P - 1, " . 

:P = P + 2 
IGO TO 80 

130 MIDS (DOI.(P - 127) / 2,1) = AS 
:PRINT 8F',A1); 

:GO TO 90 
140 SOUND 200,1 

:CLS 
:PRINT 8238, "wait" 
:CMS = CURS (8) + CURS (9) + "10E" 
:POKE &HFF23, PEEK ( &HFF23) OR 8 

150 FOR I = 1 TO 8 
:IF RIDS (008,1,1) _ "I" OR MIDS = (D04,1,1) = "N" THEN N 

= N + F'(1 - 11 

160 NEXT 
:PA = N 
:POKE U1 1,0 
:POKE- U1.PA 
:PUKE UI + 1,4 
:N = 0 

170 FUR 1 = 9 TO 16 
:1) MIDI (Ú0S,1,1) _ "I" OR MIDS (UOS.I,I) _ "N" THEN N = 

N * P(I - 9) 

180 NEXT 
:PD = N 
:POKE 02 + 1,0 
:POKE 02. Pb 
:POKE 02 + 1,4 

190 CLS 
:MSS = " IC INITIALIZATION 
:PM = 0 
:GO SUB 660 

:PRINT 832,L5 
:PRO - "I" 
:STP = 0 
:PRINT 8266, "DIRECTIONS" 
:PRINT 8298," 

200 PRINT " MOVE CURSOR WITH LEFT OR RIGHT ARROWS. CHANGE INF 

UTS BY TYPING 1 OR O. BRING IC TO INITIALIZED STATE. THEN 
PRESS " CHRS (34) "E" CHRS (34) "." 

:PRINT BLS; 
:MS$ = " STEP: (MAX STEPS =100) " 

:PM = 480 
:GO SUB 660 

210 PRINT 8128,; 
:FOR I = I TO 16 
:PRINT " "; MIDI (005,1,11; 
:NEXT 

220 FOR I = 1 TO 16 

:IF MIDI (005,I,1) "1" THEN PRINT " ; CURS (94); 

:ELSE PRINT " , 

230 NEXT 
:FOR P = 193 TO 223 STEP 2 

:IF PEEK (P + 992) < > 94 THEN NEXT 
240 PRINT 8192,; 

:N = PEEK (01) 
:60 SUB 620 
:NI = N 
:PRINT NS; 
:N = PEEK (02) 
:GO SUB 620 
tN2 = N 
;PRINT NS; 

250 IF PUS = "I" THEN IIISTP) = 999 
:12(STP) = 999 
:ELSE II(STP) = NI 

:12(STP) = N2 
260 SIP = STP + I 

:PRINT 8486, USING " IMO " ;STP - 1; 

270 PRINT 8P - 1, "> "; 
280 At = INKEYS 

:IF AS = "" THEN 280 
:ELSE CM = INSTR (CMS,AS) 
:IF CM = O THEN 280 

290 POKE &HFF20,0 
:POKE &HFF20,254 
:ON CM GO TO 300,330,350,350,390 

300 IF P - 193 THEN 270 
310 FOR I = P - 1 TO 193 STEP - 2 

:IF PEEK (I + 991) < > 94 THEN NEXT 
:GO TO 270 

320 PRINT 8P - 1," "; 

:P = I - 1 

:GO TO 270 
330 FOR I - P + 2 TO 223 STEP 2 

:IF PEEK (I + 992) < > 94 THEN NEXT 
:GO TO 270 

340 PRINT 8P - 1," 
:P = I 

:GO TU 270 
350 N - PEEK (P + 1024) 

:N = VAL (AS) + 112 - N 
360 PRINT BP,AS; 

:PA = (P - 193) / 2 
370 IF PA > 7 THEN N2 = N2 + N t P(PA - 8) 

:ELSE N1 = N1 + N t P(PA) 
380 POKE 01,N1 

:POKE 02,N2 
:O1(STP) - N1 
:02(STP) - N2 
:GO TO 240 

390 SOUND 225,1 
:POKE &HFF23, PEEK (&4IFF23) OR 8 
:IF PUS = "I" THEN PHI = 'o" 
:PM = 6 
:MSS = " IC TESTING 
:GO SUB 660 
:PRINT 8393, "PRESS a TO END TESTING PHASE. "; 
:PRINT 
:GO TO 270 
:ELSE SIP = STP - 1 

400 CLS 
:MSS = " AUTO TESTING PHASE 
:PM = 0 
:GO SUB 660 

410 PRINT 864, "TEST ANOTHER DEVICE (Y /N)... "; 
420 AS = INKEYS 

:IF AS " > "Y" AND AS . "N" THEN 420 
:ELSE IF AS = "Y" THEN 440 

430 PRINT 
:PRINT 
:PRINT "PROGRAM ENDED." 
:PRINT 
:END 

440 CLS 
:PRINT 87, ". {.; TEST PHASE >)." 
:PRINT BLS 
:PRINT "INSERT NEXT DEVICE TO BE TESTED." 
:P = 131 
:GO SUB 64U 
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450 PRINT 596. "TESTING. STEP:" 
:PRINT " " 

IN = 0 
460 FUR I = I TU b 

:IF MID' (1)0,1.1) - "V" THEN N = N + P(1 - 1) 

47V NEI) 
:PH = N 
:PUKE U1 (- 1.0 
:PUKE U1.PA 
:PUKE UI + 1,4 
:N = V 

450 FUR 1 = 9 TU 16 
IF MIDI) (1)0.1.1) "0" THEN N = N + F(I - 9) 

490 NEXT 
:Pb = N 
:POKE 02 1,0 
:POKE 02,Pó 
:POKE 02 + 1,4 

500 FOR 1 = 1 TU SIP 
:PRINT 1!110,1; 
:IF 11(1) = 999 OR 12(1) = 999 THEN POKE 01.01(I) 
:POKE 02,02(I) 
:NEXT 

510 S = I 

:FOR I = S IU SIP 
:PRINT W110,1; 
:PUKE 01.01(1) 
:PUKE U2,02(I) 

520 IF PEE). (U1) > 11(1) OR PEEK (02) t > 12(1) THEN 540 
:ELSE NEXT 

530 PRINT N96, "PASS. 1C PERFORMS AS EXPECTED." 
:P = 4b4 
:60 SUb 640 
:GO TO 400 

540 PRINT 1171, "IC FAILS AT STEP ";I 
:PRINT ULS; 
:PRINT " PIN a (I =INPUT, 0 =OUTPUT)" 

:PRINT " 0 0 0 0 0 0 0 0 0 1 1 1 1 1 

0 1 2 3 4 5 6 
550 FOR J = 1 TO 16 

:PRINT " ; RIDS (DOf,J,1): 
:NEXT 

560 PRINT TAB( 8) "EXPECTED RESPONSE" 
570 N = 11(1) 

:GO SUB 620 
:PRINT NS; 
:N = 12(1) 
:60 SUB 620 
:PRINT Nf; 
PRINT TAB( U) "OBSERVED RESPONSE" 
N = PEEK (U1) 
:b0 SUb 620 
:PRINT Ni; 
:N = F'EEK. (52) 
:b0 SUb 620 
:PRINT Nip 

600 P = 4b4 
:GU SUS 640 
:b0 IU 40V 

610 REM ti CUNVERSION RUUFINE 
620 Nit = "0" + HEX* (N) 

:NS = " " + Cf( ASC ( MID. (NS, LEN (NS) - 1,1)) - 48 + " 

" + Cf( ASC ( RIGHTS (NS,I)) - 401 
:RETURN 

630 REM it RESPONSE ROUTINE 
640 PRINT 5F. "PRESS enter WHEN READY... "; 
650 AS = 1NKEYS 

:IF AS = "" THEN 650 
:ELSE IF RSC (AS) c > THEN 650 
:ELSE RETURN 

660 FUR 1 = 1 TU LEN (MSG.) 
:MS = ASL ( MID* (MSGS,I,1)) AND 191 
:PUKE PM + 1023 + I,MS 
:NEXT 
:RETURN 

5130 

590 

1 1 1 2 3 5 6 7 8 9 

proper pin as required. As you pro- 
ceed through each step, make sure 
the IC is responding as it should. 
When you are done, press E to end 
the test phase. 

The next screen, the Auto Testing 
Phase, asks "Test Another Device 
(YIN ?)" Pressing "Y" puts on- 
screen the message "Insert Next De- 
vice To Be Tested. Press ENTER To 
Begin." Pressing ENTER causes the 
message "Testing" to appear. If 
there is any flaw in the IC being 
tested, the sequence stops and the 
program shows you what was ex- 
pected and what actually occurred. 
You can then press ENTER to return 
to the Auto Testing Phase, which can 
be ended simply by responding with 
an "N" when asked if you wish to 
test another device. 

Capacitance Meter Function 
The Testlab can test both polarized 
electrolytic and tantalum and nonpo- 
larized ceramic disc, dipped Mylar, 
etc. capacitors. When testing polar- 
ized capacitors, the + lead must go 
to + binding post BPI, and the - 

lead must go to - binding post BP2. 
Nonpolarized capacitors can be con- 
nected to the binding posts in either 
direction. 

In addition to measuring the actual 
value of a capacitor, the Testlab can 
also give you an indication of dielec- 
tric quality. If the dielectric is rea- 
sonably good, the capacitor's value 
will remain stable; if not, its value 
will vary with each charge /discharge 
cycle. The capacitance meter func- 
tion allows you to repeatedly charge a 

capacitor and note if its value re- 
mains constant or nearly so. 

Before making an actual test, it is a 

good idea to calibrate the Testlab's 
capacitance- measuring function for 
maximum accuracy. To do this, plug 
the Testlab into your computer's car- 
tridge port slot, and set Testlab's 
function switch to CAP and turn on 
the power. Then load and run the 
BASIC Listing for Capacitance 
Meter Program. When the system is 

ready, a "meter" will appear on your 
monitor's screen. 

Five functions are available: L for 
low range, A for auto range, M for 

measure, R for ready and O for off. 
When the program is first run, the 
meter comes up in auto range and 
ready function. 

Measuring accuracy depends on 
stray capacitance and the actual 
values of R3 and R4. Line 10 of the 
program listing contains the varia- 
bles R(1), R(2) and C(1). By adjust- 
ing these values, you can calibrate for 
maximum accuracy. 

To do this, temporarily remove 
IC4 and IC5 from the Testlab. Mea- 
sure the values of R3 and R4 and con- 
vert them to megohms (say, R3 = 
9.98 and R4 = 0.0325). Then reinstall 
IC4 and IC5. Still with no capacitor 
connected to BPI and BP2, run the 
capacitance meter program and se- 

lect M (measure). After obtaining a 

reading (or an < OUT OF RANGE > 
message), press BREAK on the com- 
puter's keyboard. Type PRINT M 
and press ENTER. Note the displayed 
value (say, 18). Now edit line 10 of 
the program to include the values of 
R3, R4 and M in the variables R(1), 
R(2) and C(1), respectively. In our 
example, line 10 of the program 
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would be revised to read R(1) = 9.98, 
R(2) = 0.325 and C(1) = 18. Save the 
revised program. 

Measuring Capacitance 
With the Testlab plugged into the 
CoCo's cartridge slot and FUNCTION 

switch S/ set to CAP, turn on the 
power and load and run the capaci- 
tance meter program. The meter will 
come up in the auto and ready func- 
tions. Connect the capacitor to be 
tested between BP/ and BP2, observ- 
ing polarity if it is polarized. Press M, 

and in a few seconds, the capacitance 

reading or the message <OUT OF 
RANGE> will be displayed. Press- 
ing R clears the screen. It is not neces- 
sary to clear the screen between suc- 
cessive readings. (The ready function 
is optional). Pressing o turns off the 
meter, clearing the screen and ending 
the program. 

Capacitors between about 0.1 and 
1 µF can be measured in both the low 
(L) and high range of the capacitance 
meter. In auto (A), the meter uses the 
high range for these values. How- 
ever, you can switch off auto by se- 
lecting the L range, which can pro- 
vide a slightly more accurate reading. 

BASIL Listing for Capacitance Meter Program 

1 REM tt COLOR CAP METER PROD. 
2 REM *$ NAME: CAP 
3 REM *t V4.1, 4 AUG 1985 
4 REM ** (C) 1985, B&B T.C. 
5 REM *$ FOR USE WITH COCO 
10 CLS 

:CLEAR 200,&H3EFF 
:DEF USR - &H3FO0 
:R(1) = 10.09 
,R(2) = .0316 
:C(1) = 11 

20 REM * *SET HARDWARE PIA'S 
30 POKE &HFF83,0 

:POKE &HFF82,160 
:POKE &HFF83,4 

40 DS* _ "BB. 
:OP* _ "LARMO" 

50 REM **LOAD M/L CODE 
60 FOR I = &H3FOO TO &H3F76 

:READ M 
'POKE 10.1 

:NEXT I 

70 REM **FORMAT SCREEN 
80 CLS 1 

sAA* STRING* (20,32) 
90 FOR I - 38 TO 358 STEP 32 

:PRINT 41,AÁ*; 
:NEXT 

100 PRINT WO. STRING* (4,128); 
:FOR I - 28 TU 481 STEP 32 
:PRINT 41, SIRING* (8,128); 
:NEXI 
:PRINT 4508. STRING* (3,128); 
:POKE 1535,128 

110 PRINT 442, "CAPACITANCE "; 
120 PRINT 477, "METER "; 
130 PRINT 4104, STRING* (16,255); 

:PRINT 0136. CHR$ (255); 
:PRINT 4151. CHR$ (255); 
:PRINT 4168, STRING* (16,255); 

140 PRINT 4148, "UF "; 
150 PRINT 4233, "RANGE: LO AUTO "; 
160 PRINT 4329, "MEASURE READY "; 
170 PRINT 4390, STRING* (20,143); 

:PRINT 4422." PRESS L, A, M, R 
:PRINT 4454," OR O TO TURN OFF "; 

180 REM **REVERSE SCREEN, RESET M/L CODE 
ONLY 

190 DEF USR = &H3F60 
:X = USR (0) 

:PUKE &H3F62,136 
:POKE &H3F72,4 
:POKE &H3F73,156 

200 PRINT 4243, "A "; 
:RNG = 2 

210 PRINT 4338, "R "; 
SPOKE 1353,13 

220 IF PEEK (1264) - 76 THEN PING - 1 

:POKE &H3F5D,* 
230 AS - 1NKEY* 

:IF AS _ "" THEN 230 

IC/CAP HARDWARE. 

TO REVERSE DISPLAY 

Checking a capacitor's stability is 
easy to do. Simply make a number of 
successive tests and note the mea- 
sured results. 

Testing Other Devices 
Transistors and diodes are two other 
devices that can be checked with the 
Testlab. For this function, you will 
need a standard 16 -pin DIP jumper 
cable and a solderless breadboard in 
addition to the Testlab itself. Plug 
one end of the jumper cable into the 

(Continued on page 92) 

240 IF M < - C(1) THEN PRINT 0137," OF "; 

:X - USR (0) 

250 OP = INSTR (OP$,AS) + 1 

:ON OP GO TO 230,260,270,280,300,350 
260 PRINT 4240, "1 "; 

:POKE 1267,1 
:POKE &H3F5D,* 
:NNE = 1 

GO TO 230 
270 POKE 1264,12 

:POKE &H3F5D,0 
:PRINT 4243, "A "; 
INNS = 2 
:SO TU 230 

280 PRINT 4338, "R "; 
:PUKE 1353,13 

290 PRINT 4138, STRING* (9,32); 
:X = USA (0) 

:GU TO 230 
300 PRINT 4329, "M "; 

:POKE 1362,18 
310 GO SUB 600 

:M = PEEK ( &H3F58) * 256 + PEEK ( &H3F5C) 
:PING = ( PEEK ( &H3F5D) / 32) + 1 

:POKE &H3F58, 0 
'POKE &H3FSC,0 
:POKE &H3F5D,0 

320 IF M < = C(1) THEN PRINT 4137, "<OUT OF RANGE> "; 
:X - USR (0) 

:GO TO 340 
330 PRINT 4138,; 

:GO TO 700 
340 POKE &HFF82,160 

:GO TO 210 
350 CLS 

:END 
490 REM **M /L CUDE 
500 DATA 182,63,93, 129,0,38,30, 134,32,183,255,130,198,1,142,0, 

0, 134, 160, 183, 255,130, 134, 224 ,180,255,130,129,160,39,43,58 
,140,0,0,38,241,134,128, 183 ,255,130,134,0,183,255,130,198, 
1,142,0,0,134, 128, 183, 255,1 30,134,192,180,255,130,129,128, 
39 

510 DATA 13,58,140,0,0,38, 241,32 ,5,140,0,10,37,214,134,32,180. 
255, 130 ,191,63,91,183,63,93,57,0,0,0,0 

520 DATA 0,142,4,32,166, 132, 129 ,32,39,6,129,127,34,2,132,191,1 
67,128,140,5,255,38,237,57 

590 REM **CAP READING FUNCTION 
600 POKE &HFF03,( PEEK ( &HFF03) AND 254) 

:PRINT 4137. STRING* (10,32); 
:X = USR (0) 

:DEF USR - &H3F00 
:X = USR (0) 

:POKE &HFF03,( PEEK ( &HFF03) OR 1) 

:DEF USR = &H3F6V 
:RETURN 

6'#U REM **DISPLAY KEADINO 
700 VL - (M - C(HNG)) / (45000 * R(HNG)) 

:L = LEN ( STR* ( INT (VL * 1E6))) 
:L 10 - L 

:M105 (USS.5.5) _ " 

:I;- L > 5 THEN /20 
710 MID* (DSS.4 + L,6 - L) _ " 

720 PRINT USING US* ;VL; 
:1 = USN (V) 

:RETURN 

b. 
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Construction Project 

Build a Tuneable 
Field-Strength Meter 

Lets you quickly check how much relative r-f signal 
is being radiated between 3 and 30 MHz 

By John Richards 

Atuneable VHF FSM (Field 
Strength Meter) is a handy 
gadget to have around the 

shack because is gives a quick and 
dirty check of how much relative r -f 
is being radiated by anything: an an- 
tenna or its feeder, an r -f amplifier, 
an oscillator -just about anything. 
Although tuneable FSMs are no 
longer sold by your local parts dis- 
tributor unless he has discovered 
some old stock buried back in the 
basement, you can easily build one in 
less than an evening from "surplus" 
and "junk box" parts. 

Basically, this instrument is simply 
a device that sniffs out the presence 
of radio frequencies and rectifies it to 
dc for display on a sensitive meter. If 
you were, for example, tuning an an- 
tenna for maximum forward gain, 
you could place the FSM several 
wavelengths from the front of the an- 
tenna and simply adjust the antenna 
for the highest possible reading on 
the FSM's meter. Or you might use it 

to sniff our vhf spuri generated by the 
transmitter: If the transmitter's out- 
put is supposed to be on the 40 -meter 
band (approximately 7 MHz) and an 
FSM indicates output on 7 MHz and 
18 MHz, you know you've got "Big 
Trouble." 

Ordinarily, you could detect the 
presence of r -f signals with a piece of 
wire, a rectifier and a dc meter. Un- 
fortunately, the sensitivity of such a 
device is almost nil and it might take 
anywhere from a half to a full gallon 
(0.5 to 1 kW) just to budge the 
meter's pointer off its rest. To boost 
the sensitivity of the FSM, we must 
first feed r -f into a tuned circuit, use a 
rectifier diode with a low barrier volt- 
age rating to rectify the r -f, and final- 
ly pass the dc to a rather sensitive mi- 
croammeter. With this combination, 
the FSM could indicate the r -f gen- 
erated by a flea's burp. 

The nice part about a tuneable 
FSM is that it's self -powered, requir- 
ing neither a transistor amplifier nor 
a battery. You can carry one in the 
trunk of your car for years, alter- 
nately baking it in the summer and 

freezing it in the winter, and when 
you take it out it's ready to go. 

Figure 1 is the schematic for the 
tuneable FSM shown in the photo- 
graphs. The antenna couples an r -f 

sample to a tuned circuit consisting 
of LI /C1 (3 to 12 MHz) or L2 /CI (8 
to 30 MHz). The voltage developed 
across the tuned circuit is rectified by 
diode DI and displayed by meter MI. 
Capacitor C2 serves only as a filter to 
keep r -f out of the meter. 

Theoretically, it's a simple enough 
device. Practically, however, it's 
something else. The overall sensitivi- 
ty of the FSM really is primarily de- 
termined by the type of diode and the 
sensitivity of meter MI. A 500 µA 
meter movement will work fine with 
high -power transmitters but will 
hardly budge, if at all, when testing a 
flea -power QRP rig. For all- around 
use, a 100 µA or even a 50 µA meter, 
however, will usually be pinned by an 
insect's squeek, but the meter read- 
ing is easily restored on -scale by 
detuning variable capacitor C/. 

Regardless of what's used for 
meter MI, for maximum sensitivity 
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"The nice part is that it's self-powered." 

(Cl 
365pF 

M1 - See text 
L1, L2 = See taxt 

PARTS LIST 

d1- 365 -pF miniature Polyvaricon ca- 
pacitor with modified shaft (see text) 

Cl- 0.005 -µF Mylar or disc capacitor 
Dl -1N34, 1N60 or equivalent german- 

ium diode 
J1- Insulated banana jack 
LI,L2 -R -f coil (see text) 
M1 -0-to- 100-µA dc meter (see text) 
PLI-Banana plug 
Sl -Spst slide switch 
Misc.- Telescoping antenna; suitable 

enclosure; panel -labeling kit; ma- 
chine hardware; hookup wire; solder; 
etc. 

Note: A 365 -pF Polyvaricon capacitor with 
hollow spacer is available for $5.75 in the 

U.S. from Speciality Parts, Box 22, West 

Hempstead, NY 11552. New York resi- 

dents, please add sales tax. 

Fig. I. This is the complete schematic 
diagram of the field- strength meter. 
The coils are hand - wound, and the 
diode is a germanium type. See text 

for details on capacitor. 

diode Dl should be germanium 
rather than silicon because the ger- 
manium barrier voltage averages 0.3 
volt while silicon diodes usually re- 
quire 0.5 to 0.7 volt. In practical 
terms, it means that a weak r -f signal 
that's barely strong enough to pro- 
duce a meter reading using a german- 
ium dide won't even get past a silicon 
diode, let alone produce a meter 
reading. A Silicon diode should be 
used only if your transmitter's out- 
put r -f is so strong it consistently pins 
the meter. (Sometimes, with power- 
ful r -f fields, detuning to unpin a 
meter is too critical.) 

Unfortunately, the price of com- 

ponents being what they are today, 
you could drop a bundle of cash just 
on the meter movement, assuming 
you could ever locate the coils and 
tuning capacitor. Fortunately, by 
winding the coils yourself, and by us- 
ing "surplus" parts that have been 
floating around the marketplace for 
years but which are still generally 
available, you can build the tuneable 
3 to 30 MHz FSM shown for well 
under $25. 

Construction 
Let's go over the circuit in Fig. 1 first 
so you don't think there's a mistake 
in the schematic. Diode DI 's polarity 
is shown reversed from the way it's 
usually drawn because its anode, the 
negative dc output, is feeding the me- 
ter. Usually, this circuit is shown with 
the cathode, the positive dc output, 
feeding the meter. 

It makes no difference how the 
diode is installed as long as it con- 
nects to the correct meter terminal. 
Since the meter used for the FSM 
shown in the photographs had its 
negative ( ) terminal closest to the 
diode, the diode was "reversed" for 
shortest possible connection. 

The FSM prototype was assembled 
on the U- section of an aluminum 
cabinet approximately 41/4 "x 3 VI " 
x 2% ". You can substitute any metal 

cabinet as long as you retain a similar 
parts layout. Antenna jack J is a 
conventional insulated banana jack. 
The antenna is a short, telescopic 
type salvaged from a discarded trans- 
istor pocket radio that has been 
cross -threaded into PL1, a standard 
banana plug. I had to cross -thread 
the antenna because it's mounting 
screw is metric while the jack is 

threaded ASA (American). 
Meter Ml is a l''/ "- square mini - 

meter. While meters of this type 
usually sell for $15 to $20 as virgin 
stock, the marketplace has a good se- 
lection of "surplus" and discon- 
tinued ? " to l'/ " mini -meters 
priced around $5. 

Use a'/,, " (2 -watt resistor) for the coil 
form when winding low -band coil 
Ll. Complete coil is shown at top, 

The No. 16 wire used for high -band 
coil L2 is difficult to wind into a coil 
unless the free end is secured. This is 

easily done by cutting a small notch 
to hold the wire in the form. 

