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Cobra's new 29LTD...4th generation of 
the classic trucker's CB. 
Best reason in years to move up to state-of- 
the-art CB performance. 
Cobra's new 29LTD 40 -channel mobile CB 
follows the tradition of three generations of 
trucker -proven 29's. Punching through 
with all the advances in circuitry, features 
and design that made each of its prede- 
cessors the leading CB on the road. And 
shows you some new tricks of its own. 
Like instant channel 9. Overrides which- 
ever channel you're using and instantly 
selects emergency channel 9, 

at the flip of a switch. 
And when you send or re- óbra 

ceive, punching through loud and clear 
is what the 29LTD is all about. Thanks to 
features like DynaMike, RF Gain, SWR 
Bridge, Noise Blanking, ANL and 
Delta Tune. 
Even simple things have been improved. 
Our new LED channel display color is 
easier to see in daylight, reduces glare 
at night. 
It's also nice to know that Cobra's nation- 
wide network of Authorized Service Cen- 
ters can give you fast help, if it's needed. 

Your old CB had it? Move up to the 
new standard for the 80's... 

great-grandson of punch, the 
Cobra 29LTD. 

Punches through loud and clear. 
Cobra Communications Product Group 

DYNASCAN CORPORATION 
6460 W Cortland St., Chicago, IL 60635 

Write for free color brochure 
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Introducing 
the Sinclair ZX81 

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

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

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

A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the orginal Sinclair ZX80-the world's 
largest selling personal computer and 
the first for under $200. 

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

Just look at what you get: 
Continuous display, including moving 

graphics 
Multi -dimensional string and numerical 

arrays 
Plus shipping and handling. Price includes connectors 

for TV and cassette, AC adaptor, and FREE manual. 

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

Mathematical and scientific functions 
accurate to 8 decimal places 
IS Unique one -touch entry of key words 
like PRINT, RUN and LIST 

Automatic syntax error detection and 
easy editing 

Randomize function useful for both 
games and serious applications 

Built-in interface for ZX Printer 
1K of memory expandable to 16K 

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

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

ar 
soosA.4. 

If you already own a ZX80 
The 8K Extended BASIC 

chip used in the ZX81 is available 
as a plug-in replacement for your 

ZX80 for only $39.95, plus shipping 
and handling-complete with new key- 

board overlay and the ZX81 manual. 
So iri just a few minutes, with no 

special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Warranty and Service Program** 
The Sinclair ZX81 is covered by a 

10 -day money -back guarantee and a 
limited 90 -day warranty that includes free 
parts and labor through our national 
service -by -mail facilities. 
Does not apply to ZX81 kits. 

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

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



Introducing 
the ZX81 kit 

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

How to order 
Sinclair Research is the world's larg- 

est manufacturer of personal computers. 
The ZX81 represents the latest 

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

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

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

To order by mail, please use the 
oupon. And send your check or money 

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

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

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

,i4 

AD CODE 2EHI 
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PRICEt QTY. AMOUNT 

ZX81 $149.95 ` ZX81 Kit 99.95 

8K BASIC chip (for ZX80) 39.95 

16K Memory Module (for ZX81 or ZX80) 99.95 

1§k 
Shipping and Handling 4.95 $4.95 

To ship outside USA add $10.00 

TOTAL 

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

NAME 

ADDRESS 

CITY/STATE/ZIP 
t U.S. Dollars 



SIMPLE SIMON KITS 

11 
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VHF -UHF WIDEBANO 

ANTENNA AMPLIFIER 
MODEL ALL 

50 MHz - 900 MHz 

12 dB GAIN ± 0.5dB 

SIMPLE SIMON ELECTRONICS 
INTRODUCES 

A REVOLUTIONARY NEW ONE STAGE 

HYBRID IC BROADBAND AMPLIFIER 
This unit is not available anywhere else in the world. One uni 
serves many purposes and is available in Kit or Assembled 

form. Ideal for outdoor or ndoor use. Input-output impedance 

is 75 ohms. Amplifier includes separate co -as feed power 

supply. Easily assembled in 25 minutes. No coils. capacitors 

etc. to tune or adjust. 
ALL -1 Complete Kit plus Power Supply . $24.95 
ALL -1 Assembled / Tested plus Power Supply 534.95 

