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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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Hisplagt 23 lines by 88 characters

Characterst 5 x 7 dot matrix, upper & lower case

Grephicst 33 special graphics characters
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Eegboard! 72 heys, 60 alphanuseric 4 12 function
control (8 user-definable)

Kuseric hoypad! 12 heys
Cursor Addressing! relative & diract for full cursor control

Ldit Punctions! Insert or delete character or line

Video! MWornal and reverse by character for highlighting

New Heathkit® H89
Ali-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 ail
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 tc 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 detaiis 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, MI 49022
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JS&A has never offered a radar detector.

As our president put it, “A radar detectoris 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 X and K
bands; we saw the police develop radar jam-
ming devices; and we saw the FCC prohibit
these jamming devices. We followed 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 smallincident 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 guotas imposed on themto 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 guality
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 worid. 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 cytinder. It tends to sense
the radar signals sooner and around curves
and hills because of its unique design.

www americanradiohistorv com

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.

(0) INPRODUCTS
THAT

O<f
e e % THINK
Dept. PE One JS&A Plaza
Northbrook, Hi. 60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
InlllinoisCall.......... (312) 564-7000
©JS&A Group, Inc.,1979
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ANNOUNCING

~ AMERICA'S ONLY
LAND, SEA AND AIR
SCANNER.

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
frequency—with pu

Tune in all 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. All 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.

ml®
Selective Scan Display. Automatic squeich 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 ta real excitement.

Elec@_ Copyright 1979 Electra Company ¢ Division of Masco Corp. of Indiana « 300 East County _ine Road. Cumberland, Indiana 46229
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' Editorial

THE TV PIGGYBACKING FUROR

Inwhat 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 Il category. This would permit legal sale of stand-
alone r-f modulators to be used for computers and peripherals. Such a changein
the presentinterface 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, that it'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 atemporary 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 yet to act on 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'llignore the waiver request entirely because (1) itindeed gives
acompany 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 consumier’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, itis 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. | 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 T| 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't incorporate video jacks in
their TV receivers, which would make these ruies 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
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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 etfects 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
- VBT O SUPERBOARD II
gt V) -
P AR complete computer
R ‘E‘_,E‘:' system on a board .
Hiannd Weeal including ful BLLEmGER p 7 v -
,,,,, : “: l‘ " keyboard, video — 20
“ﬂ@ ““ display, audio a S
“a.‘ cassette interface, 8K !‘j“pﬂl I“:f e’
gl - . BASIC-in-ROM and Py e WA TS S
1 R
4K RAM. Expandable. P TR b el
\“ % - Requires +5V at3 ey i

amp power supply.

C1P $349.00

Complete with enclosure and power
supply. All features of Superboard Il. Easy to expand
to more memory and tloppy disk.

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.

OHI0 SCIENTIFIG

1333 S. CHILLICOTHE RD., AURORA. OHIO 44202 (216) 562-3101 See your Ohio Scientific dealer for full details.
CIRCLE NO. 41 ON FREE INFORMATION CARD
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Melntosh

“A Technological
Masterpiece...”

SOLENOID THATISN'T

We at Eumig thank POPULAR ELECTONICS =
for the fine review regarding our Metropolitan
CCD cassette deck in the May 1979 issue. 1979 “Experimenter's Corner.” Resistors R7,
We did, however, note an error regarding the R2, and R3 form the reference voltage
deck’s transport in the “User Comment” sec-  source with the upper fimit defined by V. (R2
tion: “The solenoid-operated transport is + R3)/(R1 + R2 + R3) and the lower limit
astonishingly silent. We heard none of the defined by VccR3/<R1 + R2 + R3). For small
thumps or clunks usually associated with  windows, R2 determines the window open-

solenoid operation.” You then go on to state ing. For very small windows, on the order of 0

Mcintosh G 32 that there is a “motor” sound instead of a to 15 mV, R2 can be eliminated and the

solenoid sound. opening can be adjusted via R7. Resistors

T e As a point of information, the reason sole- A4 and A5 protect the inputs from excessive

Mﬂfﬂ Than d Preamplmer noids are not heard is that there are no sole- current during accidental inputs exceeding

noids. The motor sound is heard because the Vee or ground. Diode limiting can be added

Mcintosh has received peerless ac head mounting assembly is step-motor en-  from the inputs to V. and ground, using D7
claim from ﬂll’ﬂll'lill&ﬂt prnduct gaged, using the same motor that governs and D2.

testing laboratories and outstand- ra'st forward and rewind. —Tom Bensen, Eu- System stability is a function of V. stabil-

iﬂE inharnatianal recugnitiun' T'EIU mig (U.S.A.) Inc., Great Neck, NY ity and op-amp drifts. For 741s and 747s, Vee

g ; should be between 8 and 30 volts. FET-input

can learn why the “more than a MAKING A BETTER WINDOW? op-amps lend themselves well to this applica-

preamplifier” C 32 has been The window comparator circuit shown  tion. Resistors A4, A5, and R6 limit LED cur-

selected for these un'rque honors. above has fewer parts and has better input  rent and should be chosen to allow about 10

protection than that shown in Fig. 5 of the May mA.—Glenn Fasnacht, Lakewood, OH.

Send us your name and address

and we'll Sﬂlﬂd you the mmplet& MOPED TURN INDICATORS vice is connected to a moped generator, if a
product reviews and data on all Many thanks for “Solid-State Turn Indica-  battery is used, as suggested in the article, it
Mcintosh prnducts, Cl}piES of the tors for Mopeds™” (May 1979). The article was ~ would quickly discharge to the zener voltage.
international awards, and a North clearly written. The project will aimost certain- To obviate this, | would rewire the circuit as

: T, i ly prevent accidents because blinking lights shown below.
AI‘I‘IEFICBI’I FM d"ﬂ'mry' 'I'rl}IJ will are easier to see and interpret. Also, the ?)ro- Note, too, that by substituting a dpdt (cen-
IlﬂdEI‘Sfal'Iﬂ 'fl'h]f HEII‘ITI}S"I plﬂdl.l(!t ject is small enough to easily mount on ali ter-off) switch for S1 several advantages
research and development always mopeds. —Bill Saehler, Minnesota City, MN. arise. Diodes D3 and D4 are eliminated, light
has the dppearance and tech- While looking over the moped turn-indica-  assemblies do not have to be insulated from
I'IIJ|DEiCﬂ| look to the fuiure. tor article, | noticed that D4 and C3 are not the frame, and return wiring from the lamps to
switched out of the power circuit by S71. While the switch is not required. —Roy F. Gordon,

this is not particularly important when the de- Hampton, VA.

Keep up to date.
Send now - - - s Isas

#55 I ¥ - -
7 e | T 1.
Mcintosh Laboratory Inc. . i s 3 '/,u' i —FRONT— —L r’J,
Box 96 East Side Station i 'TEoouF ., W
Binghamton, NY 13904 SHADED AREAS. s
BOLY ARsAS
INDICATE . 2 & —
Name - ADDITIONS K s] Ja rL’,_f
7
Address _
Iogbz(
i i ICl
City State Zip T hoi L {—1
If you are in a hurry for your catalog please 2 3 | 9
send the coupon to Mcintosh. For non-rush =
service send the Reader Service Card to the = ar,” Jg_cz
magazine. “TiouF OluF
CIRCLENO. 350N FREE INFORMATION CARD ’T“ T
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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

Six functions — -
high and low ~Z
ohms,acanddc

voltage and =iF
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
DMM’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.

‘ip
measure you won'’t %"% £ ‘
find a better value. x ’ » ?

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

dents in Alaska, Hawaii, and
Washington, the number is
(206) 774-2481.)
2 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
L version of our $169* DMM. It
L boasts Fluke’s exclusive conduct-
E ance capability for high resis-
tance measurements and
0.1% measurement accuracy.
N Both instruments are
available at your
distributor from stock.
For immediate
esponse, fill out

ity, temperature, and vibration.
Function switches need to per-
form reliably through thousands
of cycles. And electrical circuitry
must survive both physical shock
and electrical overloads.

We built the 8022A to with-
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

John Fluke Mfg. Co., Inc.
PO. Box 43210
Mountlake Terrace, WA 98043

O Please send 8022A Troubleshooter data.
O Please send the 8020A Analyst specs.

O Please have a salesman call.

Name

the components devoted to over- — e =
load protection. B o MESER-, s

Take the next step. Contact L Cpioeiny R S -
the Fluke office, representative Address -
or authorized distributor in your Cit Stat 7i
area. In the U.S., CALL TOLL sy vee =%
FREE (800) 426-0361. (For resi- Telephone (). _ Ext

PE &/79
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NEW MARK 111

9 Steps & Celecs

indicator

z kit with arc-shape dis-
play panel!! This Mark 11l LED level indicator i1s a
new design PC board with an arc-shape 4 colors
LED display (change coior from red, yellow, green
and the peak output indicated by rose red). The
power range 1s very large, from -30dB to +5dB
The Mark 11l indicator 1s applicable to 1 watt —
200 watts amphfier operating voltage 1s 3V — 9V
DC at max 400 MA. The circuit uses 10 LEDs
per channel. It i1s very easy 10 connect to the am
plifier. Just hook up with the speaker output!

IN KIT FORM $18.50

Stereo  level

60W + 60W
STEREO AMPLIFIER

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

Assembled $49 .50 ea.

Power transformer $ 8.50 ea.

SW AUDIO AMP XIT

' 2 LM 380 with Volume Control
Power Suppty 6 ~—18V 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. Crystal clear, 100 watts power output
will satisfy the most picky fans. A perfact combination
with the TA-1020 low T.|.M. stereo pra-amp. Spacifica-
tions: *Output power: 100W RMS into 8-ohm/125W RMS
into 4-ohm *Frequency response: 10Hz— 100KHz *T.H.D.:
less than 0.008% *S/N ratio: better than BOdB *Input sen-
sitivity: IV max.

*Power supply:
+40V @ 5 amp.
TA-1000 KIT
$51.95
Power transformer
$15.00 aach

OW TIM DC STEREO PRE-AMP KIT TA-10-204

Incorporates brand-new D.C. design that gives a frequency
response from OHz—100KHz +0.5dB! Added features like
tone defeat and loudness control let you tailor your own
f Indi d LC. reg d powar sup-
plies to eliminate power fluctuation! Specifications: *THD
less than .0056% °T.Il.M. less than .005% °“Frequency re-
sponse: DC to 100KHz +0.5dB *RIAA deviation: +0.2dB
*S/N ratio: better than 70dB *Sensitivity: Phono 2MV
47K/Aux. 100MV 100K *Output level: 1.3V *Max output:
15V *Tone control: bass
+10dB @ 50Hz/trable
+10dB @ 15Hz *Power
supply: +24 D.C. @ 0 5A
Kit comes with regulated
power supply, all you
need is a 48V C.T. trans-
former @ 0.5A

ONLY $44.50

X’former $4 50

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
address given.

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 (41"} 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. Soid in
matched pairs with teak or walnut finish
and a brown fabric grille.
CIRCLE NO. 88 ON FREE INFORMATION CARD

prints upper- and lower-case, double-size,
and double-spaced characters to allow
special effects such as titling 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. Vertical 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 9V4"W x 63%"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
10a.m. — 7 p.m.
vz, FORMULA INTERNATIONAL INC.

7Y 12503 CRENSHAW BOULEVARD
HAWTHORNE, CA 90250
(213) 679-5162 or (213) 973-1921

All items subject to prior sale.

Prices subject to change without notice.

Low-Cost
wC Printer

Radio Shack has introduced an inexpen-
sive printer that produces low-cost hard
copy on 2%’ (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 pushbutton
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 atka-
line battery. $149.00
CIRCLE NO 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 aATTenua-
tor switch; RF GAIN. CLARIFIER, SQUELCH,
and MIC GAIN controls: LED transmit/
receive (Tx/RX) indicator; DIM, CB/PA, LSB/
AM/UsB mode selector, NB & ANL, and
TONE switches. A two-digit, green seven-

(Continued on page 12)
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CIRCLENO.23 ONFREEINFORMATION CARD
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I

It’s a digital signal injector.
And it thinks for itself.

Itmay look like a logic orabe . ..
but oL~ DP-1 Digital PLIser is alot more
uniqu2. Tris 1andheld, circuit-powered
instrument is actuzlly a miniature
pulse gensrator built t> soeed digital
troubl=shooting. ‘

Touchittoacircu t,and DP-1
automatizally senses thelcgic state.
So when youpush the outtan, out
comesone perfect pulse —presetto
the logic famaly you're working with—
of the praper polarity to force the state
the otaerway Hold the button down for
asecend and it starts injecting a
100pps gulse train. With elithe punch
vou n2ed—up to 100 MA.

Thirk wnat a help tra: can be
when yo.r logic circu t is coing some-
thing #llogical. (And just in case you
do sometning illogical, we've included
reverse-polarity and short-circuit pro-
fectian, as well)

I2s sma-t to save -ime witha DP-1.
At $74.95* if's a smart buy, tco.

Smarter tools for testing
and design.

CONTINENTAL SPECIALTES CORPORABION

70 Fulton Tarrace, New Haven, CT 0659 (213 624-3103, TWX 710-465-1227

JTHER OFICES Sam Francison (4157 4218872, TWX 910-372-7992
Zurope: CSC UK LTD. hone Szftron-Walder 0799-21682, TLX 817477
Canada: _en F nxler Rd., Ontario

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

*Suggested US resae. Available at sefected local distributors.
Prices, specifications subject to chenge wilhout notice.

© 1979 Zortinenta Sgecialties Corooraior

CIRCLENO. BON FREEINFORMATIONCERD
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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.

