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Introducing the mobile that can move 
you out of the world of the ordinary 
and into the world of the serious CB'er. 
The Cobra 138XLR Single Sideband. 
Sidebancing puts 7 

- 

` you in your own AM -1-1SB='Ls 
private world. A w1, 
world where there's 
less congestion. 
More privacy. 
More time to talk. - 

It's all possible because instead of 40 
channels you get your choice of 120 
channels. Both AM and SSB. And 
instead of 4 watts of lega- power you 
get 12 watts of legal power. So you get 
almost double the range of AM. 

With the 138XLR Single Sideband 
there's less background noise and less 
interference. So there's cleaner, clearer 
reception. Because like all Cobras, the 
138XLR SSB is engineered to punch 
through loud and clear. Even in crowded 
metropolitan areas. 
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And ike all Cobras it comes equipped 
with such standard features as an easy - 
to -read LED channel indicator. 
Switchable noise blanking and limiting. 
An RF/signal strength meter. Anc 
Cobra's exclusive DynaMike gain control. 

You'll find the 138XLR SSB wherever 
Cobras are sold. Which is almost every- 
where. Because Cobra's got a nationwide 
network of dealers and Authorized 
Service Centers offering sales, installation, 
service and advice. So come on in. 
And move on up. 

b ro 
Punches through loud and clear. 

Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W Cortland St., Chicago, Illinois 60635 
Wnte for color brochure 

EXPORTERS: Empire Plainview, N Y CANADA: Atlas Electronics Toronto 
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Burglar Alarm 
Breakth; 
A new computerized burglar alarm 
requires no installation and protects your 
home or business like a thousand dollar 
professional system. 
It's a security system computer. You can 

now protect everything-windows, doors, 
walls, ceilings and floors with a near fail-safe 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion -sensing 
cómputer. Switch it on and you place a 

harmless invisible energy beam through more 
than 5,000 cubic feet in your home. When- 
ever this beam detects motion it sends a signal 
to the computer which interprets the cause of 
the motion and triggers an extremely loud 
alarm. 

The system's alarm is so loud that it can 
cause pain-loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 

The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 

Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 
The Midex is not triggered by noise or 

sound, temperature or humidity-just motion, 
and since a computer interprets the nature of 
the motion, the chances of a false alarm are 
very remote. 

An experienced burglar can disarm an 

expensive security system or break into a 

home or office through a wall. Using a Midex 
system there is no way a burglar can penetrate 
the protection beam without triggering the 
loud alarm. Even if the burglar cuts off your 
power, the four-hour rechargeable battery 
pack will keep your unit triggered, ready to 
sense motion and sound an alarm. 

DEFENSE AGAINST PEEPING TOMS 
By pointing your unit towards the out- 

doors from your bedroom and installing an 
outside speaker, light, or alarm, your unit can 
sense a peeping torn, and frighten him off. 
Pets are no problem for the Midex. Simply 
put them in one section of the house and 
concentrate the beam in another. 

When the Midex senses an intruder, it 
remains silent for 20 seconds. It then sounds 
the alarm until the burglar leaves. One minute 
after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 

The Midex security computer looks like a 

handsome stereo system component and 
measures only 4"x 10%" x 7". 

shut-off feature, not found on many expen- 
sive systems, means that your alarm won't go 

wailing all night long while you're away. 
When your neighbors hear it, they'll know 
positively that there's trouble. 

PROFESSIONAL SYSTEM 
Midex is portable so it can be placed 

anywhere in your home. You simply connect 
ít to your stereo speakers or attach the two 
optional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a special- 
ly coded key. You now have 30 seconds to 
leave your premises. When you return, you 
enter and insert your key to disarm the unit. 
You have 20 seconds to do that. Each key is 

registered with'Midex and that number is kept 
in their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home 
and property just as it arrives in its well -pro- 
tected carton. 

The Midex 55 system is the latest electron- 
ic breakthrough by the Midex Corporation-a 
company that specializes in sophisticated 
professional security systems for banks and 
high security areas. JS&A first became ac- 

quainted with Midex after we were burglar- 
ized. At the time we owned an excellent 
security system but the burglars went through 
a wall that could not have been protected by 
sensors. We then installed over $5,000 worth 
of the Midex commercial equipment in our 
warehouse. When Midex announced their 
intentions to market their units to consumers, 
we immediately offered our services. 