7 + 11 PARTS KITS 

MITSUMI 
VARACTOR 

UHF TUNER 
Model UES-A56F 

$34.95 
Freq. Range UHF470 - 889MHz 

Antenna Input 75 ohms 

Channels 14-83 Output Channel 3 

KIT PARI 
NO NO 

1 VTl-SW 
2 CB1-SW 

3 TP7-SW 

l //I 
DESCRIPTION PRICE 

Varactor UHF Tuner. Model UES-A56F $34.95 

Printed Circuit Board. Pre -Drilled 18.95 

P.C.B. Potentiometers, 1-20K, 1-1K, and 

5-10K ohms, 7 -peces .. 5.95 

4 FR35-SW Resistor Kit. '% Watt. 5% Carbon Film, 32 -pieces... 4.95 

5 PT1-SW Power Transformer, PRI-117VAC, SEC-24VAC, 

250ma 6.95 

6 PP2-SW Panel Mount Potentiometers and Knobs. 1-1KBT 

and 1 -SKAT w/Switch 5.95 

7 5314 -SW IC's 7-pcs. Diodes 4-pcs, Regulators 2-pcs 

Heat Sink 1 -piece 29.95 

8 CE9-SW Electrolytic Capacitor Kit, 9 -pieces 5.95 

9 CC33-SW Ceramic Disk Capacitor Kit, 50 W.V.. 33 -pieces 7.95 

10 CT -SW Varible Ceramic Tnmmer Capacitor Kit. 

5-65pfd, 6 -pieces.. 5.95 

11 L4 -SW Coil Kit, 18mhs 2 -pieces, 22µhs 1 -piece (prewound 

inductors) and 1 T37-12 Fernte Torroid 

Core with 3 f1. of #26 wire 5.00 

12 ICS -SW I C Sockets. Tin inlay, 8 -pin 5 -pieces 

and 14 -pin 2 -pieces 1.95 

13 SR -SW Speaker, 4s8" Oval and Prepunched 

Wood Enclosure . .. 14.95 

14 MISC-SW Misc Pans Kit Includes Hardware, (6/32, 8/32 

Nuts. b Bolts), Hookup Wire, Ant Terms. SPOT 

Ant Switch. Fuse. Fuseholder. etc 9.95 

When Ordering All Items. (1 thru 141, Total Price 139.95 

ANTENNAS 8 ACCESSORIES 

STVA-15TV Vagi Antenna 13 5 dB. 75 ohm Chan 42-54 59.95 

STVA-2-STV Vagi Antenna, 13 5 dB. 75 ohm. Chan 20-28 9.95 

CK-75 Coaxial 75 ohm Low Loss Ant Cable 

freikaP-$ .12 P/FT. 

F-59 Coastal Connectors ea S .39 

MT -1 Special UHF 75-300 OHM Matching 

Transformer ea S1.45 

ALL -1 Indoor Outdoor HYBRID IC Wideband VHF -UHF -FM 

75 OHM Antenna Amplifier Kit. $24.95 
Assembled $34.95 

Mari Order Only - Send Check or Money Order To 

- VISA rind M,,.srr'r,errt a, ,. eprabie - 
SIMPLE SIMON ELECTRONIC KITS 

Calif Orders 
3871 S. Valley View, Suite 12, Las Vegas, Nevada 89103 

Tel: (702) 322-5273 
All Other Orders. 

11850 S Hawthorne Blvd.. Hawthorne, Calif 90250 
Tel. (213) 675-3347 

Minimum Order 819 95 Add 10'e Shipping and H3n,1h,, 
For Orders over $4000. Add 59f, Catalog $1.00. 

All above prices subject to change. 

r 

POPULAR FAECTROMCs 5285 

EILECTRONIC 
EXPERIMENTERS 

UCGZ.1982 

THE COVER 

The Video Enhancer project 
featured on the cover is de- 

signed to allow you to make 
copies of programs on video- 

cassettes that are virtually in- 

distinguishable in quality from 
the original program. As a bo- 

nus, the project also includes a 

copy -guard stabilizer that per- 

mits TV receivers that lack ex- 

ternal horizontal hold controls 
to display steady pictures from 
copy -guarded videocassettes, 
without the usual rolling and/or 
tearing of the picture. For com- 
plete information on how to 

build this inexpensive project, 
refer to the construction article 
that begins on page 5. 

COVER PHOTO: Jay Brenner 

ALSO IN THIS EDITION: 

Stereo Parametric Equalizer 
Automatic Garage -Door Closer 
55 -Mph Speed -Limit Alarm 
Solid -State Humidity Controller 
Smart Switch . . . 

PLUS - . . 

True RMS Voltmeter 
Electronic Scorekeeper 
Open -Door Fridge Alarm 
Video Monitor 
"Space Battle" Game 
Vehicle Low -Fuel Indicator 
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3U1LD THIS 

VIDEO ENHANCER 
WI- 
cODY 

BY ROGER COTA 

Inexpensive v;dao control unit eliminates 
troublesome copy guard and recovers 
picture detail lost through 
videocassette recording 



video enhancer 
wners of videocassette tape ma- 
chines soon realize that there are 

some problems to overcome. One is the 
expense of video tape, which motivates 
the user to record at a slower speed. 
This, however, degrades picture quali- 
ty. Another consideration is that many 
prerecorded movies, concerts, and spe- 
cial programs available for sale or rent 
are "copy guarded." Accordingly, some 
television receivers will not play these 
tapes well because the guard signal 
makes the picture roll, jitter, or disap- 
pear altogether. 