AR e
O @) n
¥ WK = =

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 TIME MODE
to stopwatch opera- l I
tion {'ST"), to second | .

me "12"), t i i s e
2lcrn§22?ﬂ£\g kLS PSS N
This flag comes
on with second
time zone data
and alarm
sefting.
Flag shows cor-
rect day of week
ineachtime zone

Appearsbetween
12 noon and mid-
night in normal
time mode. Also
works in conjunc-
tion with alarm
sefting.

Even when switching
back for a time check, -
stopwatch function con-
tinues uninterrupted.

Events can be timed for
up 10 42 indicated hours.
Beyond that, hour display
starts over at ‘1" without
interruption.

Continuous display of
hours, minutes and
seconds for two time
zones. In second time
zone mode, 12" flag
appears.

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 qudible reminder
.. beep-beeps for 4

minute on the exact
minute of its setting. 1t
refurns 24 hours later.
Resets time, date,

F‘ alarm, day of week
A R R g

) and month. Also
e silences alarm.

moDE %ros & * —Starts and stops
ALARM CHRONO “ » the count. If
[}
[
"I.
3
g
)

| mooe
ALARN CHAOND

SPUIT
L Raaltime RESET

4

depressed

during split

time display,
freezes the

count—

»~ allowing
» automatic

Colon flashes when split changeover

time is displayed. Indi- A o total
cates time is still TP TR elapsed time
accumulating. display.

esets stopwatch to

STOPWATCH MODE. zero for next event. Also
activates 6-second split time

display anytime during the count.

Moving flag records 4/40
seconds. Face shown reads:
9 hours, 59 minutes and

36.4 seconds.

s

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
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And just as quickly as you recalled the date, Water? Don't you worry.
you can set into motion a full-featured stopwatch. The Realtime's face crystal isn't plastic like most
By the way, this stopwatch doesn't just count to 59 chronographs you see. It's tough rock crystal.
minutes like many other chronographs do—butup ~ And not only is it hard enough to resist scratches,
to 12 hours or more. It also precisely cleaves every  but it is fitted so tightly to the case that the chrono-

second into tenths. graph has passed water immersion tests of up to
You may record split times, lap times 100 feet. We know of no other chrono-
or freeze the figures anytime. graph—at any price—that can ofter
You may even alternate between #/ you this security.
your stopwatch functions and This chronograph also has no moving
normal time ones without con parts to break down, and it is unlikely that
cern; by activating one mode, | servicing will ever be required even atter
you don't interrupt the other. years of hard use. It comes with batteries in
$99 buys an place (easily changed by any jeweler), a one

year factory warranty from its manutacturer,
complete instructions, convenient service-by-mail
facilities right here in the U.S., and The Sharper
Image's own guarantee to customers: if for any
reason at all, you are not completely delighted with
your purchase, please return it within two weeks for
a complete and courteous retund.

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 ORDER NOW. TOLL-FREE.

those bracelet links is double stamped to produce the

exact size and taper required. Each link is then Credit card holders may use our toll-free order-

ground and polished. (We dety anyone to tind work- ing number, for quickest delivery. Or send check

manship like this, elsewhere at this price.) tor $99 plus $1.50 delivery. Add $5.94 tax in CA.
You'll also notice there’s no front speaker grill (800) 227-3436

on this alarm chronograph; it doesn't need ore. The In California (800) 622-0733
alarm sound emanates from the rear of the case.

Many other chronographs, in trying to look like '"l[ snlnm ImE

Seiko with its front-mounted speaker, cleverly paste 260 California St., Dept. RA—

on printed front grills. These are functionless; they %FSFE%?%(}]CA 94111
are just imitation. Everything you see on your Real- (419) 1084147 o

time chronograph is there for tunction, nct for show.
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The Best
Deal In
Car Stereo

aEs
m M w78

Our FREE Catalog

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!

¢ Hiustrated installation articles

Fill out the coupon and send right away
for your FREE catalog. Or if 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/cassette car stereo
leaturing electronic turuing and
high fidelity specifications
TS-168 6% three-way
speakers with expo
nental horns

'\M P\IONEER

I YES!
Rush me a
FREE Catalog

I by First Class Mail

"“ﬁ

I Name

I Address

I City

State

| CRUTCHFIELD

I 1 Crutchtield Park, P.O. Caller 1, Department E

Charlottesville, Virginia 22906
D I N S S e
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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 ONFREE INFORMATION CARD

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 “Iso-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
w". 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.93ONFREE 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 “Littie 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

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

computer

readers.

The editors of onComputingrealize  new in personal computers, where

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

to buy a personal computer, and—
how to use it.

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
using a computer — for fun or profit!

EVERY THREE MONTHS
onComputing will bring
the latest develop-
ments in the field of
personal computing:
use,applications, books,
selection—all in an
easy-to-read style.

« onComniputing, inc. 1979

AUGUST 1979

application and what it will cost.
It features book reviews, product
reviews, information on what's

onComputing-

GUIDE TO PERSONAL COMPUTING

Start your subscription today.

____________________________ 1
onComputing Subscription Department, P.O. Box 307. Martinsville, NJ 08836 |
REGULAR subscription rate. |

U.S.1yr. (4issues) « $8.50 Canada & Mexico 1 yr. (4 issues) « $10.00 |

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) |

Europe (and all othercountries, exceptabove) 1yr.a $12.00 -~ surfacedelivery |

| Bill VISA Bill Master Charge Bill me (North America only) |

Card Number Expiration ‘

I

Signature Name (Please print) |

Street/ Apartment Number :
City State/Province/Country Postal Code

7389J

CIRCLE NO. 11 ONFREEINFORMATION CARD

www.americanradiohistorv.com


www.americanradiohistory.com

Grandfathers Clock “Was
cNever °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 RCORPORATETD
Postoffice Box 367
GOODLAND, INDIANA 47948

Phone 219-297-3320
14

NEW PRODUCTS (Continued)

screws into its place. Ali of the popular ac-

cessories can be used with the Little Devil.

which has a *4"-24 thread. The mount and

cable from the old antenna instaliation 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

—

| 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-

Programmable
Clock Radio

General Electric announced the first AM/
l 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.

CIHRCLE NO 96 ONFREE INFORMATION CARD

| —

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- l

plifier. which is equipped with protective '
]

plifier of the preamp section includes n-
puts for moving-coil and fixed-coil pickups.
With the latter. it is said to yield a signal-to- I
| noise ratio of 90 dB. Rated accuracy of EQ
I 1S - 0.2dB, 20 Hz to 20 kHz. $800

I CIRCLENO 97ONFREE INFORMATIONCARD

‘ —
| 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

r |

7 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

i 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 ctaimed to simplify and facilitate in-
stallation. Address: East Coast Enter-
prises. inc., P.O. Box 639664, Miami, FL
33163.

L

L ——
means of compressed air. the tool creates
suction in its tip. with the high-pressure air
flow causing a continuous selt-cleaning ac-
tion as well. Air can be supplied either from
a pressurized line or by an ordinary foot
pump. The tool has atip 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-us pulse or a level change.
[ This 1atest addition to the company’s Black
Box series of laboratory instruments meas-
ures 4" x 274" < 19/16" (102 ~ 73 ~« 40
mm). It is designed to be powered from wir-
tually any 5- to 15-volt external dc source
$7.95. Address: Cincinnati Electrosystems |
Inc., 469 Ward's Corner Rd.. Loveland, OH
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45140
POPULAR ELECTRONICS


www.americanradiohistory.com

New Literature

HEATH INSTRUMENT CATALOG

Described in a 35-page catalog I1s the com-
piete Heath-Schlumberger line of instru-
ments. Included are: computer systems. dis-
tortion analyzers, frequency counters. gener-
ators, individuai 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, MI 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 OSCILLOSCCPE BULLETIN

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

RAD!O 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-80?" The catalog then describes the
TRS-80 System, Level-1 and Level-Il 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 STEREO COMPONENT CATALOG
Akai's 56-page catalog describes its full line
of stereo components, including tape decks.
turntables. receivers, amplifiers. tuners, foud-
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. Akal 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 matenal in
chart format. enabiing 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:
1 ;-wavelength models: heavy-duty mobite
antennas for use between 25 and 54 MHz:
disguise cowl-mount models and base sta-
tion antennas. Address: Antenna Incorporat-
ed. 26301 Richmond Road. Cleveland. OH
44146

WE DARE
YOU

Stop reading. And start listening. It’s that simple.

Even with today’s tape technology, ;
there’s no such thing as an ideal tape for abid”
every machine. Only what'’s best for
you. Which depends only on the
sound you like and the response of

your deck.

Compare specs if you wish —
we'll match ours against anyone

else’s. But we honestly think
you’ll be more impressed by
comparing the sound of our
FX-lorIItothatofany .~
other premium cassette. '
Visit your audio

dealer and take the Fuji
challenge.

FUJL

Magnetic Tape Division

of Fuji Photo Film U.S.A., Inc.
350 Fifth Avenue,

New York, New York 10001
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Now NRI makesiit

Side-by-side
equipment comparison
of NRI and two
other leading schools
shows what you get
for what you pay.
When you have to pay
as much as $905 more
for another school’s course,
you should carefully
consider your tuition
investment.
When you sit down and try to pick
out the school that's best for you, it gets

to be a problem. Catalogs are radically

different and some are not too clear as to
what you actually get for your money. So
NRI has done a lot of the work for you.
And put the prices right up front so you
can make your own judgment.

Of course, we can't compare every-
thing, Lesson clarity and content vary,
What one covers here, another covers
there...or not at all. The material one
school breaks down into eight lessons
may be four at another. And the qualifi-
cations and abilities of instructors are

another question.

NRI SCHOOL A SCHOOL B
COURSE TITLE Master Course in TV, Audio, Master Course in Color TV Electronics Technology and
and Video System Servicing Servicing Advanced Troubleshooting
1&11
CASH PRICE $1,375 $1539 $2280
(terms available)
TV SET NRI designed-for-learning Heathkit GR-2001 25" Zenith model G4020W 19”
kit. 25" (diagonal) color (diagonal) color TV (diagonal) color TV (fully
TV with built-in computer (cabinet extra) assembled)
programming and cabinet
OSCILLOSCOPE | NRI designed-for-learning Heathkit 10-4541 57 Heathkit 10-4541 5"
kit. 5" (8 x 10 cm) (8 x 10 cm) triggered (8 x 10 cm) triggered sweep
triggered sweep sweep (not given until
after graduation)
COLOR BAR NRI designed-for-learning Elenco SG-200 (kit) Elenco SG-200 (fully
GENERATOR kit. 10 patterns 10 patterns assembled) 10 patterns
FREQUENCY NRI designed-for-learning
COUNTER kit. Complimentary metal
oxide semiconductor digital
type
METER NRI designed-for-learning Heathkit (part of TV kit) Private |abel multimeter
kit. Transistorized AC/DC DC only; IK Ohm, volt
volt-ohm meter
AUDIO NRI designed-for-learning Private label pocket transis-
kit. Solid-state stereo tor AM radio kit and AM-
AM/FM receiver with FM-SW solid-state portable
cabinet and speakers radio kit
|
TRAINER NRI Discovery Lab Breadboard Experimental
Electronics Lab
MISCELLANEOUS | Digital logic probe EICO Digital Logic Probe
EQUIPMENT built into TV set

All data as shown in each school’s catalog as of April 1, 1979,
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TV/Audio home

One Million Students,
Over 65 Years’ Experience

So we can only tell you what NRI
has to offer. We've been in education
since 1914, starting as a radio school six
years before commercial broadcasting
was even on the scene. Since then, we've
kept right up with the times, improving
techniques, adding material, creating
new courses to help people improve their
skills and income.

Early on, we learned to keep our
lessons compact...thoroughly covering a
subject, but not so much that students
would be overwhelmed. We call them
“bite-size” lessons because they're easy
to digest.

Learn by Doing
with “Hands-on” Training

And, we pioneered the concept
of “hands-on" training. NRI goes far
beyond theory and textbooks to give our
students actual bench experience and
prepare them for the realities of electronic
servicing. Every piece of equipment in
our Master Course in TV and Audio Ser-
vicing is designed for learning.

You build your own big-screen TV,
the only one complete with computer
tuning that lets you program an entire
evening's entertainment. .. a solid-state

2

Learn as you build with “hands-on" training.
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easy focompare
study courses.

stereo tuner and amplifier with speakers
...your own oscilloscope, digital frequency
counter, and other instruments you use in
your course, use later to service TV's,
audio equipment, and video tape units.
The point is, none of this equipment
is hobby-kit or commercial assembly line
units with lessons “retrofitted” to what
was at hand. NRI has designed each so
vou get invaluable training and experi-
ence vou just can't get any other way.
As you build. you study operation of cir-
cuitry, see how sections interact, perform
“power-on” experiments only possible
with NRI. This total training is exclusive
with NRI...no other school, home study
or resident, offers it.

Instructors
Who Know Their Business

NRI instructors are thoroughly
qualified, with both technical and educa-
tional experience. Most of them helped
develop NRI courses, lessons, and equip-
ment, so they really know what they're
talking about. They re interested in their
students, always readv to help with 4
question, a problem. .. give good advice
to help vou reach your goals.

It's instructors and training like
this that have made NRI the choice of
professional TV servicemen who have
taken home study courses. As a national
survey shows (summary on request), they
recommend NRI by a majority of three to
one over any other school.

So how does NRI give you all this
and still cost so little? We keep costs down
by designing our own training Kits,
eliminating the middleman's profit on
hobby Kits or commercial units. And by
offering our training by mail only. We
have no sales force, no commissions to

pay. You make up your mind in your own § ¢
time, without pressure, let the facts speak @

for themselves. We pass these savings on

10 you in the form of lower tuitions, more &

equipment, carefully designed courses
and effective lessons.
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Send for Free Catalo

No Salesman Will Ca%f

Send for our free catalog today
and get all the details. See every piece of
equipment and kit you get...a complete
listing of fully described lessons...expla-
nations of each and every experiment you
perform. Read about NRI's background
and qualifications. .. career opportunities
...what NRI graduates say about their
tmining .costs and monthly payment

plans for the courses that interest you.