COMPARED AGAINST OTHERS 
In a recent issue of Consumers Report, a 

leading consumer publication, there was a 

complete article written on the tests given 
security devices which were purchased in New 
York. The Midex 55 is not available in New 
York stores but had it been compared it 
would have been rated tops in space pro- 
tection and protection against false alarms- 
two of the top criteria used to evaluate these 
systems. Don't be confused. There is no 
system under $1,000 that provides you with 
the same protection as the Midex 55. 

YOU JUDGE THE QUALITY 
Will the Midex system ever fail? No prod- 

uct is perfect but judge for yourself. All 
components used ín the Midex system are of 
aerospace quality and of such high reliability 
that they pass the military standard 883 for 
thermal shock and burn -in. In short, they go 
through the same rugged tests and controls 
used on Components in manned space ships. 

Each component is first tested at extreme 
tolerances and then retested after assembly. 
The entire system is then put under full 
electrical loads at 150 degrees fahrenheit for a 

full week, If there is a defect, these tests will 
cause it to surface. 

PEOPLE LIKE THE SYSTEM 
Wally Schirra, a former astronaut and 

scientist, says this about the Midex 55, "I 
know of no system that is as easy to use and 
provides such solid protection to ,the home 
owner as the Midex. I would strongly recom- 
mend it to anyone. I am more than pleased 
with my unit." 

Many more people can attest to the quality 
of this system but the true test is how it 
performs in your home or office. That is why 
we provide a one month trial period. We give 
you the opportunity to personally see how 
fail-safe and easy the Midex system is to 
operate and how thoroughly it protects you 
and your loved ones. 

Use the Midex for protection while you 
sleep, to protect your home while you're 
away or on vacation. Then after 30 days, if 
you're not convinced that the Midex is nearly 
fail-safe, easy to use, and can provide you 
with a security system that you can trust, 
return your unit and we'll be happy to send 
you a prompt. and courteous refund. There is 

absolutely no obligation. JS&A has been 
serving the consumer for over a decade-furth- 
er assurance that your investment is well 
protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois 
residents add 5% sales tax) to the address 
shown below. Credit card buyers may call dur 
toll -free number below. There are no postage 
and handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions 
and one year limited warranty. If you do not 
have stereo speakers, you may order the 
optional blast horns at $39.95 each and we 
recommend the purchase of two. 

With the Midex 55, JS&A brings you: 1) A 
system built with such high quality that it 
complies with the same strict government 
standards used in the space program, 2) A 
system so advanced that it uses a computer to 
determine unauthorized entry, and 3) A way 
to buy the system, in complete confidence, 
without even being penalized for postage and 
handling charges if it's not exactly what you 
want. We couldn't provide you with a better 
opportunity to own a security system than 
right now. 

Space-age technology has produced the 
ultimate personal security system. Order your 
Midex 55 security computer at no obligation, 
today. 

p NATIONAL 

® GROUP 
Dept. PE One JS&A Plaza 

Northbrook, III. 60062 (3121 564-9000 

CALL TOLL -FREE 800 323-6400 
In Illinois call (312) 498-6900 

©JS&A Group. Inc..1977 



NOW, SCANNING 
OVER 6000 FREQUENCIES 

IS AS EASY AS 
USING A PUSHBUTTON 

PHONE. 

.-r- - W .---T.--~rr-r.t , _9 . j1W.l~~if s' e 

' 

, Er- - - ,'9 
° 

S M r 
G 9 7 ;ER Y~ '. 211~1~~tr. 

11i..1"9, 

.+v . ,c rt, 
.ar.n1 

117 

+ 

,ti. .A .. -- -- `- _ A'20nrni-21O7 
- 

Ea7e. .º; Sq ` -- , 

' 

Introducing the incredible, new Bearcat 210. 
The exciting, new Scanner Radio with the 

space-age, computer control center that brings in 
every available public service frequency with 
pushbutton ease. 

Bearcat's new 210 is as easy to program as a 
pushbutton phone. You can select any of the 
public service bands (all the available local 
frequencies) simply by pushing buttons. 

Simply punch in the frequency numbers on the 
computer control center keyboard. Hit the Enter 
button. And you're programmed. 

A large, flashing, digital readout panel shows 
you each frequency you've selected. 

The Bearcat 210 patented search capacity lets 
you explore the endless world of every available 
public frequency out there, too. 
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Best of all, you're no longer limited to a given 
band or set of frequencies. The new Bearcat 210 
is synthesized. Space-age circuitry lets you forget 
crystals forever. 

