Popular Electronics

T - (S & ST s ST

WORLD'S LARGEST- SELL/'VG ELECTRONICS MAGAZ/NE AUGUST 1979/$1 25

New, Exciting Low-Cost Projects

® For Joggers: Electronic Pedometer

® For Motorists: Low-Fuel Warning Buzzer

@ For Boating: Portable Gas-Leak Meter

@ For Basements; Sump Pump Switch/Alarm
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Beaory! 16K bytes RAN expandable to 48K

Msplayt 25 lines by 808 characters

Characterst S x 7 dot matrix, upper & loser case

Sraphicst  IJ specfal graphics characters
control (8 user-definable)

Keyboardt 72 heys, 60 slphanumeric & 12 <unction
control (8 user-definable)

Nuseric hagpads 12 keys
Cursor Addressingt relative & direct for full cursdr control

£4it Punctionst Insert or delete charactes or line

Vides! Noesal.and reverse by character f-p highlighting

New Heathkit® H89
All-In-One Computer

Heath takes the risk out of selecting a
balanced computer system. Now, video
terminal, floppy, keyboard and 8-bit
computer are brought together in one
self-contained, compact unit. Nothing
hangs out.

Two Z80’s

The personal computer has never been
simpler. Or smarter. Two Z80 microproc-
essors mean terminal never shares pow-
er with computer, as do most desk-top
units. So this terminal is capable of a
multitude of high-speed functions, all
controllable by keyboard or software.

102K bytes storage

Built-in floppy disk system gives you fast
access to programs and data. Each 5% -
inch diskette has more than 102K bytes
of storage area, enough to hold entire
files. The All-In-One comes with 16K
RAM, expandable to 48K.

Hundreds of uses at
home or work

The All-In-One Computer runs programs
written in MICROSOFT™ BASIC and
ASSEMBLER Languages. And it accepts all
current software written for the popular
Heathkit H8 computer. You can choose
from scores of practical programs for
home and business.

Learn by building

What better way to learn about comput-
ers than to build one yourself? The All-
In-One is available in easy-to-build kit
form, as well as completely assembled.
Like all Heath electronic kits, it comes to
you with its own easy-to-follow assem-
bly manual and a nationwide network of
service centers to assure smooth sailing.

FREE CATALOG

For complete details on the
Heathkit H89 All-In-One
Computer and nearly 400
other electronic kits for your
home, work or pleasure, send
today for the latest Heathkit
Catalog of values.

*$1195 without floppy. Mail order kit price, F.O.B. Benton Harbor, Mi. Also available at Heathkit Electronic Centers at slightly higher prices. Prices subject to change

without notice.

Heathkit

CP-165

HEATH COMPANY, DEPT. 010-560, BENTON HARBOR, Ml 49022
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JS&A has never offered a radar detector.

As our president put it, A radar detector is a
flagrant anti-police device that does nothing
but permit abuse of our traffic laws.”

Although many devices were presented to
JS&A, none were acceptable. Despite all of
our efforts, our president stood firm, “Our
company will not, under any circumstances,
sell radar detectors.” .

For three years we saw radar detectors—
some good, some bad-but because of our
president’s policy, we were unable to offer a
single unit. We saw the units go to both Xand K
bands; we saw the police develop radar jam-
ming devices; and we saw the FCC prohibit
these jamming devices. We foliowed with
great envy as other companies sold thou-
sands of them while JS&A stood firm on its
decision not to sell them.

In January of 1979, our president was travel-
ling on an interstate highway at 55 miles per
hour. Other cars were passing him.

As he approached the top of a hill, he
neglected to pay attention to his speedometer.
As he rolled down the hill his speed increased
to 63 MPH. At the bottom of the hill was a
police radar trap.

He was apprehended and charged with
exceeding the speed limit by eight miles per
hour. He was taken to a Justice of the Peace
who was in the barber shop, so our president
had to wait until he finished. Finally there was a
quick trial and a fine was paid.

Our president was four hours late. He felt
that he was treated like a common criminal
despite his good driving record and he lost
very valuable time.

ATTITUDE CHANGES

This small incident created an entire change
in his attitude. Our president saw for the first
time that even law-abiding citizens are subject
to the inequities of radar justice. He saw that
the law-abiding citizen must also be protected
from the abuses of radar power when unfairly
used.

And when he studied the entire situation,
our president realized something very fright-
ening for all motorists. Many police depart-
ments have quotas imposed on them to realize
either federal or state funds. They mustissue a
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certain amount of tickets to qualify. With more
and more motorists using radar detectors and
CB's, police must strictly enforce speed limits
to reach their quotas. Now, even law-abiding
motorists, who might make a slight mistake,
are more vulnerable to speeding violations.

NEW MEMORANDUM

In a recent memorandum our president
stated, “Due to the changing nature of police
radar, JS&A may offer radar detectors as part
of its program if presented within the quality
image of our company and if the product
represents a truly unique radar detector
product.”

With the green light to find a radar detector,
our product selection group was prepared.
They had brochures from practically every
manufacturer in the world. And they eventually
selected what even our president thought was
the most professional and well-designed unit
available.

HIDDEN ANTENNA

Manufactured by a company called Chicago
Radar, the unit consists of two parts—one that
is hidden behind your grill, and the other under
your dash. There's nothing on top of your dash
board to indicate that you've got a radar
detector and the system is difficult for anybody
to steal. The unit under your dash is attached
with a self-adhesive Velcro material so there's
no screws or installation to worry about.

The control unit has two lights—one to indi-
cate that the unitis on, and the other to indicate
that your car is under radar surveillance. There
is also an audible alarm that will sound. But at
night, when the light is all that you need, you
can switch off the audible sound.

The control unit plugs into your cigarette
lighter. The radar antenna is placed behind
your grill. Just pull into any service station and
the mechanic can easily install the entire
system. The Velcro material and mounting
brackets are all provided.

AMPLIFIED SENSING

The antenna is one of the keys to the unit's
high performance. Instead of the square-
shaped dish antennas, the Chicago Radar
version is a round cylinder. It tends to sense
the radar signals sooner and around curves
and hills because of its unique design.

No-Fault
Radar

If you've ever been caught by radar
or if you own a radar detector, please
read this important message.

