
Popular Electronics 
EXPERIMENTS IN 
ELECTRO- 
PHOTOGRAPHY 
Explore the world 
of Kirlian photo- 
graphy, Lichtenber 
figures, and more 

MODEL TRAIN 
AND SLOT -CA 
CONTROLLER 
Build a controller that 
outperforms more -expensive 
commercial units. 

RECEIVER CIRCUITS 
YOU CAN BUILD 
Cook up a radio that meets 
your needs with these 
useful circuits 

BUILD A 
MOBILE CHARGER 
Recharge your camcorder 
batteries while you zip 
from place to place 

STEPPER MOTORS 
Learn about these useful 
devices and how they work 
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A VISION SYSTEM FOR 
ROBOTIC TOYS 
Give your robotic creations 
the gift of sight 
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OLD -TIME CIRCUITS 
Yesterday's radio circuits 

can teach you about 
today's electronics 
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PANASONIC' SU SERIES 
Miniature Aluminum Electrolytic Capacitors 
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PANASONIC' SU SERIES DISC CAPACITORS 
Miniatura Aluminum Electrolytic Capacitor. 
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79 
79 

P4435 
04436 

4700 50 
6800 50 

86 
94 

4700 100 
5800 1. 100 

71 
74431 
P39 

10000 50 
5000 50 

7111 
1.01 

Pá300 
74303 

Olaf 25 
022..I 25 

56 
64 

74439 
P4440 

22000 50 
33000 50 

109 
1 73 74310 n3.3 ..115 M 04441 41000 50 1 13 

NPO NPO NPO NPO NPO NPO POPO 0470 

OM 
ááI11 500 68 P44. 56 500 7.13 

2 
4403 

15 501 
18 500 

19 

79 
4410 

P4451 
68 500 
81 5130 

1.28 

4404 
4405 

22 5011 

21 501 
79 

79 
04411 
04413 

. 500 
120 500 

1.91 

.91 
191 O. 

4401 
33 
39 500 

98 
98 

I 

74414 
04415 

150 500 
I80 500 2 ó0 

4409 . 5 I 13 04456 220 500 2.70 

TANTALUM CAPACITORS 

Pan 
No. 

Cep./ Volt 
I..FI/DC 

Price 
I 

7045 2125 
3 25 

34 
1 

77011 
72012 

4 / 6 

6 

3 31 2047 
2048 

3 25 
e 6 25 

54 
55 

72013 
P2014 

10 e 
/ 

3 42 2049 
050 

10 25 
55 25 

1 36 
I 1 

P2015 
82016 
02017 

22 6 
33 6 
47 6 

l 60 
3 /2 

3 85 

2051 

2053 
2.2 

12 25 
33 25 
01 35 

1 88 
2;96 

17 
02018 
77059 

619 6 
100 6 

3 1 18 
3 182 

754 
2055 

0 15 35 
0 22 35 

'2 
27 

72020 
82534 

150 
220 

3 3 60 
3 785 

2056 
2057 

0 33 35 
0 41 35 

22 
22 

72095 
P2022 

330 
2 2 

3 11 65 
0 28 

2058 
2059 

068 35 
I 0 35 

'8 
31 

P2073 
P2024 

3 5 
4 7 10 

0 31 

l0 
2060 
2001 

1535 
1 1 35 

4 
42 

82125 
82026 

10 2 
50 

2062 
2063 3 

3 35 
/ 35 

5. 

65 
P21177 15 Ì 60 

72 
2064 
2065 

6U35 

35 
90 

I 19 
021029 
P2030 

33 I 

47 1 

85 
8 

2066 15 
007 

35 
35 

1 813 

® 
P2031 
P2032 

08 1 

100 0 

82 
3 60 

ro 
100 

068 35 
27 35 

43 
2 96 

02083 
P2084 

150 10 
220 10 

6 98 
9 63 

107 
283 

33 35 
47 35 

4 46 
13 36 

P2033 
P2034 

1 5 16 
2 7 16 

23 
31 

2067 
2069 Ú 5 50 

50 
377 0 

02035 
72036 

3 3 /6 
4 7 16 

33 
02070 

2069 0 22 50 
0 33 50 

30 
30 

P2037 
P2038 

6 8 16 
10 1 

50 
60 

071 
072 

047 50 
0 68 50 

34 

02039 
72040 

15 1 

27 1 

2073 
2074 

I 0 50 
5 50 

50 
8s 

P2041 
72002 
01043 

31 
1 33 

68 I 

118 
1 82 

3 6 
7175 
720176 3350 

50 
540 
1 Be 

02086 

0 
2036 

150 16 I. 16 
9 0 
6 98 

078 5 9 50 10. 390 
5.00 

20M 15 25 31 093 15 50 Baï 
PANASONIC' V SERIES 

Stacked Retell0ad Fxm Capacitors 

Pan 
No. 