Let's look at some Bearcat 210 features. And 
facts. 

5 BAND COVERAGE-Includes Low, High, UHF 
and UHF "T" public service bands, the 2 -meter 
amateur (Ham) band, plus other UHF frequencies. 

SCANS 20 CHANNELS PER SECOND-In half 
a second, the Bearcat 210 scans all 10 channels. 

CRYSTAL-LESS-Space-age circuitry with 5 
custom designed chips. You never have to buy a 
crystal. 

TRACK-TUNING-Patented track tuning provides 
full -band coverage on every band. 

AUTOMATIC LOCK-OUT-Locks out channels 
and "skips" frequencies not of current interest. 

AC/DC-Mobile mounting bracket included. 

SELECTIVE SCAN DELAY-Adds a two -second 
delay to prevent missing transmissions when 
"calls" and "answers" are on the same frequency. 

AUTOMATIC SEARCH-New, patented feature 
searches out any active local public service 
frequency automatically. For more police, tire, 
marine, emergency calls. And much more. 

THE NEW 
B.!' 1 FRI CAT®$iO 
THE MOST EXCITING THING THATS HAPPENED 
TO SCANNING SINCE SCANNERS. 
Electra Company 
300 East County Line Roart, South, Cumberland, Indiana 46229 
Copyright 1977 Masco Corporation of Indiana 
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Editorial 

TV ELECTRONIC GAMES GROW UP 
The sale of home TV electronic games peaked during the Christmas season of 
1976, followed by a severe decline in 1977. Was the estimated 3 -million video 
games sold in '76 just a passing fancy of the American public? Obviously not, since 
manufacturers are now producing with the expectation that 1977 sales will easily 
be twice those of 1976. And nonvideo electronic games will certainly make their 
mark this year, too. 

Home TV games did not move as well is anticipated during the first half of '77 
for a variety of reasons: (1) Christmas doesn't last all year (though the interest in 
games should be year-round); (2) reduced selling prices on games disheartened 
many retailers, who placed them on the back shelves; (3) programmable games 
are just around the corner. Concerning the latter, there are two companies already 
marketing them-Fairchild, who can't seem to keep up with consumer demands at 
$170 a game plus "cartridges," and RCA, just really entering the market with a 
$150 programmable model. 

Dramatic decreases in prices for the older, dedicated video games are anticipat- 
ed, with prognosticators saying that they will simulate the price dip exhibited by cal- 
culators and digital watches. But with the new dedicated games, such as Atari's 
Tank TN (with sound effects and joy -stick controls) at a suggested retail price of 
$65, don't expect $9.95 paddleball/hockey sellers to be around just yet. 

The future of home video games is extraordinarily bright. And speaking of bright- 
ness, I find it amusing that one major TV receiver manufacturer, who also pro- 
duces a TV electronic game, indicates that its receiver CRT warranty will be voided 
if electronic games are displayed on it. I've been personally assured by a top ex- 
ecutive in the company that they have not seen a single defective CRT with burn 
spots caused by video electronic games-even with "duds." 

The burn -spot question arose last year because some coin -operated units in ar- 
cades did display such CRT marring after a considerable period of video -game 
use. Users of home video games, however, do not play them sufficiently, without 
shutoff, to cause CRT damage. 

It's projected that programmable video games will account for some 20% of unit 
sales in 1977, rising to 331/2% by 1980. The omnipresent microprocessor will also 
be utilized for nonvideo electronic games. Parker Brothers (of "Monopoly" fame) 
will soon market a nonvideo electronic game based on the old "Battleship" game, 
as an example. Another toy maker, Mattel, will offer hand-held missile, auto race 
and football games with LED score readouts . . . Fidelity Electronics will be pre- 
senting an electronic chess game that the user plays against . . . Tryom Inc. will 
enable you to pit your wits against a microprocessor in the game of backgam- 
mon . . . Unisonic has a four -function calculator that can also permit one to play 
blackjack, even changing the deal when 38 cards are played, a la Vegas rules. 

Although the programmable microprocessor games are destined to take over 
the electronic game market, at least in dollars, the input medium used will not nec- 
essarily be the ROM -type cartridges now prevalent. Among other possibilities that 
may evolve are matchbook -size tape cartridges and magnetic cards. Regarding 
the latter, kilobyte cards can be produced much as record discs can and, therefore, 
offer the potential for very low costs. The four -stripe plastic cards now available 
provide 1024 bytes, enough for most game programs, unless you want a Star -Trek 
game. Then you'll need a full blown microcomputer system. 