LEGAL DEFENSE

The unit responds to both police radar
bands X and K and uses all solid-state
computer technology in its design.

We urge you to test our selection of what we
feel to be the nation’s finest radar detector.
Order one from JS&A. When you receive it,
drive to your nearest service station or CB
dealer and have them install your unit. The
antenna installs with just a few brackets and
the control unit attaches under your dash with
the Velcro material.

Then use it for 30 days. During that time,
count the number of radar traps you en-
counter. On the 30th day, turn off your unit as
you travel. See how naked and unprotected
you feel.

40 DAYS PROOF

If for any reason you are not completely
satisfied, just return your unit within our 40-day
trial period and we'll gladly send you a prompt
and courteous refund.

To order your system, send $179.95 plus
$3.00 for postage and handling to the address
shown below. (lllinois residents, please add
5% sales tax.) Credit card buyers may call our
toll-free number below. By return mail, you'll
receive the complete system, all cables,
Velcro material, instructions and a 90-day
limited warranty.

The patented unit is precision crafted by
Chicago Radar—one of the most respected
names in radar detection systems. JS&A is
America’s largest single source of space-age
products—further assurance that your modest
investment is well protected.

We firmly support our police departments
and their efforts, but if they are encouraged to
use radar to maintain quotas, the law abiding
consumer has no choice but to protect himself.
Start today. Order your unit now at no
obligation.

5) INPRODUCTS
S/IANHAT
o\ THINK

Dept. PE One JS&A Plaza
Northbrook, IIl. 60062 (312) 564-7000

CallTOLL-FREE ......... 800 323-6400
InlllinoisCall.......... (312) 564-7000
. ©JS&A Group, inc.,1979
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Only the incredible, new,
no-crystal Bearcat 220 Scanner
tunes in all the real excitement of
the entire AM aircraft band—plus |
every FM public service

Tune in ail the
real excitement of
the wild blue yonder, at
the touch of a button.

The new, no-crystal Bearcat 220
Scanner searches and tunes in the entire air-
craft band. Jets at 30,000 feet. Al the tense tower
talk. Everything is pre-programmed in space-age
memory banks.

Only the 7-band Bearcat 220 Scanner also
brings home every public service frequency, too.
Pre-programmed Marine frequencies. Police ac-
tion. Fire calls. Weather warnings. You name it.

The new Bearcat 220 has all the features and
quality Bearcat Scanners are famous for. Track
tuning. Decimal display readout. Automatic Search.

Selective Scan Display. Automatic squelch and
lockout. Priority. And much, much more.

After all, Bearcat invented Scanning. And we'll
stop at nothing to bring you all the excitement—

of land, sea. and air. Follow the leader to real excitement.

EbC@ Copyright 1979 Electra Company * Division ot Masco Corp. ot Indiana » 300 East County Line Road, Cumberland. Indiana 46229
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\ Editorial

THE TVPIGGYBACKING FUROR

In what appears to be a David vs. Goliath contest, Texas Instruments, with inspira-
tional support from RCA, is attempting to have rules on Class | devices for TV
amended to include a Class |l category. This would permit legal sale of stand-
alone r-f modulators to be used for computers and peripherals. Such a change in
the present interface rule that requires r-f modulators to be FCC type approved
together with signal-source equipment is vociferously opposed by Radio Shack,
Apple, Commodore, and Interact, among personal computer makers.

Tl says, essentially, thatit's unfair to make a buyer purchase a video monitor
when he could just as easily use an existing TV receiver if only the FCC would OK
the use of separate r-f modulators. Other computer makers, who are already mar-
keting personal computers, cry “foul,” saying, in a nutshell, that such approval
would give Tl an unfair marketing advantage. Moreover, they point out that this
would also cause increased interference with radio and TV reception.

Tl also requested a temporary permit to go ahead with the separate r-f modula-
tor concept while the FCC’s bureaucratic wheels turn ever so slowly to reply to the
company's initial request for changing the rules. (Note: the FCC has yetto acton a
similar request by RCA made about two years ago.) The National Association of
Broadcasters (NAB) observes that this second request amounts to trying to solve a
private marketplace problem by changing the rules.

With the foregoing as background, let's examine the pro’s and con’s of the rules
change proposal. [I'll ignore the waiver request entirely because (1) itindeed gives
a company not yet in the field an unfair advantage and (2) since the Part 15 radia-
tion standards are under active review, it's possible that the “temporary” r-f modu-
lators will not be in line with new standards.]

From a typical consumer’s viewpoint, using a separate modulator to connect a
computer to one’s own TV receiver would likely appear to be an ideal opportunity
to save substantial monies. Given the fact that computers are great noise genera-
tors, however, it is possible that interference within the household and on nearby
neighbors’ receivers would be objectionable. Furthermore, using a home TV re-
ceiver as information display equipment results in lowered video quality under the
best of circumstances when compared to video monitors.

Nevertheless, the possibility of employing a legalized separate r-f modulator is
an appealing one, and should be pursued. i firmly believe, though, that the FCC
should not rush into making a positive decision on this without setting signal radia-
tion standards that we can live with in the future. On the other hand, it's unfair to
penalize manufacturers by the foot-dragging procedures practiced by the FCC.

RCA, by the way, has pointed out that the Tl request for an r-f modulator physi-
cally separated from computers is not the same as its petition for a rules change
that relates to all-in-one-package video disk and tape machines. So the company
suggests three classifications: the present Class | TV devices that require type ap-
proval, a second classification for built-in r-f modulators, and a third for stand-alone
modulators. (How come RCA and other TV makers don'tincorporate video jacks in
their TV receivers, which would make these rules change requests moot?)

Since this is written in May, | hopefully will learn more about all this at the Con-
sumer Electronics Show in Chicago in June.

POPULAR ELECTRONICS




Don’t take our word forit.

“We can heartily recommend the Superboard Il computer system for the beginner who
wants to get into microcomputers with a minimum of cost. Moreover, this is a ‘real’ com-
puter with full expandability.”

Popular Electronics March, 1979

“(Their) new Challenger 1P weighs in at $279 and provides a remarkable amount of com-
puting for this incredible price.”