Locating tuning capacitor Cl will 

be something of a hassle (C/ must be 
365 pF). It can be the r -f section from 
a miniature capacitor salvaged from 
a transistor radio, but bear in mind 
that the r -f section of some transistor 
radio tuning capacitors is approxi- 
mately 150 pF, and 150 pF won't pro- 
vide the FSM's specified frequency 
coverage. Years ago, miniature 
365 -pF tuning capacitors, with a 
short shaft for a knob, were an 
almost standard item. No so today. 
The best we can likely do is a minia- 
ture tuning capacitor whose shaft is a 
short stub that was originally in- 
tended for a tuning dial rather than a 
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"Tensilize wire before winding the coils." 

Coil L2 is finished by sliding it off the wood form and then 
bending the leads axially. 

knob, and even these miniature tun- 
ing capacitors are difficult to locate. 
(A dependable source at the time this 
article was prepared is given in the 
parts list.) 

The photos show how to convert a 

stub to a conventional shaft for a tun- 
ing knob. First, remove CI's moun- 
ting nut and make certain the nut that 
secures the capacitor itself is secure. 
Don't overtighten or you will break 
the assembly. Place the capacitor on 
it's back. Cut the tapered tip off a 

round wood toothpick and then cut a 

'/ " section of toothpick. Mix up a 

small quantity of epoxy and put a 

tiny drop on one end of the toothpick 
and insert the end into the threaded 
hole of the stub shaft. The section of 
toothpick will be used as a centering 
device for a 1/4" D x 3/4 " L hollow 
plastic spacer: The spacer becomes 
the tuning shaft. (Note: The source 
for CI given in the Parts List supplies 
the spacer with the capacitor.) 

Place a single drop of epoxy into 
the spacer and a very small single 
drop on the matching end. Place the 
spacer over the toothpick, carefully 
make certain the spacer is centered on 
the capacitor's shaft (there might be 

some play around the ,00thpick), 
and using another toothpick wipe 
any excess epoxy from around the 
end of the shaft. Let the assembly set 

undisturbed for about 24 hours. 
Warning! Be extremely careful that 
no epoxy squishes out from under the 
spacer and flows down the capaci- 
tor's shaft because it will glue the 
shaft in place. 

Try to install Cl's mounting nut 

This telescoping antenna was salvaged from an old transis- 
tor radio. It is cross -threaded into a banana plug. 

The specified tuning capacitor has a 
stub shaft originally intended for a 
tuning dial. You extend the shaft to 
accommodate a conventional knob 
by cementing a hollow spacer on the 
stub. A short section of toothpick in 
the stub serves as a centering device 

for the spacer. 

after the epoxy has set. It's a snug fit 
around the spacer, but it will "thread 
down." If the nut can't get past the 
spacer -to -stub joint there's probably 
a bit of epoxy sticking out from 
under the spacer. Simply remove it 
with a knife or a file. The 1/4 " dia- 
meter spacer -shaft will accom- 
modate a conventional knob. The ca- 
pacitor's mounting hole is `/n ". 

Winding Coils 
Tuning coils L 1 and L2 are wound 
from solid enamel -insulated wire. Do 
not use stranded or bare wire. Ten - 
silize the wire before winding the 

coils to avoid having the coils "un- 
wind" when you release the tension 
on the wire (a coil wound with ten - 
silized wire will not unwind). To ten - 
silize the wire, unwind a few inches 
more than you will need, clamp the 
free end in a vise, and pull firmly on 
the wire until you feel it go "dead 
slack." Stop pulling the instant you 
feel the wire go slack! If you continue 
to pull on the wire you will cause the 
enamel insulation to pop loose or 
flake. 

Coil LI consists of 40 turns of No. 
30 enameled wire close -wound on a 

V,,," diameter form. If you use any old 
form you might get extra -thin, easily 
damaged leads flopping from the 
ends of the coil. You can get stiff 
leads by using a 2 -watt carbon resis- 
tor (27,000 ohms or higher) as the coil 
form. (Since the value of the resistor 
is much higher than the reactance of 
the coil, it won't affect the tuned cir- 
cuit; the resistor functions only as a 
support for the coil.) 

Using a small triangular file, cut a 

small groove at each end of the re- 
sistor; sort of angle through the edge. 
Scrape about '/ " of insulation from 
one end of the No. 30 wire, tin the 
wire, wrap it around one resistor lead 
close to the body of the resistor and 
solder. Lead the wire through the 
notch (the notch holds the wire), and 
wind 40 turns starting about % " in 
from the end of the resistor. 

Lead the wire out the other notch, 
scrape the insulation from the wire, 
tin, and solder the free end to the 
other resistor lead. Coat the coil with 
a thin layer of radio -TV cement (to 
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"...a handy r-f meter that's virtually impossible to purchase." 

-11 4 

While parts layout is not fussy, 
mounting of individual components 
is critical. Make certain that each is 
well soldered and secure. Cold -solder 
joints or flopping parts will produce 

unstable meter readings. 

hold the coil in place) and allow the 
cement to thoroughly dry before 
handling the coil. 

Coil L2 is 30 turns of No. 16 wire 
close -wound on a '/o " form. Use or- 
dinary '/e " wood dowel sold in hard- 
ware stores and lumber yards for the 
form. No. 16 wire is heavy stuff and 

will fight you if you just try to wind it 
around the form, so lock the starting 
end in place. This is done by cutting a 

short slot (about '/a " deep) in one end 
of the dowel and then clamping the 
dowel in a vise. Allow about 3 " of 
free wire, pass the wire through the 
notch, and then wind the coil. The 
notch will keep the wire from turn- 
ing. When you're finished, simply 
slide the coil out of the notch and off 
the form. Then bend both ends of the 
coil outward so they form axial leads. 
Later, you can reform the axial leads 
to fit your component layout. 

Keep the coils as far away as pos- 
sible from the metal cabinet. If you 
can locate them in the approximate 
center of the cabinet, do so. 

The frequency calibrations shown 
on the FSM in the photographs are 
only approximate. If you want a pre- 
cise calibration, couple a dip meter to 
each coil, set the meter to the desired 
frequency and adjust the FSM's tun- 

ing for a peak meter reading. Then 
mark the FSM's panel with the dip 
meter's frequency. Don't worry if 
you don't have access to a dip meter, 
though. For most experimenters the 
relative kind of calibration shown 
will be adequate. 

The exact tuning range of the FSM 
will depend on how precisely you 
wound LI and L2 and their position 
within the cabinet. The design tuning 
range is from slightly below 3 MHz to 
about 34 MHz, so even if the coils are 
sloppy you should get a 3 -to -30 -MHz 
range. If the precise range of the unit 
you build doesn't come out the way 
you want it, simply modify the coils 
accordingly. Adding turns (one or 
two at a time) lowers the frequency of 
the tuning range; removing turns in- 
creases the tuning range. 

Doing all this, you'll wind up with 
a handy r -f meter type that's virtually 
impossible to purchase in assembled 
form. AE 

LETTERS (from page 3) 

done. You need some proofreading help 
though when 1 see "Mimms" instead of 
Mims and "Chauffer" instead of Chauf- 
feur in your January '86 issue. 

Nicholas Bodley 
New York, NY 

Ringing the Bell 
1 appreciate articles like "The Touch - 
master" by Daniel C. Gifford and "The 
Laser at Twenty -five" by Forrest M. 
Mims. 

Dr. William H. Holmes 
Billings, MT 

Your new magazine is terrific and fills a 

great need. We need more articles like 
"Thermometer" and "Using Op 
Amps." Lancaster is also terrific. 

John Hanson 
Hawthorne, CA 

Keep Them Whole I would like to say that I join many oth- 
ers in congratulating you on your maga- 
zine, as I have been through the 
"others." I do have one complaint. Re- 
garding your December issue, I don't 
mind the fact that you have a "Part I" for 

the Electronics Notebook series. Contin- 
uing this type of article is OK. However, l 
sure hate to see a construction article in 
parts, such as the article on the SCA 
adapter. For a person like me who gener- 
ally picks up your magazine at the news- 
stand, this appears to be a way of making 
sure a person will buy the next issue. it 
also delays building the project in that I 

must wait a month to obtain construction 
details and setup and operation instruc- 
tions. Other than this one area, I enjoy 
many of your articles and wish you con- 
tinued success. 

Jerry A. True, KA9UDU 
Greenfield, IN 

P.S. Being from a rural area of Indiana, l 
really like the name of the town of your 
home office [Hicksville]. 

Unfortunately, some articles are just 
too long to run in a single issue.-Ed. 

Epson's Even Better 
It's great' ... The magazine you've put 
together. It's all I had expected of the old 
PE before disastrous format change. 
Halleluiah! Keep going. 

Eric Grevstad missed the mark, slight- 
ly, in his review of Epson's new SPEC- 
TRUM LX -80 printer (October 1985). He 
stated it will print over 100 -odd type- 
styles. The one I have does 160 combina- 
tions of draft quality and enhanced font 
styles from the 5 character -per -inch 
double- spaced pica down to a quite legi- 
ble compressed elite sub /superscript at 20 
cpi. Then don't forget the near- letter- 
quality combos -eight of them. And the 
built -in graphics that adds to the com- 
puter's, the special characters for 10 

languages plus US English, and on and 
on. It's quite a machine. 

The feature that I like best, though, is 

one Mr. Grevstad never mentioned: the 
cut -sheet feeder accessory. It's smooth 
and nearly fully automatic. The best part 
is that is has cut the cost of computer 
paper to nil. It works like a charm on all 
that scrap photocopy paper the typical 
office produces. I expect my feeder to pay 
for itself in a couple of months at the rate 
I'm using paper. 

R.H. Meyer 
Berlin, CT 
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! NOTEBOOK 11111111M11 

How to Assemble Miniature Circuits 

By Forrest M. Mims III 

Since I began building transistor radios in 
the mid- 1950s, I've been fascinated by 
miniaturized electronic circuits. Even in 
this area of tiny high -tech products like 
pocket computers and television receiv- 
ers, digital watches and credit card -size 
radios and calculators, there are still plen- 
ty of circuits left for experimenters to 
miniaturize. 

In this column, I'll describe some of the 
tips and techniques I have used over the 
years to assemble miniaturized electronic 
circuits. I've not yet seen some of these 
techniques described in published form, 
so I hope they will prove helpful to the 
readers of Modern Electronics. 

Do -It- Yourself 
Circuit Assembly 
Solderless breadboards have made de- 
sign, evaluation and testing of do -it -your- 
self electronic circuits simple, fast and 
convenient. Moreover, modifications are 
easily made before a breadboarded cir- 
cuit is transformed into a permanent ver- 
sion. Unfortunately, fabrication of a per- 
manent circuit remains relatively time 
consuming. 

Many articles and books have covered 
circuit assembly methods in depth. If 
your personal electronics library doesn't 
include any of these sources, your circuit 
assembly skills will be greatly enhanced 
by a visit to a good library and a look 
through some of the many publications 
that cover this subject. 

Miniature Electronic Circuits 
Tools and techniques for building minia- 
ture circuits are often very different from 
those used to assemble conventional cir- 
cuits. Also, sometimes the assembly of 
miniature circuits can be particularly dif- 
ficult. Though the active components of 
such circuits are usually very small, it can 
be difficult for the average experimenter 
to find miniature switches, potentio- 
meters, battery holders and enclosures. 

In a future article I'll describe in detail 
how experimenters can use tiny surface- 

mount components to assemble minia- 
ture versions of complex circuits. First, 
let's explore some straightforward ways 
to assemble miniature circuits using 
readily available tools and components. 

The Tools 
The most important tool for assembling 
miniature circuits is a good -quality, low - 
wattage soldering iron. Generally a small 
chisel or needlepoint tip is best for 
miniature circuit assembly. The iron's tip 
should be well tinned and kept free of ex- 
cess solder and dross during soldering. 
The best way to keep the tip clean is to 
pull it across a damp sponge, preferrably 
one specifically designed for this pur- 
pose. For best results, be sure to use 
small -diameter, rosin -core solder. 

A magnifying glass can prove very 
helpful. With it, you can find tiny solder 
balls and bits of wire that might cause 
short circuits. It's also helpful in locating 
solder bridges that can easily occur when 
soldering closely spaced component leads 
and printed- circuit lands. 

Pointed tweezers are ideal for holding 
small components and removing bits of 
loose wire from crowded circuit boards. 
They are also handy for twisting wrap- 
ping wire around component leads prior 
to soldering the wire in place. 

Pliers and wire cutters are required for 

virtually every electronic construction 
project. For best results when assembling 
miniature circuits, use the smallest 
needlenose pliers and diagonal cutters 
you can find. 

Screwdrivers are also a must. A set of 
both standard and crosspoint drivers is 

indispensible for miniature projects. 
Finally, an effective method for drill- 

ing small holes is required. You can use a 
small drill for this purpose. Or you may 
find that most holes can be formed by 
twirling the blade of a hobby knife into 
the material to be drilled. 

Depending on your needs, you may 
wish to add additional tools to your mini- 
aturization toolkit. For instance, a can of 
compressed air comes in handy for blow- 
ing away bits of wire and other debris that 
often hide under the components of a 
newly assembled circuit board. Soldering 
probes can be used to remove accumu- 
lated solder rosin; a nibbling tool can be 
used to cut pieces of circuit board to size; 
and a reamer can be used to enlarge holes. 

The Enclosures 
A wide variety of miniature enclosures 
designed specifically for electronic pro- 
jects is available from electronics parts 
suppliers. Radio Shack, for instance, sells 
several such cases. Catalog number 
270 -220 is the smallest of a series of sturdy 

Fig. 1. A miniature battery holder with a built -in switch. 
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all- plastic cases that includes internal 
slots for circuit boards. Catalog number 
270 -291 is a somewhat larger enclosure 
that comes with a pc board on which are 
483 solder- ringed holes, two front -panel 
labels, snap -in rubber feet and hardware. 
Some parts suppliers that advertise in this 
magazine also sell enclosures. 

As for smaller circuits, like most other 
experimenters, I've used a wide assort- 
ment of pill bottles, fishing tackle boxes, 
tie tac boxes and the like. A few years ago, 
however, I discovered a line of compact 
plastic boxes that are ideal for miniature 
projects. These have removable lids and 
are available in clear or tinted (red, pink, 
yellow and green) plastic. These boxes are 
sold by craft shops and specialty stores. 

These boxes come in three sizes, each 
of which is slightly more than 0.7 inch 
thick. The largest is 2 inches square and 
the smallest is 1 inch square. The third is a 
rectangle measuring 1 x 2 inches. 

Regular readers of this column may 
recall drawings of circuits assembled in 

the two larger versions of these handy 
enclosures. I have assembled various 
other circuits in these boxes, one of which 
will be described below. 

Batteries 
When transistors first became available 
to experimenters, the choice of a battery 
to power a miniature do- it- yourself cir- 
cuit was very limited. For really small cir- 
cuits, mercury hearing aid batteries could 
be used. Otherwise, N or AAA penlight 
cells were used. 

Because the choice of batteries was so 
limited, some experimenters made their 
own power cells. One common technique 
was to wrap a small piece of copper with a 
section of paper towel that had been 
soaked in a salt water solution and al- 
lowed to dry. The towel was then 
wrapped with a layer of zinc or aluminum 
foil. The cell was activated by placing a 

drop or two of water on an exposed por- 
tion of the salt -impregnated paper. 

In the late 1950s experimenters turned 
to selenium and silicon solar cells as a 
power source. In those days, silicon solar 
cells were very expensive. Solar cells are 
very thin, and even very small cells supply 

sufficient power to operate simple tran- 
sistor radios, oscillators and the like. 
Widespread use of low -power compon- 
ents, particularly CMOS integrated cir- 
cuits, has made solar cells an even more 
viable power source for miniature elec- 
tronic circuits. Moreover, solar cells are 
now much cheaper and more readily 
available. 

Battery Holders 
Though dozens of miniature batteries are 
available to electronics experimenters, 
the choice of battery holders is much 
more limited. In fact, some battery 
holders designed for miniature button 
cells are much larger than the cell they are 
designed to hold. 

After many years experimenting with 
do -it- yourself battery holders, I've set- 
tled on two basic approaches. Both 
designs are smaller than commercial bat- 
tery holders and incorporate a built -in 
on /off switch, and both are built into a 
small housing with room to spare for a 

circuit and other components. 
Details of the simpler of these do -it- 

yourself battery holders are in Fig. 1. This 
design is well- suited for circuits installed 
in small plastic boxes like the kind de- 
scribed above. Its key ingredient is a sub- 
miniature pushbutton or toggle switch 
and a solder lug. 

You can assemble this battery holder 
by first bending a solder lug as shown in 

Fig. I . Place the large hole of the lug over 
the switch's threaded neck. Then bend 
one of the switch terminals toward the lug 
and gently force it through the small hole 
in the end of the lug. Solder the lug to the 
switch terminal. 

Next, solder a length of hookup wire to 
a small spring. Use a spring salvaged from 
a commercial battery holder, or take a 
battery holder to a hardware store and 
ask where you can buy lengths of spring 
similar to that used in the holder. 

Finally, place the spring and battery in 

the intended portion of the box as shown 
in Fig. 1. Press the switch lug assembly 
against the free end of the battery until 
the tension feels right, and then mark the 
side of the box directly under the switch's 
pushbutton or toggle. Complete the bat- 

tery holder by drilling a hole in the box 
and installing the switch. 

Incidentally, you can omit the switch 
from this battery holder if you prefer. 
Just attach the bent solder lug directly to 
the inside of the plastic case with 4-40 or 
6 -32 hardware. Be sure to solder a length 
of hookup wire to the lug before installing 
it. Otherwise you might melt the side of 
the box with your soldering iron. 

Figure 2 gives details of the second do- 
it- yourself battery holder. This holder is 

much more difficult to make, but it is well 

suited for ultra- compact circuits installed 
in short lengths of tubing. I originally de- 
veloped this holder for use in an experi- 
mental infrared travel aid for the blind 
and housed it in two 3.5 -inch lengths of 
brass tubing installed on eyeglass frames. 

Construction and assembly details for 
the second holder are shown in Fig. 2. 

Though the holders I have built all follow 
this general design, you can modify the 
basic concept to best suit your needs or 
the materials you have on hand. For in- 
stance, the subminiature slide switch can 
be replaced by a toggle switch if you pre- 
fer. You can also use different kinds and 
sizes of tubing. 

You should be prepared to spend a 

good deal of time making a battery holder 
like the one in Fig. 2. You will also need 
access to miniature files and cutting tools 
to make the necessary slots and holes. Ex- 
ercise caution when making the battery 
holder, since it's easy to injure a finger. 

Make sure you have all the required 
materials before beginning work. You'll 
need two lengths of telescoping brass 
(best) or aluminum tubing. The bulk- 
heads can be cut from solid acrylic rod 
(best) or wood dowels. Be sure the bulk- 
heads fit snugly inside the smaller of the 
two metal tubes. 

I use metal tubing since it is conductive 
and provides the connection between the 
on -off switch and the circuit. This means 
the circuit installed inside the tube should 
be well insulated or placed inside an in- 

sulating sleeve to avoid accidental short 
circuits. 

Circuit Boards 
For the utmost in miniaturization, etched- 
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Fig. 2. Details of a tubular housing for miniature circuits. 

or printed- circuit boards are almost al- 
ways necessary. Were it not for a pair of 
tiny etched circuit boards, I would never 
have been able to install the receiver cir- 
cuitry, lens and battery for an infrared 
travel aid for the blind inside a tube mea- 
suring only 0.5 by 3.5 inches. 

Many books and articles have described 
in detail the various ways printed circuits 
can be fabricated. For best results, use very 
thin copper -clad board, the kind that can 
be cut with scissors. If this kind of board 
isn't available from local electronic parts 
dealers, ask for advice about possible sup- 
pliers. You might also check with a nearby 
university or technical school that offers 
electronics courses. 

Should fabricating your own etched cir- 
cuit boards prove to be too time -con- 
suming or inconvenient, it's possible to 
assemble reasonably compact circuits us- 
ing standard point -to -point wiring. The 
key here is to use a perforated board which 
has pre -etched copper rings, preferrably 

pretinned with solder, around each hole. 
The leads and pins from the various corn - 
ponents can be connected to one another 
by wrapping wire. With a little planning, 
many connections can be more easily made 
by placing in adjacent holes leads and pins 
to be connected. Bend the pin from one 
component over the solder ring surround- 
ing the adjacent pin or lead and solder in 
place. 

You can reduce the thickness of circuits 
made in this fashion by stroking the bot- 
tom side of the board across a file, being 
careful to avoid removing too much 
solder. Afterwards, you must remove all 
solder filings with a brush and a few puffs 
of compressed air. Otherwise, stray solder 
particles may cause a short circuit. 

A Miniature LED 
Pulse Transmitter 
The best way to become familiar with the 
miniaturization tips and techniques de- 

scribed here is to build a fully functional 
miniature circuit. You might recall that 
many of the techniques described here 
were used in the construction of the min- 
iature laser -diode systems described in 
the December 1985 and January 1986 
Electronics Notebook columns. 

Figure 3 shows the circuit diagram for a 
miniature LED pulse transmitter you can 
assemble with room to spare inside a 0.7 
by 1 by 2 -inch plastic housing like those 
described above. This circuit can be used 
as an optical transmitter for a short -range 
remote control unit, break -beam object 
detector, or an intrusion alarm. It can 
also be used as a source for an optical - 
fiber continuity tester. And it's very han- 
dy as a workbench source of fast optical 
pulses for testing various kinds of light - 
wave receiver systems. 

The Fig. 3 circuit is a two- transistor 
multivibrator that delivers a stream of 
high- current pulses to a high -efficiency 
red light- emitting diode. Any read LED 
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Fig. 3. A simple miniature LED pulse 
transmitter circuit. 

can be used. For best results, however, 
use one of the new high -efficiency LEDs 
such as Stanley's H 1 K (1 candela) or H2K 
(2 candela). If you can't find either of 
these super- bright LEDs, a good substi- 

tute is Radio Shack's catalog number 
276 -066 LED. This new LED, which 
should be in Radio Shack stores about the 
time this column appears, delivers 300 
millicandelas. Though not as bright as the 
Stanley units, it's much brighter than 
standard LEDs, reasonably priced and 
readily available. 

Begin assembly of the circuit by install- 
ing the oscillator components on a piece 
of peforated circuit board measuring 
by 1 inch (4 holes by 10 holes). Try to 
orient the components so that connec- 
tions can be made with only a minimal use 
of wrapping wire. 

Next, refer to the pictorial view of the 
completed circuit in Fig. 4 and assemble 
the battery holder in accordance with the 
procedure outlined above. Though I did 
not incorporate the switch in the holder, 
you may prefer to do so. 

Drill holes in the box to receive the 
on /off switch and LED. Then install the 

circuit and switch, taking care to avoid 
breaking any of the connection wires. In- 
stall a 6- or 7 -volt battery and flip the 
on /off switch to the on (closed) position. 
The LED should glow brightly with a 
slightly discernible flicker. 

You can transform the flickering light 
from the LED into an audible tone by 
pointing the LED at the detector of an op- 
tical receiver. You can easily make such a 
receiver by connecting a silicon solar cell, 
photodiode or phototransistor to the in- 
put of a small amplifier. For details about 
various kinds of lightwave receivers (and 
transmitters) see The Forrest Mims Cir- 
cuit Scrapbook " (McGraw -Hill, 1983). 

More About Laser Safety 
Now that its's possible for experimenters 
to assemble laser -diode transmitters us- 
ing readily available, low -cost compon- 
ents, it's important to be aware of the op- 

Fig. 4. Assembly details for a miniature LED pulse transmitter. 
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erating precautions that apply to such las- 
ers. In my December 1985 column, I dis- 
cussed some of the safety precautions as- 
sociated with the use of laser diodes. 

A few months ago I attended the Inter- 
national Congress on Applications of 
Lasers and Electro- Optics in San Fran - 
sicso to give a paper on the surreptitious 
interception of conversations using 
lasers. While there I renewed acquain- 
tances with R. James Rockwell, Jr., one 
of the foremost experts on laser safety. I 

first met Mr. Rockwell in 1968 when he 
was involved in some pioneering work in 

the medical applications of lasers. 

Mr. Rockwell is now president of 
Rockwell Associates, Inc., a company 
that specializes in laser safety products 
(signs and protective eyewear) and train- 
ing courses. Recently he sent me a thick 
package of literature related to laser safe- 
ty, along with a cover letter that included 
the following observations: 

"The hazards to the eye associated 
with near -infrared laser diodes are gen- 
erally considered `less' than those asso- 
ciated with visible laser wavelengths, but 
hazards are possible -especially if one 
views the diode directly and captures the 
beam with a collecting optic (such as a 
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pair of jewelers `loops') so as to put a / /of 
the output into the eye. 