Then compare NRI value and results and
make your decision. Like the million
that have gone before you, we think
vou'll choose NRI. Send the card today.

Build and keep 2-meter transceiver, test equipment
for a communications career.

Orcheckout NRI value-training
in Computer or Commumcuhons/
CB Equipment Servicing.

NRI's new Microcomputer and
Microprocessor course trains you to be the
complete computer technician, at home
with both hardware and software. As
vou learn, you build your own advanced
technolog\ microcomputer, get “hands-
on” experience in servicing and pro-
gramming. Or you may want to look into
the expanding world of communications

: ..mobile
radio. CB.

www.americanradiohistorv.com

microwave, commercial broadcasting,
and more NRI can help you as you build
and experiment with your own digitally
synthesized 2-meter transceiver. For facts
on these and other NRI home study
courses, check the postage-paid card and
mail today. If card is missing, write to:

NRI NRI Schools
McGraw-Hill Contiruing

'1 '1 Education Center
3939 Wiscansin Avenue
nl. Washington. D.C. 20016
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Stereo Scene

By Ralph Hodges

RECORDING AS NATURE INTENDED

T WAS to be a typical recording ses-

sion (details of time and place are not
pertinent to this discussion), and once it
began, our little party of journalists took
just five minutes to zero in on the best
seats from which to hear the orchestra.
What we heard as the music unfolded
was indeed magnificent. As | sat, spell-
bound by the glorious sound, | could al-
most visualize my own microphones
hanging there just so far off the floor and
just the right distance from the front
desks of musicians.

However, that wasn't where the mikes
were at alll For one thing, instead of the
two or perhaps three | had visualized,
there were some two dozen (neither the
producer nor the endineer could recall
the exact number) and they were strewn
around the orchestra like raisins in a fruit
cake. The treatment of French horns
was particularly puzzling. Sound-refiect-
ing panels had been erected a short dis-
tance behind them; which seemed logi-
cal because the bell of the horn faces to
the rear and the back wall of the stage
reflects the sound out to the audience.

Since the recording team had brought
the orchestra off the stage and out into
what wouid be the audience seating
area—d very common practice in U. S.
orchestra recording—something was
needed to take the place of the stage's
enclosure. What seemed less logical
was that the mikes were not in front of
the horns but behind them, a few feet
away from the reflecting panels. Now if
God intended the French horn to be
heard with its bell pointing away from the
listener or the microphone, what were
mikes doing behind the horns and in line
with the bell openings? Certainly the
sound in the control room did nothing to
throw light on the matter.

I suppose | have heard worse ema-
nating from a set of monitors, but that's
not saying much. When, for example,

20

the producer wanted to make sure the
brass did not drown out the strings, he
had the engineer turn up the string
mikes—often to the point where the vi-
olins became shrill caricatures of them-
selves. With microphones sprinkled hith-
er and yon throughout the orchestra,
there were no landmarks by which a lis-
tener could get his bearings in the stereo
image. Perhaps this was just as well, for
a more plausible perspective that
churned and twisted as this one did (be-
cause of the continual changes in instru-
mental balance that were being dialed
in), might have caused motion sickness.
The tympani were getting into all the mi-
crophones, thus losing their crispness
and much of the “snap” of their impact.
It was discouraging to realize that this
sound was the product for which many
dollars per minute were being spent,
when you could walk 30 steps into the
hall and hear how wrong it all was.

Miking the Space. A reaction agdainst
this sort of recording technique has
been underway for some time now. As a
concept it might be termed “miking the
space.” Instead of trying to pick up 40 vi-
olins, 25 violas, 20 cellos, 10 string
basses, 2 oboes, etc., you adopt the out-
look that you're going to try to capture
every acoustic event that takes place in
an area of, say, 80 by 40 feet—the sort
of area a symphony orchestra might oc-
cupy. The nature of the acoustic event
doesn’t matter—it might be a concert of
music, a tap-dancing competition, a
game of dice, or a fly buzzing around.
What matters is that the event as record-
ed sounds naturaf; that it seems to occu-
py the amount of space that it did in real-
ity, and that its aural perspectives are
preserved. If something is happening in
the rear or over to the left, the sound
should come from there when the fin-
ished recordingis played back.
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Of course, this is not the sort of re-
cording technique you use if you are try-
ing to cover up deficiencies in the perfor-
mance or flatter the sound in some way.
What actually takes place is what the mi-
crophones hear and the tape preserves,
warts and all. Nor is it a techiigue that is
easy to bring off in every environment.
But if you accept the idea that the space
need not be a nice neat rectangle as
long as your performing forces cah be
squeezed into it, and if you realize in
advance that the minimum number of
microphones required is usually best,
with additional microphones often prov-
ing detrimental, you can usually manage
something.

Here is a procedure | very often find
helpful, although like everything in au-
dio, it is fallible. First consider the re-
cording environment, because it will de-
termine the character of the reverbera-
tion present on the finished tape. A small
auditorium, for example, is usually less
reverberant than a stone church. This
means that microphones can usually be
placed a bit farther away from the per-
formers without loss of clarity. An advan-
tage can be realized here when working
with very few microphones, because a
more distant mike means less variation
in performer-to-mike distance for any
given performer and fewer problems
with balance. If the performers know
how to balance themselves, the record-
ing will be balanced.

A church may require closer miking if
reverberation is not to interfere with clar-
ity. In this case, you might want to try
more closely spaced mikes and group
the performers in an arc around them: in
other words, the “space” you're defining
now becomes a rough semicircle in-
stead of a rectangle. These suggestions
are perforce very general; every record-
ing situation is a cut-and-try proposition.

Setting Up. Once the mikes are
roughly placed (and before the perform-
ers arrive), send your assistant to stage
center and have him move forward and
back, continuously announcing his dis-
tance from an imaginary line connecting
the microphones. When the monitor Sys-
tem yields what seems to you the most
pleasing balance between the sound
coming directly from him and the rever-
beration his voice sets up in the environ-
ment, you've established an approxi-
mate “subjective distance” for the per-
formance—subjective because you will
usually find that he is somewhat closer
to the mikes than he sounds to be. Have
him mark his positiori on the stage floor

POPULAR ELECTRONICS
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POLIGE RADAR MEETS

With GUL's Micro Scan, you
can own a high-technology
radar detector for only $g9.

Your radar detector should do
two things well: give you as much
advance warning of police radar as
possible, and screen out false
signals. And few competitive units
are able to perform both these
functions well. However, the GUL
G-73, developed by B.E.L. Labora-
tories represents a breakthrough in
both sensitivity and false signal
rejection in a compact, well-
designed case.

Road Superiority.

The 10-year researched GUL
has been tested numerous times
against such units as the Fuzzbuster
XK, the Whistler XK and the XK
Snooper. In separate tests conducted
by the Canadian Tire Corporation
and Motor Consumer Report, the
GUL demonstrated a detection dis-
tance significantly greater on both X
and K bands, than all three competi-
tors. Its nondirectional elliptical horn
antenna receives these signals from
front, back, and sides, and is even
sensitive enough to detect the new
short pulse KR-11 radar. Sicnals of
less than .01 millionths of a volt
(ranging from 9.445-24.445 GHz)

!

A good driving record makes for lower insurance
rates and prevents possible loss of your driver's license.
GUL can help protect yours, It may even pay for itself
within the first year of use, depending upon your
driving habits.

knob lets you optimize GUL's sen-

sitivity for both city and country
conditions.

Doesn't Cry “'Wolf.”
The GUL takes full advantage of
modern integrated circuit tech-
nology to provide a capability of
more than 100 transistors. Many
competitive units try to get by with

don't work as well. GUL's sophisti-
cated circuitry is completely
shielded by a diecast and extruded
aluminum case. This not only
provides a better wearing case than
the often used plastic ones, but also
protects the input terminals from

L card,or send check for $79 plus i
¥ $2 50 delivery (add $4 74 tax in CA). %

% (800) 227-3436 #

E)

synchronous detector to reduce
power consumption to a minimum
and provide a more stable gain
setting—features usually found only
in units costing twice as much.

Two Warnings You Can't Miss.

The GUL uses a double warning
system. Both a tone and light come
on in the presence of radar. And
both remain on until radar is gone.
You're never lulled into a false sense
of security by a tone that sounds
once and then goes off. And you
can control the tone with a front-
mounted on/off switch.

Quick Installation.

The GUL detector is one of the
most compact units available, meas-
uring only 4 "x3"x 42", and weigh-
ing just 20 oz. Its aluminum case is
finished in glare-free matte black
and comes with its bracket in place.
To mount, simply take the adhesive
Velcro pad, peel off the back, and
adhere it to the top of your dash-
board. The bottom of the bracket
has a matching Velcro foot which
anchors your unit securely on top of
the dash. It plugs into your cigarette
lighter. That's all there is to it. The
same Velcro mounting also allows
for easy removal in seconds to
prevent theft. The small size GUL
will fit into any glove compartment.

Try It Yourself.

Order the new GUL detector
today. Better yet, road test it your-
self. See how comforting it is to
observe police radar when it's ob-
serving you. If you don't find it to be
the best electronic counter-intelli-
gence you can have for $79, simply
mail it back. Your GUL comes with
The Sharper Image two-week return
privilege and a manufacturer’s
120-day warranty.

ORDER NOW TOLL-FREE

as few as 20 transistors and they just &

R & % & 85 R @
Call the toll-free ordering number
below and charge it to your credit

n California (800) 622-0733

THE SHARPER IMAGE #

260 Califorria St., Dept. GL—
San Francisco, CA 94111
(415) 788-4747

stray signals, the most common

cause of false alarms. In addition,
the GUL uses an internal voltage
regulator, commutating filter, and

are sufficient to trigger the alert
signal and provide valuable warn-
ings when approaching hills and
curves. An adjustable gain control

i |47 The Sharper lmage
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with a strip of that indispensable silver
tape.

Then, while he faces forward and
talks continuously, have him move left
and right on a traverse that approxi-
mately encompasses the width you ex-
pect the performing group to occupy on
stage. If at any time during his traverse
his voice seems to recede, have him
move forward until the original sense of
distance is restored and mark that posi-
tion with tape. (And, of course, have him
move back appropriately if his voice
seems to approach the microphones.)
When this process is over you will have
established a base line for the front row
of performers. Ultimately you'll be able
to move them slightly forward or back of
this line to establish final balances.

Finally, your assistant should cavort
around the performing area stamping
his feet, clapping his hands, and making
as much noise as possible, but never
stepping forward of the base line. As he
does his act, you should get a vivid
sense of continuous movement within a
well-defined space. The space may not
sound quite like the area blocked out on
stage, but it should seem plausible.

NEW CATALOG OF
HARD-TO-FIND
PRECISION TOOLS

Jensen’s new catalog is jam-packed
with more than 2000 quality items.
Your single source for hard-to-find pre-
cision tools used by electronic techni-
cians, scientists, engineers, instrument
mechanics, schools, laboratories and
government agencies. This popular
catalog also contains Jensen’s world-
famous line of more than 40 tool kits.
Send for your free copy today!

@ JENSEN Tools & Alloys

1730 SOUTH DRIEST DRVE - TEIMRE, AZ. S5281

A 8LISS & LAUGHLIN industsy @

CIRCLE NO.330N FREE INFORMATION CARD
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The Inevitable Little Things. By
this time you should be in pretty good
shape for the arrival of the performers,
who it is to be hoped will give you a few
minutes of run-through so you can set fi-
nal balances. If the environment is re-
verberant and you have had to mike fajr-
ly closely, yourmay find that sibilants are
exaggerated in vocals. Raising the
mikes somewhat and instructing the per-
formers not to sing at the mikes but in-
stead straight out into the presumed au-
dience is the usual remedy.

A frequent problem that can be baf-
fling unless you're prepared for it is the
initial sound reflection that comes from
the performer, caroms off the floor justin
front of him, and reaches the micro-
phone an instant after the direct sound.
As a rule this is the strongest reflection
you'll have to deal with, and it can have
an appreciable influence on the sound.
The easiest remedy is a sound absorber
at the exact bounce point. Church-
pew cushions can be highly recom-
mended as absorbers. Do not, however,
overdo the treatment at first. Start with a
single cushion at the bounce point—
which can be easily worked out when
you consider that the angle of reflection
will equal the angle of incidence—and
work up from there as necessary.

If the performance calls upon the per-
formers to move—or if they move
whether required or not—you have a
special problem. Practical stereo micro-
phone setups simply do not respond to
movement as two ears attached to a hu-
man head do. To get the most natural-
sounding effect, you will probably have
to discuss their movements with them in
advance, using the subjective-distance
base line as a guide. Even then there
are likely to be difficulties.

- . » and it works. You may not be-
lieve it now, but with luck, application,
and a mere two microphones, itis possi-
ble to get startlingly credible and satis-
factory results with this basic technique,
as many brilliant tapes produced by per-
severing amateurs have shown. Even
large-studio  professional recordists,
who sometimes seem incapable of be-
lieving, have inadvertantly proven it.
Here, an anecdote might serve. It may
be apocryphal in some details, but | be-
lieve it to be true in the overall sense.
Back shortly before the era of stereo,
a major label had proposed to do an LP
of excerpts from Swan Lake with a well-
known orchestra. Evidently, the produc-
tion was to be a quick and easy job just
to fulfill contractual agreements. But
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there was a hitch—the orchestra was
going to be on tour on the date for which
the session was scheduled, and the en-
gineers knew nothing about miking the
hall in which the recording would have to
be made. Worse yet, there was no time
to experiment.