74513 
Pá514 
P4515 
P4556 
74517 
74518 
74519 
P4520 
P4521 
04522 
P4523 
P4524 
74525 

74526 
74527 
74528 
04529 
74530 
P4531 
04532 
04533 
04 234 

Cayy. /Volt. Pr10 
I.FI /VAC 

1101 50 23 
01/12 50 1 26 
0 015 511 1 29 
0 018 50 32 
0 022 50 135 
0 02] 50 
0 033 50 I 

47 
0 039 50 44 
0 047 50 
0 055 50 1 

653 

1 
68 50 1 

0 082 51 3 
0 1 50 1 69 

0 12 50 1 

5 50 95 
0 18 51 01 
0 22 50 1 10 
0 27 50 2 49 

79 0 33 50 
0 39 50 

2 
0 3 1 

15 0 47 50 
0 56 50 

3 

4 m 

74535 
04536 
P4537 
04713 
P4714 
04715 
P4716 
P471] 
P4118 

04119 
04720 
P4521 
124722 
P4723 
P4725 

4725 
P4726 
P4727 
P4728 
04729 
747313 
04731 
P4]ll 
84733 

0 68 50 
082 50 

1 0 50 
001 100 

0 012 100 
0015 100 
00081. 
0 027 100 
0 02 100 
0 033 100 
0 039 100 

0 047 100 
0 056 100 
0 
0f162 . 

0 r i. 
0 12 00 
0 05 100 
0 IB 100 
0 12 100 
0 2 100 
0 33 100 

4 83 
5 74 

6 62 
181 
5 39 
181 
181 
185 
199 
1 93 
1 96 
11U 
2 10 
225 
2 75 
2 30 
2 57 
2 65 
. 75 
2 94 
331 
3 61 

PANASONIC' B SERIES 
Polyaster Capacitor. 

Pen 
Na. 
P4551 

04553 
4553 

0055¶ 
e4555 

C. ./VOI =. Price 
17'1 /VAC 10 

.I 50 105 
0012 50 1 05 

M 15 
. 1 05 

I ) 8 511 1 

I 50 i 5 .172 

045. 
Pa5556 
04558 
P4559 
P4561 
04561 

0027 50 
0033 50 
0039 50 
047 50 

0056 50 
01268 !0 

QUARTZ CRYSTALS 
Freo 
MHz Part No. 

ñ6 

Case 
HC 3 

HC 3 

HC 33 
HC 18 

100 
. 

4,000 
76001 
5068 

HC 33 3 

5C 18 324 
31 50 
21. 

576 
3576 

5047 
0069 HC 8 3 06 5 

'.1110 
qU 

X070 
X0413 

HC18 342 
HC 33 3 /8 

2850 
31 50 

7768 
'.19545 

KOS, HC 18 5 3 
HC 33 1 b 

14 

13 
"'!9545 
"Aú4 

0049 
X011 

HC 18 1 62 
HC 18 I 62 

13 50 
13 50 /0 

e0 
X012 OC 6 U 2. 

C 18 62 
1100 

'410 
5/K16 

u /1 HC 18 62 
13 50 
ll . 

194304 
31520 

X007 
10511 

HC 18 
HC IB 

62 
62 

1350 
13 50 

_X0 
' 

'850 

X 151 
s0 3 

HC 18 
HC I8 

62 
62 

'350 
135 11 

Pod 
10 

X073 
5026 

HC 18 
HC 98 

62 

62 
13 50 
1350 

1118 
5054 
5014 

HC 08 
H0 18 

62 
62 

13 511 
13 50 

Y1. 
X056 
X075 

HC 18 

110 18 
62 
62 

13 50 
8 50 

'5X0 
81591 

0051 
5078 

HC 18 
HC 58 

62 
97 

13 50 
,650 

811 
X058 
5059 

HC 18 
140 18 

62 
6. 

. 

066 1 

HC 18 
HC 18 

3 

184 
000 
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i . .. -==/ Editorial 

EXPERIMENTER'S DELIGHT 
We at Popular Electronics try to make each and every issue 
something special for all of our readers, and this one is no 
different. However, those whose first love is experimenting will 
be especially delighted by this month's offerings. 

"Experiments in Electrophotography" deals with the 
fascinating and beautiful world of high -voltage photography. In 
this article you will learn about the true nature of Kirlian 
photographs and Lichtenberg figures, and about experiments 
you can perform with just a minimum of inexpensive gear. 

The modern age of electronics experimenting really began 
with the radio pioneers in the early part of this century. Their 
efforts launched our electronics hobby, and today's electronics 
industry. Even now, many an electronics hobbyist's first love is 
radio and RF experiments. If you're one of these people, you'll 
want to read "Receiver Circuits You Can Build." This article 
introduces you to basic radio circuitry, and shows you how to 
design receivers for your particular area of interest -from VLF 
(very low frequency) to the shortwave bands. 

One of the hot areas of the 1990's is robotics. If you are 
becoming involved in this field, there are two articles of 
particular interest in this issue. `A Vision System for Robot 
Toys" describes an easy -to -build way to give your robotic 
creations the gift of sight, and it can be easily adapted for 
other applications. In An Introduction to Stepper Motors" we 
show you how those motors work, and how they can be used 
in robots or elsewhere. 

And, as always there is Circuit Circus, Think Tank, and a 
potpourri of other stories and features to help you expand your 
horizons. It's a true experimenter's delight; read it and enjoy! 