"For example, for a CW diode operat- 
ing at 850 nm, in the condition of opti- 
cally unaided viewing at a distance, the 
`allowed' irradiance incident on the eye is 

0.64 mW /cm. Therefore the `worst case' 
power limit into the eye is0.26 mW (7 mm 
pupil diameter)." 

Mr. Rockwell then observed that ". . . 

viewing an emitting diode under magnifi- 
cation may be the more hazardous view- 
ing condition, even though the retinal im- 
age of the source is larger. Obviously, one 
recommends caution when working with 
any laser source to never look directly in- 
to the beam and, with diode lasers, never 
observe the emission using magnifying 
optics." 

This is good advice. For additional in- 
formation about laser safety, see the De- 
cember 1985 Electronics Notebook col- 
umn. You might also want to contact 
Rockwell Associates at the address given 
above and the Laser Institute of America 
(5151 Monroe St., Toledo, OH 43623). 

More A bout Pressure Sensors 
Several readers have written about the 
column on pressure sensors (Nov. 1985). 
Franlin Eventoff, president of Interlink 
Electronics (331 Palm Avenue, Santa 
Barbara, CA 93101) sent a sample of his 
company's force sensing resistor kit. This 
kit includes five plastic sheets imprinted 
with various force sensing resistor pat- 
terns. Each sheet utilizes a different for- 
mulation to provide different resistance 
values. Also included is an array of inter- 
leaved switch patterns. For additional in- 
formation and prices, contact Interlink 
Electronics. 

I also heard from Scott A. Ellner with 
regard to the use of pressure sensors in the 
sore -prevention evaluation cushion he 
has developed. Mr. Ellner, whose name 
was misspelled in the earlier column, is in- 
terested in developing a method for 
calibrating the 260 pressure -controlled 
comparators in his system by means of a 
single 100K potentiometer, rather than 
the 260 individual pots he now uses. In- 
terested readers can contact Mr. Ellner at 
the Nina Eaton Center, 777 Seaview 
Ave., Bldg. D, Staten Island, NY 10305. 
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llhIII HARDWARE HACKER Il/Ill1MEM 
Using pressure transducers, call progress detectors, 
adapting surplus drives, electronic halftone secrets 

By Don Lancaster 

We've gotten quite a bit of mail involving 
several of our previous columns. Lots of 
you have asked for more sources of cubic 
spline information. One good reference is 
Fundamentals of Interactive Computer 
Graphics by J. Foley And A. Van Dan, 
published by Addison Weseley. 

Several others have asked for addition- 
al information on pressure transducers, 
so we'll try to pick up on that topic this 
month. I am working up a construction 
project or two on this, but lately I have 
been up to my ears in laser printing, so it 
may take a while. 

Don't forget that I still have lots of 
freebies for you. These include laser 
printer demo packs, word processing util- 
ities, shaft encoder software, EPROM 
programming adaptors, and bunches 
more. Just write or call the helpline num- 
ber listed at the column's end. 

On to this month's goodies ... 

Tell me more about 
pressure transducers 

A pressure transducer is any device that 
will accurately convert a pressure differ- 
ence into a proportional current or volt- 
age. As we saw two columns back, one 
important use of pressure transducers in- 
volves stream gauges. Other uses include 
weather forecasting, cave surveying, alti- 
metering, tactile robotic sensing, auto 
emission controlling, medical instrumen- 
tation, weighing, and industrial process 
controlling. 

While not yet super cheap, some pres- 
sure transducers have dropped enough in 
price that they have become most inter- 
esting and most challenging hacker com- 
ponents. Some sensors are now priced in 
the $20 to $30 range, and this is almost 
certain to drop further. 

How can you measure pressure? 
One very old method uses a column of 

mercury working against a vacuum. As 
the column moves up and down, column 
height can be measured and then related 

Fig. I. A pressure transducer. 

to atmospheric pressure. Another meth- 
od requires a sealed bellows. The bellows 
expands or contracts with pressure varia- 
tions. Bellows position can then be mea- 
sured and related to pressure. 

The modern electronic way of sensing 
pressure involves a new family of inte- 
grated circuits called silicon pressure 
transducers. Two of the leading suppliers 
are Motorola and Micro Switch, al- 
though there are a few others. 

Important advantages of silicon pres- 
sure transducers include their repeatabil- 
ity, relatively low cost, high accuracy, 
and the ability of some models to inter- 
nally compensate against fluctuations in 
temperature. 

Figure 1 shows a typical pressure trans- 
ducer. There are many different packages 
available, depending on what kind of 
pressure is to be sensed and the kind of en- 
vironment in which they are used. 

A silicon sensor is actually very simple. 
A piece of silicon is etched so it forms a 
very thin diaphram, somewhat similar to 
a drumhead. As the pressure on one side 
changes, the diaphragm flexes and 

changes its size. This flexing is sensed by a 
resistance strain gauge bridge implanted 
directly on the diaphragm. Laser - 
trimmed resistors are sometimes added 
for calibration and to compensate for 
temperature variations. 

As pressure changes, the diaphragm 
flexes, the resistor values change, and a 
differential output voltage is produced. 
You typically get 40 or 50 millivolts out 
for full -scale deflection. 

The sensor is connected as a simple 
bridge. You apply a regulated + 10 volts. 
A small differential voltage appears 
across the positive and negative outputs. 
This voltage is proportional to pressure. 
The common -mode (fixed offset) voltage 
at these outputs is typically one -half the 
supply voltage. 

Normally, the output signal is isolated 
and single -ended with a first operational 
amplifier stage and is then offset and 
amplified with a second stage. TheO -to -5- 
volt dc output level can be A/D converted 
or used directly as an analog signal or fed 
to a meter. 

There are three fundamentally differ- 
ent types of pressure transducers. A rela- 
tive transducer measures the pressure dif- 
ference between its two sides. If both 
sides of the transducer are made avail- 
able, you can measure the relative differ- 
ence between two pressures. 

A second type of transducer is called a 
gauge transducer. With a gauge transduc- 
er, the second port is vented to ambient 
air. The pressure difference between your 
input and the current atmospheric pres- 
sure is then measured. 

A gauge transducer can be either va- 

cuum ported or pressure ported, depend- 
ing on whether you want to measure pres- 
sures above or below that of ambient. 

The third, and rarest, sensor is called 
an absolute pressure transducer. With 
this type of transducer, one port is per- 
manently connected to the best possible 
vacuum attainable. The output signal 
then measures absolute input pressure. 

Note that most silicon pressure trans- 
ducers start out as relative devices. Giving 
access to the second side leaves you with a 
relative transducer. Venting the second 
side to ambient gives you a gauge trans- 
ducer, while sealing the second side in a 
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good vacuum gives you a way to measure 
absolute pressures. 

Full -scale range varies with your choice 
of pressure transducer. Motorola's 
MPX2050 series is rated at 0 to 7.5 psi- 
an ideal range for stream gauges, elec- 
tronic emission controls and robotic sen- 
sors. Other full -scale ranges are available 
for other uses. 

Normally, you are limited to a 100 -per- 
cent overload before the transducer will 
fail, so you always want to pick the most 
sensitive unit you can, consistent with the 
maximum pressure with which you want 
to work. The transducer itself is protected 
with a silicone gel coating that apparently 
resists clean water, some other liquids, 
and many weaker chemicals. 

Tellyawhat. Let's have a contest. A 
free SAMS book to the best five hacker 
ideas that involve pressure transducers. 

The overall winner gets both an all -ex- 
pense paid tinaja quest for two (FOB 
Thatcher, AZ) and some cash -type mon- 
ey if the idea is good enough to qualify as 

a Modern Electronics construction proj- 
ect article. 

Fair enough? 

Can 80 -track disk drives be 
made Apple compatible? 
I've sure gotten a lot of calls on this lately. 
The quick answer is yes and no. Yes, a 

knowledgeable hacker can adapt any- 
thing to anything if he puts his mind to it. 
No, I know of no quick and simple way to 
save time and /or money with these bar- 
gain drives. 

First, there are the physical differ- 
ences. Apple drives normally use 35 (or 
rarely 36) tracks, but certain protection 
schemes on some Apple software make 

use of half tracks, quarter tracks, and 
may even use track arcing techniques. 

Even if you could get the tracks to line 
up, it is very unlikely that you could reli- 
ably run any and all existing Apple soft- 
ware on the new drive. 

The way in which the drives are ac- 
cessed is fundamentally different as well. 
On an 80 -track drive, much of the operat- 
ing system that accesses the disk is provid- 
ed for in hardware inside the drive itself. 
On an Apple system, most of the operat- 
ing system is provided for in software re- 
siding in the Apple main RAM. 

These two different methods of con- 
trolling a disk mechanism are philosoph- 
ically and fundamentally different. It 
would seem to be a real bear to get be- 
tween the two. 

Note that many Apple programs often 
make slight to major changes in the oper- 
ating system they use. This is sometimes 
done for "protection," whatever that is, 
and at other times to speed up access or 
pick up more storage, or whatever. 

As a conservative guess, there are prob- 
ably several hundred or more different 
Apple disk operating systems in use to- 
day. A hardware -based operating system 
would have to know about all of them and 
be able to serve them all equally well. 
Sounds tricky. 

A lot of people have also asked where 
they can get the schematic for the super- 
secret IWM, or Integrated Woz Machine 
custom disk controller used in the Apple 
Ilc. This is nothing but an adaptation of 
the plain old "slot six" disk controller 
card. The schematic of this card appears 
in any of the earlier DOS 3.3 manuals. 

There are also problems in adapting 
standard 3.5 -inch drives to the Ilc or the 
Macintosh. Most non -Apple 3.5 -inch 
drives spin at a constant speed. Apple 
spins their 3.5 -inch drives at a variable 
and track -dependent speed. This lets you 
get more data on the disk, since more ones 
and zeros can be crammed onto the long- 
er outside tracks. 

So, if you are looking for a quick way 
to save a buck on disk drives, forget it. On 
the other hand, if you can find a plug - 
and-go hardware adaptor that is guaran- 
teed compatible, go for it. Better yet, de- 
sign the adaptor yourself. If you can 
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make it simple and cheap enough, there is 

a big market out there waiting for you. 

What is a call progress detector? 
When most people make a telephone call, 
they are usually swift enough to figure out 
for themselves when the phone is ringing 
or if the line is busy. This same ability is 

needed by modems, alarms, auto -dialers, 
and many microcomputers involved in 
any sort of telecommunications. Finding 
out exactly how far a call has gotten is 

called call progress detection, and the 
electronics needed to supervise a call go- 
ing through often goes by the name of a 

call progress decoder. 
Call progress detection used to be very 

complex and expensive, but today Signet - 
ics has a simple and easy -to -use IC called 
the NE5900 Call Progress Decoder. 

Figure 2 shows how to connect the 
NE5900. This IC needs a single + 5 -volt 
supply and ground. A stock color TV 
crystal generates the 3.58 MHz needed 

for internal timing. Two input lines come 
from the telephone receiver earpiece by 
way of a 470k resistor. A clearing input is 

routed from your microcomputer or oth- 
er controlling electronics every time you 
want to check on the call status. 

There are three main output lines. The 
binary code on these lines tells you the 
status of the current call in progress. Fig- 
ure 3 shows the output codes involved. 

There are four likely responses when a 

call is being placed. The dialtone is a con- 
tinuous tone pair that tells you the line is 

available. The audible ring is a two -note 
tone that is on for two seconds and off for 
four seconds. The busy signal is a two - 
note tone that is on for half a second and 
off for half a second. There is also a possi- 
ble supervisory reorder two -note tone 
that continuously is on for 0.2 second and 
off for 0.3 second. 

The exact frequencies in use for each 
response depend on the age of the phone 
equipment. Fortunately, the time dura- 
tion of each response is constant and pre- 
dictable, no matter the age of the phone 
system. The NE5900 measures the time 
interval, or more precisely, the cadence of 
each response. 

The chip first does a sloppy bandpass 
filtering job, using the external resistor 
and a pair of internal capacitors. A more 

precise filtering to a passband of 300 to 
640 Hz is then done with a precision 
switched -capacitor filter. The filter's out- 
put is then detected digitally, yielding the 
envelope of whatever tones are present. 

To use the chip, you first bring the clear 
input low. Do this every time you want to 
find the status of a call being placed. This 
starts a 2.3- second timeout that begins as 

soon as a tone of any type is received. 
During the next 2.3 seconds, the input en- 
velope is tested. If it is continuous, the 
dialtone status code is outputted. 

If the envelope is on for only two sec- 

onds, the ring status code is outputted. 
Note that most modem tones are well 
above the filter passband and will be re- 
jected. If the envelope alternates half a 

second on and half a second off, the busy 
code is outputted. Should the envelope 
alternate 0.2 second on and 0.3 second 
off or so, then the supervisory reorder 
status code is outputted. 

Finally, if there is extreme noise on the 
line or if someone is talking, an overflow 
code is produced. This tells the computer 

01 02 03 
Dial Tone 0 0 0 

Ringing 1 0 0 

Busy 0 1 0 

Reorder 0 0 1 

Overflow 1 1 1 

Fig. 3. The call status codes. 

or the controlling electronics that the 
NE5900 was unable to do its job. 

There are several other pins on the 
package that may be of interest to ad- 
vanced users. An "envelope" output is 

available that lets you do your own testing 
for oddball responses. An "enable" pin 
lets you turn off and on the three status 
outputs and the envelope line. The enable 
pin is brought low to activate the outputs. 
This is handy for tristate bus use on a mi- 
crocomuter's data bus. 

There's also a "data valid" output that 

Fig. 4. How a 25 dot electronic halftone produces 26 gray levels. 
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HARDWARE HACKER 

NAMES AND NUMBERS 

Addison Weseley 
Microcomputer Books 
Reading, MA 01867 
(800) 238 -3801 

Motorola 
Box 20912 
Phoenix, AZ 85036 
(602) 244 -6900 

Micro Switch 
11 West Spring Street 
Freeport, IL 61032 
(815) 235 -6600 
SAMS 
4300 West 62nd Street 
Indianapolis, IN 46206 
(800) 428 -SAMS 
Signetics 
811 East Arques Avenue 
Sunnyvale, CA 94088 
(408) 739 -7700 

can be used to interrupt a microcom- 
puter, as well as an "analog" output that 
has only been filtered. A final pin is used 
for testing and must be held at ground. 

One gotcha: that input 470k resistor is a 
critical value, since it is used as part of an 
internal bandpass filter. 

How do electronic halftones 
work? 
Today's printers are offering better and 
better resolution, so it is only a matter of 
time until you will routinely be able to 
print your own superb quality photo- 
graphs or video images. Even today, the 
Laserwriter is capable of directly printing 
multi -tone images to "fair" quality. If 
you are willing to 2:1 reduce your final 
laser artwork, you can easily upgrade this 
to "good" quality. By a good image, I 

mean 106 or so gray dots per inch of 33 
possible gray levels. 

The key to printing an apparent gray 
scale with a printer that can print only a 
black or a white dot involves an electronic 
halftone. To understand how you print 
gray images, you must know just what an 
electronic halftone is and how it works. 

Suppose you absolutely had to have 

something truly gray appear on a printed 
page. The only possible way to do this 
would be to use gray ink. Should you 
need several shades of gray, several passes 
through the press would be needed. 

There has to be a better way -and there 
is. Instead of really printing gray, you 
print a bunch of tiny black dots. You 
make the size of the dots larger for darker 
grays, smaller for lighter areas. The dots 
are made so small that they exceed the 
eye's angular resolution. Instead of see- 
ing dots, the eye averages out, or in- 
tegrates the black and white areas, and 
produces a gray blur. 

To prove this to yourself, just drag out 
a good magnifier and look at some of the 
photos right here in Modern Electronics. 
Note that there is no gray used anywhere 
in this magazine; it is all done with black 
and white dots. 

In traditional printing, grays are pho- 
tographed through a magic screen that 
produces a halftone image. In electronic 
printing, we fake grays through a some- 
what similar electronic halftone process. 

Let's throw a couple of terms at you. 
The resolution of the screen is normally 
specified in dots per inch, or dpi. For in- 
stance, a 120 -dpi screen gives you 120 
dots horizontally and 120 dots vertically 
for a total of 14,400 dots per square inch. 

The number of gray levels in a particu- 
lar screen is set by how many distinct 
black dot sizes are possible. This is more 
or less a continuous function with tradi- 
tional screens. With electronic halftones, 
you must trade off resolution against gray 
scale, as we will shortly see. 

Halftone screens are normally rotated 
at a screen angle of 45 degrees. This 
minimizes any visual distraction the 
screen might produce. Other angles are 
sometimes used for special effects or 
custom work. 

Most electronic printers are only cap- 
able of placing or not placing a dot in a 
specific location. Getting from here to an 
electronic halftone depends on what you 
want to call a dot. Let's use the Laserwrit- 
er as an example. This printer has a 300 - 
dpi resolution, so it can print 90,000 dot s 

per square inch. The trick to an electronic 
halftone is to use several of these dots 
bunched together to represent a single 
gray splotch on the final image. 

One possibility is to use a gray splotch 
that is 5 dots wide and 5 dots high. As Fig. 
4 illustrates, you can trick the eye into see- 
ing any of 26 possible gray levels, depend- 
ing upon how many of the dots are "lit" 
at any one tme. 

Other "dots- per -splotch" values can 
be picked. The more dots you use, the 
greater the number of gray levels avail- 
able, but the cruder the overall resolu- 
tion. Fewer dots give you better looking 
and smoother grays, but will restrict the 
number of gray levels. 

There are other restrictions to using 
very small numbers of dots per gray 
splotch. Very light grays are often de- 
sired. It is difficult to get these light grays 
with small splotches, first because there 
are only a few possible levels using only a 
few dots, and second because the dots 
tend to overprint for uniform line widths. 

The order in which you blacken the 
dots in called the spot function. For elec- 
tronic halftone use, the spot function 
starts out small and centered, and spirals 
itself larger with darker and darker grays. 
You can use any spot function you want 
for special effects, such as pattern 
screens, or patterned bit -mapped back- 
ground fills. 

You can easily and instantly change the 
Laserwriter halftone screens at any time. 
This is done with a simple text command. 
Sadly, halftone ability is conspicuously 
absent from most other low- end -priced 
laser printers. 

Applewriter on an Apple Ile does some 
outstanding gray -scale work when com- 
bined with the Laserwriter. Typical car- 
toon characters can be done with a file the 
size of a business memo, and no expensive 
digitizer is needed. Write or call for a free 
demo or two. AE 

NEED HELP? 

Phone or write your Hardware 
Hacker questions directly to: 

Don Lancaster 
Synergetics 
Box 809 
Thatcher, AZ 85552 
(602) 428 -4073 
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Digital Electronics by Byron W. Putman. (Prentice -Hall. Hard 
cover. 350 pages. $32.95.) 

There are dozens of books on digital electronics, but this one is 

a cut above most. Written by a long -time instructor of digital elec- 
tronics, it unfolds digital theory and practices in a way that is al- 
most guaranteed to give you an intuitive grasp of the subject. It 
begins with digital electronics theory, goes on to applications and 
finishes with digital circuit and system troubleshooting proce- 
dures. 

Each chapter comprehensively deals with a different topic. (To 
make coverage truly complete, even a chapter devoted to the in- 
vestigation and troubleshooting of printed- circuit boards is in- 
cluded.) Typical design examples are supported by logic and tim- 
ing diagrams, truth tables, etc. At the end of each chapter are re- 
view questions with answers for the odd -numbered ones given at 
the back of the book. 

This large- format book is easy on the eyes, too. It has large, 
bold type and makes use of even bolder characters to highlight 
headings and subheads. 

They All Laughed When I Sat Down at the Computer b) Erik 
Sandberg -Diment. (Simon & Schuster. Hard cover. 224 pages. 

$16.95.) 
This book recounts one writer's struggle to come to grips with 

the personal computing revolution- emerging as a seasoned vet- 
eran and recognized computer expert. It begins at the dawn of the 
new era, way back in 1976 with the Altair 8800 computer that 
started it all and when personal computing was so new that it was 

more a curiosity than a useful personal tool. 
In recounting his trials, tribulations and triumphs, the author 

gives his account in a free -flowing style that is frequently witty, of- 
ten serious and always interesting. As much a "history" of the 
personal computer field as it is a personal account, this book re- 

counts the major milestones in software and hardware that have 

brought the personal computer to its present eminence. It goes be- 
yond this by giving you a peek into the possible near future of per- 
sonal computing, from an expert's viewpoint. 

NEW LITERATURE 
Maintenance /Service Equipment Catalog. PRint Products has 

announced availability of a 160 -page full -line catalog in which are 
listed and described tools and supplies for electronics mainte- 
nance and service. Featured in this illustrated catalog are Pace 
desoldering and printed -circuit board repair products, Huntron 
test instruments, 3M static control products, PRint tool cases and 
many brand -name tools and instruments for repairs in the field 
and depot. For a copy, write PRint Products International, Dept. 
ME, 8931 Brookville Rd., Silver Spring, MD 20910. 

Test Equipment Catalog. The 1986 Power Supply and Test 
Equipment Catalog describes VIZ's full line of laboratory and in- 
dustrial dc power supplies, isolated ac sources, frequency coun- 
ters, analog meters, signal generators, testers, digital meters and 
wattmeters. Each product section contains photos, technical de- 
scriptions and specifications. For a copy, write to: VIZ Test 
Equipment, 335 E. Price St., Philadelphia, PA 19144. 

There's Always 
One Catalog 

You Can Count On- 
MCM 

ELECTRONICS! 
You want a company you car depend on for quality. 

You want a company that's famous for last service. 

And you want a company that's known for great, 
low prices. 

What you want is MCM Electronics. 

Because if you want to get the best out of your 
business, it only makes sense to order from the best. 

Nobody will serve you better. 

CATALOG #11 NOW AVAILABLE 

CALL TOLL FREE 
1-e00-543-4330 

(IN OHIO. I-800-762-43'5) 
(IN ALASKA ANO HAWAII. 1.800 -858.1849) 

MCM ELECTRONICS 
A DIVISION OF PREMIER INDUSTRIAL 
858 E Cmgess Pat 
Center Ie. CH 45459 

SOURCENO ME-0 

CIRCLE: 85 05 FREE INFORMATION CARD 
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IIII PC PAPERS Il/Ill 
First Impressions: Bourbaki's ldir menu program; 
Symantec's Q&A integrated software; Tandy's 
Model 600 16-bit laptop portable computer 

By Eric Grevstad 

It used to be that users who survived the 
hazing rituals of dBase II could lord it 
over freshman playing with PFS:File. 
Computing aplications were either 
powerful or easy to use, but not both; 
PC -DOS alone was enough to scare most 
novices, though it didn't cause the 
screaming nightmares of CP /M. 

This month's products show a newer 
trend: simple products growing more 
powerful. Bourbaki's ldir is a menu pro- 
gram that shields users from DOS while 
adding extra functions; Symantec's Q &A 
grafts the latest craze, artificial intelli- 
gence, to an English- speaking cousin of 
the PFS database. And Tandy has un- 
veiled a full -powered successor to a fa- 
mously convenient (but limited) comput- 
er, the popular Model 100 portable. 

Hard Disks Made Easy 

Once you accumulate 15 or 20 subdirec- 
tories and a couple of hundred files it's no 
shame for even a hard -disk veteran to get 
lost in DOS once in a while. If you've 
done so, consider the front -end program 
I dir ($95). From its ads, I though 1 dir was 

mainly for beginners who blanched at the 
A> prompt, but I've found it flexible as 

well as friendly. To a DOS addict, in fact, 
the Idir display is as much fun as a Busy 
Toy Dashboard is to a baby. 

Like SideKick (with which it works, 
though the combination's pretty weird), 
ldir fits between DOS and your applica- 
tions- taking 49K of memory, which you 
can trim to 37K by disabling the menu - 
creation feature or just 9K if you'll wait 
for ldir to reload from disk after every 
command. (A first -rate utility program 
lets you change these and many other op- 
tions any time, though 1 dir does require 
DOS 2.0 or above.) 

The display lists the current directory, 
subdirectories, and files sorted by name, 
extension, date, or size, plus your choice 

Tandy's Model 600 laptop computer has 

a 16 -hit 80088 microprocessor, a 16 by 
80- character LCD display, 32K of RAM 
(expandable to 224K), parallel and serial 
ports, a 3.5" floppy -disk drive and firm- 

ware in ROM. 

of file dates and times or a Chkdsk -style 
tally of memory and disk usage. Begin- 
ners can select a program with the arrow 
keys and run it (or change directories) by 
pressing Enter, or copy, type, rename, or 
delete a file or group of files by tapping a 

function key. To speed scrolling, pressing 
Alt and a letter moves the cursor to files 
beginning with that letter. 