Kilobaud Microcomputing February, 1979

“Over the past four years we have taken delivery on over 25 computer systems. Only two
have worked totally glitch free and without adjustment as they came out of the carton:
The Tektronic 4051 (at $7,000 the most expensive computer we tested) and the Ohio
Scientific Superboard Il (at $279 the least expensive) . . . The Superboard Il and com-
panion C1P deserve your serious consideration.”

Creative Computing January, 1979

“The Superboard Il and its fully dressed companion the Challenger 1P series incorporate
all the fundamental necessities of a personal computer at a very attractive price. With
the expansion capabilities provided, this series becomes a very formidable competitor
in the home computer area.”

Interface Age April, 1979

“The graphics available permit some really dramatic effects and are relatively simple to
program ... The fact that the system can be easily expanded to include a floppy means
that while you are starting out with a low-cost minimal system, you don’t have to throw it
away when you are ready to go on to more complex computer functions. Everything is
there that you need; you simply build on to what you already have. You don’t have to
worry about trading off existing equipment to get the system that will really do what you
want it to do. At $279, Superboard !l is a tough act to follow.”

Radio Electronics June, 1979

“The Superboard Il is an excellent choice for the personal computer enthusiast on a

budget.”

Byte May, 1979
SUPERBOARDII
s 7 ”"?‘“‘ﬂ o $279.00
The world's first
complete computer
‘\‘ ““‘“ !"“ ‘ systemona bofarC:
including ful
iy -“‘ “‘ ““‘:‘ % keyboard, video
display, audio
\‘\‘ “ : ‘\‘ "‘ cassette interface, 8K
,“‘ ' BASIC-in-ROM and
4K RAM. Expandable.
(] Requires +5V at3

amp power supply.

C1P $349.00
Complete with enclosure and power i
supply. All features of Superboard Il. Easy to expand
to more memory and floppy cisk.

C1P MF $995.00

The first floppy disk based computer

system the world has ever seen for under $1,000.

8K BASIC-in-ROM, 12K RAM. Expandable to 32K RAM.

OHIO SCIENTIFIC

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101 See your Ohio Scientific dealer for fuli deraiis. -

CIRCLE NO. 41 ON FREEINFORMATION CARD
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Mtlntosh

“A Technological
Masterpiece...”

Mclntosh -C 32

“More Than a Preamplifier”

Mclntosh has received peerless ac-
claim from prominent product
testing laboratories and outstand-
ing international recognition! You
can learn why the “more than a
preamplifier” C 32 has been
selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on all
Mcintosh products, copies of the
international awards, and a North
American FM directory. You will
understand why Mcintosh product
research and development always
has the appearance and tech-
nological look to the future.

Keep up to date.
Send now - - -

Mcintosh Laboratory Inc.
Box 96 East Side Station
Binghamton, NY 13904

Name _

Address

City __ State_ dip__

If you are in a hurry for your catalog please
send the coupon to McIntosh. For non-rush
service send the Reader Service Card to the
magazine.

CIRCLE NO.35 0N FREEINFORMATION CARD

SOLENOID THAT ISN'T

We at Eumig thank POPULAR ELECTONICS
for the fine review regarding our Metropolitan
CCD cassette deck in the May 1979 issue.
We did, however, note an error regarding the
deck’s transport in the “User Comment" sec-
tion: "“The solenoid-operated transport is
astonishingly silent. We heard none of the
thumps or clunks usually associated with
solenoid operation.” You then go on to state
that there is a “motor" sound instead of a
solenoid sound.

As a point of information, the reason sole-
noids are not heard is that there are no sole-
noids. The motor sound is heard because the
head mounting assembly is step-motor en-
gaged, using the same motor that governs
fast forward and rewind. —Tom Bensen, Eu-
mig (U.S.A.) Inc.. Great Neck, NY

MAKING A BETTER WINDOW?

The window comparator circuit shown
above has fewer parts and has better input
protection than that shown in Fig. 5 of the May

ey

¥ HiGH
e INPUT

Re

1979 “Experimenter’'s Corner.” Resistors R1,
R2, and R3 form the reference voltage
source with the upper limit defined by V(R2
+ R3)/(R1 + R2 + R3) and the lower limit
defined by V- -R3/(R1 + R2 + R3). For small
windows, R2 determines the window open-
ing. For very small windows, on the order ot 0
to 15 mV, R2 can be eliminated and the
opening can be adjusted via R7. Resistors
R4 and RS protect the inputs from excessive
current during accidental inputs exceeding
Ve or ground. Diode limiting can be added
from the inputs to V. and ground, using D7
and D2.

System stability is a function of V.. stabil-
ity and op-amp drifts. For 741s and 747s, Vee
should be between 8 and 30 volts. FET-input
op-amps lend themselves well to this applica-
tion. Resistors R4, R5, and R6 limit LED cur-
rent and should be chosen to allow about 10
mA.—Glenn Fasnacht, Lakewood, OH.

MOPED TURN INDICATORS

Many thanks for "“Solid-State Turn Indica-
tors for Mopeds"” (May 1979). The article was
clearly written. The project will almost certain-
ly prevent accidents because blinking lights
are easier to see and interpret. Also, the pro-
ject is small enough to easily mount on ail
mopeds. —Bill Saehler, Minnesota City, MN.

While looking over the moped turn-indica-
tor article, | noticed that D4 and C3 are not
switched out of the power circuit by S1. While
this is not particularly important when the de-

vice is connected to a moped generator, if a
battery is used, as suggested in the article, it
would quickly discharge to the zener voltage.
To obviate this, | would rewire the circuit as
shown below.

Note, too, that by substituting a dpdt (cen-
ter-offy switch for S71 several advantages
arise. Diodes D3 and D4 are eliminated, light
assemblies do not have to be insulated from
the frame, and return wiring from the lamps to
the switch is not required. —Roy F. Gordon,
Hampton, VA.

1A D4
NOTES 6y
ELIMINATE
SHADED AREAS.
Bolp AREAS 1L
INODICATE RIZ
ADDITIONS K2 8 T4
i
R2 3
100KZ 10
6] 555 N400l
2 3
& |
—te C}

&
c2
T.OIpF
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Introducing
the Troubleshooter.