This was an intimidaling state of af-
fairs because recording engineers and
the particular hall had had a long history
of enmity. Engineers had found the
place prone to echoes, lack of clarity,
unfortunate balances, and almost any
other sonic ill you can name. The only
statement that could be made in the
hall's favor was that expert listeners
have long found it to be one of the most
thrilling and satisfactory environments in
the world for listening to symphonic mu-
sic. In the end, not knowing what else to
do, the engineers hung a single micro-
phone above the orchestra on stage and
crossed their fingers.

The recording that resulted was pecu-
liar in a number of respects. The strings
sounded like strings instead of strident
implements of aural torture; you couid
sense that the brasses could totally
overpower them unless held in check by
the conductor; and the instruments in
the back of the orchestra actually sound-
ed more distant than those in the front.
The bass drum was a special revelation:
when it went off, you knew something
had really hit you—right in the gut. In
short, the record had a signal on it that
actually managed to represent a sym-
phony orchestra with some plausibility.

And this recording sold—not immedi-
ately or in great numbers, but strongly
and steadily. The company, convinced it
had discovered a hitherto secret love af-
fair between the American record-buy-
ing public and Swan Lake, some years
later issued a two-LP stereo set of ex-
cerpts played by the same orchestra.
This time, however, the engineers were
on familiar ground and were abie to fuss
around with mikes and mike placements
to their hearts’ content. Imagine their
surprise when the new, much more lav-
ishly produced recording didn't sell.

As adamant as my ears may be on
this point, | can't prove that the differ-
ences in recording technique alone ac-
count for the wide variation in sales be-
tween the two versions. But ! suspect
that anyone who has no investment in
the status quo in recording will prefer the
results of simple miking over the multi-
mike “forest” technique, at least for
classical music, given the chance to
compare. If you have the opportunity, try
it for yourself. <
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Julian Hirsch Audio Reports

Fisher Model ST460
Speaker System

R e T

T

The Model ST460
from Fisher is
a floor-standing
i three-way speak-
*2 or system whose
salient characteristic is high efficien-
cy, which permits it to develop very
high output levels when driven by low-
to moderate-power amplifiers. Bass
frequencies are propagated by a 15"
(38.1-cm) woofer that operates at fre-
quencies up to about 1000 Hz, where
a pair of 5” (12.7-cm) cone-type mid-
range drivers take over. There is a
second crossover at 5000 Hz to a sin-
gle horn-loaded tweeter with a nomi-
nal 3" (7.5-cm) mouth diameter. Both
crossovers have symmetrical, 12-dB/
octave slopes.

Overall size of the ST460 is 29%4" X
1814" x 14 9/16" (74.3 x 46.4 x 37
cm) and weight is 53 Ib. Suggested re-
tail price is $389.95, or with genuine
walnut veneer finish as the Model
ST461 for $409.95.

General Description. The drivers
are mounted symmetrically on the
front of the cabinet, with the woofer at
the bottom in its own approximately
4-cu-ft ducted-port enclosure. The two
midrange drivers are side by side
above the woofer with the tweeter
centered above them. At the top of the
cabinet is a control panel with sepa-
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rate three-position switches for adjust-
ing the levels of the midrange and
high-frequency drivers over arange of
+ 3 dB. A pushbutton near the con-
trols resets the circuit breaker that
protects the system against over-
loads. The front of the speaker is cov-
ered by removable, acoustically trans-
parent cloth.

Laboratory Measurements. We

made our basic measurements on the
ST460 with the system’s midrange
and tweeter level controls in their 0-dB
(center) positions. The frequency re-
sponse curve obtained in the rever-
berant field of our testing room was
spliced to a woofer response curve
taken with close microphone spacing.
The latter includes the separately
measured contribution of the port ra-
diation at very low frequencies, cor-
rected for the relative radiating areas
of the port and the driven cone.

As a rule, even a 12" woofer might
be expected to show cone breakup,
beaming, and other undesirable ef-
fects at an operating frequency as
high as 1 kHz. We were not too sur-
prised, therefore, to find response ir-
regularities and a general drop in out-
put from the ST460's 15" woofer
beyond about 500 Hz.

Maximum bass output was reached
at frequencies between 70 and 90 Hz,
falling off steeply at lower frequencies.
Contribution of the port is mostly at
frequencies below 40 Hz; while it1s ef-
fective to a degree between 20 and 40
Hz, the average output in this octave
is far below that of the upper-bass.
Above 100 Hz, the output dropped off
smoothly and gradually to a minimum
at 1000 Hz of 10 dB below the max-
imum bass level. Beyond 1000 Hz,
the output again rose gradually to

Performance Specifications

Specification
Frequency response

Rating
40-20,000 Hz =10 dB

Measured
48-18,000 Hz =5 dB
20-19,000Hz ~10dB

Efficiency (avg SPL at 92 dB 92 dB
1 meter, 1 watt)
Recommended amplifier 25-130 watts Confirmed
power
Peak distortion-free 112dB Not checked
SPL with stereo pair
in typical room
Crossover frequencies 1000 and 5000 Hz Confirmed
Woofer diameter 15" Confirmed
Voice coil 2" Not checked
Loading Ducted reflex Confirmed
Midrange (size/type) Two 5" cones Confirmed
Voice coil diameter 9/16" Not checked
Tweeter (size/type) 3" horn 2" mount diam.
Nominal impedance 8 ohms Confirmed
Enclosure dimensions 294" x 184" x 149/16" Confirmed
Weight 53 pounds Confirmed
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23


www.americanradiohistory.com

about +5 dB between 7000 and
16,000 Hz and fell off sharply at about
18,000 Hz. Overall frequency re-
sponse (with the controls centered)
was + 5 dB from 48 to 19,000 Hz, well
within Fisher's ratings. Tweeter dis-
persion was quite good.

The ST460's high efficiency was
demonstrated by its ability to produce
a 92-dB sound pressure level (SPL) at
a distance of 1 meter when driven by
2.83 volts of random noise in an oc-
tave centered at 1000 Hz. The tone-
burst response was uniformly good,
with no signs of prolonged ringing or
spurious output frequencies. Imped-
ance averaged about 8 ohms, reach-
ing a maximum of about 30 ohms at
the 65-Hz bass resonance and a mini-
mum of 6 ohms at 750 Hz. Bass dis-
tortion at a 1-watt input was less than
1% from 100 to 50 Hz, and only 7% at
30 Hz. At a 10-watt input, distortion
measured less than 2% down to about
50 Hz and climbed to 14% at 30 Hz.

User Comment. We listened to a
stereo pair of the Fisher ST460
speakers mounted on stands that
raised them about 7" above the
floor—an arrangement that, while not
critical, seems to enhance the sound
of many speakers. What we heard
sounded clean, with a generally good
frequency balance that correlated well

s * e o 7 et
10000
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Composite corrected frequency response for ST460 Speaker System.

with what we had measured. Occa-
sionally, we experienced a heaviness
in male speaking voices and in some
musical material. We attribute this to
the emphasis in bass response
around 80 Hz. Although some of the
low-frequency performance is based
on psychoacoustic illusion, it is con-
vincing enough to give an overall im-
pression of very solid bass.

Clearly, the balance of compro-
mises (a component of all loudspeak-
er design) has been tipped in favor of
disco and rock music in the case of
the ST460. The frequency response
gives a little extra “punch” to the bass
and “sizzle” to the treble, without
weakening the midrange to an extent

that would cloud vocals. And while the
CIRCLE NO. 101 ON FREE INFORMATION CARD

system’s performance with classical
music might not suit the most de-
manding listeners, itis more than ade-
quate for its intended application.

One characteristic of the ST460
that will probably have a special ap-
peal to the rock and disco listener is
its ability to conserve amplifier power.
We were able to drive the system to
ear-shattering levels with a 20-watt
amplifier. On the other hand, the sys-
tem took the output of a 200-watt am-
plifier right in stride. By most stand-
ards, the ST460 would not be consid-
ered cheap, but if the potential saving
in amplifier power is taken into ac-
count, along with the level of musical
performance offered, it seems like
qQuite an economical speaker.

Shure M95HE

Stereo Phono Cartridge

=" The Model M9s-
_ ED stereo car-
. tridge has occu-
" pied the position

just below the
V-15 Type Il in Shure’s product line,
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filling the gap between the moderately
priced M91 series and the deluxe
V-15 series. Although priced only
slightly above the M91, the M95 car-
tridge was designed for a somewhat
flatter high-frequency response.

www americanradiohietorv com

When Shure introduced the top-of-
the-line Model V-15 Type IV phono
cartridge last year, one of its features
was a hyperelliptical stylus shape de-
rived from the hyperbolic stylus previ-
ously developed for the M24H (CD-4)
cartridge. This type of stylus has an
extended contact area against the
groove wall and a small radius that
gives it excellent high-frequency trac-
ing ability. it occupies the same posi-
tion in the Shure products that the Shi-
bata and its derivatives do in the lines
of other manufacturers.

The new M9SHE consists of an
M35 body fitted with the new N9SHE
stylus. The diamond tip of the stylus is
identical to that of the V-15 Type IV.
According to Shure, it makes a reduc-
tion of as much as 25% in harmonic
and intermoduiation distortion com-
pared to the elliptical stylus used in
the MOSED. Since the M95 cartridge
is electromagnetically similar to the

POPULAR ELECTRONICS
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V-15 series, it would appear that add-
ing the N9SHE stylus to the M95 body
might result in a cartridge that has
many of the special qualities of the
V-15 Type IV but at a substantially
lower price.

The M95HE is designed to track at
forces from 0.75 to 1.5 grams. Shure’s
“trackability” ratings rank it a close
second to the V-15 Type IV. Since the
body is that of a standard M95ED,
owners of that cartridge can upgrade
to an M95HE at any time by merely
plugging in a hew N95SHE stylus as-
sembly. The MO5HE costs $89.50, the
NI5SHE stylus $34.00.

Laboratory Measurements. We
tested the MO5HE in the tonearm of a
Thorens Model TD-115C record play-
er at the niaximum tracking force of
1.5 grams. The electrical load was
47,000 ohms in paraliel with 500 pico-
farads. Shure recommends capaci-
tance between 400 and 500 pF, {more
than most turntables and preamps
supply), but response measurements
with both values showed that 500 pF
yielded flatter overali response.

The cartridge’s output was 4.75
mV/channel at a 8.54-crn/s velocity.
Channel levels baianced within 0.9
dB. The vertical stylus angle, mea-
sured with a CBS STR160 record,
was 26°. Frequency response and
channel separation were measdured
with CBS STR100, JVC TRS-1007,
and B&K QR-2009 test records. In ad-
dition, we measured the separation at
a nurhber of spot frequencies with an
Audio-Technica AT-6605 record.

Frequency response differences
between the records were relatively
minor. With the STR100 record, re-
sponse was flat within =1 dB from 40
to 16,000 Hz falling to about —6 dB at
20,000 Hz. Channel separation read-
ings fell into two groups. The CBS and
B&K records révea|ed less separation
than the JVC ahd Audio-Technica rec-
ords, which were fairly similar. Thé mi-
drange separation was 22 to 23 dB
with the first two discs and 30 to 35 dB
with the other two. At 10,000 Hz, the
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Frequency response and crosstalk for MO95HE Stereo Phono Cartridge.

separation was 28 to 30 dB with all but
the B&K record, which gave a 20-dB
reading. At 20,000 Hz, the CBS and
B&K records gave respective separa-
tion readings of 17.5 and 15 dB, while
the JVC and Audio-Technica records
showed a 22-dB separation.

The low-frequency resonance in the
low-mass Thorens tonearm (14 grams
effective mass, including the 6.3
grams of the cartridge) was at 10 Hz,
with an amplitude of about 7 dB.
Tracking distortion was measured
with Shure’s TTR102 (400- and
4000-Hz intermodulation distortion)
and TTR103 (10.8-kHz tone bursts at
a 270-Hz repetition rate) test records.
The M readings with the TTR102 in-
creased from 2% or 3% at low levels
to 6% to 8% at velocities in the 22-
to-27-cm/s range. With the tracking
force reduced to 1 gram, the cartridge
mistracked severely above 22 cm/s.
The repetition rate distortion with the
TTR103 record was extremely low
(Shure cartridges have consistently
been outstanding in this test), increas-
ing from 0.63% to 0.84% as the veloc-
ity increased from 15 to 30 cm/s.

Subjective tracking of the MO5SHE
was judged with Shure “Audio Obsta-
cle Course” records. As with the
TTR103, we have found that Shure
cartridges tend to be among the best
in their ability to track these very-high-
velocity musical selections without au-
dible distortion. The M95HE was no
exception, handling everything on the

ERA Il record without difficulty and
revealing only a trace of “hardness”
on the highest levels of the bells and
combined harp and flute sections of
the ERA IV record.

User Comment. While it is easy to
distinguish between a low-priced car-
tridge and a high-priced one by listen-
ing or measurement, differences tend
to become more elusive when com-
paring cartridges of similar overall
quality. Consequently, we found no
dramatic audible differences between
Shure's M95ED and MOSHE car-
tridges. Their measured performance
was similar, too, although most of the
differences did favor the MISHE. Of
course, we could not measure record
wear, which should be appreciably
lower with the greater contact area of
the hyperelliptical stylus.

The M95SHE supplements, but does
not supplant, the M35ED in the Shure
line. Anyone about to replace a worn
stylus on the M35ED wouid do well to
choose an N95HE, but it would be
harder to justify replacing a good
N95ED stylus with the N9SHE just to
modernize. While these two siblings
can be distinguished on the basis of
audible and measured performance, it
is the family resemblance that pre-
vails. It may be that reduced record
wear, a fairly intangible factor hard to
confirm through measurement, will tip
the balance in favor of the MO5HE.
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Lectrotech Model PP1-400

Dual-channel
Peak Power Indicator

POPULAR ELECTRONICS
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% THE Lectrotech
% Model  PPI-400
= dual-channei, LED
= peak-power in-
** dicator is suitable
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for monitoring the outputs of a stereo
or two mono power amplifiers. It indi-
cates power levels over a 30-dB
range on two vertical columns of
LEDs. A range switch provides 18 ca-
libration points for the 0-dB level (six
power levels at impedances of 4, 8,
and 16 ohms). The indicator can also
be calibrated to any other power or
impedance over a very wide range by
connecting appropriate resistances
across terminals on the rear apron.
The 0-dB power level can be set any-
where from 3 to 1250 watis at 8 ohms
or over a different power range for
impedances between 2 and 35 ohms.