This automatic transmission is appeal- 
ing, but you can do more from Idir's 
command line- typing commands di- 
rectly, or mixing them with filenames 
pulled from the menu. Two exceptionally 
handy features let you enter multiple 
commands, separated by single quotes, 
for batch processing or, to make a formal 
batch file for later reuse, turn on a "batch 
builder" that records commands to a file 
as you execute them. 

Finally, to automate your system or 
create one for use by others, Idir lets you 
create any number of password- protect- 
ed menus -customizing the FI through 
F8 keys, complete with on- screen labels 
and descriptions, to run programs, 
change directories, or summon sub- 

menus. (F9 toggles between Idir's and 
DOS' function -key assignments, and F I 0 

between 1dir menus.) 
I'm still tinkering with my menu sys- 

tem; the otherwise helpful manual seems 

a little short on examples of using nested 
menus or commands with parameters 
pulled from a directory. But replacing the 
stark DOS prompt with a snazzy "control 
panel" is impressive enough; making 
your own control panel, while making 
DOS jump through hoops, is a pleasure. 
Given something like ldir, maybe with a 

mouse for faster file -picking, I doubt 
we'd need fancy graphic interfaces like 
Microsoft Windows. 

Do This, Show Me That 

All the attention's going to its intelligent 
database query module, but I think the 
main appeal of Symantec's Q &A is more 
ordinary. For a reasonable price ($299), 
you get a package that integrates near - 
twins of Software Publishing Corp.'s 
PFS:Write, File, and Report (or its IBM 
Assistant Series clones) plus a ProKey- 
style macro recorder. The word proces- 
sor's not WordPerfect and the database 
and report generator's no R:base 5000, 
but Q &A is a likeable light-to- medium- 
duty package. 

The applications are very like the PFS 
programs that inspired them, with similar 
step -by -step menus aided by even more 
pop -up prompts and help screens, includ- 
ing custom screens you can create to 
guide data -entry typists. Write even lets 

you draw lines and boxes in or around 
text, though it also lets you accidentally 
move the cursor past the end of text to 
create documents with unformatted gaps. 

But what really wins beginners' hearts 
-and leaves veterans more entranced 
than a video game -is the Intelligent As- 
sistant, a module whose vocabulary 
(400 -odd words plus the contents of your 
database) does a remarkable job of trans- 
lating English sentences into program in- 
structions. 

Type a query like "List the customers 
from Ohio with orders over $2,000," or a 
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\WORDPROC\NEWWORD 

Drive C Name Ext Size Statistics 

PREVIOUS DIR Disk Usage 4 

BISCUIT 12672 12 User files E CONVERT EXE 1152 3284992 bytes left 
FILTER COM 28141 262144 bytes used 
GRANDMA 12672 18592256 bytes total 
LETTER ART 12672 
MODERN FEB 3433 

Memory Usage 44 MODERN MAR 9984 

NOTES EPC 12672 574176 bytes left 
NW EXE 54144 81184 bytes used 
NWMSGS OVR 52398 655368 bytes total 
NWPRINT OVR 37248 

Today Is 444 WC COM 1167 

Sunday the 8th 
4:27:15pm 

Caps 

(Batch 

Set -up 

Pause ' On 

Display 

C>NW MODERN.MAR ' copy MODERN.MAR ascii ' CONVERT ascii 

Copy Type Rename Erase Date Mkdir Options ' 
The 1 DIR Version 3.58E - Copyright (c) Bourbaki, Inc. 1984, pm 

Compose 

The Mir screen display lets you compose multiple commands, taking items from a menu 
(shown in uppercase here) or typing them directly. 

command such as "Add 5% to Eric Grey - 
stad's salary," and the Assistant's re- 
verse -video "brain" blinks, flashes, and 
backtracks through the sentence until 
asking "Shall I do the following ?" Most 
times, darned if it hasn't understood 

( "Change the database by setting Salary 
to 105 x Salary on all records where the 
Employee Name is Eric Grevstad," or 
whatever). If it hasn't, friendly menus 
guide you through adding vocabulary or 
editing your sentence. 

This is a sample of a report generated with Q &A's Intelligent Assistant. Tnis was the first 
question I asked the database, which I asked before opening the manual other than to ob- 

tain installation instructions. 

Show me the Female employees with salaries between $25,888 and $58.888, 

sorted by department. 

Department 

ACCNT 

ARMIN 

OPS 

SALES 

employee.dtf 

Full name 

Rays Martha 

Rutledge Nina 

Abrams Judy 

Guy Mary 
Turledge Nina 
Cyorf i Natalia 

Esc Cancel F2 Reprint 

Salary 

$35,888.88 

$35,880.88 

$37,888.88 

$58,880.88 
$35,880.00 
$31,808.08 

END OF REPORT 
1 t I Pgtlp.PgDn )-Scroll FIB- Continue 

To be critical, Q&A is big and bulky (it 
requires 512K and virtually demands a 
hard disk) and the idea of adding intelli- 
gence to an already easy, nonrelational 
database is a little odd. The Report and 
File functions aren't that much harder 
than using the Assistant (enter criteria 
and press F10), and considerably fas- 
ter-a simple fetch, "Get Mary Price's 
form," can be done in four seconds in- 
stead of 27 on my XT clone. Do many 
novices use PC ATs? 

But as a way to overcome computer 
anxiety, Q &A is kind of fun, and the 
Write, File, and macro modules are good 
for genuinely productive use. I can't give 
a bad review to a program polite enough 
to say "shall" instead of "should." 

A Laptop With the Works 
The Tandy 600 is a desirable, well -de- 
signed machine, a fine extension of the 
idea behind the 100 (and the latter's 
slightly bigger brother, the 200). For 
many jobs, the 600 could serve as your 
only computer. It could be a blockbuster 
like the 100 was, if only it didn't cost so 
much. 

Like its predecessor, the 10 -pound 
Tandy keeps programs in ROM and user 
files in battery- backed RAM, but adds a 
quiet 3.5" microfloppy drive for safer 
storage. Except for the one -time job of 
moving Format and Diskcopy utilities in- 
to memory, the single -sided (353K) drive 
is just for data files now, but Tandy hopes 
vendors will write programs for the lap- 
top's 80088 CPU and 16 -line, 80- column 
display. (The LCD is averagely bad in dim 
light but quite reasonable for a non -back- 
lit panel; much better than other 80 -col- 
umn screens such as the NEC Starlet's.) 

The 600 has the same parallel and serial 
ports and built -in modem as the 100/200 
and a bus for a promised second disk 
drive. it's a fair traveler, running 11 

hours per Ni -Cd charge, though disk ac- 
cess cuts that considerably and having to 
unplug it after precisely 14 hours' re- 
charging is a minor nuisance. 
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JAN 
CRVSTRLS 

SAVE MONEY! 

CALL 
FREE 

1-800-237-3063 
7 A.M. TO 5 P.M. MON =THURS 
(IN CONTINENTAL U.S EXCEPT FL) 

FOR ALL YOUR 

CRYSTAL 
S! NEED 

General Communication 
Industry Marine VHF 
Amateur Scanners 

CB Standard & Special 
Microprocessor 

GET YOUR FREE 
1986 CATALOG 

Call or write: 
JAN CRYSTALS 

P.O. Box 06017 
Fort Myers, FL 

33906 -6017 
(813) 936 -2397 

I SNCE 
1965 

CIRCLE 58 ON FREE INFORNA IION (-NFU) f AMAZING 
SCIENTIFIC and ELECTRONIC * DEVICES 

PLANS -All Parts Available In Stock 
LC5 BURNING CUTTING CO2 LASER 

RUB3 RUBY LASER RAY PISTOL 

BTC51.5 MILLION VOLT TESLA COIL 

PTG1 PLASMA TORNADO GENERATOR 

GRA1 GRAVITY GENERATOR 

. MAGNETIC CANNON /PROJECTOR 

KITS -Includes Plans and Parts 

LHC2K SIMULATED RED /GRN /YEL LIGHT 

LASER 
BTC3K 250,000 VOLT TESLA COIL 

IOG1K ION RAY GUN 

PSP3K PHASOR SHOCK WAVE PISTOL 

STG1K STUN /PARALYZING GUN 

INF1K INFINITY TRANSMITTER 
MFT1K 2 -3 MILE RANGE FM VOICE 

XM TR PC BOARD 

$20.00 
20.00 
15.00 
8.00 

10.00 
10.00 

34.50 
159.50 
109.50 
49.50 
39.50 

:34.50 

49.50 

ASSEMBLED AND TESTED PRODUCTS 

LGU30 RED 1MW PORTABLE He -Ne 

LASER 315.00 
TCL30 SOLID STATE TESLA COIL 35KV 74.50 

IPG50 POCKET PAIN FIELD GENERATOR 64.50 
BLS10 BLASTER DEFENSE WEAPON 89.50 
ITM 10100KV SHOCK AND STUN GUN 99 50 

PPF 10 PHASOR PAIN FIELD PORTABLE 249.50 

SNP20 SECURITY PHONE LISTENER 99.50 

CATALOG CONTAINING DESCRIPTIONS OF ABOVE 

PLUS HUNDREDS MORE AVAILABLE FOR $1.00 OR IN- 

CLUDED FREE WITH ALL ABOVE ORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 

DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, MO, 

VISA, MC TO 

INFORMATION UNLIMITED 
P.O. BOX 716, DEPT. ME4, AMHERST, NH 03031 

( IRCLE: 81 ON FREE. I's FORM AI III', ( ARI) 

PC PAPERS ... 

But the 600's best feature is its firm- 
ware: Microsoft Works, a blend of oper- 
ating system and applications (Micro- 
soft's Word, Multiplan, calendar, filer, 
and communications programs) plus 
alarm and calculator. Tandy's Works, 
unlike the diskless Heath -Zenith ZP- 
150's, lacks BASIC; if you want it, you'll 
have to buy a $99.95 chip that replaces the 
Multiplan ROM. 

Works combines the layout of Micro- 
soft's applications -the Esc key calls a 

command menu, space and tab select 
among options -with the Model 100 

scheme of picking programs or files with 
the arrow keys. (Stiff arrow keys are my 
only gripes about the 600's otherwise fine 
keyboard.) It's not as effortless for begin- 
ners as the 100 -there are nine filename 
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extensions to remember when copying or 
renaming -but the 600 is very easy to use. 

And the programs, except for being 
rather slow, are almost desktop caliber. 
Multiplan is a more or less complete ver- 

sion of the well -known windowing 
spreadsheet; Filer a spreadsheet -style 

database (records are rows, fields are col- 
umns) with respectable searching and 
sorting power. Word does everything 
from replacing text to automatically 
breaking paragraphs so as not to print 
single lines at page top or bottom, though 
it can't underline or boldface. 

And Telcom is better than desktop cali- 
ber, with easy function -key commands 
for everything from Xmodem transfers to 
literally writing log -on scripts for you. 
Even with a 300- instead of 1200 -bps 
modem, the Tandy is perhaps the best 

communications computer I've seen. 

But a unit with 32K RAM (23K file 
space) lists for $1,599. You can expand to 
128K or 224K, but each 96K module is an- 
other $399.95, so a 128K system will cost 

two grand. Compared to the wonderfully 
low prices of Tandy's 1000, 1200, and 
new 3000 (AT- compatible) desktops, the 
600 cries out for a sale offer. 

The Model 100 is a terrific computer; 
since its debut in 1983, it's proved a hard 
act to top. Tandy has tried twice, with the 
200 and now the 600. Both are fine ma- 
chines, but they're both named after the 

amount they're overpriced. 

Names and Addresses 

Bourbaki Inc. 
P.O. Box 2867 

Boise, ID 83701 

208 -342 -5849 

Symantec Corp. 
10201 Torre Ave. 
Cupertino, CA 95014 
408 -253 -9600 

Tandy Corp. /Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
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By Ed Noll, W3FQJ 

Modern scanners are complex pieces of 
electronic equipment. They cover a wide 
frequency range using a multiple -band 
technique that accommodates FCC VHF/ 
UHF frequency assignments for the land - 
mobile, marine and aviation radio ser- 

vices. You can punch in any one of these 

assigned frequencies arid eavesdrop on 
conversations. But you can do much 
more with today's soph sticated gear. 

You can put any one of the frequencies 
in a unit's memory and -ecall it at will by 
depressing the appropriate memory but- 
ton. You can search (:sometimes called 
"seek ") and scan. In the latter procedure 
each of the frequencies in memory is 

scanned until an active one is found or 
scanning can be arrangec to scan only spe- 

cific frequencies stored i i the memory. 
In search operation the scanner seeks 

out an active channel and stops on it. 
When the conversation ends the scanner 
seeks out another in -use channel. Scan 

operation can be set to scan up- frequency 
or down- frequency. A scan procedure 
can also be programmed to search only 
between a specific low- frequency limit 
and specific high -frequency limit. For ex- 

ample, it can be made to search from one 
end of the marine band to the other and 
no more. In this mode it Hill continuously 
repeat a scan over the some range. 

In January 1986 Modern Electronics 
various scanner activities outside usual 
fire, police and ambulance listening was 

emphasized. Preparation examples were 
given. This article continues the discus- 
sion with more practical procedures, con- 
cluding with some important antenna tips. 

The business, industrial and land trans- 
portation services are a ?art of the work 
week and are therefore most active Mon- 
day through Friday. Table 1 is a worka- 
day potpourri for memory storage that's 
designed to keep tabs on how things are 

going in an immediate area. Channel use 

peaks in the morning, but continues at 

good levels throughout the work day. 
Sometimes you can hear the mobiles, but 
not always. Base stations and repeaters, if 
they are used, deliver stronger signals a 

More Channel Chatter 

Table 1. 

29 -29.7 MHz 
29.7 -50 MHz 
50 -54 MHz 
118- 135.975 MHz 
136 -144 MHz 

144 -148 MHz 
148 -174 MHz 
406 -420 MHz 
420 -450 MHz 
450 -470 MHz 
470 -512 MHz 

Scanner bands 
10 -Meter Amateur Band 
Low Band 
6 -Meter Amateur Band 
AM Aircraft 
Military Land Mobile 
Band 
2 -Meter Amateur Band 
High Band 
Federal Gov't. Band 
70 -cm Amateur Band 
uhf band 
"T" Band 

Table 2. 

Selected Scanning Opportunities 

Truck transportation 
PA Turnpike 
Construction company and packagedelivery 
Armored -car service 
Helicopter traffic control 
Department -store delivery 
Local ham repeater 
Keystone Auto Club 
Metropolitan traffic service 

Taxi dispatch 
River Port Terminal 
Radio dispatch 
local TV news dispatch 
Local municipal dispatch 
Radio marine operator 
Local airport 

longer distance than the mobiles do. My 
list required some scanner searching on 
my own, although a good directory is a 

source of considerable assistance for ra- 
dio services. 

A typical spread of bands is shown in 
Table I. The last one is the 470 -512 MHz 
"T" band. The T refers to television 
band. These allocations are to be found 
on TV channels 14 through 20. In metro- 
politan areas throughout the country 
these landmobile assignments are made in 
one or two of the unused UHF TV chan- 
nels for that particular city, adjacent 
counties and beyond. The channels se- 

lected are such that they offer the least op- 
portunity for interference with the UHF 
television broadcast service. Examples 
for four cities are given in Table 3. You 
may wish to contact your local FCC re- 

Grove omni antenna, roof mounted, 
showing drain loop of cable. 

gional office to obtain similar informa- 
tion for the metropolitan area in which 
you live. With this, you can soon put to- 
gether an appropriate chart of frequen- 
cies you may wish to plug into the mem- 
ory band for your listening activity. 

I live in a county adjacent to Philadel- 
phia where there is a very busy channel 
19. To begin a search of Channel 19, limit 
your scanner search operation between 
500 and 506 MHz. (FCC allocations for 
19 and 20 are given in Table 3.) Keep in 
mind that the FCC often changes alloca- 
tions. Nevertheless, the chart gives you 
some idea of what to expect. You must 
dig out the information and keep up to 
date for your own area, of course. Note 
that the various services seem to be divid- 
ed quite regularly. However, all does not 
run so smoothly in making frequency as- 

signments in areas where there are a scarc- 

ity of available allocations. 
The B and M notations refer to base 

and mobile. For example, in the public 
safety radio service both base and mobile 
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Table 3. Sample Chart for Scanning on 
uhf TV Channels Assigned to Landmobile Services 

TV Channels Mobile Assignment 

14 470 -476 
15 476 -482 
16 482 -488 

17 488 -494 
18 494 -500 
19 500 -506 
20 506 -512 

Chicago 14 & 15 

Los Angeles 14 & 20 
New York 14 & 15 

Philadelphia 19 & 20 

Philadelphia Allocation, 

TV Channel 19 

TV Channel 20 

Public Safety Business 

B&M 500.3125 -501.1375 B&M 507.8125 -508.3375 
M 503.3125 -504.1375 M 510.8125 -511.3375 

Special Industrial General 

B&M 501.4375 -501.6125 B&M 506.3125 -508.9875 
M 504.4375- 504.6125 M 509.3125 -511.9875 

Business General 

B&M 501.8125-502.3375 
M 504.8125-505.3375 

Land Transportation 

B&M 502.4625 -502.7875 
M 505.4625 -505.7875 

B&M 500.3125-502.9875 
M 503.3125-505.9875 

Note: B = base 
M = mobile 

Center- loaded vertical and selection of mobile mounting locations. 

MOS indoor receiver- mounted, 
plugs directly into receiver or 
scanner, 33" length. Shipping 
Weight: 0.78 lb. 

` 
MOT trunk lip mount m obile, 

on for fast no -holes mounting 
edge of trunk, 3472" len gth, 17' 
cable. Shipping Weight: 1.65 lb. 

MOR roof /deck -mount mobile, 
/low profile, mounts on flat 
horizontal surface, 333/4" 
length, 12' cable. Shipping 
Weight: 1.291b. 

MOC universal -mount mobile, 
mounts on flat vertical or 
horizontal surface. 180' swivel 
keeps antenna vertical, 351" 
length, 5' cable. Shipping 
Weight: 1.35 lb. 

Grove magnetic mobile antenna. 

stations operate between 500.3125- 
501.1375 MHz, while mobiles only oper- 
ate 503.3125 -504.1375. In the B/M as- 

signments, both base and mobiles oper- 
ate. Usually this situation provides sim- 
plex communications on the same fre- 
quency. When base and mobile stations 
operate on different frequencies the base 
station operates in the B/M spectrum 
whereas the mobiles are assigned to the M 
frequency range. lfyour scanner location 
is such that you can hear both the base 

and mobile stations operating on separate 
frequencies, 3 -MHz apart, you can set 

your memory to scan these two frequen- 
cies only and hear both ends of the con- 
versation despite the differing frequen- 
cies of the base and mobile signals. 

There are two other listening possibili- 
ties that can be interesting. To a degree, 
the public correspondence mobile tele- 
phone services as well as radio dispatch 
and paging services are segregated in 
various bands. I f you permit your scanner 
to limit search from 152 to 153 MHz, you 
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HANDS -ON BOOKS 
CMOS Cookbook 
TTL Cookbook 
TV Typewriter Cookbook 
Active Filter Cookbook 
Micro Cookbook vol I 

Micro Cookbook vol II 

Enhancing your Apple vol I 

Enhancing your Apple vol II 

All About Applewriter 
Applewriter Cookbook 
Apple Assembly Cookbook 
Incredible Secret Money Machine 

14.50 

12.50 

12.50 

14.50 

15.50 

15.50 

15.50 

15.50 

12.50 

19.50 

21.50 

7.50 

UNLOCKED it SOFTWARE 
Absolute Reset Ile & Ilc 19.50 
Applewriter Toolkit (Dos 3.3e) 39.50 

Applewriter Toolkit (ProDOS) 39.50 
Both Applewriter Toolkits 59.50 
Applewriter Laserwriter Utilities 39.50 

Macintosh Laserwriter Utilities 39.50 
Laserwriter Demo Pack FREE 
Appleworks Disassembly Script 49.50 

Enhance vol I Companion Disk 19.50 
Enhance vol II Companion Disk 19.50 

Assembly CB Companion Disk 19.50 

Classic Cell Animation Demo 12.50 

`FREE VOICE HELPLINE VISA MCA 

Wideband vhf /t.hf antenna. 

can usually pick up these conversations. 
Be sure to obey the rules of secrecy, 
though, to avoid vio ating FCC rules. 
News media listening can be exciting, but 
it should not be shared with others. 

Compose a memory bank chart for all 
of the local area radio and television sta- 
tions. Many operate on the 450 -MHz 
band. Include the newspaper frequencies 
as well, and don't forget the news- gather- 
ing and go- patrol 'copter frequencies. 
Commuter hours and ust prior are often 
feverish periods of activity. Also tune in 
when "big events" occur locally. 

Antennas 
Scanning from your car is fine in most 
areas (though some very few local ordi- 
nances forbid it). You can drive into oth- 
er counties and nearby states to give a lis- 
ten to scanning activities. You can drive 
to busy aviation sites or along the shores 
of ocean or lakes to tune in to marine ac- 

Uniden Bearcal 's / i -band scanner with 
16 memory positions. 

tivities, too. Your scanner can be enjoy- 
able and useful on a vacation trip, also. 

My preference for mobile scanning is 

for a strictly temporary installation using 
the same scanner I have in my "radio 
room." Most companies have available 
an accessory power unit that can be in- 
serted into the dashboard lighter for this 
purpose. The scanner rests on the front 
seat or on top of the dashboard if space is 

available. As mentioned previously, park 
and listen is safer and more enjoyable 
than drive and listen! 

For a temporary antenna setup, choose 
a mobile antenna that can be dismantled 
quickly. The magnetic type serves this 
purpose, though it seems to be hard to 
come by. There's a Grove Enterprises 
model that is approximately 22" high 
(corresponding to a quarter -wave length 
on the 150 -MHz band) and performs well 
on both 150 and 450. A helical winding 
helps out for lower- frequency reception. 

Permanent antenna installations pro- 
vide better performance, naturally. And 
real mobile scanning enthusiasts, who 
have a permanent mobile scanner in- 
stalled in a car, should use such an in- 
stallation. 

Hustler, for example, makes available 
a center -loaded vertical approximately 
34 "in length that can be supplied with a 

variety of mobile mounts. Design in- 
cludes the 37-40, 145 -174, and 450 -512 
MHz bands. Radio Shack offers a wide 
variety of antenna types, too. 

The best home listening results are ob- 
tained with an outdoor antenna, as you 
might suspect. You will gain the advan- 
tage of height in the reception of VHF 
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and UHF signals. At the same time, the 
antenna length can be longer and there 
will be correspondingly more pickup, es- 

pecially of the 30 to 50 -MHz signals. 
Don't forget the loop in the transmission 
line to permit rain water to run away from 
antenna terminals and connectors. 

Another possibility for limited -space 
mounting is an active power antenna such 
as the ACT -I Hamtronics, Inc. mode. 
Only 25 " high, it includes a built -in ampli- 
fier that increases signal level before it is 

applied to the transmission line that con- 
nects the antenna system to the scanner. 
It can be attached to the roof, side of 
house, window, porch railing or wherever 
you can place the small antenna and its 
amplifier. You may wish to put it in the 
attic, too. For this, choose a place as high 
as possible. AE 
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1 FOCUS Ill!!'11111=1111 
The Turbo Game Works Package 

By Art Salsberg 

Turbo GameWorks by Borland Interna- 
tional. /For IBM PC and famil and true 
compatibles. /Two 5.25" disks and man - 

ual. /PC -DOS (MSDOS) 2.0 or later and 

192K minimum user memory required./ 
$69.95. 

Computer games have always been 

popular, starting with the advent of the 
first microcomputer. Borland's Game - 
Works, however, is a bit different. Yes, it 
has games; three of them: Chess, Bridge 
and Go -Moku. They're written for the 
IBM PC and other family members and 
true compatibles, which is not terribly 
surprising. What is decidedly different, 
however, is that you can learn what 
makes the games tick in a programming 
sense and you can create your own games 

using the company's Turbo Pascal ®. 

Firstly, let's look at the chess game in 

its ready -to -play form. It's a nice pro- 
gram that does all you'd expect a basic 
chess program to do, including En Pas- 
sant captures, pawn promotion, draws 
(by 50 moves, stalemate or third repeti- 
tion), and so forth. 