Six functions and 24 ranges for $129*make the jump
from Analog to Digital more affordable than ever.

We call our new hand-held

8022A DMM the Troubleshooter. It

combines the basic performance
features you want with all the
advantages that give digital
DMM'’s the edge over analog —
0.25% basic dc accuracy, a
rugged, reliable design, a
razor sharp 3%-digit
LCD readout, small size
and light weight.

Measure for
measure you won’t

Six functions —
high and low
ohms, acand dc
voltage and g
current (24 ranges =
in all) make the
Troubleshooter a 13
ounce (0.37 kg) package of
excellent measurement value.
This kind of value wasn'’t possible
until our custom CMOS LSI single
chip design made hand-held
DMDM’s an affordable reality and
Fluke the industry leader.

Here’s something new that
won’t shock you. Fluke’s exclu-
sive probe design features finger
guards on the probe and shrouded
connections to discourage acci-
dental contact with circuit
voltages.

Fy,mj £
find a better value. 9’?“. : §
o T ! Q

You won’t find a more rugged
or reliable hand-held DMM.
There’s a lot more to building a
high-quality hand-held DMM
than you might suspect. The case
has to survive bumps, scrapes,
and scuffs. The LCD readout must
withstand the extremes of humid-

*U.S. Price Only

Washington, the number is
(206) 774-2481.)

In Europe, contact: Fluke
(Nederland) B.V., PO. Box 5053,
Tilburg, The Netherlands. Tele-
phone (013) 673973. Telex 52237.

Ask about the new 8022A. And
while you're at it, check into the
8020A Analyst, the improved
version of our $169* DMM. It
boasts Fluke’s exclusive conduct-
| ance capability for high resis-

tance measurements and
B 0.1% measurement accuracy.
5 Both instruments are

b, available at your
distributor from stock.
; For immediate
- esponse, fill out
R B the attached
W\
\ %) coupon.

ity, temperature, and vibration.
Function switches need to per-
form reliably through thousands
of cycles. And electrical circuitry

IFLUKE]
®
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must survive both physical shock peccccccmccccccrccncmmme——c———-
and electrical overloads. John Fluke Mfg. Co., Inc.
We built the 8022A to with- PO. Box 43210

Mountlake Terrace, WA 98043
0 Please send 8022A Troubleshooter data.
O Please send the 8020A Analyst specs.

0O Please have a salesman call.

stand all these tortures—with a
rugged impact resistant plastic
case, a custom LCD display,
reliable push-buttons instead of
rotary switches and over 20% of

Name
the components devoted to over- S
load protection. Ritle Mail Stop —

Take the next step. Contact Company —

the Fluke office, representative Address
or authorized distributor in your : I

Cit t
area. In the U.S., CALL TOLL Gy Swe I
FREE (800) 426-0361. (For resi- Telephone( )  Ext.
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® Steps & Colers
LED VU

Stereo level indicator
kit with arc-shape dis-
ptay panel!! This Mark 1li LED level indicator is a
new design PC board with an arcshape 4 colors
LED display {change color from red, yellow, green
and the peak output indicated by rose red). The
power range is very large, from .30d8 to +5d8.
The Mark 111 indicator is applicable to 1 watt —
200 watts amplifier operating voltage is 3V — 9V
DC at max 400 MA. The circuit uses 10 LEDs
per channet, It is very easy to connect to the am-
plifier, Just hook up with the speaker output!

IN KIT FORM $18.50

60W + 60W
STEREO AMPLIFIER

COMPLETED UNIT-NOT A KIT!
OCL pre amp. & power stereo amp. with
bass, middie, treble 3-way tone control.
Fully asszmbied and tested, ready to work.
Total harmonic distortion jess than 0.5%
at full power. Output maximum is.60 watts
per channel at 82 . Power supply is 24 -
36V AC or DC. Compiete unit

Assembled $49.50 ea.

Power transformer $ 850 ea.

New Products

Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item’s code

number on the Free Information Card

or write to the manufacturer at the
uaddress given.

SW AUDIO AMP KIT

"‘ 2 LM 380 with Volume Control
Power Supply 6 ~18Vv DC

ONLY $6.00 EACH

100 W CLASS A POWER AMP KIT

Dynamic Bias Class “A” circuit design makes this unit
unique in its class. Crystsl clear, 100 watts power output
will satisfy the most picky fans. A perfect combinstion
with the TA-1020 low T.I.M. stereo pre-amp. Specifice-
tions: *Output power: 100W RMS into 8-ohm/126W RMS
into 4-ohm °®Frequency responsa: 10MHz—100KHz *T.H.D.:
less then 0.008% °S/N ratio: better than 80dB *fnput sen-
sitivity: IV max.
*Power supply:
+40V @ 5 amp.
TA-1000 KIT
$51.95
Power trensformer i
$16.00 each =

W TIM DC STEREO PRE-AMP KIT TA-10-20)|
Incorporates brand-new D.C. design that gives a frequancy
responss from OHz—100KHz +0.5dB| Added features like
lom defest and Ioudmn comvol let you nllor your own

1C. ! powu sup-

plies to power f i *THD
less than .005% °T.1.M. less than .005% °Frequency re-
sponse: DC to 100KHz +05d8 *RIAA deviation: +0.2dB
*S/N ratio: better than 70dB °Sensitivity: Phono 2MV
47K/Aux. 100MV 100K *Output lsvai: 1.3V *Max output:
15V *Tone control: bass
+10d8 @ 50Hz/treble
$10d8 @ 15Hz °*Power
supply: +24 D.C. @ 05A
Kit comaes with regulated
power supply, sl you
need is » 48V C.T. trans-
former @ 05A

ONLY $44 50

X'former $4 50

KEF Model 101
Loudspeaker

The Model 101 loudspeaker by KEF Elec-
tronics has a total volume of only 0.25 cu.
ft. and is designed for bookshelf place-
ment. A computer is used to match the two

drivers—a 25-mm (1”) tweeter and a 110-
mm (414") woofer—and the crossover net-
work as well. The speaker is rated to ac-
cept the output of an amplifier up to 100
watts and has an automatic protection sys-
tem to prevent overdriving. Maximum out-
put level is said to be 98 dB SPL. Sold in
matched pairs with teak or walnut finish
and a brown fabric grille.
CIRCLE NO. 88 ONFREE INFORMATION CARD

prints upper- and lower-case, double-size,
and double-spaced characters to allow
special effects such as titing pages and
printing headings. Automatic ‘“wrap-
around” prevents data loss due to overflow
when text exceeds maximum line length.
Printer software is selectable for 16 or 32
characters/line and produces 120 lines/
minute (64 characters/second). The
96-character, 5 x 7 dot-matrix characters
are a modified ASCI subset. Venrtical spac-
ing is 6 lines/inch. All 32 ASCII codes can
be produced, as well as codes for the print-
ed characters. Although designed for use
with Radio Shack's Level Il TRS-80 sys-
tems, the printer can also be used with oth-
er computers. Measures 94"W x 634"D x
35/16 "H. $219.00.