Clearly, microprocessors are changing the face of consumer electronic products 
for increased efficiency and, in the case of games, to add another leisure activity to 
our lives. 

4 POPULAR ELECTRONICS 
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INTRODUCE A QUARTZ 

SE LOCKED LOOP TURNTABLE - CALL ITA BARG 
Today, there's nothing more accurate 

than a quartz phase locked loop turntable. 
It's the kind of turntable they use at - 

radio stations and recording studios. Where 
people are more interested in getting a great 
sound than getting a great price. 

- Well, Pioneer has just introduced the': 
same kind of quartz turntable. Except ours. ' 

was designed for people who do care about.:, . price. 
It's called the PL570. 

. 

rheamounr of stylus pressure. Soyóur records 
can always sound perfect, béDuse they're e ° 

always spinning perfectly. 
But where the average qua r-tz phase ° 

locked loop Turntable offers you all this 
. accuracy for around $800, our new PL570 ` 

does it far under $400. Which, you'll have to 
agree,- is quite a bargain. (And that's even 
before you find out that the Pl 570 is one of 
the few fully -automatic quartz -lock turntables: . 

8, 
available today at any price.) 

° 'And like the professional quartz ' ' o Oil course, if you re looking for 
'turntables you'll find in all those radio stations something a little less sophisticated than our 
and recording studios across the country; it 
features a direct -drive Motor that's quieter 

. than ordinary motors. ' 

Plus an electronic strobe circuit that lets. 
-:you adjust the PL570 far more accurately than 
conventional strobes. . 

And the same kind of quartz phase 
locked loop technology that automatically 
corrects the turntable speed to account for 
things like the weight of the record and even., 

PL570, .here's still no need ro ¡look any further 
thatiPioneer. 

.. In all, we make eighthióh quality' 
turntables. And while rl-ey may not all offer °;. 

. the same kind of features as cur PL570, you..: 
can bank on at least one thing. . ° - 

They all feature the same Cympvnenrs 

kind of value. '... (D PIONEER' 
. , WE BRING IT BACK ALIVE. 

c I v77 l' S pioneer FIer ronicc, 85 °M ad Drs. s.. Mu n.rr lue. Nei, ler.ey 07074 
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SAE's goal today, just as it has been 
for over 12 years, is the design and 
production of fine audio components; 
which offer the best value in both 
sonic performance and quality con- 
struction. Our line of amplifiers 
stand as a testament to this goal. 

First, their design - all SAE ampli- 
fiers have fully complimentary cir- 
cuitry. In this unique design ap- 
proach, not only the output (as in 
conventional amplifiers), but the 
drive and input stages are com- 
pletely complimentary. This ensures 
low transient and steady-state dis- 
tortion, plus full stability and fast 
overload recovery. Combine this 
with our high slew rate for accurate 
transient response, feedback gain 
controls which will not degridate 
the input signal (2600, 2400L), and 
monocoque construction with its low 
weight and high reliability (2200, 
2400L). 

The result is state-of-the-art per- 
formance, but to realize this perfor- 
mance we must have the second part 
of our goal - production. In order 
to ensure optimum performance 
from these unique design concepts, 
SAE retains total control over the 
manufacture, selection, and assem- 
bly processes. We maintain 40,000 
sq. ft. of production area where the 
latest techniques in metal and cir- 
cuit board fabrication, component 
selection and product assembly are 
employed. The result of these efforts 
is the line of high quality amplifiers 
pictured here, each an outstanding 
value in its power range and each a 
true SAE component where perfor- 
mance and value come together - 
that's SAE Power! 

Scientific Audio Electronics, Inc. 
P.O. Box 60271 Terminal Annex, Los Angeles, CA 90060 
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Letters 
CUTTING DOWN THREE BYTES 

In "Debugging Aids" (Computer Bits, May 
1977), Hal Chamberlain has mistakenly as- 
sumed that to insert a breakpoint in an 8080 
program, a three -byte CALL instruction must 
be used. This gives the impression that a 
breakpoint feature on an 8080 is clumsy at 
best. We recommend that 8080 users initiate 
one of the RESTART (RST) instructions to 
implement a breakpoint feature in their soft- 
ware. The RESTART instructions are essen- 
tially one -byte CALL instructions and require 
only one memory location within the user's 
program for storage. In fact, the RST instruc- 
tion is very similar to the BRK instruction of 
the 6502 microprocessor. 