The device can be connected
across the speaker outputs of an am-
plifier or across the input terminals of
the speaker systems themselves. It
measures 14"W x 8"D x 33"H (35.6
X 20.3 x 9.5 cm) and weighs 3.5 |b
(1.6 kg). Suggested retail price is
$129.95 (plus $24.95 for optional No.
LWC-1 walnut cabinet).

General Description. Each col-
umn of power indicators consists of
eight calibrated LEDs. The bottom
four are green LEDs and are labelled
-30, -28, —24, and -12 dB. The
next two are yellow LEDs and are la-
belled —9 and -6 dB. Finally, the two
top LEDs are red and are labelled

3and 0 dB. If the red LEDs flash
during operation, it can be assumed
that the amplifier is being overdriven
or is being driven too close to its limits.
This, of course, assumes that 0 dB
corresponds to the amplifier's rated
maximum output power.

The seven-position range switch
has six positions calibrated in watts
full-scale from 25 to 800 at a 4-ohm
impedance. Separate inner scales are
used for 8- and 16-ohm loads, with
0-dB power levels corresponding to
12.5 to 400 watts full-scale at 8 ohms
and 6.25 to 200 watts full-scale at 16
ohms. The seventh position, labelled
AUX, can be used with the optional ca-
libration procedure to set the 0-dB
sensitivity for almost any power and
impedance level one wishes.

The Mode! PPI-400 is shipped from
the factory with its calibration termi-
nals connected together by jumper
links and the aux sensitivity set for
6.25 watts into 4 ohms for a 0-dB level
indication. (This is 6 dB more sensi-
tive than the lowest standard range.)
By replacing the links with suitable re-
sistances, their values determined ac-
cording to a formula given in the own-
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er's manual, the 0-dB sensitivity can
be set as desired.

Although the accuracy of the 0-dB
calibration depends on the accuracy
of the resistors, the relationship be-
tween it and other power-level LEDs
is fixed by the internal design of the
Model PPI-400. (Precision resistors
are available from Lectrotech.) Since
the two channels are fully indepen-
dent of each other, it is possible to set
each for a different 0-dB reference.

Laboratory Measurements. We
connected the Model PPI-400 across
the output of an amplifier capable of
developing the 60 volts or so required
to aetivate its highest level LEDs. We
then drove both channels in parallel to
check the device's tracking.

The accuracy of the LED displays
was checked at 1000 Hz. At each set-
ting of the range switch, we increased
the signal level until each of the LEDs
in turn began to glow at its maximum
brightness. The actual voltage applied
to the device was then measured with
an accurate meter and converted to
an equivalent power level. Since the
LEDs are not driven by a flip-flop or
similar circuit, there was some am-
biguity as to exactly when each LED
was just on. The LEDs began to giow
well below the level that produced full
brightness, which resulted in an un-
certainty factor of a couple of decibels
when reading the display. in every
case, however, the two channels be-
haved in identical manner.

The readings we obtained were
consistently low. (The indicated power
was less than the actual power.) If we
had elected to use the point at which a
LED first began to glow as our mea-
suring criterion, the error would have
been even greater. The error was not
significant in any case, measuring
about 1 dB and a maximum of 2 or 3
dB near the —24-dB indicator.

We measured the response of the
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device with 1000-Hz tone-burst sig-
nals. As we changed the duty cycle
from continuous to 4 cycles on and
128 cycles off, the error did not ex-
ceed 1 dB. Sensitivity was up about
0.7 dB at 20 Hz and down 4.4 dB at
20,000 Hz, relative to 1000 Hz.

User Comment. In view of its in-
tended application as a peak-power
indicator (not a meter), the errors we
observed in the Model PPI-400 are of
no significant import. The device does
a fine job of displaying the actual op-
erating signal levels—both average,
shown by the number of LEDs lighted
during any passage, and peak. (Even
the briefest peak registers visibly on
the display.)

The PPI-400 is easy to connect into
an audio system, and its LED displays
are clearly visible and easy to inter-
pret even from a distance.

The owner's manual refers to the
use of the Model PPI-400 as a speak-
er-system phasing checker. This is
not entirely accurate, since all it can
check is a polarity reversal of the two
sets of signal leads coming from the
amplifier to the speaker systems and
to the device itself. Actual phasing of
the connections at the speaker Sys-
tems can have no effect on the behav-
ior of the Mode! PPi-400.

A power-on indicator in the Model
PPI-400 would have been a welcome
addition. lts absence, for example,
caused us to unwittingly leave the de-
vice powered for days on end. But
even leaving it powered continuously,
the PPi-400 operated coolly, even un-
der full-load conditions.

In sum, this was one of the most
versatile and inexpensive peak-power
indicators we have used. It is attrac-
tive, flexible, and does exactly what it
is supposed to do. Such a device can
be an educational addition to an audio
system.
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Manne Corps tradmon is one from those who know thelr trade. the tradltlcn cf thz Cc-rps Find
of strength znd oride. And,asa  You sharpen your confidence out more abzcut us. Mail tae card
Marine, you lea-n to carry it on.  with tough physical training. or call 800-4z3-2500, tol. ree.

You learn an important job skill  Anc, then, you walk with pride. _n Califorria, 300-252-0241.
Because you've earned a part in

The Few.
' %J The Prcud.
The Marines
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AC—DC Operation

BNC Inputs 1 Meg Direct 50 Ohms Prescaled
8 Large .4” LED Readouts

Auto Decimal Point & Zero Blanking

1 Year Limited Warranty Parts & Labor
100% Factory Assembled in U.S.A.

$14995

MODEL 500 HH

50 Hz — 500 MHz
Without Battery Capability

SAVE s50  '99%

With Battery Capability

MODEL 500 HH . .$169.95
MODEL 100 HH ..$119.95

MODEL 100 HH
50 Hz — 100 MHz

The 100 HH and 500 HH hand held frequency counters
represent a significant new advancement, utilizing
the latest LSI design . . . and because it's a DSI inno-
vation, you know it obsoletes any competitive makes,
both in price and performance. No longer do you have
to sacrifice accuracy, ultra small readouts and poor
resolution to get a calculator size instrument. Both
the 100 HH and 500 HH have eight .4 inch LED digits
— 1 Hz resolution — direct in only 1 sec. or 10 Hz in
.1sec. — 1 PPM TCXO time base. These counters are
perfect for all applications be it mobile, hilltop, marine
or bench work. (800—
854-2049) {800—542-6253)

FREQUENCY COUNTER CONSUMER DATA COMPARISON CHART

sUG'STD.| FREQUENCY TYPE OF ACCURACY OVER SENSITIVITY DIGITS  |PRE-SCALE INPUT|
MANUFACTURER MODEL LIST RANGE TIME BASE TEMPERATURE RESOLUTION
- | pmice e 17°-40°C [0° - q0cc| PO HE- gg:‘:,:z 245_30':::; N Isn‘éf‘é'; 1 SEC | 1SEC
DSI INSTRUMENTS 100HH | § 99.95 | 50Mz-100MHz TCXO 1 PPM 2PPM | 25Mv | Na NA | 8 4 | 100Hz | 10Hz
DS/ INSTRUMENTS | S00HH | $14995 | 50M2-550MH2 TCXO 1 PPM 2pPM | 25Mv | 20mv | somv | 8 4 | 100Mz | 10Kz
csct MAX-550 | $149.95 | 1kHz-550MHz | Non-Compensated |3 PPM @ 25°C| 8 PPM | 500 Mv- | 250 mv | 250 mv | 6 a NA | 1kHz
OPTOELECTRONICS OPT-7000| $139.95 | 10MHz-600MHzZ TCXO 18PPM | 32PPM| NS NS R E P 1kHz | 100 Hz

"1 KHz- 50 MHz } Continental Specialties Corp.

The specifications and prices Included In the above chart are as published in manutacturer's literature and advertisements appearnng in sarly 1979, DSi INSTRUMENTS only assumes responsibility for their own specifications.

) | n
@ @‘ — T-500 Ant. ................... $ 7.95
oy === AC-9 Battery Eliminator $ 7.95

100 HH. . .$ 99.95
500 HH...$149.95

Prices and/or specifications
subject 1o change without

notice or obtigation

W/Battery Pack...$119.95
W/Battery Pack...$169.95

These prices include factory
installed rechargeable NiCad

battery p

acks

DSI INSTRUMENTS, INC. TERMS: MC - VISA - AE - Check - M.O. - COD in U.S. Funds
7924 Ronson Road, Dept. G Please add 10% to @ maximum of $10.00 for shipping, handling

San Diego, California 92111

and lInsurance. Orders outside of USA & Canada, please add
$20.00 addition to cover air shipment. Cahtornia residents add

CIRCLE NO. 15 ONFREE INFORMATION CARD 6% Sales Tax
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solid-state level-sensing
O switch for Ssump pumps

By Phillip Windolph

|

FLOODED basement is a minor
household disaster. That's why
most homeowners whose basements
are prone to flooding install sump
pumps. Some, however, have discov-
ered to their chagrin thal the pump
somehow fails to operate when it is most
needed. In many instances of failure, the
pump itself is actually in perfect working
order. Rather, it is the water-detecting
actuator switch that's the culprit. never
sendinga turn-on command to the pump.
Here's a simple, dependable circuit to
replace the often-unretiable (usually me-
chanical) switch supplied as part of the
pump assembly. It will automatically ac-
tivate the pump when the water level
reaches the level of a pump trigger
probe. Once activated. the pump will re-

main energized until the water level falls
below a keep-alive probe. If the pump
fails or cannot keep the water in check,
an optional alarm will sound as the water
level reaches a trigger probe specifically
for that purpose. The project can be
powered either by batteries or the ac
line. Inexpensive components are em-
ployed, most of which will be found in
any well-stocked junk box

About the Circuit. The Electronic
Sump Pump Switch is shown schemati-
cally in the figure. Positive voltage from
the power supply is applied to the COM-
MON probe via resistors R1 and R2.
(This and all other probes are stiff wires
or metal rods suspended above and ex-
tending to different levels in the sump.}

7 7 7 ¢
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As can be seen in the figure, the com-
MON probe extends almost to the bottom
of the sump. Any water entering the
sump comes into contact with this
probe, but as yet nothing which would
cause activation of the pump happens.

As the water level in the sump rises,
the KEEP-ALIVE probe touches the water,
but this still does not activate the pump.
If the water reaches the level of the
PUMP TRIGGER probe, current can flow
from the positive supply voltage terminal
through R1, R2, the water in the sump,
AR5 and finally into the base of Q3. This
transistor then turns on and provides
base currentfor Q4. When Q4 conducts,
it energizes the coil of relay K1.

Once this relay is energized, the nor-
mally open contacts are closed and two
things happen. Line current is able to
flow through the coil of K2, a heavy-duty
ac relay. Also, the path between the
KEEP-ALIVE probe and the base of Q3is
completed. Energizing K2 provides line

voltage across S01 for the pump. If the
sump pump is connected to the socket,
it will be activated and will start to pump
the water out of the sump.

As the water level drops, the conduc-
tive path provided by the water in the
sump between the COMMON and PumpP
TRIGGER probes will be interrupted.
However, current will continue to reach
the base of Q3 via the KEEP-ALIVE
probe, R7, and one set of contacts of re-
lay K1. Because this probe extends al-
most to the bottom of the sump, relays
K1 and K2 remain energized (as does
the pump motor) until practically all of
the water has been evacuated. When
the water level drops below the free end
of the KEEP-ALIVE probe, Q3 is deprived
of base current and is cut off. This
causes Q4 to stop conducting, deener-
gizing K1, K2 and the pump moltor.

If the pump motor fails or cannot cope
with the amount of water entering the
sump, the water level will rise above the

Iri
a)

st 2N2222

ALARM TEST
L _

—s 9y

ZR2 Zr3
IK =K

COMMON
PROBE

ALARM
TRIGGER
PROBE

Al—Dc-energized buzzer. bell. Sonalert™
similar audible alarm*
C1—0.1-pF. 1000-voit disc ceramic

DI.D2—IN40OT rectitier
Fl—Fast-blow fuse *
KI—Dc-energized relay*
K2 117-voltrelay*

Q1 through Q4- 2N2222 or similar npn
switching transistor*
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Q2
2N2222

Q4
2N2222
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PUMP TRIGGER and KEEP ALIVE probes
and eventually reach the ALARM TRIG-
GER probe. This probe is part of the op-
tional alarm circuit and should be mount-
ed near the top of the sump. Although
the alarm circuit is independent of the
pump controller, itis a valuable addition
to the project.

The alarm circuit closely resembles
that of the pump controller and operates
in a similar manner. Water reaching the
ALARM TRIGGER probe provides a path
for current to reach the base of Q1. This
transistor begins to conduct and pro-
vides base drive for Q2. Transistor Q2
then conducts and completes the circuit
for audible alarm A7, which alerts the
homeowner to the fact that water in the
sump has risen to a critically high level.
He can then try to get the pump working

r———UNC
H‘""‘H—D—_
NC t_n_
'—-} '—<I
—— (4]
IpF
=——aaNC
1 K2 S
— ..—___4L4rf i

S3
PUMP TEST

PUMP MOTOR

KEEP—
ALIVE
PROBE

PUMP
TRIGGER
PROBE

PARTS LIST

The following are Va-watt, 10% tolerance car-
bon-composition resistors:

R1--39.000 ohms*

R2 through R7-—— 1000 ohms*

S1-—Normally open pushbutton switch

S2—Miniature spst toggle switch

S3-—Spst toggle switch*
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1y
VAC

Schematic diagram of the sump
pump switch. Water in the sump
provides a path for base current.