Carl Laron 
Managing Editor 
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BP195-INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, or others 
who want to know more before they buy. 8 x 10 in. 

BP190- ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. Includes a 

passive infra -red detector, a fiber -optic loop alarm, computer -based alarms and an 
unusual form of ultrasonic intruder detector. 

rl BP235 -POWER SELECTOR GUIDE $10.00. Complete guide to semiconduc- 
tor power devices. Mom than 1000 power handling devices are included. They are 
tabulated in alpha- numeric sequency, by technical specs. Includes power diodes, 
Thyristors, Triacs, Power Transistors and FET's. 

I.1 BP234- TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 
8P235. Book covers more than 1400 JEDEC, JIS, and brand -specific devices. Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high -voltage devices, high -current devices, high power devices. 

BP99- MINI-MATRIX BOARD PROJECTS 15.50. Here are 20 useful circuits 
that can be built on a mini -matrix board that is just 24 holes by ten copper -foil strips. 

BP82- ELECTRONIC PROJECTS USING SOLAR CELLS $5.50. Circuits with 
applications around the home that are powered by the energy of the sun. Everything 
from radio receivers, to a bicycle speedometer, to timers, audio projects and more. 

BP117- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book 1 $5.75. 
Oscillators, Timers, Noise Generators, Rectifiers. Comparators, Triggers and more 

BP184 -INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 

great new breed of microprocessor. Programming in assembly language increases 
the running speed of your programs. Here's what you need to know. 

BP179- ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
ROBOTS ..... $7.50. Data and circuits for intericing the computer to the robot's 

motors and sensors. 

BP126 -BASIC & PASCAL IN PARALLEL 14.95. Takes these two program- 
ming languages and develops programs in both languages simultaneously. 

[ l BP198 -AN INTRODUCTION TO ANTENNA THEORY...$6.95 
Basic concepts relevant to receiving and transmitting antennas 

BP248 -TEST EQUIPMENT CONSTRUCTION $5.95. Ten different instru- 
ments including an audio generator, transistor :ester, capacitance meter, AF fre- 
quency rater, CMOS probe and more. 

BPt70- INTRODUCTION TO COMPUTER PERIPHERALS $5.95. Shows how 
to use a variety of co computer add -ons in as non -technical a way as possible. 

BP239-GETTING THE MOST FROM YOUR MULTIMETER $5.95. Use your 
multimeter for components and circuit testing in ways that you probably never 
thought possible. 

BP169 -HOW TO GET YOUR COMPUTER PROGRAMS RUNNING $5.95. 
Shows how to identify error in program and what to do about them. 

BP194- MODERN OPTO DEVICE PROJECTS $6.25. Crammed with great 
projects for the experimenter. Includes sections on Fiber optics, passive Infra -Red 
detectors, plus an assortment of miscellaneous projects.. 

BP180- ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
MODEL RAILROADS S7.50.It's easy to interface home computers to model 
railroad control. The main problem is in interfacing the computer to the system. 

BP110 -HOW TO GET YOUR ELECTRONIC PROJECTS WORKING $5.75. 
How to find and solve the common problems that can occur when building projects. 

ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240, Massapequa Park, NY 11762 -0240 

Name 

Address 

City State Zip 

P-390 

crevr.. « the 

Carr. w 
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BP239- GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 
basics of analog and digital meters. Methods of component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

BP97 -IC PROJECTS FOR BEGINNERS $5.50. Power supplies, radio and 
audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 

you can build these devices. 

BP37 -50 PROJECTS USING RELAYS, SCR'S & TRIACS $5.00. Build pri- 
ority indicators, light modulators, warning devices, light dimmers and more 

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 

circuits of the era including regenerative, neutrodyne, reflex & more. 

BP42- SIMPLE LED CIRCUITS $5.50. A large selection of simple applications 
for this simple electronic component. 

BP127 -HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader 
to put projects together from standard circuit blocks with a minimum of trial and 

error. 

BP122 -AUDIO AMPLIFIER CONSTRUCTION $5.75. Construction details for 

preamps and power amplifiers up through a 100 -watt DC- coupled FED amplifier. 

rl BP92- CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 
about building crystal radio receivers. 

rl BP45- PROJECTS IN OPTOELECTRONICS..... $5.50. Includes infra -red detec- 
tors, transmitters. modulated light transmission and photographic applications. 

BP185- ELECTRONIC SYNTHESIZER CONSTRUCTION $5.95. Use this 
book to learn how to build a reasonably low cost, yet worthwhile monophonic 
synthesizer and learn a lot about electronic music synthesis in the process. 

E BP49- POPULAR ELECTRONIC PROJECTS.... $5.95. Radio, audio, household 
and test equipment projects are all included. 

PCP104- ELECTRONICS BUILD AND LEARN $9.95; starts off with 
construction details of a circuit demonstrator and shows a variety of circuits for 
experimenters. 

BP56- ELECTRONIC SECURITY DEVICES $5.50. Includes both simple and 
more sophisticated burglar alarm circuits using light, infra -red, and ultrasonics. 