In addition to the foregoing, there are 

some thoughtful extras. For example, it 
will provide you with hints on what your 
next move should be if you press the letter 
H and hit return. You can also go back a 

move(s) and go forward (B- Return and 
F- Return). Just watch the chess icons 
jump! You can set internal chess clocks 
for each player, change sides, change col- 
or, and even change the location of pieces 

using the program's chessboard editor. 
Naturally, you play against the comput- 
er, but you can also have the computer 
play both sides if you wish, or even play 
both sides yourself or against another hu- 
man player. 

Among the "level" menu options are 

Mate, where the program looks for 
checkmate solutions; Ply search, where 

you can enter the number of plies (each 

side's move is'/ play) that your computer 
program will evaluate as it examines fu- 
ture moves and countermoves possibili- 
ties; and Quit, which returns you to the 

main menu. 
While playing, you can watch the 
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T U R B O - C H E S S 

White to Move 
LEVEL: 15 sec / move 

1. Nbl -c3 
Black: 0:39.0 1. Nq8 -f6 

Depth : 4 Pe7 -e6 
Velue: -0.06 
Nq8 -f6 Ngl -f3 Nb8 -c6 Nf3 -g5 

Nodes: 1554 N /Sec: 47.2 

Main Menu 

NewOame Level Play Turn 
Multi Auto Single 
Value Back Forward 
Hint Edit Quit 

Move: 

Type move (PE4 E2E4 E4, 
or use the arrow Keys 

Fig. 1. A screen dump of Turbo- Chess's display is shown here. The computer thinks it's 
ahead with a value of - 0.06, but wait till the human gets going. 

moves that the computer is mulling over 
since they continually appear in a right - 
top corner in notation form. It's sort of 
like reading the computer's mind while 
it's "thinking." Of great interest (and 
help), too, is a "value indicator" that 
let's you know who's winning and by how 
much. A positive number indicates the 
relative advantage the computer thinks 
you have, while a negative number shows 

what advantage the computer has. As a 

point of interest, the number of nodes 

(analyzed positions) are displayed. You'll 
be astonished at the great number of pos- 

sible legal moves that are explored by the 
computer. 

You can save games played to disk, 
with the program giving you this Y/N op- 
tion when a game is ended. And you can 

print out this information, too. Moves 

Fig. 2. Opening screen display for Turbo -Bridge. 

North East South West 
Pass 1 

Nortn 

3 
Pass 

w 
w ` 
3 S 

A 

A Q J 3 2 

Q 9 4 

9 H 2 

East. 

ClearBias NewDeal 
Score eXit 

South: 

Bid Number of Tricot i... 

Double Redouble Pass 
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are easy to make. The player has two 
choices. In one, which I prefer, you type 
the piece's first letter and the square it is 

to move to. For examçle, PM moves a 

pawn in square b2 to b4 when you press 
Return. The alternate method uses a 

flashing bar positioned on the piece, 
where you press the spE.ce bar, and then 
move the bar to a square where you wish 
to move and press the s',ace bar again. 

In all, this is a very nice computerized 
chess program. Not the best in raw game 
capability, but satisfactory. If you have a 

decent chess rating, you'll whip the com- 
puter every time if you don't have lapses. 
The chess piece graphics aren't the fan- 
ciest, but they're okay. 

The game operated almost flawlessly. I 
say "almost" because once in a great 
while, the side whose turn it is to move 
gets hung up with, say, white to play when 
it is black's turn. To overcome this I had 

to go back a move to get it to operate 
properly. Also, the "hint" move suggest- 
ed by the computer is not always the best 
move to make and could lead you into a 

losing position. Following the comput- 
er's suggestion, I was checkmated. Going 
back and making my own, different 
move, I won in a few more moves. 

But though this is not the best comput- 
er chess game in town, although quite sat- 
isfactory, the programming strategy out- 
lined in the GameWorks manual more 
than compensates for its minor inadequa- 
cies for most people. Detailed explana- 
tions are offered on chess game design, 
using the company's TurboPascal Ver. 
3.0 (a $69.95 software package that can 
be supplemented by the $34.95 Turbo Tu- 
tor if you don't know how to work with 
Pascal). You'll learn the algorithms, 
about search trees, evaluation of pieces, 
and so on. It's an education in practical 

programming unto itself. With this in your 
back pocket, you can modify the chess 

program to your heart's desire, though 
you won't match the speed an assembler 
program can give you, which enables a 

computer to examine more prospective 
moves in a given time than Pascal can. 

The bridge game offers more of the 
same. It's a more difficult game and has 

more unknowns than chess has. But the 
same attention to detail, all the source 
code needed, etc., is here, as well as the 
ready -to -play bridge game. The same 
goes for Go -Moku. 

In sum, Turbo GameWorks is a de- 
lightful software package, with games 
that are fun to play as well as being able to 
improve your game. Equally important, 
you can learn about game theory and how 
to develop your own package. This is an- 
other winning piece of software from 
Borland at the right price, as usual. AE 
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Now available For the 
computer experimenter! 

COMPUTER CONNOISSEUR'S DELIGHT! 
NOW BE IN CONTROL WITH YOUR COMPUTER - THE ONLY PUBLICATION 
OF ITS KIND WRITTEN FOR THE USER DISCOVER THE SECRETS AND 
LEARN THE VERSATILITY OF MODERN COMPUTER COMMAND CONTROL 
CONCEPTS. EXPERIMENT WITH COMPUTER AND TELEPHONE SYSTEMS. 
INTERFACE THEM. LEARN HOW THEY WORK. WHAT THEY 00... AND 
HOW TO GET THEM TO WORK FOR YOU! A COMPLETE TELEPHONE 
ENGINEERING COURSE IS INCLUDED IN MONTHLY CHAPTERS, BRING- 
ING YOU THROUGH STEP. CROSSBAR. ESS. BUBBLE. AND ATOMIC 
SWITCHING SYSTEMS' EXCLUSIVE COVERAGE IN BIOLOGICAL COMPUT- 
ING SYSTEMS. TOO, COMPUTERS AND TELEPHONES ARE THE FUTURE. 
THIS PUBLICATION IS AN ABSOLUTE MUST FOR EVERYONE INTERESTED. 

UNPUBLISHED 
MATERIAL 

WIT 

11L one you ue all 
been waiting 

NOW AVAILABLE - Learn how to repair tele 
phones and telephone systems, how they work. 

monthly installments with the 
magazine for yog. COMICS 

DIRECTORY 
LISTING 
NET- 
WORKS 

AC- 
CESS 
CODES 

m utel 
PUBLISHED MONTHLY 

ONE YEAR SUBSCRIPTION $14.00 
(SAMPLE COPY $2.00) 

SUBSCRIPTION 8 2 PROGRAMS $20.00 

COMPUTEL -the complete SOURCE for everyone. 
You can now do the things you've only heard about, 
right in the privacy of your own home. Indispensable 
reference to phreaks and hackers. Learn how to get 
all kinds of computer ro rams FREE. Get the inside 
story of big businessS sums -their quirks and flaws 
-and remain up to date with vital occurrences within 
the computer industry. Compute) is a publication de- 
signed for everyone who has an intense curiosity of 
computer systems, containing a wealth of hard to rind 
information, codes, and numbers. Published monthly. 

Commie, Publishing Society 
6354 VAN NUYS BL., #161 -A / VAN NUYS, CA 91401 
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NEIN PRoDucar5 (¡rom page 13) 

perhet X/K -band Road Alert 30 ra- 
dar detector is designed to minimize 
false triggering. Its features include: 
LED signal- strength metering, illum- 
inated X- and K -band indicators, and 
an indicator that lights when radar 
signals are received. A Highway /City 
switch prevents false alarms. An 
Alert Mode switch gives you a choice 
of audible, visible or combined alert. 

Sensors monitor windows and doors 
and for smoke, movement in a room, 
etc. When a change in conditions is 

detected, a signal is transmitted to the 

Road Alert immediately tells you 
on power -up if it is operating proper- 
ly. A variable audible alarm indicates 
signal strength and radar intensity. A 
photoelectric sensor automatically 
adjusts the brightness of the control 
panel for day and night driving. 

The 41/4 "D x 23/4 "W x 3/4 "H 
Road Alert 30 mounts on visor or 
dashboard and plugs into the vehi- 
cle's cigarette -lighter receptacle. It 
comes with carrying case, coiled and 
straight power cords, cable retaining 
clips, and mounting hardware and 
tape. $199.95. 

('IR('LE 32 ON FREE. INFORMATION ('ARI) 

Home Controller/ 
Alarm System 
Heath's new Model GD -3800 Smart - 
home I controls electrical appliances 
and lighting and provides sophisti- 
cated security protection. On /off 
(and dim /brighten for lamps) con- 
trol is accomplished with commands 
distributed over the ac wiring. Com- 
mand signals can be generated when 
the controller receives a signal from a 
sensor or from a handheld remote or 
by user programming via a transmit- 
ter supplied with the kit. (Optional 
software also allows you to program 
the system with selected computers.) 

control unit that then sends the com- 
mand to the appropriate module(s). 

When used as an alarm center, the 
control unit determines when an 
emergency exists and sounds one of 
four different alarms. The alarm ac- 
tivated depends on the type of emer- 
gency. Priority is given in the case of 
a series of emergencies. $299.95; 
$99.95 for IBM PC and compatibles, 
H/Z -100, Apple I1 and Macintosh 
computer software. 

33 ON F'RIF: INFORMATION CARD 

1200 -BPS Modem 
ZOOM Telephonics' new ZOOM/ 
Modem PC 1200 for IBM PCs, XTs 
and ATs is claimed to be fully com- 
patible with, while offering features 

for background electronic messag- 
ing; support of four COM ports; and 
a 16450 UART for compatibility 
with the IBM AT and clones. 

Security designed, the PC 1200 
auto -answers and then remains quiet 
until the correct touchtone is entered 
and only then sends a carrier. Addi- 
tionally, true dialtone detection im- 
proves security in auto -callback ap- 
plications. 

The RAM buffer can act as a data 
answering machine that operates in 
the background to send callers' mo- 
dems a message and collect responses 
while the computer is used for other 
applications in the foreground. The 
Demon Dialer program provides a 
24- number directory that comes with 
the information numbers for the 
most popular modem information 
services and ZOOM's technical sup- 
port number. 

('IRCLE 34 ON "REF: INFORMATION CARI) 

VHS Videocassette Winder 

Speedwinder from Suncom (Wheel- 
ing, IL) saves wear and tear on ex- 
pensive videocassette recorder syn- 

not included in, the Hayes Smartmo- 
dem 1200B. Among the extra fea- 
tures are: call -progress code detec- 
tion; Demon Dialing of busy num- 
bers; touchtone detection; auto -an- 
swer touchtone password security; 
an audio input port; a RAM buffer 

chronous motors by performing fast - 
forward and rewind functions out- 
side the VCR. With the videocassette 
loaded onto Speedwinder's driven 
spindles and the accessory's cover 
closed, winding is said to be at a 
faster speed than is usually possible 
in VCRs. During winding, activity is 

indicated by a lighted "in use" in- 
dicator. Power for Speedwinder can 
be supplied either by four internal C 
cells (not provided) or by an optional 
ac adapter. $29.95. 

('IRcLF:35 ON FREE INFORMATION CARD 
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64K Printer Buffer (from page 40) 

Install the fuse and rectifier diode 
in the locations labeled Fl and DI, 
respectively. Then install the resist- 
ors, some of which are mounted ver- 
tically on the board. When installing 
C3 through C6, do not cut off the 
leads that connect to the + 5 -volt 
bus. Instead, slip over them insulat- 
ing tubing, bend them down, and in- 
stall the free ends in the holes near pin 
9 of IC7 through /CIO on the solder 
(bottom) side of the board. This is re- 
quired to place the decoupling capa- 
citors directly across the + 5 -volt 
power and ground for these ICs. 

Install voltage regulator IC26 and 
its heat sink. Then install filter 
capacitor CI about ' / above the 
surface of the board so that it clears 
the regulator's mounting screw. 

If you are using the options re- 
ferred to above, install the switches 
on the front panel of the case in which 
the Bufferette is to be housed. If you 
are using a case other than that sup- 
plied with the Bufferette kit in which 
to house the project, machine its 
front panel to accommodate the 
switch(es) and memory- status LEDs. 
Then mount the switch(es) and LEDs 
in the appropriate holes. Connect 
and solder a 6 " length of 20 -gauge 
zip -cord to the lugs on S2 and make 
sure that this switch's unused ter- 
minal is pointing up. 

Identify the LED on the left as 
LED4 and finish with LEDI on the 
right. Connect together the long 
(anode) leads of these LEDs and a 5 " 

hookup wire and solder the junction. 
In like manner, connect and solder 
separate 5 " lengths of hookup wire to 
the cathode leads of each LED. Place 
the main circuit board assembly be- 
side the case in which it will be in- 
stalled, and connect and solder the 
wires from the switch(es) and LEDs 
to the appropriate points. For the 
LEDs, these are identified in Fig. 6 as 
"LI" for the common anode con- 
nection and "W 1 " through "W4" 
for the cathode connections from 
LED/ through LED4, respectively. 
Install ICI7in its socket, making sure 
it is properly oriented. 

Pass the cord from the power 

Fig. 6. This is the actual -size etching - 
and- drilling guide for the optional 

second printer switch circuit. 

transformer through a hole in the 
rear panel of the case, tie a knot in it 
about 5 " from the free end inside the 
case, and connect it to the pads la- 
beled "12V ac." Now carefully ex- 
amine the entire circuit board, top 
and bottom, for unsoldered and 
poorly soldered connections and 
solder bridges, especially between the 
closely spaced pads for the ICs. If all 
looks okay, plug the transformer in- 
to a convenient ac outlet and switch 
on the power. 

Measure the voltage between pin 
16 of IC16 and ground. If it registers 
between 4.8 and 5.2 volts, turn off 
the power and install a 7404 in the 
IC24 socket. Turn on the power and 
use an oscilloscope, logic probe or 
frequency counter to check for the 
presence of oscillations at pin 8 of 
IC24. If you are using a frequency 
counter, it should register about 4 
MHz. If all is still okay, power down 
the Bufferette. 

Now install the remaining ICs in 
their respective sockets. Make sure 
they go into the correct sockets, that 
no pins are bent under or are over- 
hanging the sockets, and that each IC 
is properly oriented before pushing 
it home. Also, keep in mind that 
some of the ICs are MOS types and 
must be handled appropriately to 
prevent them from being damaged by 
static electricity. 

When all ICs are installed, once 
again turn on the power and check 

for activity at pin 6 of ICI. This is the 
Z80's clock pin and should register a 
frequency of about 1 MHz. 

The options package mounts 
mainly on a separate pc board. Un- 
like the main pc board, the options 
board is quite easy to home fabricate, 
though it also is available from the 
same source as the main board. 

If you plan to make your own op- 
tions board, use the actual -size etch- 
ing- and -drilling guide shown in Fig. 
6. Then wire it exactly as shown in 
Fig. 7, observing the following. Start 
by installing IC25 on the board 
without a socket. Then install RI7 
and R18, the two wire jumpers and 
QI as shown. 

Next, install the two 7 -pin female 
header strips side by side and the 
male 14 -pin right -angle male header 
strip, or wire your cable or chassis - 
mount connector to the holes near 
the edge of the board. Install the 
2 -pin female header as shown. 

Refer to the manual(s) that came 
with your printer(s) and computer 
for information on preparing the 
cables and connectors required to in- 
terconnect them. Exercise care when 
making these cables, since most oper- 
ating difficulties are caused by im- 
proper connection to the computer 
and /or printer. 

The input and output ports oper- 
ate with negative strobe and ac- 
knowledge and positive busy signals. 
An extra ground pin is provided on 
the input connector for Paper Empty 
indication if needed. If you have in- 

r 

I Ñ I 
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Fig. 7. Wiring the options board. 
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Data input 
from computer 

DIO 

Data output 
to printer 1 

C100 

Data 
to printer 
(optional) 

000 

output 
2 

STROBE 1 STROBE 1 1 STROBE 

1311 012 1301 002 002 001 

013 014 D03 004 1304 003 

015 016 005 006 006 0 00s 

017 BUSY 007 BUSY BUSY 007 

ACKNOWLEDGE NC GND GNO GND DND 
GND D GND NC NC NC NC 

Fig. 8. Pinout assignments for the input and output pads 
on the top (component) side of the main board. 

stalled 14 -pin right -angle male pins 
on the board, 14 -pin female IDC (in- 
sulation- displacement connector) 
header connectors can be used with a 
flat ribbon cable. Use the ap- 
propriate connector if chassis -mount 
connectors have been installed on the 
rear panel of the Bufferette's case. 
The pinouts for the I/O connectors is 
shown in Fig. 8. 

Install the finished board in the 
case with three screws. Use a plastic 
washer under the screw below íC20. 
Install the options board on the main 
board by pushing the female header 
strips on the pins of the main board. 
Install the front and rear panels and 
the top cover. Then secure the cover 
with screws and attach four rubber 
feet to the bottom of the case. 

Using the Buffer 
Connect the Bufferette to your com- 
puter and printer(s) with the appro- 
priate cables. Turn on first your com- 
puter and printer(s) and then the Buf- 
ferette. 

Printing begins as soon as data is 
dumped from the computer into the 
Bufferette. After printing is done, 
you can copy the buffer's contents by 
pressing and holding the SEL switch 
for a second and then releasing it. 
Keep in mind that the Bufferette, like 
other printer buffers, with a built -in 
Copy capability may occasionally 
have some copy missing at the begin- 
ning of each copy (not the original, 
however). This is caused by the stack 
pointer resetting to zero at the end of 
a print operation. If you cannot af- 
ford to lose those first few charac- 
ters, you would be better off having 

REAR PANEL 

Output 2 Output 1 Input 
(printer 2) (printer 1) (from computer) 

0000000 0000000 
IO O O O O O O I I 0 0 0 0 0 0 0 0000000 0000000 

Cutouts 

Drawing shows details of rear panel with second -printer 
options board installed. 

This interior view of the buffer shows how conductors on both sides and plated - 
through holes make it possible to achieve high- density !C population. 

your computer generate error -free 
multiple copies of a document in- 
stead of using the buffer's built -in 
copy feature. 

If you wish to pause (temporarily 
interrupt) output from the buffer to 
the printer during a printing opera- 
tion, briefly press and release the SEL 

switch. Repeat to resume printing. If 
your printer has its own built -in buf- 
fer, printing will continue until ils 
buffer is emptied. 

With the Memory Remaining op- 
tion installed, all four LEDs on the 
front panel of the Bufferette will be 
on when the buffer's memory is emp- 
ty. As soon as about 12K of data has 
been loaded into the buffer, the right- 
most LED will extinguish. Then with 
the loading of each additional 12K of 
data into memory, the LEDs will suc- 
cessively extinguish from right to 
left, until all are off, indicating that 
just 12K of memory remains. 

With the printer switch option in- 

stalled, you can change from printer 
1 to printer 2 and vice -versa by briefly 
pressing and releasing the SEL switch. 
(On power -up, printer 1 is on- line.) 
Do this only when the buffer is wait- 
ing for data from the computer and 
there is no data in the buffer to be 
printed. Each time the SEL switch is 

operated to change printers, the 
LEDs will flash off and then on. 

In Closing 
As you can see from the foregoing, 
the Bufferette is, indeed, a conven- 
ient accessory to add to your com- 
puter system, especially if you 
routinely print out moderate -size 
documents and do not want to wait a 
long time for your computer to be 
freed for other uses. This is a simple 
accessory to install into a computer/ 
printer system. And at just $50, the 
cost of the Bufferette is particularly 
attractive. AE 
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PRODUCT EVALUATIONS (f rain page 23) 
Sony's "Video 8" Camcorder continued .. . 

Fig. 2. Multiburst pattern oscillations 
visible to 2.5 MHz, confirming maximum 

video bandpass. 

Automatic Track Finding (ATF) elimi- 
nates manual adjustment, since it identi- 
fies both the video head and its proper 
track through a four -pilot frequency and 
servomechanism. Recorded 14 dB below 
the downconverted color signal level. 
ATF can identify a particular pilot and 
maintain field tracking throughout. In 
playback, the same pilot is identified and 
head tracking is adjusted so that crosstalk 
between adjacent pilots is kept equal and 
constant, resulting in minimal interfer- 
ence. When erasing previously recorded 
tape, the camcorder's flying erase head 
removes two video tracks simultaneous- 
ly, leaving neither the spillover nor rain- 
bows that are common to virtually all 
fixed erase heads. 

Specified input and output signal levels 
are 1 volt peak -to -peak into 75 ohms un- 
balanced with negative sync in the video 

Fig. 3. Oscilloscope display of the radial 
resolution chart shows 300 lines vertical 

resolution. 

section and - 10 dB in the audio section 
with 47K input and 2.2K output im- 
pedances. The low- impedance micro- 
phone input has a sensitivity of - 66 dB. 

Laboratory Results 
In the laboratory, we're more interested 
in signal bandwidths than in what can be 
seen with the eye, since narrowband video 
and audio produce lackluster pictures 
and sound. For our lab analyses, we make 
extensive use of high -quality charts for 
everything except video and audio base - 
band response measurements and signal - 
to -noise ratio (S /N) measurements, since 
for all else the camera and lens become 
the limiting imaging factors. 

For video analyses, multiburst (Fig. 2) 
and radial resolution (Fig. 3) charts usual- 
ly deliver accurate results. As shown in 

Fig. 4. Tektronix l -Q color evaluation 
chart was reproduced uniformily by the 

Model CCD -V8AFU camcorder. 

Figs. 2 and 3, 300 (out of a possible 484) 
lines of vertical resolution were visible un- 
der strong lighting for the Video 8, which 
is about average for the 8 -mm format. 
Multiburst measured a high- frequency 
bandwidth of some 2.5 MHz out of a pos- 
sible 4 MHz. This isn't particularly good, 
though it's about average for many cam- 
eras and % " Beta and VHS tabletop re- 
corder /players. Total multiburst ranges 
from 0.5 to 4 MHz, and the positive white 
peaks denote spaces between the eight 
sets of frequency markers. 

Tektronix's chrominance evaluation 
chart (Fig. 5) excites I and Q color chan- 
nels and evaluates chroma- versus -fre- 
quency response. Responses with the 
Video 8 were uniform and satisfactorily 
offset, indicating that red, blue, magen- 
ta, yellow, cyan and green are all being 
correctly photographed and registered. 

Fig. S. Hale color coordination primary 
and complimentary colors were well 

matched, as shown here. 

Fig. 6. Grayscale has slight low-frequency 
rolloff; linearity, center crossover, ampli- 

tudes are good. 

Fig. 7. This is the swept- chroma signal 
used to evaluate maximum video S/N 

measurement of 41 dB. 
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PRODUCT EVALUATIONS .. 
.Sony's "Video 8" Camcorder continued .. . 

l-ig. 8. As this trace display reveals, the 

measured audio signal -to -noise ratio at l 
kHz was 43 dB. 

The Hale color chart (Fig. 5) supplies 
vivid NTSC primaries and their comple- 
ments, with a central 60% reflectance. 
Upper and lower color distributions are 
equivalent, denoting good chroma range 
reproduction. The Electronic Industries 
Association (EIA) grayscale resolution 
chart (Fig. 6) indicates reasonably linear 
staircase steps with just a little low -fre- 
quency sloppiness, but good crossovers 
and equal amplitudes. 

Video S/N is also reasonable at 41 dB 
(Fig. 7), while audio S/N measured 43 dB 
(Fig. 8) at 1 kHz, marked at 10-dB /divi- 
sion intervals on the spectrum analyzer. 
Both are pretty good figures, compared 
to past test results of similar equipment. 
In Fig. 9, audio response is shown in two 
traces, with one trace continuing from the 
other. The upper and lower traces are at 
1- and 2- kHz /division intervals, respec- 
tively. Interpreting the traces, you can see 
that audio is good out to 10 kHz at 10 dB 
down, with extension to 15 kHz if there's 
plenty of backup volume to bring up the 
additional level drop. It's not great "hi- 
fi," though it's a bit better than what 
we've been measuring with other models. 