SOI-—Ac power socket

Misc—Line-powered. regulated or battery dc
supply*; suitable enclosure; barrier terminal
strip; perforated board; fuseholder; line
cord; metal rods or stiff. solid-conductor
wire; hookup wire: solder; self-tapping and
machine hardware | etc.

*See text.
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or, if necessary, bail the water out of the
sump manually.

Two switches are associated with the
alarm circuit and one switch is included
in the pump controller. These switches
provide test facilities for the alarm and
pump (S1 and S3, respectively) and the
ability to silence the alarm (S2). The cur-
rents handled by S1 and S2 are relative-
ly small, so miniature components can
be used in these locations. Switch S3,
however, as well as the contacts of K2
must be capable of handling the current
demanded by the pump motor, so use
heavy-duty components.

The author employed a solenoid/
spring-type buzzer as his prototype’s
audible alarm. Diode D1 is connected
across the buzzer to protect Q2 from in-
ductive spikes generated by the buzzer.
Other types of alarms can be used,
some of which will not require the inclu-
sion of D1. A SonalertTM or similar audio
oscillator will not necessitate diode pro-
tection for Q2, but an alarm bell will.

Which type of audible alarm you
choose is largely a matter of personal
preference and parts availability. Simi-
larly, there is a great deal of leeway in
the choice of components Q1 through
Q4 and R1 through R7. General-pur-
pose 2N2222 transistors are suggested
in the parts list. Just about any low-pow-
er npn transistor is suitable for use as
Q1 and Q3. Exactly which transistor
types are acceptable for use as Q2 and
Q4 depends on the audible alarm and
relay (K1) used. If the current demand of
either load is fairly low, say, 300 mA or
less, a general-purpose component
such as type 2N2222 can be used as a
relay or alarm driver.

However, if a load draws more than
300 mA, a higher-power driver will have
to be used. A good rule of thumb is to
use a transistor with a collector current
rating that is double the current required
by the alarm or relay coil. The author
employed a sensitive 6-volt relay for K1
(Sigma No. 70R4T-6DC), which permit-
ted the use of a low-power npn driver.
Diode D2 was included to protect the re-
lay driver from inductive spikes.

The values specified for the fixed re-
sistors (R1 through R7) are nominal
ones. Substitutions can be made freely if
you want to use components you have
on hand. However, do not make the
fixed resistances so low that they tax the
base current ratings of the transistors
employed in the project.

Either a line-powered or battery sup-
ply can be used for the project. The ex-
act value of supply voltage is not critical
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and can be chosen to accommodate a
particular dc relay (K1). Practical supply
voltages range from 6 to 15 volts. Al-
though it is not necessary, voltage regu-
lation is desirable in a line-powered sup-
ply. The widespread availability of volt-
age regulator ICs makes the inclusion of
regulation simple and inexpensive.

If the alarm circuit is included in the
project, battery power enjoys a signifi-
cant advantage over a line-powered
supply—it will still provide power to the
project if the commercial power line is
blacked out. Of course, if line power is
not available, the pump motor will not be
activated, even though K1 will be ener-
gized. The alarm circuit, however, will be
activated if the water in the sump rises to
the level of the ALARM TRIGGER probe.
This will alert the homeowner that water
is accumulating and had best be bailed
out before any damage occurs. Also,
when neither the alarm nor pump con-
troller circuit is triggered, practically no
current is drawn from the battery supply.
If nonrechargeable batteries are used to
power the project, long operational life
can be expected.

Construction. The circuit is relatively
simple, which suggests the use of per-
forated board and point-to-point wiring
techniques. Remote mounting of the
alarm and pump controller circuits will
simplify any future servicing. If this is
done, the circuit board, relays, switches
and power supply can be housed in a
suitable enclosure which can be in-
stalled at some convenient location.

A four-terminal barrier strip can be
mounted on the control box for the leads
running to the sump probes. These
probes can be fashioned from either
metal rods or lengths of solid No. 12 or
No. 14 copper wire and should be
mounted rigidly above the sump. The
probes are of varying length, with the
COMMON probe extending almost to the
bottom of the sump, the KEEP-ALIVE
probe extending almost as deeply, the
PUMP TRIGGER probe reaching about
halfway down, and the ALARM TRIGGER
probe extending only a short distance
into the sump. Suitable lengths of hook-
up wire should be soldered to the probes
and routed to the barrier terminal strip
on the control box.

When constructing the control box, be
sure to observe the polarities of all semi-
conductors and, if a line-powered supply
is built in, of electrolytic capacitors. Use
the minimum amount of solder and heat
consistent with making good connec-
tions. Take special care in wiring the
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117-volt ac portions of the project so that
no shock hazard is present.

Checkout and Installation. After
the control box has been wired, connect
short lengths of hookup wire to the barri-
er terminal strip. Remove a portion of
the insulation from the free end of each
wire. Next, fill a drinking glass or mea-
suring cup with water and place the wire
connected to the COMMON probe termi-
nal into the water. Place the wire con-
nected to the KEEP-ALIVE probe terminal
into the water. (Keep these and all
probes from touching each other to real-
istically simulate actual operation. No
damage will occur, however, if the
probes accidentally come into contact.)
Activation of the pump controller, in-
dicated by a click as the relays are ener-
gized, should not yet happen.

Now insert the wire connected to the
PUMP TRIGGER probe terminal into the
water. You should hear a click as the re-
lays are energized. If desired, a lamp
can be connected to power socket SO1
and the line cord connected to the power
line (assuming this has not yet been
done}. The lamp will then indicate that
the relays are energized and that line
power is reaching socket SO1.

Remove the PUMP TRIGGER wire from
the water. The relays should remain en-
ergized and no click should be heard.
Then remove the KEEP ALIVE wire from
the water. At this time, the relays should
drop out and a click heard. Finally, insert
the ALARM TRIGGER wire into the water.
The alarm should sound and remain on
until the wire is removed from the water.

Press the ALARM TEST pushbutton
and keep it depressed. The alarm
should sound and remain activated until
the ALARM DEFEAT switch is opened.
The operation of the PUMP TEST switch
can be checked by closing it and observ-
ing whether the load connected to sock-
et SO1 receives line power.

Once it has been determined that the
control box is functioning properly, a
permanent installation can be made.
Mount the control box at some conven-
ient point and interconnect it with the
sump probes and pump motor. Be sure
to bypass the stock pump-activating
switch as it is no longer needed. As a fi-
nal check, you can quickly fill the sump
with water. The alarm should sound until
the pump has lowered the water level
beyond the reach of the ALARM TRIGGER
probe. The pump should remain on until
the KEEP ALIVE probe is no longer im-
mersed, at which point nearly all of the

water will have been taken out. o
(Projects continued overleaf) 33
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Vehicle low-fuel indicator
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UNNING outof gas can be an exas-

perating experience. The low-fuel
indicator described here can help you
avoid this sijtuation. It will sound an
alarm when the fuel level in your gas
tank reaches a predetermined mini-
mum. This level can be preset by a sim-
ple potentiometer adjustment.

Circuit Operation. In most vehicles,
the fuel-level sensor is a float-controlled
potentiometer (sender) wired in series
with the dashboard-mounted fuel gauge
(meter) and connected between the
chassis and + 12-volt line as shown in
Fig. 1. As the fuel level changes, the re-
sistance changes, making the meter in-
dication change.

The voltage level thus generated
across the fuel-level sensor can be
tapped off (at the meter) and, as shown
in Fig. 2, applied through a low-pass fil-
ter R8-C4 so that the voltage across C4
is the average across the sender. This
low-pass filter also eliminates any rapid
voltage fluctuations due to gasoline
sloshing and a bouncing sensor float, or

By Bradley Albing

+12v

FUEL
GAUGE
@———> TO ALARM ‘

SENDER3

FUEL TANK |

Fiy. 1. Typical fuel-gauge cireuit. :r

voltage transients generated by the ”
switching voltage reguiator as used in
some vehicles. H
The C4 voltage is applied to the non- |
inverting (+) input of comparator /C1, ‘
and rises with decreasing fuel in the ‘
tank. When this voltage exceeds the R4 |

Jorir k. //4'/1/41 0 ey ////'/////'///'//7//)//'// tovel

preset voltage on the inverting (-) input,
the output of /C1 (pin 6) goes high.

This voltage (approximately 9 volts) is
high enough to cause zener diode D6 to
conduct and turn on transistor Q1. When
turned on, this transistor draws current
through audible alarm A1, and turns on
optional indicator LED1.

As long as the fuel level is low, the
output of /C1 remains high. To silence
the alarm until the tank is filled, CANCEL
switch S7 is depressed to trigger SCR1.
When triggered, the SCR brings the
junction of R5-D6 (the input to Q1) down
to approximately 2.2 volts, which is not
high enough to cause D6 to conduct and
activate the alarm circuit. Since the SCR
is powered by dc, it will remain turned on
as long as the /IC1 output is high (the fuel
level is low).

As long as SCR1 is conducting, there
will be about 1.2 volts (two diode drops)
across D7 and D8, enough to turn on Q2
and cause LED2 to operate. This LED is
a special type that incorporates a built-in
flasher circuit that makes the LED flash
at a 2.5-Hz rate as long as the LED is

{Continued on page 40)

Cable on author’s prototype has connector for +12 volts, ground and tank sender unit.

34

www americanradiohistorv com

POPULAR ELECTRONICS



www.americanradiohistory.com

PARTS LIST

Al—Sonalert, buszer or other 12-volt alarm
(Radio Shack 273-060 or similar)

C1.C2—100-pF . 25-V aluminum electrolytic

C3.C5—0 1-nF. 25-V disc or My lar

C4—300-pF. 15-V tantalum electrolylic

DI1.D7.D8—INGI4

D2 —1N5742. 18-V. 400-mW zener

D3.D4.D9—IN7SIA. 5. 1-V. 400-mW zener

D5 1N4001

D6 IN5732. 6. 8-V, 400-mW zener

ICI—3140E op amp

[LED!—red LED

LED?2 -Litronix FRL-4403 flashing LED (Ra-
dio Shack 276-036)

Q1—2N3053 or similar

Q2-—2N3904 or similar

The following are Ya-watt. 109% tol resistors.

RI.RIT—100 ohms

R2—33 ohms

R3.R5.R!12—470 ohms

R6— 10 megohms

R7—470.000 ohms

R&—-33,000 ohms

RY-330 ohms

R10--10.000 ohms

R13—-820 ohms

R14—200 ohms

R4—25.000 ohm potentiometer

SCR1—2NS5062

S 1-—normally open pushbution switch

Misc.—Suitable (Radio  Shack
270-2%5 or similar), interconnecting leads.

enclosure

mounting hardware

Note: The po board (LF-2) is available for
$4.50 plus S1 postage/handling from BFA
Electronics. P.O Box 212. Northfield. OH
44067 . Ohio residents please add sales tax.

Printed circuit board mounted in prototype with al

AAAAAAA -

..évznf
33n
+
c2

o AMAAAA

R9
330N Al

LED!

05
e IN4OOI

03 7
5.1V
D4
5.1V
q
3 Q2
’ 2N3904
RS
FROM 33K
FUEL-LEVEL
SENSOR )
+ 3
=4 :
ca
3oom=i |.|
-

Fig. 2. Comparator ICI turns on when fuel drops below
some predetermined level, and sounds the alarm. The SCR
circuit energizes a flashing LED during the Cuancel mode.

arm and CANCEL switch on top.

AUGUST 1978

www.americanradiohistorv.com

35



www.americanradiohistory.com

36

clectrronics

career
training

from )
specialists.

If yow're interested in learning how to fix air
conditioners, scrvice cars or install heating
systems — talk to some other school. But if
vou’'re serious about electronies, come to
CIE —The Electronics Specialists.

Special Projects Director
Cleveland Institute of Flectronies

POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

M y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “John,” he said, “learn to
do one important thing better than
anyone else, and you'll always be
in demand.”

I believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.

Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
sct a broken bone, either. Would you?

For these things, you'd want a
specialist. And you'd trust him. Be-
cause you’d know if he weren’t any
good, he'd be out of business.

Why trust your education
and career future to
anything less than a
specialist?

You shouldn’t. And you certainly
don’t have to.

FACT: CIE is the largest indc-
pendent home study school in the
world that specializes exclusively
in electronics.

We have to be good at it because
we put all our eggs in one baskcet:
electronics. If we hadn’t donc a good
job, we’d have closed our doors
long ago.

Specialists aren’t for
everyone.

I'11 tell it to you straight. If you
think clectronics would make a nice
hobby, check with other schools.

But if you think you have the
cool —and want the training it takes
— to make sure that a sound blackout
during a prime time TV show will be
corrected in seconds —then answer
this ad. You’ll probably find CIE has
a course that’s just right for you!

At CIE, we combine
theory and practice. You
learn the best of both.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting be-
cause it's based on some fairly recent
scicntific discoveries. It’s built on
ideas. So, look for a program that
starts with ideas —and builds
on them.

That’s what happens with CIE’s
Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely. .. before you start to
apply them!

But beyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you perform hundreds of checking,
testing and analyzing projects.

In fact, depending on the course
you take, you’ll do most of the basic
things professionals do every day —
things like servicing a beauty ofa
Zenith color TV set. . . or studying a
varicty of screen display patterns
with the help of a color bar generator.
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Plus there’s a professional quality
oscilloscope you build and use to
“see’ and ‘“‘read” the characteristic
waveform patterns of electronic
cquipment.

You work with experi-
enced specialists.

When vou send us a completed
lesson, vou can be sure it will be
reviewed and gradcd by a trained
clectronics instructor, backed by a
team of technical spccialists. If you
need specialized help, you get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question.