BP59- SECOND BOOK OF CMOS IC PROJECTS $5.50. More circuits show- 
ing CMOS applications. Most are of a fairly simple design. 

BP72 -A MICROPROCESSOR PRIMER $5.00. We start by designing a small 
computer and show how we can overcome its shortcomings. 

8P74- ELECTRONIC MUSIC PROJECTS $5.95. Provides the experimenter 
with a variety of practical circuits including a Fuzz Box, Sustain Unit, Reverberation 
Unit, Tremolo Generator and more. 

BP91 -AN INTRODUCTION TO RADIO DXING $5.50 -How you can tune in on 
those amateur and commercial broadcasts from around the world in the comfort of 
your home. 

BP94- ELECTRONIC PROJECTS FOR CARS AND BOATS $5.50. Fifteen 
simple projects that you can use with your car or boat. All are designed to operate 
from 12 -volt DC supplies. 
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Letters 

A READER RESPONDS 

Your request for letters (Editorial, Popular 
Electronics, October 1989) came at a good 
time for me. That particular issue contained 
a veritable feast of articles germane to my 
hobby interests -vintage and modern radio 
in all its aspects. 

Items that I've earmarked for further refer- 
ence include "Tapped -Coil Crystal Radio" (I've 
ordered the kit), "High- Performance Short- 
wave Converter" (I ordered that kit, too), "A 
New Age For Radio," "Electronic Quackery," 
and the random -wire antenna tuner from "An- 
tenna Measurements for Hams and SWL's." 
Of course, I always get something out of Think 
Tank and Ham Radio. I've also been looking 
over "The Digital Electronics Course," al- 
though I would find one on analog electron- 
ics more interesting and useful. 

I'm sure that the computer hackers 
wouldn't agree, but I found the October issue 
.nicely "balanced" for a magazine that calls 
itself Popular Electronics. I'd welcome more 
issues like that one. 

J.H. 
McLean, VA 

CIRCUIT SEARCH 

I enjoy the new Popular Electronics maga- 
zine very much, but I would like to see more 
RF projects. As a 62- year -old "kid" I enjoy 
building many of the projects offered, but my 
passion is receivers, especially regenerative 
receivers. Over the years I have built dozens 
of them, covering many of the frequency 
bands. 

Thanks again for a great magazine, and 
don't go computer on us! 

W.S. 

Columbus, MS 

We aim to please! Check out "Receiver Cir- 
cuits You Can Build" in this issue for a pot- 
pourri of useful and practical receiver cir- 
cuits. And we have many more RF articles 
scheduled for the coming months.- Editor 

TWR SHORTWAVE AWARD 

Many thanks for your November 1989 "DX 
Listening" column, featuring Trans World 
Radio and the Confirmed All TWR Shortwave 
Transmitters Sites Award. I first heard about 
it from the TWR Sri Lanka Frequency De- 

partment. (It seems that Popular Electron- 
ics reaches Sri Lanka before it gets to the 
Netherlands Antilles!) 

TWR Sri Lanka wanted to point out that 
the SLBC owns the "TWR medium -wave trans- 
mitter" there. As in some countries, a "for- 
eign" organization or group cannot own a 
transmitter. TWR purchased and installed the 
equipment and as air time was used it has 
become the property of SLBC (amortization). 

The TWR Sri Lanka Shortwave license is 
still under renegotiation and, until an agree- 
ment is reached, TWR is not on shortwave 
from Sri Lanka. In the meantime, the Con- 
firmed All TWR Shortwave Transmitter Sites 
Award is still available. If a listener has the 
present four TWR confirmed, the certificate 
will be awarded. If the listener should have 
all five, it will be awarded for all five. (On a 
certificate for the four, Sri Lanka will be 
struck out.) 

If a listener has confirmations of Voice of 
Tangier (forerunner of TWR), or any Long 
Wave (Monte Carlo) or Medium Wave, these 
will also be indicated on the certificate. 

Total languages broadcast over all the corn - 
bined TWR stations is over eighty! 

In paragraph four of "DX Listening" there 
was a typo that changed 11815 to 1.815. 
Sharp readers will have questioned that and 
caught the correct frequency later -on page 
95, in the paragraph that began "TWR Bon- 
aire. This outlet is ..." Unfortunately, that par- 
agraph also has typos; it gave a time of 0115 
instead of 1055. It used to start at 1115 UTC. 

TWR- Bonaire will confirm reception reports 
for a period of a minimum of 15 minutes. 
Outline something of what was heard. Do 
NOT send a transcript. We don't have time 
to read transcripts! On the other hand, "Eng- 
lish- religious talk" or program title is inade- 
quate! Indicate something of the subject mat- 
ter, the theme of the program. We do not 
confirm tape recordings. 

Other TWR stations such as KTWR 
(Guam) may require a longer reporting time. 
Guam requires 30 minutes. 

Chuck Roswell 
Trans World Radio 

Bonaire, Neth. Antilles 

SCA DECODING 

I am interested in learning about Subsidiary 
Communications Authorization (SCA) decod- 
ing. A few people I've spoken to said that 
you have published information on that sub- 
ject in Popular Electronics. How could I go 
about obtaining the issues that cover SCA 
decoding? 