User Comment 
The 8 -mm format holds the promise for 
truly miniature camera /recorder combin- 
ations, like Sony's palm -size "Han - 
dycam" camcorder. However, don't ex- 
pect the same kind of convenience with 
the Model CCD -V8AFU Video 8. Its size 
and weight are more akin to a full -size 

Fig. 9. Peak detection of-audio in I (upper 
trace) and 2 (lower trace) kHz /division in 

superimposed photo. 

t/ "- format camcorder like Sony's 
Superietamovie. Of course, with the 
Handycam you don't get the CCD- 
V8AFU's auto -focus system, electronic 
viewfinder, playback facilities, and bevy 
of controls that let you tape like a pro- 
fessional. Indeed, if you tally up all the 
odds and ends, you'll consider it a small 
wonder that everything this camcorder 
has to offer could be packed into such a 

small unit. 
In actual use tests, the Model CCD- 

V8AFU's viewfinder and playback ar- 
rangement and fastforward and rewind 
functions were highly responsive. Auto - 
focus was peppy, too, taking only about a 
second to settle in, even when we rapidly 
panned between bright and dark scenes. 
The pickup sensitivity of the microphone 
was more than adequate in both forward 
and side directions. 

We found very few faults with this 
camcorder. Perhaps the biggest of these is 

the fact that we had to take a bit of time to 
become familiar with the controls. This 
was due mainly to the fact that Sony la- 
beled the controls on the rear panel with 
unfamiliar symbols, instead of the usual 
name identifiers. However, in just a short 
time we became quite comfortable with 
the controls. 

Not so readily overcome is the fact that 
the supplied battery charger can't be used 
to simultaneously charge a battery and 
power the camcorder. This model can re- 
charge three batteries in eight hours or a 
single battery in one hour, which is cer- 
tainly very convenient. But it would have 

A Serious Commitment 
Developing improved tape formulations 

and longer -playing times are only a part of 
Sony's on -going commitment to the 8 -mm 
format. The company has already intro- 
duced a 120- minute feature -length tape 

(P6 -120) that will provide 4 hours playing 
time in transports equipped with a long -play 

II.P) speed mode. (Note that the Model 
CCD-V8AFU reviewed here does not have 

the LP mode in its present release. though 
we've been informed that a future release 

will have this facility.) 
Just as important to the success of the new 

medium is the availability of "software" in 

the form of prerecorded movies and other 
programs. So. simultaneous with the release 

of the Video 8 family of products. Sony an- 
nounced availability of a library of software 
at prices ranging from $16.95 to 549.95. The 

first titles released were: 

Musk 
Ja::in' liar Blue Jeun (David Bowie) - 

$19.95 
ti 'ere All Deno (Devo)- $29.95 
Dancing on the Valentine (Duran Duran) - 

$16.95 
.Sheens Fusion -516.95 
Live Hump (Lionel Hampton) -519.95 
Alberta Hunter -529.95 
I'ideo Pieces (Iron Maiden) -516.95 
Elton John-S16.95 
Private Dancer (Tina Turner) -$16.95 
Live Private Dancer Tour (Tina Turner) - 

$29.95 
Children /Family 
Curious George. Vol. /- $24.95 
The Hohhit- $34.95 
The Snowman -524.95 
Voltrun- Castle of Lions do Five Secret Keys 

-$49.95 
Volrron- Battles Planet Down- $49.95 

By the time this appears in print, there 
should be other titles as well and more to 
come thereafter. 

been much better if the system were de- 
signed to be just that little bit more flexi- 
ble. As things stand, the simplest solution 
is to buy a second charger. 

Minor shortcomings aside, we were de- 
lighted with this new offering from Sony. 
Its imaging and good color pickup in an 
environment with relatively little illum- 
ination were impressive. Its quiet motor, 
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Son Video 8 Camcorder I.ahoraton Analysis 
I oss -light scnsitisity 
Video response (maximum horizontal resolution) 
Vertical resolution 
Video S/N at 3.0 MHz (swept) 
Grayscale tracking (floodlit) 
I and Q color response and coordination 
Color tracking (even at low light levels) 
Viewfinder 
Lens (filter diameter = 52 mm) 
Focus 
Recording /playback lime 
Fast forward time (with 90- minute tape) 
rape speed (SP) 
Audio S/N at 1 kHz (signal generator) 
Audio response (al IO dB) 
Power consumption 
Note: Vertical resolution is not frequency related (horizont 

is specified in megahertz (MHz) -not "lines." 

19 lux 
2.5 MHz 
300 lines 
41 dB 
good 
good 
very good 
1 " electronic 
f /l.4 
auto /manual 
120 minutes 
3 minutes 
1.43 cm s 

43 dB 
IO kHz 
7.2 W 

at resolution is). Therefore, maximum video response 

Test Instruments: Tektronix Models 7L l5 and 7L I2 spectrum analyzers; Hameg Model HM605oscilloscope; B&:K- 
Precision Models 1260 NTSCcolor -bar and 1653 ac power source; Data Precision Model 945 multimeter; Gossen 
Luna -Pro light meter; Tektronix C -5C Polaroid camera; Kodak E6 -30 ME 8 -mm videocassette. 

good black -and -white viewfinder, ade- 
quate zoom range, good focus, good 
sound and reasonable video quality add 
up to make the Model CCD -V8AFU cam- 
corder a nicely balanced system. 

Whether or not you should shell out 
$1800 (less local retailer's discount) for 
this camcorder will depend on your needs 
and desires. If you're an avid "shutter 

bug" who wants all the bells and whistles, 
you aren't likely to find a better cam- 
corder to use. If your taping is only occa- 
sional, like for family birthday parties 
and weddings, you might be better off in- 
vesting in a far less sophisticated compact 
portable like the Handycam. if you al- 
ready have a big investment in a full -size 
VCR, tapes and accessories, you may 

('ounterpoint 

I agree that the 8 -mm video machine holds 
the promise for truly "portable" camera /re- 
corder combinations. But the Sony CCD - 
V8AFU one -piece 8 -mm unit examined here 
betrays this potential with a size and weight 
that can be matched by some VHS and Beta 
portables. 

Sure, this model is packed with nice fea- 
tures, but it is no great shakes when com- 
pared to many VHS and Beta models, es- 
pecially if you already own a home deck that 
has one of the foregoing formats. Its CCD 
image sensor is certainly very sensitive and 
decidedly more rugged that its "tube" com- 
petitors, whether Saticon or Newvicon. The 
CCD is lighter in weight and has perfor- 
mance advantages in very bright light, too. 
But the non -solid -state pickups seem to pro- 
vide better -quality pictures. 

The rather bulky CCD -V8AFU doesn't 

have every feature there is, either, such as 

macrofocusing or a titter. Moreover if one 
uses an 8 -mm portable as the only VCR in 
the house -and at this one's price it will like- 
ly be the case -who wants to wait and wait 
for many prerecorded rental movies to be- 
come available, which is a highly popular ap- 
plication of VCRs in the first place? 

I can only conclude, therefore, that this 
deluxe 8 -mm portable can do a lot of video 
things reasonably well and some very well, 
but its bulk and price turn me off. Avid live 
recording video tape enthusiasts deserve bet- 
ter. Perhaps a revised Sony "Handycam," 
the company's less- expensive 8 -mm cam- 
corder, with autofocusing added, would do 
it for most of us. 

In my opinion, Sony forgot what the 
8 -mm format was all about when it produced 
this model. -Ari Sa /sbere 

Say You Saw It In Modern Electronics 

want to add just a camera to your system 
and avoid having to deal with another 
tape format. 

People who are just now considering 
joining the video -tape revolution are the 
likeliest candidates for the Model CCD - 
V8AFU camcorder. This all -in -one 
camera /recorder /player system needs 
only an optional tuner /timer (and per- 
haps remote controller) to make it highly 
competitive with the 8 -mm and 'h " com- 
petition. The fact that it has built into it a 

full playback facility that directly drives a 

standard TV receiver is a major plus that 
must be taken into consideration when 
you compare prices. And Sony's commit- 
ment to the 8 -mm format doesn't end 
with the camcorder -it extends to new 
tape development and prerecorded pro- 
grams on tape just like there are for the 
Beta and VHS formats (see box). AE 

-Stan Prentiss 
(Hu 'LF:.0 ON FREE. INFORMA "170% ('ARI) 

DESCRAMBLER PARTS 
We stock the exact parts and PC Board for Rada 
Electronic's February Article on building your own 

Cable TV Descrambler 

#701 PARTS PACKAGE $29.95 
Includes all the original resistors. capacitors, diodes. 

transistors, integrated circuits. coils and IF trans- 
formers (BKAN-K5552AXX) 

#702 PC BOARD $12.95 
Original etched 8 drilled silk -screened PC Board used 

in the article 

#704 AC ADAPTOR $12.95 
(14 volts DC W' 285MA) 

Both #701 & #702 $39.00 

FREE?! Ni el Radio EI.ctnda Article 1 
on Building your Own Cibis TV Oncnmele with 

lily purcnou 

Add S4.00 Poltip S Handling 

TOLL FREE 
1- 800 -227 8529 (Orders Only) 

1- 617- 339 -6372 (Information) J 
ELECTßOLIICS,ICfC. 

P.O. Box 800A ® Mansfield, MA 02048 MP 
('IR('LF: 3 ON FREE: INFORMATION CARD 
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RECONDITIONED Test Equipment. $1.25 

MODERN ELECTROMCS MART for catalog Walter's, 2697 Nickel, San Pablo, 
CA 94806, (415) 724 -0587. 

Classified Commercial Rates: 90e per word, 15 -word minimum ($13.50) prepaid. (Word 
count includes name and address, ZIP code and abbreviation each count as one word; 
P.O. Box number and telephone number count as two words each.) Indicate free category 
heading. A special heading is available for a $6 surcharge. First word only is set boldface 
caps at no charge. Add 20% for additional boldface words. 

Mart Display Rates: 1" x 1 col., $120; 2 "x 1 col., $230; 3 "x I col., $330. Prepayment dis- 

count 5% for 6 issues; 10% for 12 issues prepaid at once. 
(All advertisers with PO Box addresses must supply permanent address and telephone 
number. Copy is subject to publisher approval.) 
Mailing Information: Copy must be received by the publisher by the 20th of the third 
month preceding the cover date. Send Advert ising material with check or money order to: 
Modern Electronics, Classified Department, 76 North Broadway, Hicksville, NY 11801. 

('()MP( 'T/: K.S 

DISK SERVICE MANUAL ($22); DISK 
DRIVE TUTORIAL ($17); PRINTER/ 
PLOTTER MANUAL ($15); COMPUTER 
PHREAKING ($15); ABSOLUTE COM- 
PUTER SECURITY ($25); AUTOMATIC 
TELLER MACHINES ($22); SUPER RE- 
INKING METHOD ($7); ELECTROMAG- 
NETIC BRAINBLASTER ($25). Seventy sur- 
vival publications - computers, electronics, se- 

curity, financial, medical!! SUPER SURVIV- 
AL CATALOG, $1!! WILLIAMS (former 
N.M.S.U. CS Professor), 2011 Crescent, 
Alamogordo, NM 88310. 

RENT PUBLIC DOMAIN SOFTWARE, 
IT'S NOT COPYRIGHTED, no fees to pay, 
Copy hundreds of useful business, utility and 
game programs from our rental libraries onto 
your own computer at home! National Public 
Domain Library, 1533 Avohill, Vista, CA 
92083. (619) 941 -0925. Recording -(619) 
727 -1015. 

TI -99/4A Software /Hardware bargains. 
Hard to find items. Huge selection. Fast Ser- 
vice. Free Catalog. Tynamic, Box 690, Hicks- 
ville, NY 11801. 

TI -99/4A Discount Softwares: FREE Catalog 
from Microbiz Hawaii, POB 1108 Pearl City, 
HI 96782. 

ADVENTURES. ATARI, APPLE, C64, 
SPECTRUM. $12.95 -$17.95. SASE Catalog. 
COMPUQUEST, EIC, Box -492, St. Croix 
Falls, Wisconsin 54024. 

IBM -PC programs; everything you need on 5 

ds /dd disks; word processing, spread sheet, 
communications, data base, arcade games, 
and utilities. Send $25.00 to ALT Software, 
686 Longbrook Ave., Stratford, CT 06497. 

ELECTRONICS' :S' 

ELECTRONIC CATALOG. Over 4,500 
items. Parts & components. Everything need- 
ed by the hobbyist or technician. $2.00 post- 
age & handling (U.S. Only), refundable with 
first $15.00 order. T &M Electronics, Dept. M, 
472 East Main St., Patchogue, NY 11772. 
(516) 289-2520. 

UHF pre -amp kit 25 db gain $13.50 ppd. 
FREE MAIL ORDER FLYER. RETAIL. 
STORE. Network Sales, 90 Turner Elk Grove, 
IL 60007. 

LASERS and Nightvision surplus compo- 
nents. FREE catalog, M.J. NEAL COM- 
PANY, 6672 Mallard Ct., Orient, OH 43146. 
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RESISTORS - any Value i Quantity, 14 Nall 
@1.01, 1,2 wall 0$.015 ($1.00 Minimum). 
Quantity discounts, 1,000 + . Send wattage(s), 
value(s), quantity(s), and remittance - 

T.O.R.C.C.C. Electronics, Box 47148, Chica- 
go, Illinois 60647; (312) - 342 -9171. 

ELECTRONICS, exclusives, surplus and 
more. Send $1.00 (refundable) for our two dis- 
count catalogs. Add another buck and receive 
15 assorted transistors! Great bargains!! 1el- 
kins, 31 I Shirley Street, Boston, MA 02152. 

Musical Telephone Ringer kit as seen in Nov. 
'85 Modern Electronics. Mello -Phone plays 
-of -16 songs in place of harsh bell. Send $2.00 

for reprint and pricing to Clavier Electronics 
Inc., P.O. Box 51281, Raleigh, NC 27609. 

USED ELECTRONICS and TEST EQUIP- 
MENT Commercial, military. Low prices. 
FREE LIST. Andrew R. Sabol, RD -2, Water- 
ville, NY 13480. 

LINEAR PARTS. TUBES, TRANSISTORS 
-MRF454 $16, MRF455 $12, MRF477 $11, 
MRF492 $18. Catalog. RFPC, Box 700, San 

Marcos, CA 92069. (619) 744 -0728. 

$$$$$ Super Savings on electronic parts, com- 
ponents, supplies and computer accessories. 
Free 40 -page catalog for SASE. Get on our 
mailing list. BCD ELECTRO, P.O. Box 
830119, Richardson, TX 75083 or call 
214 -690 -1102. 

BUILD this five digit panel meter with fre- 
quency counter, square wave generator, 
ohms /capacitance meter. Detailed instruc- 
tions $2.50. Refundable. Bagnall Electronics, 
179 May, Fairfield, CT 06430. 

LED stereo µv meter, super sensitive, 12 step, 
adjustable input, $15, 10 step $10, musicolor, 
500W, $10, strobe flashing light, 110 vac, ad- 
justable speed, good for party, disco. sign, 
$15. MAXCO, Box 810391, Houston, TX 
77281. 

CIRCUIT Boards, guaranteed lowest quotes 
and Free twelve hour prototypes. Single and 
double sided boards. Small through large pro- 
duction quantities. Mail specifications. - Hob- 
byists; any schematic, 6" x 9" maximum, 
etched on a 3" x 4" board - $1.50. (larger 
boards -$2.50). - Send remittance and 
schematic or artwork; or, Print our own cir- 
cuit boards. Kits of all sizes. Guaranteed 
lowest prices. -Basic kit $2.75; Materials for 
two 3" x 4" boards (included), or S.A.S.E. 
for catalog - T.O.R.C.C.C. Electronics, Box 
47148, Chicago, Illinois 60647. (312) - 

342 -9171. 

(Y)l \r FAME Ast RF.ti 

BUGGED? Wiretapped? Find out fast. 
OUNTERMEASURES equipment catalog 

S I . Capri Electronics, Route 1Z, Canon, GA 
30520. 

INVENTORS 

INVENTORS! Can you profit from your 
idea? Call AMERICAN INVENTORS COR- 
PORATION for free information. Over a de- 
cade of service. 1 -800- 338 -5656. In Massachu- 
setts call (413) 568 -3753. 

RFP11R11)lR (MN I1 

NEW ... REPAIR YOUR OWN TV . . . 

EASY. Write, Research Rt. 3, Box 601BW, 
Colville, WA 99114. 

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, P.O. Box 
291394, Davie, FL 33329. 

CABLE TV CONVERTERS & EQUIP- 
MENT. Plans and parts. Build or buy. FREE 
Information. C & D ELECTRONICS, P.O. 
Box 1402, Dept. ME, Hope, AR 71801. 

SUBSCRIPTION T.V. Descrambler Plans 
-Parts List, Schematics, Instructions. $3.00. 
R. Lugo, POB 68 -ME, Brooklyn, NY 11207. 

PAY TV and Satellite Descrambling. 5th edi- 
tion. 73 pages. This is the most complete de- 
scrambling guide available and includes sche- 
matics for Anik and Fantasy etc. $12.95. Mi- 
crowave, satellite, kits, catalog $1. Shojiki 
Electronics Corp., 1327 E. Niagara St., Nia- 
gara Falls, NY 14303. COD's 716- 282 -1001. 

CABLE TV Secrets - the outlaw publication 
the Cable Companies tried to Ban. HBO, 
Movie Channel, Showtime, Descramblers, 
Converters, etc. Suppliers list included. $8.95. 
Cable Facts, Box 711 -ME, Pataskala, OH 
43062. 

BUILD Your Own Satellite TV Receiving Sys- 

tern And Save! Instruction manuals, schemat- 
ics, circuit boards, parts kits! Send stamped 
envelope for complete product listing: XAN- 
DI, Box 25647, Dept. 30L, Tempe, AZ 85282. 

CABLE and SUBSCRIPTION TV secret 
manual. Build your own DESCRAMBLERS, 
converters. Instructions, schematics for sine 
wave, inband /outband, gated sync, SSAVI, 
(HBO, Showtime, Cinemax, UHF, etc.) Send 
$8.95 to CABLETRONICS, Box 30502 ME, 
Bethesda, MD 20814. 

T -220 VHS cassettes. Complete plans and de- 
tailed instructions to roll your own $3. Pete 
Haas, P.O. Box 702, Kent, OH 44240. 

i U(liO 
Hl -FI speaker kits, auto speaker systems and 
speaker components from the world's finest 
manufacturers. For beginners and audiophiles. 
Free literature. A &S SPEAKERS, Box 
7462M, Denver, CO 80207. (303) 399 -8609. 
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0 1 211 10 TURN 
MULtl -TURN POT wir` 

4 SPECTROL s MOD 5347161 6Q 
$5.00 EACH 

Star eSMB -06L 
6 vdc 
TTL compatible 
$1.00 each 
10 for WOO 

12 Vdc or 24Vdc POWER SUPPLY 
:.ELTRON MODEL ÚD12.15 17 
4'al plus and minus I2Vdc open 
Ime power supply Can be used as 

. 4Vdc @ 15 amp INPUT. either 
::5 Vac or 230 Vac 
[Illy regulated nmputer grade n,pply 

812.50 each 10 for $110.00 

220 VAC 
COOLING FANS 
x 7701 

MUFF IN-IL 
120 V.A.C. 
it 1/8" SQUARE 

ÆT AL FRNE 

SG. SO EACH 

. -in 

31/2 SPEAKER 
I 

Bohm 
impedance 
Full ange 
speaker 
8 oz magnet 
4 a 

mounhdingg tonamal ers 

S2 50 each 10 for $20 00 

SPRING LEVER 

TwdddITERMINALS 
coded 
terminals on a I. 
sturdy 244 x t7 
3L' bakelite 
plate 
Great for speaker enclosures°, 
power supplie 

757 EACH 10 for $6.00 

CASSETTE 
MECHANISM 

.iereo cassette mechansm 
.Jas recod,piayback and 

heads 2.12VDC motors 
netts pulleys 3 12VDC 

, -ads pmchwneels and other 
mechanical parts These parts 
used on other current model 
decks would cost several limes 
Our selling price if purchased 
separately Build your own audio 
or data recorder or use for s.-1-.. 
parts 5'. x 3', X i 

$750 EACH 2 FOR $1250 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.PO.T. p S.PD.T. 
(on -on) f (on -on) 
PC style 

on- threaded 
b75ushing 

4 e ach 
t' ̂ -1 $100 each 

1010r $700 

S.PD.T. 
(on- off -on) 

Solder pug Solder lug 
terminals 

10 for $9 00 
0. f 

10056th 
101 de $.00 

,00 for se000 loo for seo.00 

(On -on) 
PC lugs 
threaded `S 

bushing 
IF 

10 for 
eat 

101orr$10 
toolorse .00 

S.P.D.T. 
(on- off -on) 
PC style 
non-threaded 
bushing 
75K Sich 
to for $700 

S.P.D.T. 

STANDARD JUMBO 
DIFFUSED T1 1/2 

RED 10 for 51.50 
100 for $13.00 

GREEN 10 tor 52.00 
100 for 51700 

YELLOW 10 for $2.00 
100 for 517.00 

A FLASHER LED 
5 volt operation 
red tumbo T 144 

size $1.00 each 

BI -POLAR 
iumbo T 

ror $1.70 
e 

LED HOLDERS 
Two pece holder 
for 

iI 
bo LED 

10 for 65C 100 for 55 00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a lanci X 
indicator Clear = 
410,51.00 

*Q 
ART'S 

*DISCOUNT 

PRIDES 

FAST SNIPPING! * 

Ç%t% 
SLIM el LINE 

COOLING FAN 

SOUND 
AND VIDEO MODULATOR 

FOR T.I. COMPUTER 
EDGE 

CONNECTORS 
ALL ARE 1.56 SPACING. 