CIRCLE NO. 89 ON FREE INFORMATION CARD

WE SELL ALL KINDS OF
ELECTRONIC PARTS & KITS

PLEASE SEND $2.00
FOR DETAIL CATALOGUE

YOU MAY FIND OUR 2-PAGE AD
IN EVERY ISSUE OF
RADIO ELECTRONICS

RETAIL STORE OPEN TO PUBLIC
MONDAY THRU SATURDAY
10 a.m. — 7 p.m.
gwb FORMULA INTERNATIONAL INC.

4N 12503 CRENSHAW BOULEVARD
HAWTHORNE, CA 90250
(213) 679-5162 or (213) 973-1921

Al items subject to prior sale.

Prices subject to change without notice.

Low-Cost
pn.C Printer

Radio Shack has introduced an inexpen-
sive printer that produces low-cost hard
copy on 2W" (60.3-cm) wide aluminum-
coated paper. The TRS-80 Quick Printer i

Digital
Capacitance Meter

A new digital capacitance meter has been
introduced by Data Precision Corp. The
3%2-digit Model 938 has a rated measuring
range of 0.1 pF to 1999 uF in eight switch-
able ranges, with a basic accuracy of
0.1%. Range selection is via pushbuiton
switches handily located along the left side
of the case. A zero-adjust control with a
+20 pF range is provided for compensat-

ing for stray capacitance of test leads.
Measurements appear on a 0.5" (12.7-
mm) high liquid crystal display. An internal
fuse prevents instrument damage from
charged capacitors and should the test
leads be inadvertently connected across a
voltage source. Uses a single 9-volt alka-
line battery. $149.00
CIRCLENO. 91 ON FREE INFORMATION CARD

AM/SSB Mobile
_CB Transceiver

The Model 7001 is the most precise AM/
SSB CB mobile transceiver in Midland's
Precision Series. It features: RF ATTenua-
tor switch, RF GAIN, CLARIFIER, SQUELCH,
and MIC GAIN controls; LED transmit/
receive (Tx/RX) indicator; Dim, CB/PA, LSB/
AmM/UsB mode selector, NB & ANL, and
TONE switches. A two-digit, green seven-

(Continued on page 12)
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It’s a digital signal injector.
And it thinks for itself.

It may look like a logic probe . ..
but our DP-1 Digizal Pulser is a lot more
unique. This handheld, circuit-powered
instrument is actually a miniature

pulse generator built to speed digital
troubleshooting.

Touch ittoacircuit,and DP-1
automatically serses the logic state.
So when you push the button, out
comes.one perfect pulse —preset to
the logic family yau're working with—
of the proper polarity to force the state
the other way. Hold the button down for
asecond and it starts injecting a
100pps pulse train. With all the punch
you need—up to 100 mA.

Think what a help that can be
when your logic circuit is doing some-
thing illogical. (And just in case you
do something illogical, we've included
reverse-polarity and short-circuit pro-
tection, as well.)

It's smart to save time with a DP-1.
At §74.95* it's a smart buy, too.

Smarter tools for testing
and design.

CONTINENTAL SPECIALTES CORPORATION

70 Fulton Terrace, New Haven, CT 06509 (203} 624-3103, TWX 710-465-1227

OTHER OFFICES: San Franciscc: (415) 421-8872, TWX 910-372-7992
Europe: CSC UK LTD. Phone Sa-fron-Waiden 0799-21682, TLX 817477
Canada: Len Finkler-Ltd., Ontaro

Call toll-free fo- details 1-800-243-6077

*Suggested U.S. resale. Availadle at selected local distributors.
Prices, specifications subject to change without notice.
® 1979 Continental Speciaities Corporation
CIRCLE NO. 13 ONFREE INFORMATION CARD
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The craftsmen at Realtime” have done some-
thing quite unusual. They've created a dramatically
thin, rugged alarm chronograph for under $250.

In fact, way under $250.

And while they've trimmed their timepiece’s
profile to a slim 9mm, they have done it without
sacrificing a single feature, or compromising
quality.

We have yet to see an alarm chronograph that

even approaches the value of this superb new prod-

uct, either in a store or offered through the mail.

Microcomputer technology pushed to the limit.

It's truly remarkable the amount of information
you can now carry on your wrist, especially when
you consider it's within a piece of jewelry no bulkier
than an ordinary, slim wristwatch.

With this chronograph, you have bright liquid
crystal digits always telling you the time of day.

In hours, minutes and seconds (with accuracy to
+5 seconds a month).

What's more, you can even program the hours,
minutes and seconds for any other time zone you
wish for immediate recall, thanks to Realtime's dual
time-zone feature.

5 POPULAR ALARM CHRONOGRAPHS COMPARE THINNESS.
" X ; A : = - £

Texas Instruments ($125) 12.00 mm
Advance ($100) 11.5 mm
Citizen ($225) 11.0 mm
Seiko ($250) 10.5 mm
Realtime ($99) 9.0 mm

It's a multitalented wrist alarm too. You may set
it to beep-beep you in both time zones,
and at precisely the minute
you choose.

And because of Realtime's "PM" indicator
you won't be setting your alarm for the
evening when you had intended to set it for the
morning.

Is it Monday in New York? Or Tuesday in
Hong Kong? You'll never have to ask that question

Switches chronograph
from normal time mode
to stopwatch opera-
tion (*'ST"), to second
time zone ("'12"), fo
alarm setting (““AL").