J.P.C. Ill 
Manchester, CT 

See "Subcarrier Adapters for FM Tuners" in 
the January, 1989 issue of Popular Elec- 
tronics. You can get a copy from your local 
library, or it can be ordered from our Reprint 
Bookstore; see the order blank elsewhere in 
this issue -Editor 

YOUNG ANTIQUE -RADIO FAN 

I just turned 12 in November, and I bet I'm 
the youngest reader of Marc Ellis' "Antique 
Radio" column. About a year ago, around 
the time I first saw the column, my grand- 
mother gave me a Silvertone model 1915 
console receiver. I took the chassis out of 
the case and immediately began my first res- 
toration. I knew very little about electronics 
then, but I decided to give the set a good 
cleaning before I did anything else. I used a 
rag and a mild solvent to clean off a 50 -year 
accumulation of dust and grime. In an hour's 
time everything looked different -the chas- 
sis was clean and the tubes were shiny. 
knew I was getting somewhere. I called a 
friend of mine who fixes radios as a second 
job. He came over with his tools and we dis- 
mantled the set even further. He told me that 
the power transformer was faulty and the 
filter capacitors were bad. After a short sol- 
dering lesson, he let me install the new parts. 
He came over the next day with a few gifts - 
nine tubes and a book, "How to Fix Old -Time 
Radios." 

Since then I've done two full restorations: 
an Emerson model 503 and an RCA model 
96T. I'm now beginning a third. The "Antique 
Radio" column has been very helpful, and I 

enjoy reading it. 

J.S. 
Yakima, WA 

HAVES & NEEDS 

I am seeking information on an old RCA radio, 
a Radiola Super- Heterodyne model AR -812, 
No. 388943. Could anyone advise where I 

might get a wiring schematic, a photograph, 
etc.? Any information would be greatly 
appreciated. 

Frank Elliot 
3900 Sourdough Road 

Bozeman, MT 59715 

Can someone come up with circuitry and 
specs for the defunct Tobe Deuchmann Corp. 
LCR wide -range, precision bridge, type I -B? 
Also, while I could live with a vacuum tube or 
two in this instrument, can someone suggest 
an equivalent in solid state? 

Nils Lysell 
30 Brent Street 

Dorchester, MA 02124 

I have a radio receiver that I don't have much 
background on. It's a Marconi CSR -5, type 
110 -930, 79 to 518 KC's, 1.5 to 30 MC's, 
with six bands. I think it was built in 1927, 
and it takes 11 tubes and can use 2 crystals. 
If anyone can provide any history on the set - 
or any information at all -I would like to hear 
from them. Thanks for your time. 

Paul O'Toole 
222 Rose Hill St., Suite 3 

Nanaimo, BC 
Canada, V9S 5G8 
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To obwin additional information on the books 

and publications covered ill ibis section from 

ail-publisher. please circle the item..% code nw_ 
ber on the Free Information Card 

It features 
pies, and 
the material, 
through 
tion. 

The tutorials 
elude version 
tion on 
ment, disk 
ers, and 
ters- covering 
tomizing 
the additional 
Memory 
eluded. 
bon presents 

easy tutorials, hands -on 
a step -by -step presentation 

and covers the basics right 

advanced programming informa- 

have been revised 
4, and contain new informa- 

batch files, memory, file manage- 

structure, installable device 
more. Three completely new 

the DOSSHELL utility, 

an MS-DOS system, and 
RAM with the new Expanded 

Specification -have also been 
A comprehensive reference 

descriptions of each command 

exam- 
of 
up 

to in- 

driv- 
chap 
cus- 

using 

¡n- 

sec- 

in alphabetical order, including syntax and 

examples. A section on the SELECT utility 

guides the reader through MS -DOS instal - 

lation on a hard -disk drive. Tables of MS- 

DOS interrupts and functions are provided, 

including a "jump table" that helps the 

reader quickly locate the command, proce- 

dure, or topic needed. 

The Waite Group's MS -DOS Bible: Third 

Edition is available for $24.95 from How- 

and W Sams & Company, 4300 West 62nd ard 
St., Indianapolis, IN 46268; Tel. 800-428 - 

SAMS. 

CIRCLE 95 ON FREE INFORMATION CARD 

SAFETY GUIDES 

from the Electronic Industries Association/ 

Consumer Electronics Group 

A trio of brochures from the EIA/CEG- 
Video Products Safety, Television Safety, 

and Audio Products Safety -are provided 
as a public service to consumers. Each 

guide contains a mixture of common - 
sense advice and practical information in- 

tendea to keep consumer -electronic prod - 

ucts functioning properly and safely. They 

each include information on the proper in- 

THE WAITE GROUP'S 

MS -DOS BIBLE: Third Edition 

By Steven Simrin 

With MS -DOS becoming increasingly pop - 

ular -it's now running on more than 20- 

million computer systems -each edition of 

The MS -DOS Bible has been a big seller. 