6rifnrnnnrnnnrmmm - 

22/44 EDGE CONNECTOR 
PC Style $2.00 each 

1010, 518.00 
22/44 EDGE CONNECTOR 

solder lug style $2.50 each 

28/56 EDGE CONNECTOR 
PC stye $2.50 each 

10101622.00 

36/72 EDGE CONNECTOR 
PC style $3.00 each 

43/66 EDGE CONNECTOR 

PC style $4.50 each 

TRANSISTORS 
2N706 
2N2222A 
PN2222A 
2N2904 
2N2904 
2N2905 
MJ2955 
2N3055 
PMD 101140 
TIP 121 
TIP 125 

41or St 00 
31or 51 00 
41or 51 00 
3 for 51 00 
31or 01 00 
31or5100 

51 50 
$1 00 
S1 00 

750 
750 

TRANSFORMERS 
120 volt 

pimar,es 

56 volts 
6 volts 
6.3 volt 
12 V.CT 
12 V.CT 
12 OCT 
12 OCT 
12 OCT 
16 volis 
24 VC 
24 VCT 
24 VC T 

24 OCT . 

24 V.C.T 
36 VCT 

.; 750 ma 
150 ma 

600 me 
200 ma 
400 ma 

amp 
2 amp 

i 4 amp 
. 650 ma 

200 ma 
amp 

2 amp 
3 amp 
4 amp 
135 ma 

5300 
$1.25 
$300 
5200 
5300 
54.00 
S4 a5 
$700 
$350 
$2 50 
$4 as 
$6.75 
$9.50 

61100 
$3.00 

WALL 
TRANSFORMERS 

al^plu directly 
to 120 vac 

outlet 

4 VOC a 70 ma. 52.00 
6 VAC a 500 ma. $3.5C 
6 VDC 750 ma. $6.50 
9 VDC 500 ma. $5.0C 
12.5 VA fie 265 ma. $3.00 
18 VAC 16 VA and 

5.5 VAC a 12e VA la 50 
24 VAC G 250 ma. $3.00 
MULTI- VOLTAGE ® 500 ma. 
3.41/2,6.71/2.9 or 12 VDC $750 

'-- , MINI -BOX 
1 

17 Pomona 02104 

I 51.00 EACH 

Heavy -duty black 
phenolic protect box with cover and 
screws 21/2 X li /t X 1,4- 

FUSES -11r=1=1 

3AG (AGC) SIZE 
I. 142. 2. 211, 3. 4, 5. 6 AMP 
GMA SIZE líß 
I 2, 3. 4 5 AMP 
5 of any ONE amperage 750 

if I 
LOS ANGELES. CA STORE 
905 S Vermont Ave. 
213 380.8000 

VAN NUYS. CA STORE 
6228 Sepulveda Blvd 
818 997 -1806 

- ÿ TI a ÚM1381.1 Designed for use with T I corn- 
er; i routers Can be used with video sources Built -in 

' 1 A/B switch Channel 3 or 4 selection switch 
Operate on 12 vdc Hook -up diagram included 

4 $10.00 EACH 

SPECIALS 
1 AMP 50 VOLT DIODES 
164001 TAPE AND REEL 
100 for $4.50 
1000 for $30.00 

SOLDER TAIL I.C. 
SOCKETS 

24 PIN 10 for $2 50 
100 for 522.00 

1000 for $200 00 

SPECIAL PRICE 
TRANSIS TOR 

plastic transistor 

PNASn'a 1,1 4, N p N 

100 for S8.00 
1000 for 560 00 

CASSETTE MIKE 

` C 

Dynnm, ra»nl h .,t, 
3 5min plug anti ,i 11 ,uiI, 
$1.50 EACH 10 FOR $13.50 

TWIST -LOCK 
CONNECTOR 

Same as Switchcraft e 12CL5M 
5 conductor in -line plug and Chassis 
mount lack Twist -lock style 

$2.50 /SET 

Eon Se 990M182 low 
noise fan Measures 
3's square, 1 deep 
21 On 23 db 1700 rpm 
SPECIAL PRICE ...512.50 each 

8" P.A. SPEAKER 
C T S Model 883079 
8 ohms coil 
3 0 oz ferrite magnet 
Typical response range 

t00- 10.000hz 
Power rating 15 watts max 
Drilled to mount line 
matching transformers 

S5 00 each 

CASE OF 
O SPEAKERS 
S32 00 

LINE CORDS 
- t _ 

TWO WIRE 
6 18/2 SPT.t flat 

6 18/2 SPT -2 flat 

6 162 SiT round $1 25 each 

31or Sl 00 

THREE WIRE 
p 18 31141 5150 each 

e 18/3 round 5200 each 

8 t6/3 round 5400 each 

COMPUTER 
GRADE 

CAPACITORS 
2,000 mfd. 200 VDC 
11a DIA x 5 HIGH 
3,600 mfd. 40 VDC t't DIA 33/4 HIGH 

6,400 mfd. 60 VDC 
111 DIA x 41 HIGH 

9,700 mfd. 50 VDC 
IA. DIA 04`2 HIGH 

31,000 mfd. 15 VOC 
11 DIA x 4 HIGH 
72,000 mfd. 15 VDC 
2 DIA 0 44e HIGH 

185,000 m1d. 6 VDC 
21/2 DIA x 4'., HIGH 

52 00 

SI 00 

$2 50 

53.00 

52.50 

$3.50 

51.50 

Ti SWITCHING POWER SUPPLY 
Compact. well -regulated switching power supply 
designed to power Texas Instruments computer 
equipment 

INPUT 14 -25 vac @lamp 
OUTPUT 12 vdc@350 ma 

5vdc t2amp 
- 5vdc 200 ma 

SIZE 44t 441/4 011/4 high $5.00 each 

13.8 VDC REGULATED POWER SUPPLY 
GI -,y 

/ / / / //i / / / /// iii // / / / / /// 
These are solid stale fully regulated 13 8 vac 
power supplies Both feature 1006. solid stale 
construction. fuse protection and L E D power 
indicator U L listed 

2 amp constant. 4 amp surge 

3 amp constant. 5 amp surge 

516.00 each 

$25.00 each 

D.C. CONVERTER 

Designed to provide a steady 5 
vdc I l 240 ma from a battery 
supply 01 3 5 to 6 25 volts 

S1 50 each 

MAIL ORDERS TO 
PO. BOX 20406 
Los Angeles. CA 90006 

7 CONDUCTOR 
RIBBON CABLE 

Spectra strip red marker strip. 
28 ga stranded wie 

55.00 per 100 roll 

TWX 5101010163 ALL ELECTRONIC 

EASYLINK MBX - 62887748 

VISA 

RELAYS 
10 AMP SOLID STATE 

(NII. '.! -mÿ1 
I OAI . 

SIZE . r' 
$9.50 EACH 10 FOR $90.00 

ULTRA- MINIATURE 
5 VDC RELAY 

Fujitsu N 
FBR211N ED00 5M20 
High sensitivity 
COL 120 ohms 
CONTACTS tamp 
Mounts in 14 pin DIP socket 
$1.25 each 10 for510.00 

MINIATURE 
6 VDC RELAY 

Smm2 t ea 
Super Small ll 

- 
_ilil'IIt16L S PD T relay 

0013 colbalt 
contacts rated 

1 amp @ 30 vdc Highly sensitive. 
TTL direct drive possible 120 ohm 

coil 
Operate from 4 3 - 6 vdc 
COIL 120 ohms $1.50 each 

10 tor 513.50 

13 VDC RELAY 
CONTACTS S PN C 
10 amp @ 120 vac 
Energize coil to 
open contact 
COIL 13 vac 650 ohms 

SPECIAL PRICE $1.00 each 

r11], 

4PDT RELAY 
t4 pin KH style + 
3amp contacts ,III 
USED but fully a 
tested $1.70 each 
Specify COI voltage desi ed 
Either 24 vdc or 120 vac 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR KO RELAY 
75 each 

RECHARGEABLE 
NI -CAD BATTERIES 

AAA SIZE I 25V 500mAH$1.85 
AA SIZE 1 25V 500mAH $1.85 
AA with solder tab $2.00 
C SIZE I 2V I200mAH $3.50 
D SIZE I 2V 1200mAH $3.50 

UNIVERSAL CHARGER 

Will charge 4 -AA, C. D. or AAA 
ni cads or one 9 volt ni-cad at 
one tome 
$11.00 per charger 

TOLL FREE ORDERS ONLY 
1- 800 -826-5432 
(ORDER ONLY) 

IN CALIFORNIA : 1- 800-258 -666 
ALASKA. HAWAII, 
OR INFORMATION 
(213) 380 -8000 NO C.O.D.! 

a 

QUANTITIES LIMITED 
MINIMUM ORDER 510.00 
USA: $3.00 SHIPPING 

6) FOREIGN ORDERS: 
INCLUDING SUFFICIENT 
SHIPPING 

CALIF RES. ADD 6rs% 

(on-on) 
T) 

(on -on) 
Solder lug 

P terminals 
52.00 each 

Sjb lo ío,$1.0. 64 
100 ror sleo.ao 

D.PS.T. LIGHTED 
ROCKER SWITCH 

i15 vac lighted rocker 
snap mounts in ! 
rs It ra hole 
Orange lens 16 amp 
contact 
51.50 CI J 

MINI -PUSH BUTTON 
S PS T momentary 
normally open 

bushing 
Red button 
354 each 
1010, 53.00 

SNAP ACTION 
SWITCH 

Cherry elect NE -21 N O or N C 
0 1A contacts Suitable for alarms 
and other low energy circuits 
1.. lever 

45c EACH 10 FOR $4 20 

ROTARY ACTION 
MICRO 

:51605 C 5G3 C41 
lockwise action micro 

seo in coin operated 
mechanisms and low torque 
i,perations 
RATED. 5amps@ 125 Vac 

$1.25 each 10 for $11.00 
LARGE QUANTITIES AVAILABLE 

( -IHII F. 55 13\ FR11. INFORM %1I11\ (-ARD 
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CIRCLE 94 ON FREE INFORMATION CARD `N. SPEAKER CATALOG/Na 
1001 bargains in electronics. Save 
up to 50% call toll free 1-800-346- 
2433 for ordering only. Order by 
VISA/MC /AMX. No COD's. Missouri, El 
Alaska, Hawaii call 1- 816.842 -5092, 
or write McGee Radio, 1901 McGee 
St., K.C., MO 64108. Postage for 
catalog $1.00. Illai,ama, 

A Great Gift Idea. 
Send 

To A Friend. 

( ()11 lit .\ /(-.-I T1 S 

UNSCRAMBLERS, hear the coded messages 

of fire, police and emergency channels. Satis- 
faction guaranteed. DNE Inc., Rt. 7, Box 
257M, Hot Springs, Ark. 71901 501- 623 -6027. 

COMMUNICATIONS PLANS, BOOKS, 
KITS! AM /FM broadcasting (licensed /unli- 
censed), 1750 Meter transceivers, ham /CB 
amplifiers, surveillance , more! FREE cat- 
alog. PAN -COM, Box 130 -M3, Paradise, 
CA 95969. 

111.S( 1:1. l.. 1 \ /: O ( .S 

ASIAN LADIES want correspondence for 
friendship, marriage. SUNSHINE INTER- 
NATIONAL, Dept. TR, Box 260, North Hol- 
lywood, CA 91603. 

$10 -$360 WEEKLY /UP, Mailing Circulars! 
No Quotas. Sincerely Interested, Rush 
stamped envelope: National Mailing, Box 
20728 -MC3, San Diego, CA 92120. 

BALDING? Now you don't have to. I have 
used minoxidil for 20 months. Here is an inside 
report on my personal use of this hair -raising 
prescription drug. Source /Price information 
included. Send S6 to: R & D Research, Box 
675, Prospect Hts., IL 60070- 675 -B. 

LOVING, Faithful, traditional Filipina ladies 
desire correspondence for friendship, mar- 
riage. Photos /descriptions $2. PALM Inter- 
national, P.O. Box 816, Belton, SC 29627. 

Order Form 
Please print in block letters. 

MODERN ELECTRONICS 76 North Broadway. Hicksville, NY 11801 

Name 

Street 

City 

State Zip 

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 
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ADVERTISERS' 
NVDEX 

RS# 

94 AM(' Sales Inc 

55 All Electronics Corp 

C'.O.M.B. 

72 (' hemtronics 

171 Cleveland Institute of Eke 

31, 79 Communications Electronics 

64, 91 C'omputel 

177 Dick Smith Electronics 

53 Digi -Key Corp 

Grantham College of Engrg 

ICS 

81 Information Unlimited 

30 J &W Electronics 

58 Jan Crystals 

19 Jensen Tools 

85 MCM Electronics 

McGee Radio 

61 Micro -Mart 
NRI Schools 

Pacific Cable Co., Inc 

Protecto 

23. 158 Radio Shack 

170 Ramsey Electronics 

22 Salen Enterprises 

93 Synergetics 

139 Trio- Kenwood 

Page # 

90 

89 

27 

79 

20.23 
5, IS 

64, 79 

46,47 
91 

1 

64 

74 

87 

74 

31 

69 

90 

17 

8 II 
7 

32, 33 

3 Coy. IN 

Coy. III 
92 

77 

Coy. I1 

Free Product Information 
Readers can obtain free information on 

products advertised by the above com- 
panies, as well as for some editorially 
mentioned products. Simply circle the 

appropriate number printed below an 

advertisement onto the Modern Elec- 

tronics "Free Information Service" 
card bound into this issue. After filling 
in your name and address, just mail the 

postpaid card. Your request will be for- 
warded directly to the advertiser with a 

mailing label prepared by our reader - 

service department to ensure speedy re- 

sponse. 
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46-- /maim, CORPORATION 7-800-344-4539/ 
AK, P171711 Rico 218-681-6674 Telex - 62827914 TINX 9103508982 DIG! KEY CORP 

NATIONAL SEMICONDUCTOR PANASON 
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......... i c c ai t n c 1 1 / 1 A iirionns 'crime 6c/flit 0 °gip NODES DIAMOND TOOL UNGAR . ,,, 256K LUL, 1 ,4 .4 X ii DRAM I:Juno yU IUI .; ,,,-',. Es CW INDUSTRIES AMDEK G.E. 
-1. Pa '',:. 4GAR YAGEO J W MILLER LUXO 1.-",' Factory Firsts 3C CHEMICALS ARIES PLESSEY 

=II 
i - - E F JOHNSON *ATLANTIC SEMICONDUC. 

INTEGRATED CIRCUITS 11.1rn9f:!8==III 

t 16 7 
: 
10 

1 76 - 
11 

- 

.. 
, 
, 

s, 

' , a 
so 7 

' 

3 7 
7 

':::=:. 
' 0 

. 

.''.7' " 

.7d 7. ..'' 

' 

. 

. . . 
o : 

T I I.C. SOCKETS 

SOLDER lAll 
DIP SOCKETS , -- - 
---..- -------- 

114 1.1.47,1,0 501,9411 771 7 77.77.1.. 

11;WP:16/4;14;in 
PH 7 

-.- , 7 - 7. I-. - - - - ., . .... .0 ., .. 
7, 

7.7. 77 57 0 17 

7 60 230 3 A 

7. Cam* 60.077 V.o 7. Owns 1 0 NA , 
ea. To Oars ,sti 4,,,,, ................ 
),.......Inon I on., sr. In. o .. , 

77 '.7 d7 .." 77.. 1447. 7 
7 .77 7 0 

- 
10 417471 7 
1 2 07 . Wm sAm. Pm 

1=1::M MI=ESCIII ''' ''' 
- 
0 

4,..., . 
.1. 7 

w 

7 
7 7.7 7 
701 

777. 
M 

437 
47, 
M17 
447 
4467 

NAN 
747 724, . 
7.6. : 

y 
77 7 
474 A 47 0 
4727 40 

741761 151 

mor is 

7 .0 

7141 7 
WO 3: 
74111 273 
rant 
mil - a mat a. 

0 
1477 . 
91177 10 

an n 7 

Z: ; 2 
;:=, ;2 
777 7 

= 7 7477 40 
71177 Pe 

mow n . 
.- ,. 
74107 1 13 .. ,. 
m77, 1 7 
741746 a 

,74:77 
', 271 

n 
7= 7 
r4Im .3. Lo 

211.0 ; 
7177 1 1 
"7. ' 7 74797 

7770 . 
1.9. 0 = 
NA. 77 77 

41371 7, w 
7777 
111177 W 

77 

037 410 

' ''' ' '4= 4 ''''. ' 
10 LG1N 1 10 777.7 t.slex. 1 o 11,101. 
7677 1 70 

Pops. X 7774 
0401V : 7777.1 
746771 27 7.7 77 7777 7 
NU 5747 7 71117 77 

934 1 0 7.174 2 

.;;,..I. ,;: --- ;.... 
om 1 7 77. g 77 1 

. . 7 7 . OD, 
77 43 79711 II. 17 1 46 140017 2 .4 

7. 77 
. 1171319 

.: 
1r 

1777 r.: 7.7 r 

.A".'1'1:. ' 'i: Oh 

747 
1677 

0031 o 
4341, 
757 , 

747 - 

.70, 
1107 7 

.777 47 
ad Am 

6017 
.737, 7 

17 

77, .7 
,,,,..., 
Lama 
Liman 7.744 
Eideacn 
10..0 

91717, s 

7 17... ,, .,.,, 
771. 
7. 777 

L 7777 
1:2"24: 
oo,or. 

7474 

76 7. 
mood. 

AWN 
77074 

L '''' 7716 4 777 t= 
110.4. 

....", 

am. 
7347 
'..... 
NNW. 7 44 777 3 7 
1775.7 7 . 

L.n.,,,, ss 

tr.,m; ;: 
;:r...21;]: 

ns 
... .. ,. . 

4 
en 
6 41 .., - 47 

SW SCO 411 

1 47 7 70 67 
6 41 70 70 7 73 

17 O. SW , n 
. 7 0, 7, s 43 

SO : ..,.. r., 
. no ;-. yls s 43 

. .,,, wp S 42 
MP SID 

. APO 7 na 
5 43 
CV 

77 7 73 9 
4.0 of SIM 67 .7 57 6 91 

1. 01 70 1 7 
172 

1 1;7' 794 1NG 
. 1, 16 7 2 PO 72 7 10210 

- 1 IS V 7 70 DSO AO 10 
- 76 1 IS 17 77711 

..., 3 IS 0 4 7 17 72 370 
13 3 16 43 0 400 017 

47 3 IS 16 S 67 47 .25 
.57/ W 3 16 73 G 7S 16 A SC47 

.797 
, 

' ' - 
...v. 477 177 ....... , a .....,77 3 SW 

:".752 6 : 
777 3 73 

....'7177 .7 .74 73 .7 

477r4.4 .27 Z 
2 . 

47.7 7 , 

4417 

I 4-74 7 SO 
, 447 1 A 
. ..... s A 
. . 7 4 Is 

' ' 27 77 
.. 7.. 7 . 

.17 .. 
1 7 1. 77 74777. 4., 7 is 70 . 

CIO 117777 7 A 1 10 17 
con n ....... d ... ls 2 n 71 00 
ems na.,..... s 14 I. n. MO newsses.us .. 77 210 2703 

9 17. 7 7 
Ow . 77, 1 1. 1111 

CIO 470477 7 34 120 137 7 7 ...., 7 
.00 

1700 20 7 77 70 7 63 1 10 37 7 
C11123 7 44777 1.7 71 70 6 03 04 CO of.. 74777 077 4 770 7 10 
LIMA 7777 7 71 7 7 50 7 7 

WIRE MRAP 
DIP SOCKETS 

1774177 .- ' 77.7 ...or...a I 

.001 17 3 16 .7 V W IS 77 7 
77 710 3 A 2 7/ 1190 10 913 7010 

.., 07 DO 37 2 74 DIG 717 171121 
41 2 7 on 79 7 
37 3 V no, 241 71 

.1 74 71 

10 4 7 137 SIP 
0 4 01 77 7 T173 

Z0 r3 
71 V 477 MA 

-- " I 14 910 .1 72 716 47 71 00 27 21 111 IVA 1077 .7 17 2 7 DO 1971 7 31 

.01 DO 6 3 4 7 I/ A 310 7 DU CO 

.7 1 0 ID 41 2 79 7710 72 7 . 7 2 7 31 2 7 70 7 90 
, 17 3 1 10 37 7,3 DIO AO 7 

11 70 39 17 7 02 moo 
IS 10 . S 10 427 1/2 50 *on 

74 17 IS 1.27 7 emo., 1 ow 
OM 71., 

977 376 ' 57 7 7771 4.71 17 . 
1 1, , 2 0 2 4 7 777 9. 
mt,,, e.. ,,................. 

7 KO 7 SO, 
70 7 77 7 6 01 

1300 01 . 71 3 7 
OW 0 KO SS S 01 

WO ga 700 PO GOO 
07 01 A VI 4 0 1.1 
77 ' 7 . 1.7 nn ye 0 117 1 SI lo 

27 10 40 S PO 4710 7'10 
33 10 7 / 14 W 7 47 SO , 4/ 10 1 141 11 OS 92 7 0967 

' 0 111 70 2 27 77 72 7 1117 '0 ., 013 10 7 11 77 PO 717 SO 117 10 
713 150 70 4 4 77 77 797 CO 

774 .0 10 S III OP 41S CIO 375 7 
pmo y 16 31 2 7 22 7 AZ SO 

...34 3 ) /4 34 77 NW 270 SO 

a 3 1 7 CO 77 CO 

..... .6 46 37 32 SO SOSO 

.... 10 16 111 S V 44 7 37 

.-1 15 16 11. SIM . .7 
.40 77 7 7 7 04 7 

33 16 1 91 13 A 0 CO 1110 CO 

77 47 16 7 27 1910 IV SO 1012 SO 

W 7 7 74 Al 70 7710 177 93 

. 150 16 3 11 411 7 617 37147 

.57 3 A 21 7 70 227 72 7 
o st 70 7370 

'...: 2) 1 70 10 31 70 77 CO 
',44. 4 7 m 0 4. m 7 7 7 

nor. 1: : : III ..1.4 :LS% 
.0.77 7 7 7 7 10 0 0 1070 
ntsr n a It na an Imn nm 33 IS 7 11 71 10 177 OKI 

HMCO 
7,s2s. le 

7, 70.7 
14677 9 77,7 77. 
7777 ., 
'assn. 
7.77 
.1157 . 

.0 77 . 

6 7 2 ,s le 72.......77 
75 71 7 

WO 7.0 A' No 17 FonelPayNey 
1 1 7 I 1 2 0 2 4 7 74.6 9704 
no 
Ill 07 .7 17 *7 

ss 

747 22 V 173 ,1.1 17 

701 70 MO CO AO 
.4417 751 73 WO 7 77 0 . 7.2 7 22 .7 72 

MOM a ... nn 13/ 740 
1710 74 AO 1 96 73 31 
471 V 07 . 7 06 7 10 - 

7 c.a.. Parara 
427414074. 

. ,4, r 
. 477 4 13 71 3 7 47 r 
,aa 

=1.14 . 

y47 

-- 
:417. .1,3 

7 "'"'..... ' ".....". 
967 

7=1 

on* msaa,......... 17 74 174 se 7.7.7 7 9. 7 77 a 7 777 7 art 7 77 711. 74 777 7 4.77. W. .071 7 OA OM D 
771 0110710.1444 111 0077 
174 17.41.0 WM 77 7. .14 my-77 7 

, n 17 ,.......a a , a a a' 

. 700 47 479 . W 17 70 
22,d7 7.7 7 17 7 7. 7. 7777 7 0 1170 7 CO 

7 70 o onNN I OA 10 10 107 CO 

6 77 74. to 7 v n So ,St so 
0401071 WWII 717 7 77777 

. . ........ . 
s 210007 4.79 673 7 6 117 S7 CO 

. 7.7 74 47 77 Mk 0 7 0 03 
- 1.7 77 97 10 97 17 

17 NM 777 CO 007.="::: :::: 17 1310 777 
. 7.7 77. 77 17 1610 167 Ca 

. oo,...............* 7 A 22 10 woo 

Sdo-on Transistors 
7.7 77' 

1 7 7 

OM S 75 0. ow 77 7 74 OM 
70 7 2 71 1.27 7 7717 17677 

AO 171 0771.77 017 I ssa 

1% Meosl Film Fssed Resistors A..... .,. , , v...,, 

E ': ilil I ) --= d 

... ,... 
4.7. .... 4 s... 17 
....,-,,,,- ,,,c 

' 777 T47 17 MK 14 17 
GS 

, 777 0 2 3 

0 G 

7............ 7.77. 7.7.7 Ir. '.......47,.. 'Id r,6. 1706.77. 7.77.77.:74.. ,,,,;;;., .. . * 

9147 6 u us 
1 45971 . 27 .. 

Es, sn *Amos eat sm. a to.r. 0116 717 

:: 
..9 a as. , 
4= y 

mr,..... .. , 

naM ,,,,, 7 YO 

P4071 

2:0 76 7 

'"'''' - , 

;:= 7.7 777. n 7 .. 

7.7. ...11 7 . 777 ' 1. .... ._. 1 o = o.. , al 

. n 7 O 

., 
7413394 0 in 0 ,,,. .,, 
/old. t ... "' 
71744 1 ..: r 
7451174 
7451711 n A 

0000 
.... '. :V." " T 1 

"V.. ;: ''' ''' zst:4..in .. ,,. LI 

74517 .3 . .7. 

751.17 6 y '...7., . 2 

00:0 . 
..74, ! . 
.40., , 0 

'1"... ' ". '`,.,.. = 'I: 

74 
745411N , 

7..77 ' 
767711 
76297 
75717 .727, ,4, . , . 

L yy 1 m . 
el 

6 7 a 
7 7 ;,....n 

77777 09116177.71. 
unman it 
mum sans CAT NO 

711771 WA. OM SIT 

77 .. 
CAPACITORS S20194 

rsar 47 A 7 UN JO 71 214103 FM 411 n s a sr as dn a. WSW 
.7.117.4. :4 a II a 
20315 OD 

.77 0 47 

.771 I 0 
207 10 

.... 0 : ..., .2 2 :: ''': 22 772 j 3 70 4 7 W 4 117 6 30 7 
SAW 6. ;A. 7,t 

7 A A 77 CO 

0 r 2: 
n , .. , 202 n 

41 i 0 Z1 2 0 

5, ;5 EE ii 
7 

0 0 ;r ;;r. 
ra a n arts mra 

..S%10107n6 

PANASONIC LS SERIES 

..... .47 WV A 
0 0 7 1 14 117 1 10 NO 

4 3 A 41 170 14 17 .. 
6 1 71 7 7 41 14 1 16 
43 72 0 /SD 111 133 

3 711 34 197 21 1 7 
4 3 24 41 MO 23 7 
47 33 11 o 1S 23 70 - 63 41 A 70 7 30 
6 3 .0 11 47 75 7 4 1. 
6 3 117 .4 37 0 7 6 7 
41 , a s nor so rss , 

7 I 13 7 
, 

7 7 SE 17 7 In 
10 rI YO 10 A 14 16 
10 71 7 7 7 14 7 n 
n N 0 111. OS 17 1 l 
70 A 0. 70 0 A I 10 
lo n 71 73 IS 24 7 40 
70 44 7 717 A 710 

SS 11.1 742 41 7 A 
7 . .. 7 .. 

V 120 7 91 7 Ill 1 13 9 7 . 
50 17 7 7 7107 17 OF 
LO 1 IN I 10 77 
7 11 7 17 0 73 (0 
1111 21 7 MO 14 1 IS 
7 V 77 14 /7 14 1 7 7 N 7 NIS 16 1 X 
16 311 34 733 71 1 Y. . 7 7 n, 74 7 06 
7 AI 7 7 10 16 7 V 
7 10 . 116 7 1 3 7 
7 7 ce nos SO AP 

0 7 : r :: Ir::: 
1 1 5,7 1 7 17 IS, 17 
7 1 V* OD 741 0 
0 : N.!!! 