One nice feature of both the RST and BRK 
instructions is that both cause the increment- 
ed program counter (PC) to be saved on the 
stack. This makes the "print registers and 
continue" function very easy to implement on 
either of the microprocessors.-Christopher 
A. Titus, Blacksburg, VA. 

A QUESTION OF LEGALITY 

Your May 1977 article titled "Build a L;gal 
In -Flight Airline Receiver" was cause for in- 
quiries from persons concerned with the re- 
quirements of the Federal Aviation Regula- 
tions (FAR) and the legality of using the re- 
ceiver while on board an airliner. From the 
description of the receiver, it would be con- 
sidered a "portable electronic device" and, 
therefore, comes under the requirements of 
FAR 91.19, titled "Portable Electronic De- 
vices." This regulation places the responsi- 
bility for determining that the receiver will not 
cause interference to the aircraft navigation 
and communication systems with the air car- 
riers, who should approve its operation while 
on board their aircraft.-John W. Flavin, 
Chief Avionics Staff, Flight Standards Serv- 
ice, FAA, Washington, DC. 

HI -Fl FEEDBACK 

I commend Ralph Hodges for the honesty 
of his observations and opinions expressed 
in the June 1977 Stereo Scene. I concur with 
his skepticisms on the validity of the "phase 
coherence' technique in speaker systems. 
While in theory it may produce better patterns 
on the CRT of an oscilloscope, its improve- 
ment of the sound as interpreted by the hu- 
man ear -brain combination is questionable. 
The human brain is a remarkable decoding 
device of audio signals and is able to per- 
ceive "true" sound even through the phrase 
distorting motion of turning one's head a frac- 
tion of an inch. The phase -coherent speaker 

system can be valid only for a controlled and 
stationary listening device. Otherwise it be- 
comes no better than a conventional speaker 
system. -Michael P. Liben, New York, N.Y. 

I found "Instruments I Have Miked" (Stereo 
Scene, July 1977) totally engrossing. The 
article delivered a tantalizing amount of tips 
to use in professional recording that whetted 
my appetite to pursue a career in profession- 
al recording engineering. I would like to see a 
great deal more material published on this 
topic. -H. Douglas Black, Raleigh, NC. 

APPRECIATES "ELF" 

I would like to express my appreciation for 
the best project I have ever built from the 
pages of POPULAR ELECTRONICS-the "Cos - 
mac Elf" microcomputer (August 1976). Now 
I would like to see you publish plans for a cas- 
sette interface and other peripherals, plus ap- 
propriate programming, for the Elf. Keep up 
the good work.-Louis Choiniere, Barton, VT. 

HERB BRIER 

Herbert S. Brier, W9AD, ex-W9EGQ, 
died May 21, 1977 at age 63. Herb was 
crippled by rheumatoid arthritis at the age 
of 12 and was unable to attend school past 
grade 7. In spite of this, he taught himself 
advanced mathematics, electronics, Span- 
ish, and Braille. For 17 years he was POP- 
ULAR ELECTRONICS' Amateur Radio editor, 
and for years wrote the Novice column in 
CO magazine. He wrote one book on ama- 
teur radio, and co-authored the VHF Hand- 
book with William Orr, W6SAI. He held an 
Extra Class amateur license. During World 
War II, he ran the Gary (Indiana) emergen- 
cy radio station, for which he received a ci- 
tation. In later years, he maintained indus- 
trial electronic equipment in Gary and 
Chesterton, Indiana, and tutored local resi- 
dents in electronics and amateur radio. 

Out of Tune 
In "Digital Capacitance Meter" (April 

1977), one end of C3, in Fig. 2, should be 
connected to pin 9 of /C1, not pin 13 as 
shown. The normally open contact of S1 
should be connected to pin 13 of /C1, not pin 
9 as shown. Also, at the center of Fig. 3, the 
1.5-k resistor should be 1.5 ohms. The sec- 
ond lowest range measures capacitances 
from 0.01 to 0.99 µF. When the switch is 
placed in this position, it automatically inserts 
a decimal point in the proper location and the 
display gives the capacitance directly in mi- 
crofarads. 

In "RC Circuit Quiz" (July 1977), the dif- 
ferentiator should be circuit H, and the inte- 
grator circuit J. The answers, as given, were 
reversed. 
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