The third edition has been completely up- 

dated for the new MS -DOS version 4, but 

follows the same style of its predecessors. 
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Of) PIONEER 

3 -WAY 100W CROSSOVER 

12 dB /octave rolloff. 
800Hz, 5000Hz 
crossover points. 8 

ohm. 100 watts RMS. 

$12.50 
#260 -210 

$9.95 
(1 -9) (10 -up) 

SPEAKER CONTROL 
PANEL 
Panel with 50 watt L -pads 
for tweeter and midrange 
and built -in LED power 
meter. 5"x 2 1/2" 100 
watt version available 

$14.50 
#260 -235 (1 -5) 

$12.90 
(6 -up) 

WALNUT SPEAKER 
CABINET KIT 
Super quality, 
genuine walnut 
veneer cabinet. Bit 

includes: routed and 
mitred top, sides, 
and bottom in 
unfinished 3/4" 

walnut veneer. cut 
your own custom 
holes in the front 
and rear to match 
your drivers. IF x 

24" x 11 ". Volume: 
1.9 cubic feet. 

#260 -350 $22.50 $19.95 
(1 -3) (4 -up) 

12" SUB WOOFER 
Dual voice coil sub woofer. 
30 oz. magnet, 2" voice 
coils. 100 watts RMS, 14S 

watts max. fs = 25 Hz. 6 ohm 
(4 and 8 ohm compatible). 
SPL =89 dB 1W /1M. 
Response: 25-700 Hz. 

QTS = .31, VAS= 10.3 mi. ft.. 

Pioneer #A30GU30 -55D. 
Net weight: 6 lbs. 

$39.80 $3 8P 
#290 -145 

18" EMINENCE WOOFER 
MADE IN USA 

100 oz. magnet, 3" voice 
coil. 250 watts RMS, 350 

watts max. 8 ohm, 30 Hz 

resonant frequency. 22- 

2700 Hz response. 
Efficiency 95 dB 1W /1M. 
Paper cone, treated 
accordian surround. Net 
weight: 29 lbs. 

$98.90 $89.50 
#290-200 (1 -3) (4 -up) 

12" POLY WOOFER 
Super duty, 40 oz. magnet. 
100 watts RMS, 145 watts 
max. 4 and 8 ohm compat- 
ible (6 ohm). 2" voice coil. 
fs -25 Hz. QTS -.166, 
VAS= 10.8 cu ft. 

Response: 25 -1500 Hz. Net 
weight: 9 lbs. Pioneer 
#A30GU40 -51D 

#290 -125 $36.80 
(1 -3) 

$34.50 
(4 -up) 

PIONEER HORN 
TWEETER 
Mylar dome. 2.93 oz. 

barium ferrite magnet. 8 

ohm. Response: 1800- 
20000 Hz. 35W RMS, 
50W max. fs =2000 Hz, 

SPL = 106 dB. Pioneer 
#AHE60-51F 

#270 -050 $(S_ $5.90 (10-up) 

Ezpiéss 
340 E. First St, Dayton Ohio 45402 
Local: 1- 513 -222 -0173 
FAX: 513- 222 -4644 

15 day money back guarantee 'S15Á0 minimum orda We accept 

Mastercard, Visa Discover, and COD. orders 24 hour shipping 

'Shipping charge = UPS chart rate X$1.00 ($3.00 minimum charge) 
'Hours: 8:30 am- 6:00 pm EST, Monday - Friday Mail order 
customers, please call for shipping estimate on orders exceeding 
5 lbs. 

15" THRUSTER WOOFER 
Thruster by Eminence. 
Made in USA. Poly foam 
surround, 56 oz. magnet. 
2 -1/2 ", 2 layer voice coil. 
150 watts RMS, 210 watts 
max. 4 ohm. fs = 23.5 

Hz, QTS = .33, VAS= 17.9 

cu ft. SPL = 94.8 dB 1W/ 
1M. Net weight: 151óe. 

$43.50 
#290 -180 

TITANIUM COMPOSITE 
TWEETER 

Titanium is depoeitad on a polymer 
dome to combine de adventsges of 
bah had and edt dome 
ted,sdoeec 8 dun. Ferro fluid 
cooled voice coil. fs = 1200 Hz, 

SPL = 90 dB 1 W /IM. 60 watts RMS, 

70 watts max. 4" round Polydax 
part S DTW 100T125. 

$27.50 
#270-047 (1 -9) 

$24.80 
(10 -up) 

$39.80 
(1 -3) (4 -up) 

GRILL FRAME KIT 
With this kit you 
can make speaker 
grill frames up to 
30"x40". Bit 
includes 4 corner 
pieces, 2 "T" 

brackets, and 7 

frame bars. Grill 
mounting kit 
included. 

#260-333 
$850 
(1-9) (10-up) 

$7.80 

CIRCLE 7 ON FREE INFORMATION CARD 
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Electronics Library 

stallation and use of the equipment, and 
describe the warning symptoms that indi- 
cate when servicing is necessary. The audio 
and video guides also explain how to in- 
stall antennas effectively and carefully. Each 
brochure is fully illustrated. 

Video Products Safety, Audio Products 
Safety, and Television Safety are available 
by sending a stamped, self -addressed en- 
velope for each one requested to The Elec- 
tronic Industries Association /Consumer Elec- 
tronics Group, P.O. Box 19100, Washing- 
ton, DC 20036. 