. . 

. 

, 

,., ''''''...,. : 

......,,, 7770, 

2 02 .190 1S1 A 
n 270 147 
23 2 A ma 
24 2 V 79 SO 

n 2 20 I. so 
23 720 1111 
33 I IS 277 
74 2 70 A 00 
372 2 7 747 
27 70 0110 
6 4 7 91 00 
46 4 A 31103 . 47 103 ,.. a 4S. 110 
4 420 36 40 

7 11116 S7 CO 

7 47 St 00 
67 630 L OD 

o 7 A 7 7 
73 7 00 40 CO 

04 1 CA 7 00 
71 7 A 0 7 

17 1.7177 1117 7777 
nun tame,..,44 m s. el ea Ma 
NM 3 4405 7 7.00 7177 MN 

7471 77777 7 40149 49 T. 07 
19.14 771770 0.7 4010 7 WM 

410 70 7 
77 6767 4.7100 0 1 COO 17117 . . y 

5% Wool Oode F oleo Resistors 

. 

1C1111---= ' t 
. 0,3 .1- 3:=077- ..... don 

7561 

44. ..767 6.7 7 
674 677 7,70 7/ 

777, 1 
0 

777 D 7 SS 

0 0 t Mau o oya No o wyor y 2, pow% 0 47 o 1 05.7 

074 14 077 1477 77 5.7.4 7 SA ..., 
717 NO le 1 7 et 407 57 2 7 . 

10511 .... 1 677 t 7 7 1157 7 37 
....... 
rooto 1 s IWO 1.1 7 
7 .04, A 70 9 00 77 72 ., 
'W7 IS IS 10 SO 47 SO 67 0 

Met.,Ilard Pol,-,to, C 

777 P. a 47 7 47 7 P. 111 7 WO 7 7 1411 I 1110 

740 Di 7 1 IA 110 173 ON 

150 072 71 64 7 ,n CO 

711 076 n , 44 no In os 
70 0111 Ill 1 01 137 ID OB 

:1 MO 77 19 7 /34. 73 01 
3 70 027 19 7 61 7 7 723 01 

'; 22 r30 0 I 0 0 0 00 0 
1'7 7 .7 1. 7. 1,7. 77 

zs.',' g°,, : 2 :: ,::.3 ',22 
5C7 MO WO 22 7 A 42 7 0 

NO 10 A 1 N 01 Y1 17 7 
14 790 12 A 7 77 1103 VW 413 s MO IS 27. 27 MS 717 . r. 10 75 2 A 73 MI 0 

MO 71 17 7101 AN 77 41 
AA 2/ DI 2 91 74 7 77 7S 
70 31 37 1, la A 0 77 17 
70 A 41 37 AO 77 IA 
AO 47 0 3 01 30 0 77 .. 111 4/ 4 co D 4 7 01 
10 0 47 4 1193 737 A 
290 17 7 11 7 13 70 73 
MO 7 0 43 67 677 077 
M 12 W 72 4110 470 , 1 s n 7 11 70 7717 
.. 16 101 17 DOD 77 
.. 22 1 02 4 111. 740 40 01 

z.47,74.7.74.1. CA,I.,4,0 

PANASONIC V SERIES 

.1:. "::"'" AV v .... 
I. IAIS 

.... am , , ,e, ,. 

P 0 07 7 St 7 
, 0 017 7 10 710 7 9. 

il .0 OW 47 
11 101 0 7 WA 
77 7 9 IS 717 
7 I 12 97. 970 
13 1 19 7 23 NO 

.01.7 
la 17 0 7 710 
IS 7 17 010 

a an 7 1 47 177 1.73 
IF 1 0 1311 917 
,. ,o 1493 637 10 
17 1. .41 NO 40 . 

011 24 7 21 14 CO 760 A 
N IN NO0 12170 

' 7 0 72 27 20 10 43 /1/ 97 

" 
10 70 2373 17 CO 

1 73 A 7 2017 

as d .7, 724 73.0 
7 4 n 40 7 270 

46 4 07 47 7 174 00. 

71 No 

',122 , n 

1.077. 1 a 
573074 6.4 

31ig. 1% 

'41CM 7 ny 
NAN. r7 
7171, 4 13 
7171617 2 46 

. MANN a 
1017 IS 776 9. 

71172 7 

.1121n 193 
amp. a 

170E2 SO 1 7 7372 72 t 7 
1432047 IS a imam, 261 

1727 17 2 41 

Lansaw IS 261 

4076 0 
77114 91 

1777 7 7770 
7710 SO 

7717 0 
077.71 93 777 . 077 7 
___ =1.41 7., 

s47176 0 . 
.7 6.7.7 

1..7.1.7 
6077 .2.. 
7707 
0.1 
7777 .... 

name ... 
name o 

7 7 1 70 
W 17 70 
.7 1 10 70 

' 
SG 126 70 
n 2 x is lo 

604 7 2 A 10 10 . .7 
7 23 I A 11110 173 A 

17 74 220 717 MOO 
.' 7 2 0 270 As 75, 

22 2 . .. .n . 
n 7 70 on ,n es 

.... n .7 A 710 73 24 .. n 2 A 1110 N 
n 707 RA ... 

: 
7 A : 22, '2f 

:S.Z 01 a E5 E :3 

MUM Tn. 

MINN 
I41.5437 7777 
,..... 777 
rasing ,,, 
71511.1 
77917 de 7767 110 

74157 

0 t . 

i FD D 1 

: 0 
0 01 
A 77 

11 , 

IS 16 4 

3 IS 77 CO . 10 13 17 CO 

AM 717 777 
4971 3 777 770 479170 q 

17 17 7 . 

2 , 

' s Sp* 
NISSON 0 .... 7. 
',..''. '...coalo odd ..77 4 ow 7. 

4116 700 n 5 oy 16 0,1.1 D Rant 
1 12 7P2 50 
, 41 I 41 co a 
11 47 11 03 
1 7 17 70 

n /1 

.77 
.."... 7 SW 11 

4174 NU s .7 3/ 77 /16 0 4. 

'' Is.. " '''' ... 0%0 46 

170111 41 

779204 46 
74917 4 
745337 6$ 

zr.T. :, 

;t1.1. ... 

719471 

745776 
741.577 

Z:77 
777 
0=7 
,:12,47 

/510/7 
744 6 77 
:::3:: : 

2000 ' 045177 

:t:12Z: 'Y 

:002: 

740111 CMOS 
.07 r. 

77 777 
1.0 AN 

.. 

. 

. 

... 

., 

t7 

o1. ' " 

: I:: 

. lo. 1 sr 704, 

.777 7 67 

7762 VW snat 

5% WirewOund Ref_ Restslo.s ' ' t 111 t° "'et 
- ' . - ' " ' 

, i-"" -'. t 

.7..7 0 7 
.7 .777 0777 5 DO 41 0 

77.71 1777 4777 7 67 
0 777 2 07 70 14.417 09 to. OW 
ow. To 11.111. 74 7 767 47. do... 

snsas i . ,,,,, ,,,,, 1.. 
59477 

-,-....-..... 
7 

V 

. - ' ' 177 . 
, , 

22 2 

ii 
n ,1 a 

1' w n Ss 

" E 4 3 3 
2 7 7 64 713 la 73 

63 21 7/ 14 77 . 
I VIE : 0 0 0 0 SO 

67 PIS SO 34 14 7 / 

ii tr.. s: I:: z dl 

';'. ...s.l :22 '' - 

' 

. 

' 11. 
+., 

10 

it: 
SW 

.., 0 72 

,.. 
7 . 

,, 

,41 

7 1; 

1 0 '. 

7 7 A 

=r3=1 - , 
3:ties.U3 'o= Xs: 

1 AMP SILICON RECTIFIERS 

I.-, t.,-.1,_2.51_, ...,__.f 

I 3g: 4:1 07177 71 57 nad. Is.. o a 7 Do an 
, I t 1/-1 

077 7 57 NAM 74 040 7 40 

="1. .00 
A DO 7 7 1377 1.0144 1004 7044 77757 A Do 4 11 777 7 477,7 ..... 

177.1 21. Ow 1 
07/121 3 177 07 174 0.707.07 A 7 6 14 

177e. no.. ., n 

.03,1 
M. .107 7 

707 7 7 Do. 7 7 CO 0 ea SA A 702 100 lov IA 7 03 1 40 OW 70 so 770 77 00 41 SO 0 SO 111. 343 02 77 4301.7 00 V 7 793 70 SW 03 77 077 00 4. 1 0, 1 7 74 10 47 03 77 03 IsS W. 100 171 7 CO MI 7 
...41 `Rem, ot. 1. tI111 'to w "e. 77 r.t1,44, 170 41 40 6 CO 7950 77 7 

NEC NIcroprocessor Chops 

...., ..... .......... .... 

J AMP SILICON RECTIFIERS r, .0_1._ 375-11 000-1 

;II 
,, 7 17 . 

. 

211 
o 7 II 17 30 27 . 

0 0 0 :; 0 . 

..... 9 47 77 01 0 A o 

in 2 il i 2.24 '4 : i'd '4 

no cA.Amtoss 

61017177 . A 
004.01.7 
CC11.116 '39" 

470 17 7777 0 Do ... 
1 

; 

14407.7 40 C. IS 36 ,471 67 Cr. 747 C.457 7707 40 7 3 A 777 7 176647773%. 40 Do /11 a 
7,7.7. 77 1 07 7 7. 7777 c I. 
eno.x. 7406 S 7 

77 r0.4 0140377 

210 
77 
as estmom sty t Is us , .,,,. 

...6 ) 7 31, . ' . . 

47 7.,,, 44.4.- 4 

TStr Op Ken soiume ,,0 
ND lansriin MO 71 r . t..... &o We Day 771500., m enutanc. 
Mao. Can.. 417 770o 

WREN 00611111C I 

same dues, re smnio 10 601 . ' ' . ep msy to coo/X.7 7173 ascceot toms 771.x. oot 05,cou0170 are 100,,,e0 1. Ow 6 0 Mot 7770 your 77.101417 of me ., ,,, , t ,, 7.9 7 7077 670unt 90 1117 sutooto on me no, dr7oun.7 4 4 Toro ' "v.:: SERVICE CHARGES VOLUME DISCOUNT 
to 1777 al me U 5 A C.,,,,,,, sna tne,,o wnen choCY Of 707 otm.Eompsn.,,,,,,En, on. Ke onis 074, 4.77 .47.7. cp.... 44', 7.7.447. O 00-9 9.99 Add $2 00 f 0 004 99 99 

9 10.00425 00 Add SO 75 100 004269 99 lam 10% 
T 

PRONE. CALL I 000.344 4531 IAK. 4411 7111191 14741 IT NAIL 0E60 YOUR ORDER TO DIG KEY. P.O. los SII. Thee lbw Felix MI 61711. $ 25 00449 99 Add 141 50 1 250 00 $41119 99 Less 16% Y. my a., by 611 7. mono 
odd Mu.. roMe, 90 Mrs 00m 

7 1475740 C.970. VISA or C 0 0 DISISNIVOLIARAMM Am, porno. poOscts mocha Ins6 Co Ses Mat lai.n tn MIR... AiS In minced orals. i Sa 99-999 99 Add 10 25 8 500 00 8999 99 Lem 20% 
wens ash coo, ot tsar, mane .NRIGIS MISJECI NO CIXANOf INSTMOUT 00017C," $1000 & Up No Charge 11000 3 Up Lees 25% 

CIR(14.530^. FREE INFORMA LION (ARI) 

Say You Saw It In Modern Electronics March /986 / MODERN ELECTRONICS / 91 



Build A CoCo Testlab (from page 53) 

Testlab's ZIF socket and the other 
end into the breadboard. This gives 
you access to all 16 ZIF socket pins. 

To check a transistor, breadboard 
the circuit as shown in Fig. 7. To test 
a diode, breadboard the circuit as 

shown in Fig. 8. These tests provide a 

quick go /no -go check of the devices. 
The tests can easily be repeated on a 

large number of the same -type de- 
vices. You check a transistor or diode 
as you would a digital IC, by defining 
V + , V - , input and output points 
and running the same type of tests, 
though you will not need anywhere 
near as complex a Programming 
Sheet as those shown in Figs. 5 and 6. 

In Closing 
As you can see from the foregoing, 
the Radio Shack Color Computer 
and the CoCo Testlab make a great 
team as a sophisticated test instru- 
ment. It has practical value for both 

1 

Power Supplies 
Discount Prices! 
VERSATILE LABORATORY POWER SUPPLY 

ELECTRO INDUSTRIES MODEL 3002A 

Reg. $125.00 Sale Price 0 495 
0 -30 VDC at O-2A Fully adjustable current limit- 

ing CV /CC operation Excellent load and line 

regulation Ripple & noise - 500 uV RMS Built - 

in short -circuit and overload protection. Options 

10-Turn Voltage & Current Controls. $25 ea 

EPSCO MODEL D -612T POWER SUPPLY 

0 -8 VDC /0 -16 VDC at 10A Up to 20A intermit- 

tent Dual panel meters Unregulated 

Reg. $229.50 Sale Price $19000 

Check. Money Order or C.O O ($2 00 extra) Add 
$4.00 for shipping in Continental U.S Ill residents 
add 7°/o sales tax Money Back Guarantee. 

Sa /en Enterprises 
P.O. Box 915, Morton Grove, IL 

60053 Area 312- 465 -1424 

the home experimenter /hobbyist and 
the professional technician. Just as 
importantly, if you already own a 
Color Computer, the cost of convert- 
ing it into a sophisticated IC /diode/ 

transistor /capacitor checker, using 
the Testlab, is minimal. (There is also 
a version of the Testlab for the Com- 
modore 64 computer. For details, see 
the Parts List in Part 1.) AE 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

$30°° i OFF Save $30 on the 
lteff+O tttl 

1 "1e1 Oscilloscope 
e. Po Unsurpassed quality at an 

unbeatable price, the 

C Ramsey oscilloscope coin- 
pares to others costing 

ley r r RAMSEY 20MHz 
Dual Trace 

ear hundreds more. Features 
include a component test- - ing circuit for resistor, 

capacitor, digital circuit and diode testing TV video sync filter wide band- 
width 8 high sensitivity internal graticule front panel trace rotator Z axis 

high sensitivity x -y mode regulated power supply built -in calibrator 
rock solid triggering 

Was 399.95 NOW ONLY$ 36995 high quality hook 
f probes included 

NEW RAMSEY 
1200 VOM 
MULTITESTER 

Check transistors, diodes and LEDs 
with this professional quality meter. 
Other features include, decibel scale 
20K volt metering system 31/2" mir- 
rored scale polarity switch 20 
measuring ranges safety probes 
high impact plastic case 

$ 1 995 lest leads and 
battery included 

on 

CM 

RAMSEY D -4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact sized reliability and accuracy. 
This LCD digital multitester easily fits in 
your pocket, you can take it anywhere. 
It features full overload protection 31/2 

digit LCD readout recessed input 
jacks safety probes diode check 
function 2000 hours battery life 

$ 2 2 95 lest leads and 
battery included 

35 MHz DUAL TRACE OSCILLOSCOPE 
A heavy duty and accurate scope for service 
as well as production use Features include 

wide frequency bandwidth optimal sen- 
sitivity extremely bright display delayed 
tnggering sweep hold off ALT trigger 
single sweep TV sync 5X magnification 

XV or VIZ operation HF /LF noise 
reduction 
3500 Dual Trace Oscilloscope s.erlasinw." 

'ffff 9*:k 
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p 
$49 995 includes high 

quality probes 

ALL OSCILLOSCOPES INCLUDE 2 PROBES 

15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE 
Ideal for field /bench applications, this 
scope can display up to 15 MHz signals. 

. t Internal battery pack allows up to 2 
hours operation of a single charge. 
Features include built -in battery 
charger 5X horizontal magnification ,r high brightness CRT front panel 
trace rotator internal rechargeable 
battery pack 

+ 2500 Portable Oscilloscope 

44 995 :;=s,,,20= 

MINI KITS -EASY TO ASSEMBLE, FUN TO USE 
BEGINNERS & PROS WILL HAVE A GREAT 

TIME WITH THESE KITS 

FM 
MINI 
MIKE 

A super high performance FM wire- 
less mike Mit' Transmits a statue 
signal up to 300 yards with eciet 
tional audio quality by means of it 

built in electret mike Kit incluil. 
case, mike, on -off switch. ante..:, 
battery and super instructions T 

is the finest unit available 
FM -3 Kit Sig 95 
FM -T Wait and Tested 1995 

Color Organ 
See music come 
allvei 3 different 
lights flicker with 
music. One light Led Slinky Kit 
each for, high. A great attention get- 
mid-range and let which alternately 
lows. Each indi- flashes 2iumbo LEDs 

vidually adjust- Use for name badges. 
buttons. warning able and drives u p panel lights. anything' 

to 300 W runs on Runs on 3 to 15 volts 
110VAC. Complete kit. BL -1 

Complete kit, 52.95 

ML -1 
$8.95 

Super Sleuth 
A super sen nive ampli- 
fier which w II pick up a 
pin drop at 15 !eel, Great 
for monito ing babys 
room or as general pur- 
pose amplifier Full 2W 
rms output. uns on6lo 
15 volts. uses 8.45 ohm 
speaker 
Complete kit. BN -9 

$5.95 

CPO-1 
Runs on 3 -t Vdc 1 wall out 1 KHZ good for CPO 
Alarm, Audio Oscillator Complete kit $2.95 

MINI -100 FREQUENCY COUNTER 
Features an] capabilita5 ut taunters cuslulg twice as much 
compact high sensitivity low current drain very accurate 
leading zero blanking Held or shop use 1 MHz to 500 MHz 
range diode protected 7 digit display 

$9995 
AND AC ADAPTER INCLUDED 

CT -70 7 DIGIT 525 MHz 
COUNTER 
Lab quality M a breakthrough price Features 
3 her' uency angel each with pre amp dual 
selectable gale times gale activity indicator 
50mV @ 150 MHz typical sensitivity wide Ire - g, y iaege 1 ppm accuracy 

$ 1 1 995 wired includes 
AC adapter 

, l PC kit $99.95 
1P -4 nicad pack . 8.95 

CT -50 8 DIGIT 600 MHz 
COUNTER 

$16995 wired 
i r 50 kit $139.95 
11A receiver adapter oil. 14.98 

CT -90 9 DIGIT 600 MHz 
COUNTER 
The most versatile for less than $300 Features 3 
selectable gate times 9 digits gate indicator 

display hold 25mV @ 150 MHz typical sen- 
stiivlly 10 MHz timebase for WWV calibration 

t ppm accuracy 

$ 1 4 995 wired Includes 
AC adapter 

CT -90 kit 5129.95 
OV -1 0 t PPM oven omebase ....59.95 
BP -4 nicad pack 8.95 

CT -125 9 DIGIT 1.2 GHz 
COUNTER 
$ 1 6 995 wired includes 

AC adapter 

BP 4 rn.vl 18.95 

FM Wireless Mike Kit 
Tansmns up lo 300' to 
any FM broadcast ra- 
dio, uses any type of 
mike Runs on 3 to 9V Type 
has added sensitive mike (amain; 
stage 
FM -1 Kit $3.95 FM -2 Kit 54.95 

Whisper Light Kit 
An interesting kit. mall mike 
picks up sounds and converts 
them to light The louder the 
sound. the brighter the light 
includes mike. controls up to 
300 W runs on 110 VAC 

Complete kit, WL -1 
$9.95 

Tone Decoder 
.A complete tone deco - 

der on a single PC 
board Features 400- 
5000 Hz adjustable 
range via 20 turn pot. voltage regu- 
lation. 567 IC Useful for touch - 
lone burst detection. FSK. etc 
Can also be used as a stable tone 
encoder Runs on 5 to 12 volts 
Complete kit. TD -1 55.95 

Universal Timer Ell 
Provides the basic parts and PC 
board required tu provide a source 
of precision liming and pulse 
generation Uses 555 timer IC and 
includes a range of parts for most 
liming needs 
UT -5 Kit $5.95 

Mad Blaster Kit 

Produces LOUD ear snattermg and 
attention getting siren like sound 
Can supply up to 15 watts of 
obnoxiousaudio Runs on6-15VDC 

MR -1 Kit $4.95 

SWIM Kit 
Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output. runs 
on 3.15 volts. uses 3 -45 ohm 
speaker 
Complete kit. SM -3 12.95 

sow Moir lase 
Runs on S IS VDC tow current ITSmai i 

cu cy re-r Kit 15.60 In I O., Sees 

30 Watt 2 mtr PWR AMP 
Simple Class C power amp lea lures 8 times power gain 1 W 
in for 8 out. 2 W in for t5 out. 4 W in for 30 out Max output 
of 35 W. incredible value. complete w Ih all parts. less case 
and T -R relay 
PA-1.30 W pwr amp kit $2295 
TR -1 RF sensed T -R relay kit 695 

Power Supply Kit 
Complete Triple regulated power 
supp y provides variable 6 to 18 volts 
al 200 ma and 5 at 1 Amp Excellent 
load regulation. good filtering and 
5mal size Less transformers. 
requires 6 3V la 1 A and 

s 9S Complete kit. PS -3LT 

DM -700 DIGITAL MULTIMETER 
Piolessional quakily at a hobbyist price Fea- 
tures induce 26 different ranges and 5 func- 
tions 3'. digit, inch LED display auto - 

ti. decimal placement automatic polarity $11995 wired Includes 
AC adaptor 

DM -700 kit $99.95 
MP-1 probe set 

- 
4.95 

F'S -2 AUDIO MULTIPLIER 
tt audio 

,uy great l PL lone measurements 
nul pies by 10 ci- 100 0 01 Hz resolution 8 
.5uilnin signal preamp /conditioner $4995 wired 

pR r kit 

i 
wink 011111 

PR -2 COUNTER PREAMP 
The PR 21s ideal for measuring weak signals 
from 10 to 1.000 MHz flat 25 db gain BNC 
convectors great for shilling RF ideal 

Ce'ver'TV prea mp 4495 wired Includes 
AC adapter 

PR -i ki $3495 

PS-10B 1.5 6Hz PRESCALER 
Extends the range of your present Lr,,iaer to 
1 50Hz 2 stage preamp divide by 1000 cir- 
curvy super sensitive (50 mV typical) BNC 
connectors 1 GHz in. 1 MHz out drives any 
counter 

PS 10 -B Prescaler 
$39.95 cored ionorw. Ac AIWA, 

$7995 

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 

VISA 

PHONE ORDERS CALL 

716- 586 -3950 
TELEX 466735 RAMSEY CI 

TERMS salislachon quarsnleed examine for 10 days if not pleased return in 
original form for refund add 6 °° for shipping and Insurance to a maximum of 

SIO 00 overseas add 15 ", for surface mail COO add S2 50 [COO in USA only) 
orders under S15 00 add Si 50 NY residents add 7 sales lax 90 day parts 

warranty on all kits I year parts 8 labor warranty on all wl red units 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 
Penfield. N.Y. 14626 
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The First Full- Featured 
System Designed for Easy 

Do-It- Yourself Installation 

9452') 

Radio Shack's new Home Satellite TV 
System brings you the winning combination 
of first -class performance, easy set -up, and 
a brand name you can trùst. The 81/2-ft., 
horizon -to-horizon dish has a rotatable hub. 
You can assemble it from the ground with 
ordinary hand tools. The heavy -duty mast 
has a built -in bubble level for precise posi- 
tioning. And the LNB is truly state-of- the -art, 
rated 80° for visibly clearer pictures. 

For total remote -control convenience, the 
Realistic® receiver is preprogrammed with 
the correct audio, stereo mode and polarity 
on existing as well as future satellites. After 
easy initial programming, you simply select 
a channel and the system positions the dish 
automatically and locks -in the electronics for 
best reception. The receiver has outputs for 
standard TV sets and monitors, stereo audio 
amplifier and descrambler. 

With illustrated instructions and video 
cassette installation guide, this complete 
block down conversion system is only 
$1995. Or as low as $92 per month with 
Radio Shack/CitiLine credit. Selected com- 
ponents are also offered for upgrading exist- 
ing systems. Visit Radio Shack today. 

ftadie Ihaek 
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A DIVISION OF TANDY CORPORATION 
CIRCLE NO. SR ON FREE INFORMATION 

. . Price applies at participating Rio Shack stores and dealers. Citiline is ¿n open -ended credit plan trom Citibank. Actual payment may vary depending on balance. 