Continuous display of
hours, minutes and

seconds for two time
zones. in second time
zone mode, "“T2" flag
appears.

I TIME MODE. I

st EL NN

This flag comes
on with second
fime zone data
and alarm
sefting.

Fch}; shows cor-
rect day of week
Ineachtimezone.
Appearsbetween
12 noon and mid-
night in normal
time mode. Also

works In conjunc-
tion with alarm F =
sefting. N e

MOCE
ALARM CHRONO

Rolls off every
second. Or changes
to the date. Built-in
4-year auto calendar
adjusts to end of month.

Flag shows alarm set.
This audible reminder
beep-beeps for 1
minute on the exact

minute of its setting. It
returns 24 hours later.
Resets time, date,

alarm, day of week
and month. Also

LIGHT

— silences alarm.

Even when switching
back tor a time check, v MODE 1At » —=Starts and stops
stopwatch function con- [ ALARM CHAONO o the count. If
tinues uninterrupted. . Rl o depressed
Events can be timed for ) e, Nl T during split
indi 5T me display,
up to 12 indicated hours. o ze SIS
Beyond that, no't_u display P oy i
i A RuE rEo T B allowing

’ ur B, automati

Colon flashes when split “ESE') changeover
time is displayed. Indi- o total
cates time is still elapsed time
accumulating. display.

Moving flag records 110
seconds. Face shown reads:
9 hours, 59 minutes and

36.4 seconds.

esets stopwatch to
STOPWATCH MODE. zero tor next event, Also

activates 6-second split time
display anytime during the count.

again. The day of the week is always displayed. To
see the date, simply flick a button. When the sun's
down, press another and the Realtime’s face is
instantly illuminated.

NALLY. AN ALARM
ALL FUNGTIONS




And just as quickly as you recalled the date,
you can set inte motion a full-featured stopwatch.
By the way, this stopwatch doesn't just count to 59
minutes like many other chronographs do—but up
to 12 hours or more. It also precisely cleaves every
second into tenths.

You may record split times, lap times
or freeze the figures anytime.

You may even alternate between

your stopwatch functions and
normal time ones without con-
cern; by activating one mode,
you don't interrupt the other.

$99 buys an
honest design

We wish you had a Realtime
alarm chronograph in your hands
right now. You'd see and feel the differ-
ence a 100% solid stainless steel case makes. (Most
other comparably priced chronographs are chrome
plated and not solid stainless.) Realtime's back and
bracelet are also solid stainless. And every one of
those bracelet links is double stamped to produce the
exact size and taper required. Each link is then
ground and polished. (We dety anyone to tind work-
manship like this, elsewhere at this price.)

You'll also notice there's no front speaker grill
on this alarm chronograph; it doesn't need one. The
alarm sound emanates from the rear of the case.
Many other chronographs, in trying to look like
Seiko with its front-mounted speaker, cleverly paste
on printed front grills. These are functionless; they
are just imitation. Everything you see on your Real-
time chronograph is there for function, nct for show.

Water? Don’t you worry.
The Realtime’s face crystal isn't plastic like most
chronographs you see. It's tough rock crystal.
And not only is it hard enough to resist scratches,
but it is fitted so tightly to the case that the chrono-
graph has passed water immersion tests of up to
100 feet. We know of no other chrono-
graph—at any price—that can offer
P/ you this security.
& This chronograph also has no moving
~ parts to break down, and it is unlikely that
servicing will ever be required even after
§ vyears of hard use. It comes with batteries in
place (easily changed by any jeweler), a one-
year factory warranty from its manufacturer,
complete instructions, convenient service-by-mail
facilities right here in the U.S., and The Sharper
Image’s own guarantee to customers: it for any
reason at all, you are not completely delighted with
your purchase, please return it within two weeks for
a complete and courteous refund.

ORDER NOW. TOLL-FREE.

Credit card holders may use our toll-free order-

¥ ing number, for quickest delivery. Or send check
- for $99 plus $1.50 delivery. Add $5.94 tax in CA.

(800) 227-3436
In California (800) 622-0733

THE SHARPER IMAGE

260 California St., Dept. RA—
San Francisco, CA 94111

(415) 786-4747
©1979 The Sharper Image
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The Best
Deal In
Car Stereo

OurFREECataldg

The 76 page CRUTCHFIELD
catalog is nationally recognized as
the best source for car stereo
product and installation informa-
tion. It contains all you need to
know to buy and install the ideal
system for your car.

And it’s FREE! Act now and
you’ll have it in just a few days.

¢ Over 200 car stereo products at dis-
count prices

* All the specification, dimension and
feature charts you’ll need

® The best products in car stereo, in-
cluding Blaupunkt, Clarion, Craig,
Concord, Jensen, Marantz, Panason-
ic, Pioneer, Sanyo, and many more!

¢ Illustrated installation articles

Fill out the coupon and send right away
for your FREE catalog, Or it you can’t
wait, call TOLL-FREE:

800-446-7924

In Virginia call 800-552-3961

lllustrated: Pioneer's new KE-2002 in-dash
AM/FM stereo/cassetie car stereo
featuring electromic tuning and
high lidetity specilications;
TS-168 6% "' three-way
speakers with expo-
nential horns

) PioONEER

>~ Y
YES!

Rush me a
FREE Catalog
by First Class Mail

Name

Address

City

Siate

| CRUTCHFIELD. }

1 Crutchtield Park, P.O. Caller 1, Department E
Charlouesville. Virginia 22906

NEW PRODUCTS (Continued

segment LED display shows the channel
tuned, and a large illuminated meter dis-
plays relative signal strength and transmit-
ter output power. Specifications: less than

]

0.7 pV for 10 dB (S + N)/N sensitivity; 60-
dB adjacent-channel selectivity and de-
sensitization; 3 watts at 10% distortion au-
dio output power into 8 ohms; 4 watts max-
imum, 3.6 watts minimum carrier power
with no modulation; —65-dB spurious
emissions; -40-dB transmitter, —45-dB
receiver hum and noise. $319.95.
CIRCLE NO.92 ON FREE INFORMATIONCARD

chined steel drive gears, dual transformer
circuitry, power braking, a control unit with
illuminated meter readout, and low-voltage
operation. $224 .95.