To overcome these challenges, here is 
a low-cost professional unit that will al- 
low you to record video at slower speeds 
or copy any tape with improved picture 
quality. The unit also provides a distri- 
bution power amplifier for driving more 
than one tape machine and permits use 
of an r -f modulator for real-time en- 
hancement while viewing. 

Copy Guarding. Video is made up of 
two components: sync pulses and pic- 
ture information. Sync pulses are as im- 
portant as picture information because 
they format the picture on the screen. 
Television is made up of fields of pic- 
tures traced on the screen of a picture 
tube by an electron beam. A vertical os- 
cillator controls the picture tracing 
from top to bottom of the screen. Every 
1/60 second, vertical sync pulses in the 
video signal reset the oscillator, which 

starts the trace at the top of the screen 
again. If the vertical sync pulses were 
missing, the picture would appear to 
roll uncontrollably. 

Tracing action of the beam for one 
field is illustrated in Fig. 1. Normal 
vertical sync pulses in the video signal 
are illustrated in Fig. 2. These pulses 
are stripped out of the video signal by 
circuitry in the VCR or TV receiver 
and then integrated to create a ramping 
voltage. When this voltage reaches a set 
threshold, the vertical oscillator driving 
the picture tube is reset, starting the 
beam at the upper left of the picture 
tube screen. 

The path of the vertical sync pulses is 
shown in Fig. 3. Most TV receivers 
have the designation "vertical hold" for 
the threshold control, accessible as ei- 
ther a front- or rear -panel control. 
Some TV receivers and especially vid- 
eocassette recorders have automatic or 
fixed thresholds. 

When vertical sync pulses are al- 
tered, the picture will roll and, there- 
fore, be unviewable. Most manufactur- 
ers of prerecorded video tapes, especial- 
ly of motion pictures, are processing the 
vertical sync pulses to prevent buyers 
and renters from copying the tapes. The 
guard process, however, alters the 
width of the vertical sync pulses, mak- 
ing them narrower than normal, as 
shown in Fig. 2B. When integrated, 
these sync pulses will not produce 

enough voltage to reach the fixed 
threshold of the vertical timing circuit 
in VCRs, "confusing" the VCR's cir- 
cuitry and preventing recording. The 
original tape can be viewed normally on 
TV receivers equipped with vertical - 
hold controls because vertical hold can 
be adjusted to compensate for the 
guard. A problem occurs, though, when 
a tape is viewed on a TV receiver that 
has no vertical -hold control. For these 
receivers, this outboard guard -defeat- 
ing circuit is needed. 

Picture Enhancing. The picture portion 
of the video signal carries the visual 
scenes that are actually viewed. The 
picture is made up of a luminance sig- 
nal (the black -and -white portion) and a 
chrominance signal (the color portion). 
Picture clarity and detail or sharpness 
is carried by the luminance signal, 
while color and tone are added by the 
chrominance signal. As in audio, the lu- 
minance signal has a frequency range, 
though a much wider one. As shown in 
Fig. 4, the standard luminance signal's 
bandwidth ranges from dc to approxi- 
mately 4 MHz, whereas audio ranges 
from dc to 20 kHz. The highest fre- 
quencies of 2 to 4 MHz correspond to 
the smallest details in the picture. 
Without these high frequencies, the 
picture appears fuzzy -soft and fine de- 
tail is lost. 

High frequencies are lost due to the 

!tF VIDEO OUT 
OUT 1 2 3 

6 

Photo shows interior construction details of the Video Enhancer. 
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Fig. I. Shown here is the tracing 
action of the electron beam on 

the face of the picture tube 
during field and retrace. 
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lAI 
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Fig. 3. Path of vertical sync pulses 
is illustrated in this block diagram. 
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Fig. 2. Top trace : hows standard sync 
pulses and picture signals. Contrast 
between normal vertical sync and thinner 
guard sync are illustrated in (A) and (B). 

THRESHOLD VERTICAL 
OSCILLATOR 

Fig. 4. Plots show (A) frequency 
bandwidth of standard lu,iinance. (B) 
bandwidth after recording on tape, 
and (Cl boost in frequency by enhancer. 
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Fig. S. This is the block diagram 
of the enhancer/stabilizer project. 
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video enhancer 

Fig. 6. Schematic 
diagram of Video Enhancer. 
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PARTS LIST 

C 1,C2,C 1 1,C 14,C 16,C24,C25,C28,C31- 
2.2-µF, 50 -volt electrolytic capacitor 

C3-220-pF, 50 -volt disc capacitor 
C4 -0.0047-µF, 100 -volt Mylar capacitor 
C5,C27-0.1-µF, disc capacitor 
C6 -0.0022-µF Mylar capacitor 
C7-100-pF disc capacitor 

1 

0ó 

+1 - 

i 

C 

C8,C9,C 10,C 15,C 19,C20,C21,C22,C26, 
C29,C32,C33-0.05-µF disc capaci- 
tor 

C12,C13,C17-22-pF disc capacitor 
C18-270-pF disc capacitor 
C23 -100-µF, 10 -volt electrolytic 

capacitor 
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