People who have known
us a long time, think of us
as the “FCC License
School.”

We don’t mind. We have afine

record of preparing people to take . . .

and pass. .. the government-
administercd FCC License exams.
In fact, in continuing surveys nearly
4 out of 3 of our graduates who take

the exams get their Licenses. You
may already know that an FCC
License is nceded for some carccrs
in clectronics —and it can be a
valuable credential anytime.

Find out more! Mail this
card for your FREE
CATALOG today?

If the card is gone, cut out and
mail the coupon.

I'll send you a copy of CIE’s
FREE school catalog, along with a
complete package of independent
home study information.

For your convenience, I'll try to
arrange for a CIE representative to
contact you to answcer any que stions
vou may have.

Remember, if yon are scrions
about learning clectronics. . . or
building upon your present skills,
vour best bet is to go with the clec-
tronics specialists — CIE. Mail the
card or conpon today or write CIE
(and mention the name and date of
this magazine ), 1776 East 17th
Street, Cleveland, Ohio 44114,

Patterns shown on TV and oscilloscope screens are simulated.

r-----------------l

Cleveland Institute of Electronics, Inc.

1 Cl
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1776 East 17th Street. Cleveland, Ohio 44114

l Accredited Member National Home Study Council
l (] YES... John, I want tolearn from the specialists in clectronics — CIE.
Send me my FREE CIE school catalog —including details about troubleshooting
l courses —plus my FREE package of home study information. PE.O5
Print Name [ I _
l Address Apt.
l City. I S R I
l State - _Zip - .
l Age Phone (arca codce) o I
Cheek box for G. L Bill information: | = Veteran [l Active Duty
B Mail today?
39
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powered. The maximum voltage permit-
ted across this special LED is 6 volts,
hence the presence of 5.1-volt zener di-
ode D9.

The incoming dc power line is noise
decoupled by R1, C1 and C3. Zener di-
ode D2 clamps any transients to a max-
imum of 18 volts while diode D1 makes
sure that the correct polarity is supplied
to IC1. Filter R2-C2 decouples the pow-
er line to the alarm and indicator circuit.
Diode D5 clamps any voltage spikes
that may occur if an inductive load, such
as a buzzer, is used as the alarm. Resis-
tor R6, connected between the output of
IC1 (pin 6) and the noninverting (+) in-
put, adds a small amount of positive
feedback to give the comparator a little
hysteresis and speed up the transition
from low to high. This also reduces the
likelihood of comparator oscillation.

Construction. The circuit may be
constructed on perf board, Wire-
Wrapped, or on a pc board such as that

40
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Fig. 3. Actual-size etching and drilling
guide is shown at left. Component
placement guide is above.

and wiring of the fuel-level sensor in
your vehicle, consult the vehicle repair
manual.

shown in Fig. 3 along with the compo- |
nentinstallation. [

The two LED indicators, CANCEL
switch S71, level-select potentiometer
R4, and the selected audible alarm are
not mounted on the pc board.

The finished pc board can be mount-
ed within a selected enclosure that will ‘

Calibration. There are two ways to
calibrate the system. The first is to wait
until the fuel tevel is down to the select-
ed low level, then adjust R4 until the
alarm sounds off.

The second approach is to disconnect
the fuel gauge from its feed line to the
fuel sender but leave the lead connected
to the low-fuel alarm, then connect a re-
sistor-substitution box between the fuel
gauge and ground (as a substitute for
the fuel sender). Adjust the value of the
resistor until the fuel gauge indicates the
desired level. Adjust R4 to sound the
alarm at that point. Disconnect the resis-
tor box and replace the fuel sender line.

Once the fuel-level turn-on point has
been determined, depress S1 to silence
the alarm. After the tank is filled, the
alarm will be reset until the fuel level
drops below the predetermined point. &

POPULAR ELECTRONICS

also mount the off-board components.
Power can be derived from any +12-volt
source that becomes active when the
vehicle ignition key is operated. The |
ground can be any convenient metal |
element that is solidly connected to the
vehicle chassis. ’

You will have to locate the dashboard
end of the fuel sensor lead. Test this
lead by measuring the voltage across it |
with various levels of fuel. Usually, the
lower the fuel level, the higher the voit-
age. Itis possible for this voltage to vary |
due to the action of the vehicle switching |
voltage regulator (if your vehicle uses
one) so this must be considered.

If you have any doubt as to the type

www americanradiohistorv com
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By Cass Lewart

9 Portable gas leak meter
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TOXIC and explosive gases are an
ever-present danger in our mod-
ern society. They include natural gas,
propane, fuel vapors. and invisible and
odorless carbon monoxide.

The ultra-sensitive gas-leak detector
presented here indicates the quantita-
live presence of these gases and en-
ables one to track down and pinpoint the
source of a gas leak by observing the
unit's meter indication. Moreover, it is a
portable, battery-powered model for use
in boats, automobiles, at campsites, or
in any other location where ac power is
not available. (An ac-operated noxious
gas detector with an audible alarm for
preset gas levels was described in a
project that appeared in PoPuLAR ELEC-
TRONICS, August 1976.)

Circuit Operation. The gas sensor,
GS1in Fig. 1. consists of an electrically
heated tin-oxide pellet that changes re-
sistance when exposed to carbon mo
noxide, hydrogen, propane, alcohol,
gasoline vapor. and other oxygen-
reducing gases. Power for the circuit
can be obtained from either six D cells,
preferably rechargeable, connected in
series or from an optional 9-volt battery
eliminator. Reqgulator IC1 reduces the
available 9-volt level to the 5 volts re-
quired by the circuit. Optional LEDT is a
9-volt power-on indicator.

Current from the regulator heats gas
sensor GS1's semiconductor pellet. The
sensor. R4. R7. and R8 are arranged in
a bridge configuration. The null indicator
consists of M1 and R6. while D1 and D2

serve as protection for M1. Overall cir-
cuit sensitivity is determined by the val-
ue of resistor R5. while S2 provides a
BATT. TEST function.

Once the bridge is balanced, by NULL
potentiometer R8, any change in the re-
sistance of GS7 will create an unbal-
anced condition. When this occurs, the
meter’'s poinier swings up-scale, by an
amount proportional to the change in re-
sistance nf GS1.

Construction. With the exception of
GS1, J1, M1, B1. R8. S1, and 82, the
circuit can be assembled on a piece of
perforated board. Select an enclosure
large enough to accommodate the
board and all off-board components, in-
cluding B1 and its holder

tusivelv d:

Timeglow Company Ltd. — A pany

Digitai Electronic Alarm Clock System

=
harcot
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TG 1002 R12-s Complete kit except case

"7G 1003 B-S 12/24

TG 1002 R12/24

ey

16 IIZ/)Q

TG 1001 A12/24

1G 1004 12/24
Dealer inquiries solicited - Ask for confidential price list on your letterhead.
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o Available i two display sizes: TG 1001, 6° {15mmi ana TG i002. 9" [23mm)
® High eficiency “RED", "GREEN" and “YELLOW™ LED chsplay

d to eiectronic time “movements”

Y

Our prices are LOWEST because we specialize in time systems. All merchandise 100% guaranteed.

INEW Digital Electronic Alarm Ciock Systems and Clock/radio Modules in [RED, ¢

Now you can make a digital clock anywhere and in any color you want. Step by step Instructions provid
Functional Features TG 1001 and TG 1002

w, or BLUE

ed for systems. Only soidering iron and solder needed for easy assembly.
Clock {radio) Module only

(Complete kit except case}

o User programmadle 12/26 i *, 50/60 Hz. fxed of flashing colon indicator TY [ ITEM NUMBER | OESCRIPTION PRIGE] | Q1Y DESCRIPTION

& On board alarm OsCALOr

o PM.. Colon. Alarm "ON” LED indicators

» Multipie 9-minute snooze counter

@ Direct drve LED display - no RFI

® 24 hr alarm with ON-OFF contof

® Display flashes after power has been interrupted for more than 2 seconds

@ Insensitve (0 tempovary loss of power (2 sec |

# Easy to use siow. fast and seconds time set controts

© One finger 59-minuie sieep counter settng oy =

o Four distlay modes (TIME. SECONDS. ALARM and SLEEP) e TG 10T G _'_r }

® Leading 2610 blanking ot "“\ud"" AC - S T |

® Extermal Diightness CoNtrol capability S vm¢s {pake | 6 15mmi system | 12501 .5 (15mm) module

S albeaclaEICEICRCHIsCRIRERREONRY | ixche™ Pena TRV e Velow 24K 1| T 1001 Y24 LED Yellow, 24 b

 Puisaing 2 kHz atarm tone output W conne<® 6 115mm; system | 1400 & (15mm) module 1025

 Operates from ungle wincing transformer and T OB ES TV Bioe 2 or N o v ey,

Functional Features TG 1003 3 (7.5mm) system. | module, .3 {7 Smm}

» User programmabie 12 or 24 v, and fixed or flashing coion mdicators. 12VDC Case. :} Speaker included

® Digt size 37 {75 mm). 4 digit fluorescent Indicator panel switches & speaker ;'.. {no switches. no

© Hours, mnuLEs. secoNds Set Controts. 106, 4 el |l BERcne L)

« Hours, minutes, seconds reset control with on the hour signal output 11024 Hz. I sec) 76 1004 125 ‘L]Cnomx :;S“‘m ' e ol 2 1706k
Speaker nciuded | inchates swiches & T 00474 [LC0 M hr_ 7 5

o Operates from 12 VDC supply. speakes 189 (16mm) motule %0

o Lockout of time serting when display is “off” with display mode select ‘ [ TG 1004 ] 5 (LCD. AR 4 ﬁTi‘Ty_q VF 2. 6

* Automouve display baghtness control Kgic. {10mm1 system (15mm) module 9.50

» Crystai controvied osciliator (4,194304 MHz), includes swiiches & 16 005 1(91 VF AR 6

© Brght 0.3" vacuum Rucrescent cesplay fiterable 1o Blue. Green and Yellow. speaker 1985 15mm) module 10.25

o Protected agamst automotve VOitage ansients and battery reversal. B VFS":Z hra B J25g 01 TG 1001 and TG 1002 modules and systems, oniy

® Convenient no roll over time Setting controls at ! Hz rate. e Lipom 5y sem 1250 1ne 24 w moduies have optional 12/24 hr cadabillty.

« Leading zero bianking. O - 2 L400 | *ter 2 ¢ manih introductory pertod. prices vl increase

- starting Jec 1, 1979, tor systems with 82 00 asd for

004 ——
« LCD 4° {10mm) 4 digit display.
o AM, PM ingicator [for 12 hr onty). WK [wake ume) and TM {sieep ume) indicators.
o 12 or 24 nr avallable
o Usey programmabie fixed or flashing coion
® On board alarm osaliator.
* Multple 7 manute snooze counter.
® 24 b alarm wath on-off control.
® 59 minute sieep counter seting.
« Convensent no roll over time settng controls at | Hz rate on hours and minutes
* Hours, MINUtes reset Control with on the hour signat sutput
® Crystal controlled osollator of 32.768 kHz.

Accessories

TY. | ITEM NUMBER [ DESCRIPTION
ast and slow sef,

Todules with §1.50 per Item. Accessonies pricss will
emain the same

Shipping and Handling Charges
secands and alarm For tiock systems add $2.50 per sysiem.
on-oft swilch

TG 101

sel switch 1=l
B LE/ VF| Tianslormer 120V

For modules and atcessoies {except transfarmers)
add $1 00 per order,

For transtormers add $100 per transtormer.

Zor orders over $10000 - no tharge.

We ship woridwide - Add 20% lor overseas crders.

Prices subject to change withaut notice

To order, cali or send check/money order with order

00 ioem to: Micropram. inc. 14320 Saratoga-Sunnyvale Road

Snooze and alarm

0

[7%]

ransformer 220V 700
0

1]

Speaker Tor alarm | |
ine_cori
Ine cor

0 ME 2 TRy = Fargpe |20 Saraloga. CA 85070 US.A.

TG 1005 — A 12 0r 24 hr clock module featuring 4 digit, 67 {1Smm}, vacuum fluorescent (;‘? e 7) 595 Tel: (408) 867-5659

display filterabie to Blue, Green or Yeilow. Other features simitar to TG 1008, TWX/TELEX: 910-590-9000 Micropiom
Total pric= of Items checked abave

Name Ehare,
Calif. residents add 6% sales tax

Addres: City. Seate Zip.
Shipping & handling charges

Charge card number VISA/MC— Exp. Date

Total =heck or money order

For MC include 4 -digit Interbank number Signature,

CIRCLENO 36 ONFREE INFORMATION CARD
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Mount the meter movement on one
side of the enclosure’s front panel, the
remaining off-board components (ex-
cept B1 and J71) on the other side of the
panel. The battery holder and optional
battery-eliminator/charger jack J1 are
| best mounted on the rear wall of the en-

PARTSLIST

Bl Six D cells in series

| DI.D2 Germanium diode (IN34A or simi-
lar)
GS1—Maodel 812 gas sensor
ICT —S-volt regulator  (Radio Shack No.