Compact Electric Drill

Wahl Clipper Corporation’s “lso-Tip" is a
compact electric drill that's said to be ideal
for circuit board revision, solder removal,

and lead hole cleaning, among other jobs.
It runs at about 9000 rpm and accommo-
dates drills and burrs with shank size up to
Va". Less than 5” long (excluding drill bit),
the Iso-Tip is small enough to use at close
quarters. The device is housed in high-
impact plastic and is equipped with a 10’
power cord, as well as a collet chuck, four
collets and two drill bits.
CIRCLE NO. 93 ONFREE INFORMATION CARD

Bose Spatial-Control
Receiver

Designed to complement Bose 901 Direct/
Reflecting speakers, but usable with other
speakers as well, the Spatial Control Re-
ceiver contains equalization for the 901's
and “source and room compensation”
controls that function in lieu of tone con-
trols. In addition, it is capable of directing
mid and high frequencies to either the in-
ner or outer banks of reflected drivers of
the 901's, narrowing or widening the
stereo image at the listener's option. Bass
is directed equally to all drivers at all times.
The unit contains four main power amplifi-
ers and two secondary amplifiers for driv-
ing headphones. Strapped in pairs, the
large amps are rated at 100 watts per
channel into 8 ohms, 20 Hz to 20 kHz, with
no more than 0.09% THD. The FM section
is said to achieve 50 dB of quieting in
stereo with an input signal of just over 36
dBf. $799.
CIRCLE NO. 94 ON FREE INFORMATION CARD

Antenna Rotor
System

The new Ham IV from Cornell-Dubilier
Electric Corp. is an antenna rotor system
for large communication arrays with max-
imum wind load areas of 15 sq ft when tow-
er mounted. Includes such features as ma-

Anixter-Mark
CB Antenna Upgrader

Anixter-Mark's “Little Devil"" adapter is de-
signed to allow CBers to upgrade to a high-
er-performance antenna without requiring
a new mount or cable assembly. The base
loading coil merely unscrews from the
present antenna and the Little Devil

(Continued on page 14)
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Using a computer is easy...
for onComputing readers.

Read onComputing
to find out...

e What a micro-
computer can do

e How to get started

e What’s new in
personal
computers

e Where to buy
your computer

e How to use your

The editors of onComputing realize
that much of the material written
about computers is not at all suited
to the person who just wants to
use a computer as a tool for busi-
ness, education, home entertain-
ment, laboratory work, or other
applications. onComputing is dedi-
cated to helping the computer user
understand the capabilities of a
microcomputer—in non-technical
language.

onComputing is entertaining and
informative. It contains practical
articles on how to get started, in-
cluding what you’ll need for your
application and what it will cost.
It features book reviews, product
reviews, information on what's

new in personal computers, where
to buy a personal computer, and—
how to useit.

onComputing is a totally new
publication. It is issued quarterly
and contains articles from some of
the best known names as well as
from competent amateurs. It is
edited and produced under the guid-
ance of an experienced staff of
computer experts. The articles in
onComputing have never appeared
in any other publication. They are
all fresh,informative,and valuable
reading for anyone interested in
usinga computer— for fun orprofit!

onComputing-

GUIDE TO PERSONAL COMPUTING

Start your subscription today.

computer Y P 4
r--—- -~ -~ -~ -~~~ - —-—"—"—""""""7"7/7"7/"/"//—/7——— R

C ing Subscription Department, P.0. Box 307, Martinsville, NJ 08836
EVERY THREE MONTHS I et R PO ox :
onComputing will bring REGULAR subscription rate. _

the latest develop- | U.S.1yr. (4 issues) ¢ $8.50 L Canada & Mextco 1 yr. (4 issues) « $10.00 |
ments in the field of | FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) |
personal computing: | L Europe (andall othercountries, exceptabove) 1yr.« $12.00— surfacedelivery |
use, applications,books, | , Bill VISA [ Bill Master Charge . Bill me (North America only) |
selection—all in an | |
easy-to-read style. | Card Number Expiration I
I I
I Signature Name (Please print) I
w onConiputing, Inc. 1979 | Street/Apartment Number l
| |
I City State/Province/Country Postal Code I
| 7389 ]

AUGUST 1979
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Grandfather's Clock “Was
Never “Like This!

If you love contemporary design but want
the more traditional, here is the clock for you.
In creating our own version of the ever popular
Grandfather Clock, we use the electronic eye
to display each second, minute, and hour, and
also the simulated pendulum motion,

The diagonal model which has no simulated
pendulum is available for wall mounting or with
base as a desk clock.

Our synthesized sounds composed of tic toc,
modified Westminster Chimes and Bongs are
available for any AMELECT clock. The chimes
and bongs are composed of six frequencies,
providing realistic bell sounds. They are totally
within clock cabinet.

The AMELECT clocks, cabinets may be
your choice of Cherry, Mahogany, Maple, or
Walnut hardwoods.

Assembled Kit Base

CL7401A Diagonal $79.50 $59.50 $9.60
CL7402 Grandpa $99.50 $75.50
Chimes $45.00 $39.00

Shipping and Handling, $3.50
To order write or call

Allow 4 to 6 weeks for delivery

MELELCT

I'NCORPORATED
Postoffice Box 367
GOODLAND, INDIANA 47948

Phone 219-297-3320
14

NEW PRODUCTS (Continued)

screws into its place. All of the popular ac-
cessories can be used with the Little Devil,
which has a 34"-24 thread. The mount and
cable from the old antenna installation can
still be used, saving on that part of the sys-
tem. The adapter can be used with both
trunk and lip mounts.
CIRCLE NO. 95 ON FREE INFORMATION CARD

Programmable
Clock Radio

General Electric announced the first AM/
FM programmable digital standard broad-
cast clock radio, “The Great Awakening”
Model 4880. It has a programming key-
board for entering a variety of time and op-
erating functions. For example, two people

can wake up at different times to different
stations without resetting, or the two sys-
tems can be used for weekday/weekend
wake-up times. Further, one can fall
asleep listening to one station and wake up
to a completely different station. Memory
capability to store six radio stations, in-
stantly recallable by touching a button, is
built in. Also all timekeeping and memory
information is protected by battery back-up
during power outages. $116.95.
CIRCLE NO 96 ONFREE INFORMATION CARD