CIRCLE 100 ON FREE INFORMATION CARD 

TOOLS & TEST EQUIPMENT 

from Contact East 

This supplement to Contact East's Gen- 
eral Catalog features a wide assortment of 
high -quality, brand -name products for as- 
sembling, testing, and repairing electronic 
equipment. Electronics students, hobbyists, 
and professionals will appreciate the broad 
selection of items it contains. Included in 

the full -color, 45 -page brochure are preci- 
sion hand tools, static -protection devices, 
analog /digital oscilloscopes, soldering sup- 
plies and stations, tool kits and cases, tele- 
/data- communications instruments, wires 
and cables, and electronic adhesives. New 
products include a 4 -in -1 multimeter, a dual - 
display 5 -digit DMM, and a portable field - 
service vacuum cleaner. Every item is de- 
scribed in detail with specifications, pho- 
tos, and prices. 

The Tools & Test Instruments Supple- 
ment is free upon request from Contact 
East, 335 Willow Street South, North An- 
dover, MA 01845; Tel. 508 -682 -2000. 

CIRCLE 102 ON FREE INFORMATION CARD 

THE C4 HANDBOOK: CAD, CAM, 
CAE, CIM 

edited by Carl Machover 

The decade since The CAD /CAM Hand- 
book was published has seen not only dras- 
tic increases in the versatility, productivity, 
and applications for Computer -Aided Design/ 
Manufacturing (CAD /CAM), but also the 
dawn of Computer -Aided Engineering 
(CAE) and Computer- Integrated Manufac- 
turing (CIM). Together, those four technol- 
ogies are now known as C4. Completely 
updating the original, this book is a collec- 
tion of articles written by experts in their 
respective fields. It provides a comprehen- 
sive overview of CAD /CAM, CAE, and CIM 
concepts, capabilities, and applications, as 
well as a look at what developments are 

'1f 

C4 HANDBOOK 
CAD CAM CAE CM 

Cal !Az} ermr 

likely to unfold in the 1990's. 
The book explains exactly what to ex- 

pect from the latest C4 technology, and 
how it is being used in industry. It provides 
complete descriptions of available tools - 
such as PC workstations, scanners, auto- 
mated data -capture systems, and solid mod - 
elers-as well as the specific roles played 
by those and other tools. Basic costs are 
discussed, to help readers determine the 
economic feasibility of a C4 system in their 
businesses. The book offers all the re- 
sources needed to make intelligent, in- 
formed choices and to implement a system 
quickly and smoothly. 

The C4 Handbook: CAD, CAM, CAE, 
CIM is available for $44.50 from TPR, Divi- 
sion of TAB Books Inc., Blue Ridge Sum- 
mit, PA 17294 -0850; Tel. 1- 800 -233 -1128 

CIRCLE 98 ON FREE INFORMATION CARD 

ACCESSORIES CATALOG 

from Carter -Craft 

Billed as the "One Source U.S.A. Consumer 
Electronics Accessories Company," Carter - 
Craft presents a wide array of audio, video, 
stereo, and computer accessories in their 
Accessories Catalog #AVC896. Each item 
is illustrated, and descriptions include ap- 
plications and packaging details. Catalog 
numbers are clearly defined for easy refer- 
ence, and "video tips," "tape tips," are also 
helpful. Other product categories include 
video /camcorder maintenance products; 
video amplifiers, cables, adapters, and 
switches; stereo headphones; TV anten- 
nas; microphones; and cleaning and main- 
tenance items for heads, tapes, cameras, 
and cassettes. 

Accessory Catalog #AVC896 is free upon 
request from Carter- Craft, Inc., 1926 Sev- 
enth Street, Rockford, IL 61125; Tel. 815- 
963 -1780. 

CIRCLE 101 ON FREE INFORMATION CARD 

MODERN TELEPHONY 

by M. Harb 

The telephone is one of the primary com- 
munications tools of our society, reliably 
providing basic as well as sophisticated com- 
munications options. This book offers a com- 
plete overview of telecommunications sig- 
nals and links in a clear format that lets 
readers grasp the fundamental concepts. 
It is aimed at students as well as telecom- 
munications professionals. 

The book explains the nature of sound, 
the origin of signals, and the electrical rep- 
resentation of speech. It discusses the in- 
vention and subsequent "fine- tuning" of the 
telephone, providing a look at early equip- 
ment and the dialing process. The basics 
of subscriber loops are explained. Practi- 
cal examples that illustrate the nature of 
transmission for both analog and digital sys- 
tems are included. Fiber optics and optical 
communications are covered, as well as 
cellular mobile communications. 

Each chapter ends with a summary and 
self -quiz questions. Appendices explain the 
Fourier series and the spectrum of the fre- 
quency- modulation signals. 

Modern Telephony is available in hard- 
cover for $29.80 from Prentice -Hall, Engle- 
wood Cliffs, NJ 07632. 

CIRCLE 99 ON FREE INFORMATION CARD 

1990 ARRL HANDBOOK 
FOR THE RADIO AMATEUR 

edited by Kirk Kleinschmidt, NTOZ 

If you're into amateur radio -and you don't 
already own one of the previous 66 edi- 
tions of this popular reference source - 
you'd be well advised to clear several inches 
of readily accessible shelf space for a copy 
of the 1990 edition. For decades The Amer- 
ican Radio Relay League's (ARRL) annual 
publication has been a primary reference 
source on the technical aspects of 
amateur radio and radio -communications 
technology for beginners and advanced hob- 
byists alike. Over the years it has evolved 
into a practical resource for engineers and 
radio technicians around the world, and a 
popular teaching tool at technical schools 
and universities. 

The handbook, which is revised annu- 
ally, has something for everyone in its more - 
than -1200 pages -basic electronics theory, 
practical circuits, and construction projects. 
A chapter devoted to component data in- 



eludes everything from transmitting -tube 
and transistor specifications to aluminum - 

tubing sizes. The chapter on space com- 

munications has been updated to include 

current information on OSCAR 13 and a 

new 4- element helical array for Mode L 

(1260 -1270 -MHz uplink). New information 

on Amplitude -Compandored Single Side - 

band (ACSSB) is included, as is the most 

up -to -date data on digital- and RF- commu- 

nications techniques. More than 2100 ta- 

bles, charts, and figures illustrate the text. 

The construction projects are geared to 

the abilities of the average amateur -radio 

operator. They include power supplies, meas- 

uring devices, QRP transmitters, VHF/ 

UHF preamps, a high -performance com- 

munications receiver, high -power HF and 

VHF amplifiers, a 1296 -MHz transverter, 

and a digital -audio memory keyer. Many 

new projects are featured in this edition, 

including three high -performance VHF/ 
UHF Yagi antennas. 

The 1990 ARRL Handbook is available 
in hardcover for $23.00, plus shipping and 
handling ($4.50 UPS) from The American 
Radio Relay League, 225 Main Street, New- 

ington, CT 06111. 

CIRCLE 103 ON FREE INFORMATION CARD 

1001 THINGS TO DO WITH 

YOUR IBM PS /2 

by Dave Prochnow and 

Mark R. Sawusch 

This book is written not only for IBM -PS /2 

owners, but also for those who are consid- 

ering the purchase of one, and even for 

those who are intrigued by the hardware 

but are unsure of its possible applications. 

One -thousand and one of those possible 
applications -some utilitarian, some enter- 

taining, some educational -are included in 

this book, along with full -fledged programs. 
Its pages are filled with ideas and informa- 

tion designed to stimulate the readers' cre- 

ativity, encouraging them to stretch the lim- 

its of their own problem -solving abilities and 

of their PS /2 systems. Some of the authors' 

ideas for using the PS /2 include home plan- 

CABLE -TV 

BONANZA! 
ITEM 

I 
UNIT 

10 OR 
MORE 

HAMLIN MCC 300036 CORDED REMOTE CONVERTER C {only, 2900 1800 

PANASONIC WIRELESS CONVERTER lour best buys 9800 7900 

STAR GATE 2000 
88 00 69 00 

' JERROLD 400 COMBO 169 00 }19 00 

JERROLD 400 HAND REMOTE CONTROL 2900 1800 

' JERROLD 450 COMBO 199 00 13900 

'JERROLD 450 HAND REMOTE CONTROL 2900 1800 

JERROLD SB- ADD -ON 9900 6300 

'JERROLD SB- ADD -ON WITH TRIMODE 10900 7500 

'M -35 B COMBO UNIT (Ch 3 output onlyi 9900 7000 

'M -35 B COMBO UNIT WITH VARISYNC 10900 7500 

' MINICODE IN -121 9900 6200 

' MINICODE IN -121 WITH VARISYNC 10900 6500 

' MINICODE VARISYNC WITH AUTO ON -OFF 145 00 105 00 

ECONOCODE Irnlnicocle suhshtulei 6900 4200 

ECONOCODE WITH VARISYNC 7900 4600 

'MLO- 1200 -3 ICh 3outpu1l 9900 6200 

'MLD- 1200 -2 1Ch 2 output 1 

9900 6200 

'ZENITH SSAVI CABLE READY 17500 12500 

INTERFERENCE FILTERS ICh 3 only, 2400 1400 

EAGLE PD -3 DESCRAMBLER ICh 30 llIoI o11Iy, 11900 6500 

'SCIENTIFIC ATLANTA ADD -ON REPLACEMENT DESCRAMBLER 11900 8500 

Quantity Item 
Output 

Channel 
Price 
Each 

TOTAL 
PRICE 

California Penal Code #593-0 forbids us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip Phone Number ( ) 

Cashier's Check Money Order COD Visa Mastercard 

Acct # Exp. Date 

Signature 

FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE - I, the undersigned. do hereby declare under penalty of perjury 

that all products purchased, now and in the future, will only be used on cabs TV systems with proper 

authorization from local officials or cable company officials in accordance with all applicable federal and 

state lawn. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CML 

PENALTIES FOR UNAUTHORIZED USE. 

Dated Signed 
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Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. # P -3 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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