Sansui Integrated
Amplifier

A slew rate of 200 V/microsecond (said to
reduce transient intermodulation to vanish-
ing point) is given as one of the premier
specifications of the Sansui AU-919 inte-
grated amplifier. The direct-coupled am-
plifier, which is equipped with protective
circuitry designed to limit dc at speaker ter-
minals to a safe value, is rated to deliver at
least 100 watts per channel to an 8-ohm
load, 5 Hz to 20 kHz, with no more than
0.008% THD. The phono equalization am-
plifier of the preamp section includes in-
puts for moving-coil and fixed-coil pickups.
With the latter, it is said to yield a signal-to-
noise ratio of 90 dB. Rated accuracy of EQ
is = 0.2dB, 20 Hz to 20 kHz. $800.

CIRCLE NO.97 ON FREE INFORMATION CARD

Automotive Speaker
Adapter

East Coast Enterprises has introduced
“Adapt-A-Sound,” a device that matches a
standard 6” by 9” automotive loudspeaker
to the 4” by 10" mounting locations provid-
ed in some of the newer, space-efficient

cars. The adapter is said to cause little or
no loss of sound quality. A snap-in mount-
ing spring designed to fit all 4” by 10" loca-
tions is claimed to simplify and facilitate in-
stallation. Address: East Coast Enter-
prises, Inc., P.O. Box 639664, Miami, FL
33163.

Desoldering Tool
for Mini-Boards

Hunter Associates is offering the Model
GSS Desoldering Tool, which is intended
for use on miniature and microminiature
circuit boards and modules. Operating by

— -
means of compressed air, the tool creates
suction in its tip, with the high-pressure air
flow causing a continuous self-cleaning ac-
tion as well. Air can be supplied either from
a pressurized line or by an ordinary foot
pump. The tool has a tip 2.4 mm in diame-
ter witha 1.2-mm vent. $39.95.

CIRCLE NO 98 ON FREE INFORMATION CARD

Debounce Switch

Cincinnati Electrosystems' new Debounce
Switch provides a convenient method for
clocking logic circuits without contact
bounce. A pushbutton switch, when oper-
ated, generates a choice of positive or
negative 10-ps pulse or a level change.
This latest addition to the company's Black
Box series of laboratory instruments meas-
ures 4" x 2" x 19/16” (102 x 73 x 40
mm). It is designed to be powered from vir-
tually any 5- to 15-volt external dc source.
$7.95. Address: Cincinnati Electrosystems
Inc., 469 Ward's Corner Rd., Loveland, OH
45140.

AmericanRadioHistorv Com
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New Literature

HEATH INSTRUMENT CATALOG

Described in a 35-page catalog is the com-
plete Heath-Schlumberger line of instru-
ments. Included are: computer systems, dis-
tortion analyzers. frequency counters, gener-
ators, individual learning programs, testers,
oscilloscopes, power supplies, recorders, TV
service, and accessories. Products are illus-
trated and full specifications are given. Ad-
dress: Heath/Schlumberger Instruments,
Benton Harbor, M| 49022

NEWSLETTER FOR ELECTRONIC
GUITARISTS/MUSICIANS

Device, the Newsletter for the Electronic Gui-
tarist/Musician, is a monthly publication for
musicians involved in today's technology.
Co-edited by Craig Anderton and Roger Clay,
subjects regularly covered include reviews of
musical equipment, construction articles, in-
terviews, features on circuit design and read-
er opinion polls. Rates are $15/year (USA),
$16 (Canada/Mexico) and $18 (Internation-
al). A free sample issue is available from De-
vice, P.O. Box C, Carmichael, CA 95608.

GOULD OSCILLOSCOPE BULLETIN

Rugged. lightweight professional oscillo-
scopes with standard features usually found
in more expensive instruments are described
in a new four-page illustrated bulletin from
Gould. The listing includes three dual-trace
and one true dual-beam scopes that range in
price from $595 to $995. For a free copy of
Form No. 449-7, contact: Markeling Services,
Gould Inc.. Instruments Div., 3631 Perkins
Ave., Cleveland, OH 44115,

RADIO SHACK MICROCOMPUTER CATALOG
The TRS-80 Microcomputer Catalog
#RSC-2 is offered by Radio Shack. The 20-
page catalog includes current information on
the TRS-80 microcomputer, its peripherals
and accessories with descriptions, applica-
tion ideas and specifications. A general sec-
tion explains what a computer is, what it can
do, "Who can use the TRS-80." and "Why
the TRS-807" The catalog then describes the
TRS-80 System, Level-1 and Level-ll Basic
Language, and the peripheral equipment
available for use with the TRS-80 including its
expansion interface, Mini-Disk System, print-
ers, interfaces, manuals and TRS-80 System
Desk. Address: Radio Shack, 1400 One
Tandy Center, Fort Worth, TX 76102.
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AKAI STEREQ COMPONENT CATALOG
Akai's 56-page catalog describes its full line
of stereo components, including tape decks.
turntables, receivers, amplifiers, tuners, loud-
speaker systems, an equipment cabinet, a
mic/line mixer and stereo accessories. The
catalog has information on product features.
specifications, and color photos of each mod-
el, plus a glossary to explain specifications
and provide stereo terminology. Address:
Catalog. Akai America. Ltd.. P.O. Box 6010,
Compton, CA 90224

ANTENNA INCORPORATED CATALOG
An expanded Land Mobile Antenna catalog
for commercial two-way communications

systems is offered by Antenna Incorporated.
The catalog includes several new antenna
models and provides reference material in
chart format, enabling the reader to match
antenna frequency range and model number
with the desired type of antenna mount. In-
cluded are: 100- and 200-watt low-band vhf
antennas: 100-. 150- and 200-watt, 3-dB
gain, high-band vhf antennas; 100-watt and
150-watt, 5-dB gain collinear uhf antennas;
Ya-wavelength models; heavy-duty mobile
antennas for use between 25 and 54 MHz;
“disguise’ cowl-mount models and base sta-
tion antennas. Ad