2761770 or similar)

J1- Normally  closed miniature phone jack

' (Radio Shack No. 274-281 or similar)

[ LEDI - Red light emitting diode

M1 —50-pA meter (Radio Shack No. 22051 .
No substitute)

R1 - 1000-0ohm, Y2-W_ 10% resistor

‘ R2- 22.000-0hm. Y2-W | 10% resistor

| R3.R7- 4700-ohm. V2-W. 10% resistor

| R4 -15.000-0hm, V2-W. 10% resistor

‘r RS-—2700-0ohm, Y2-W_ 10% resistor

' R6-—-2200-ohm. Y2-W | 10% resistor

R& - 10.000-0hm linear potentiometer

I ST —Spstswitch

S2 0 Dpdeswitch

” Misc.

holder; enclosure:; Y9-volt de caleulator-type

7-ptn miniature tube socket; hattery

ac adapter (optionaly; machine hardware:
hookup wire: solder; ete.
i *Available for $7.50 postpaid from Southwest
1 Technical Products Pept.. PE-2. 219 W,
‘ Rhapsody. San Antonia, TX 78216.
” closure. If desired, GS1 can be mounted
| either directly on the front panel or in a
separate housing, the latter fitted with a
| cable to connect it to the main enclo-
sure. The sensor itself takes a miniature
7-pin tube socket.
After the project is assembied, install
a fresh set of D cells in the battery hold-

N INEXPENSIVE pocket calculator
can be converted to operate as an
electronic pedometer to keep an on-
going tally of the number of steps taken
while walking and jogging. Then, with a

42

er, set S1to oN and S2to BATT. TEST,
and make a note of the point on the me-
ter's scale at which the pointer comes to
rest. Turn off the power and carefully re-
move the cover from the meter's face.
Use a felt marker to identify the battery-
test point on the meter's scale.

%w—cﬂ/ %gykﬁéj conlied, . .

S2to RUN and, in a neutral atmosphere,
adjust NULL control R8 until the meter in-
dicates zero. Now, place a drop of al-
cohol or gasoline on a finger and ap-
proach the sensor. The meter pointer
should swing up-scale. Move the finger
away from the sensor; it will take a min-

R3
4.7K
Ji -
-y ille o
y SI
1 3
+
=g
=W
RI R2 E
iK 22k%
LEDI \

R7TE
47KE
RS K‘!:
2.7K 7
MI
50uA RE
2.2K
ZR8
10K
ZNULL
DI D2

4

GsI o
BOTTOM 5(0
VIEW o

Fig. 1. The gas sensor forms one arm of «a Wheatstone bridge.
Pins 1, 2and 3 can be intercha nged with pins 4,5 and 6.
Once bridge is balunced by RS, a change in resistance

of GS1 will cause meter pointer to swing upscale.

Operation. Set 51 to oN and allow the
sensor to heat up for about two minutes.
Set 82 to BATT. TEST and check that suf-
ficient voltage is available from the bat-
tery. (A set of fresh D cells will last about
20 hours. An external 9-volt battery-
eliminator/charger can be used.)

After the sensor has warmed up, set

simple conversion, you can use the cal-
culator to determine the number of
yards, meters, miles, or kilometers trav-
elled. Although the conversion de-
scribed here is “hard wired" into the cal-

www americanradiohistorv com

ute or so for the sensor to settle back for
the next measurement. Readjustment of
R8 may be necessary occasionally. If
setting time is too long, change R7 to
1000 ohms.

When looking for a gas leak, note lo-
cations where the meter swings up-
scale to narrow down the location. o

Electronic pedometer
o forjoggers

> , ;L )
/]//f/// I crsrrtest ir rerd (LI ///’///’////f//’/’ /v

By Andrew A. Modla

/’//'/’/‘/////.}/////// ,///’///////’//,/ //’/(/{///{7 ﬂ//ﬂ(y{///é//(y

culator, you sacrifice none of the cal-
culator’s basic built-in capability.

Calculator Conversion. The first
thing you must do is determine whether

POPULAR ELECTRONICS
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e et

or not your calculator has a built-in con-
stant function. To do this, press CLEAR,
1, +, 1, . If your calculator has the
necessary constant function, the display
should read 3 and should increment by 1
for each additional operation of the
key. Having established the fact that
your calculator does indeed have the
constant function, you can proceed with
the conversion.

Conversion of the calculator consists
in simply wiring a foot-operated switch
across the — key. First, carefully open
the calculator's case and locate the con-
tacts for the key. Then solder a 5’

(1.5-meter) or so 'ength of 26-gauge |

flexible stranded wire to each = switch
contact. Insulate the soldered connec-
tions with a layer of electrical tape.

Now, test your hookups in the follow-
ing manner. Turn on the calculator and

| keyin 1, +. 1. Touchtogether and sepa-

rate the free ends of the wires two times.
With the first touch, the display should
read 2 and with the second, 3. If the test

checks out properly, turn off the calcula- |

tor and reassembile it, routing the wires
out through the side of the case. If nec-
essary, use a sharp knife to cut a slot to
allow the wires to exit the case. No other
modification IS necessary .

ke,

T0
| CALCULATOR

Footswitch Fabrication. As shown
in the drawing, the footswitch is fabricat-
ed from a commercially available “air-
pillow” foam insole. Begin by cutling a
1" (25.4-cm) square away from the cen-
ter of the heel area of the insole. Cement
a square of copper-coated Mylar or
any other flexible conductive matenal
over the cutout on both sides of the in-
sole, conductive surtaces face-to-face.

Solder the free ends of the flexible
wires from the calculator to the conduc-
tive material. Then cover the “switch”
assembly with duct or other durable tape
to keep out dirt and moisture.

Slide the insole into your shoe and put
on the shoe. Turn on the calculator and

COPPER FOIL ,DUCT TAPE
INSOLE

Place copper foil on each side of
insole hole and insulate with tape.

= KEY

f S

keyin 1, + 1.Now, as you walk around
the display should read 2. then 3, then 4.
etc.. as you successively put weight on
the switch shoe with each step. If youdo
not obtain these results, turn off the cal-

culator and carefully check oui the
switch arrangement.

Determining Distance. Every time
you use the pedometer, you must first
key in 1, +. 1. Thereafter, the calculator
increments the display by 1 for each
step taken by the shoe in which the
switch is installed. To determine how far
you have run or walked, you must find
out how many steps you take in a given
measured distance (mile, kilometer,
etc.). You must, therefore, measure oft
the “control" distance and walk or run it
to determine how many steps are re-
quired to cover the course.

Let us assume you wish to know how
many miles you have walked and have
previously determined that it takes you
1056 steps to walk a mile. (Note that a |
step is two strides. If the switch is in your
right shoe, a step is completed every
time you set down your right foot.) Now,
subtract 1 from the total displayed by the
calculator. This is necessary because
the first step you take will register 2. I
we assume you stopped at 7200 steps,
simply divide this number by 1056 your
‘control” number, using the calculator to
obtain the number of miles walked
Therefore. 7200/1056 6.82 miles.

PRB-1 DIGITAL LOGIC PROBE

Compatible with DTL, TTL, CMOS,
MOS and Microprocessors using a 4
to 15V power supply. Thresholds au-
tomatically programmed. Automatic
resetting memory. No adjustment re-
quired. Visual indication of logic lev-
els, using LED's to show high, low,
bad tevel or open circuit logic and
pulses. Highly sophisticated, shirt
pocket portable (protective tip cap

and removable coil cord).

DC to > 50 MHZ

10 Nsec. pulse response
120 K © impedance
Automatic pulse stretch-
ing to 50 Msec.

Automatic resetting memory

Open circuit detection

% ADD $2.00 FOR SHIPPING
(N. Y. CITY AND STATE RESIDENTS ADD TAX)

Automatic threshold resetting

Compatible with all logic
{amilies 4-15 VDC

Range extended to 15-25 VDC

with optional PA-1 adapter
. Supply O.V.P. to + 70 VOC
# ‘No switches/no calibration

OK MACHINE & TOOL CORPORATION
3455 Conner St., Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091
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BY ROBERT GROVE

OOD RADIO reception depends as
much on a good antenna as it does
V on a "hot” radio receiver. This is espe-
cially true with modern public-safety-
band vhf/uhf scanning monitors, which
almost invariably have high sensitivities
in the range of 0.5 uV or better. Aside
from the usual whip antenna supplied
with the scanning monitor, there are few
commercially made antennas available
for working vhf and uhf.
Fortunately, there is an alternative to
a commercially made vhf/uhf antenna.
A standard TV antenna can be “tailored”
to provide excellent reception on the
public safety bands. In this article, we
will describe how this can be done and
give you some idea of how the modified

Make_it_you rself TV antenna stacks up against a popular

high-performance discone antenna.
I
anten na Antenna Theory. The standard whip |
. . antenna supplied with scanning moni- !
|mpr0V93 receptlon tors is generally adequate for city-wide ]
reception of repeaters and base sta-
Of tions. However, when an external anten- r
na is connected to the scanner to im- !

pu th SerV|CeS prove weak-signal reception, all signal .b

44 POPULAR ELECTRONICS
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UHF CORNER
REFLECTOR

Adding more
elements will
provide better
gain and
directivity.

SUPPORT

ROTATOR

\

RIGID PVC __|

MAIN MAST —*=

LOG-PERIODIC

DIPOLE

levels increase dramaticatly—including
the levels of local signals. This can lead
to problems. The most serious forms of
scanning monitor interference are front-
end overloading and intermodulation
distortion, recognized by their frequent
recurrence throughout the tuning range
of the receiver. Images from aircraft
communication and FM and TV signals
that pop up in the middie of the public
safety bands are another problem.

The problems that plague the public-
safety-band fistener are especially se-
vere in metropolitan areas. The problem
is compounded with the use of omnidi-
rectional ground-plane antennas that re-
spond equally well in all directions. What
is really needed to maximize reception is
a beam antenna with high forward gain
and greatly limited side and rear gain.
Such an antenna can be aimed at the
transmitting source to zero in on that sin-
gle signal to the virtual exclusion of other
signals that can interfere with and mask
the desired signal.

A few modifications to a low-cost TV
antenna can produce an excellent beam
antenna for vhi/uhf public-safety-band
monitoring. We modified a Radio Shack
“Super Color Special” (similar to the
Model VU-90) antenna for our purposes.
The results we obtained were so salis-
factory that no further experimentation
was necessary.

AUGUST 1979

The TV antenna employs a log-peri-
odic design in which every element is
cross-connected to the feed line. The
antenna is actually a series of center-fed
dipoles, each slightly different in length
to resonate at a slightly different fre-
quency. The dipoles are connected to a
common feedline. The response of the
elements is related to the logarithm of
the frequency, hence, the name log-
periodic dipole array.

Electrically, elements that are not re-
sonant at the frequency to which a re-
ceiver is tuned at any given moment be-
have like directors and reflectors. This
endows the antenna array with both di-
rectivity and gain. The elements of a log-
periodic antenna are incrementally
shortened from the tongest wavelength
at the lowest frequency to the shortest
wavelength at the highest frequency
which gives the antenna a characteristic
V-shaped outline.

Each dipole is used at two frequen-
cies—its resonant half-wave (A/2) fre-
quency and its three-half-wave (3A/2)
frequency. Hence. the longest element
performs on 140 and 420 MHz, while the
shortest element performs on 174 and
522 MHz. Also. because of the large
diameter of the elements, compared to
their length, the dipoles are very broad-
band. This makes the modified antenna
usable over a range from well below 130

www.americanradiohistorv.com

to beyond 174 Mhz in its A/2 mode and
from below 400 to beyond 550 MHz in its
3A/2 mode.

With the antenna erected, you will
note that its elements are angled for-
ward. This is done to merge the front
lobes of the characteristic cloverleaf pat-
tern that occurs on any 3A/2 dipole. The
result is that the direclivity of the anten-
nais considerably increased.

When used for TV only applications,
the Radio Shack Super Color Special
(as well as the Model VU-90) antenna
offers an average gain of 4 to 6 dB
(about 1 S unit) over a single dipole. Its
front-to-back ratio is around 12 dB. An-
tennas with more elements will provide
better gain and directivity figures.

Because the feed impedance for the
antenna is approximately 300 ohms or
less, a standard 4:1 TV Balun matching
transformer is required between the an-
tenna and the coaxial line you will be us-
ing. You need not concern yourself
about the impedance of the feed line;
either 50- or 75-ohm coax will work fine.
For cable runs in excess of 50" (15.2m).
use RG-8/U foam dielectric coax. Al-
though new dry 300-ohm twin-lead feed
cable is low in losses, when it gets old.
wel. and cracked, it causes more prob-
lems than it is worth. Itis for this reason
that coaxial cable is recommended in-
dustry-wide for two-way radio communi-
cation and commercial TV signal distri-
bution systems.

Modification. Referring to the draw-
ing. saw off the entire boom section thal
contains the 6" (15.2-cm) elements in
front of the corner reflector. Be careful to
avoid damaging the longer element
closest to the reflector (this element is
connected to the antenna's cross-feed
system) or any of the reflector elements.
Next. cut the longest pair of angled
elements to a length of 20" (50.8 cm) on
each side of the boom. This 40" (101.6-
cm) dipole is now cut for 140 and 420
MHz. Now. cut the shortest pair of an-
gled elements to 16" (40.6 cm) on each
side of the boom. This 32" (81.2-cm) di-
pole is now cut for 170 and 510 MHz.
Once the longest and shortest ele-
ments are trimmed to size. the remain-
ing elements can be proportionately
trimmed so that the outline of the anten-
na will have a characteristic V shape.
You simply place a straightedge on each
side of the antenna so that it touches the
extreme ends of the cut elements and
locate the cut points for the remaining
elements. In the case of the Super Color
Special and Model VU-90 antennas. the
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Webcar

Eye-level
Weigh
Watcher

Separate digital

readout puts your
exact weight right
before your eyes.

Your present scale gives you.a number for
every five pounds - and a line for the pounds in
between. To make matters worse, the
needle's at your feet.

Our scale puts your weighi where your
eyes are—in bold, red, easy-to-read
numbers. It's marvelous! You step on the
scale and your weight's right there. A visual
record of the pounds you shed.

The readout unit mounts with either self-
adhesive clips or screws. The color’s soft
white. The physical size of th2 scale unit is
10.5”x10.5” x 2.5" and the digital readout unit
iI54.75"x3" x1.25". Tryitona 15-day money
back guarantee. Call toll free to charge it to
any national credit card or send your check
for $49.95 plus $5.50 shipping and handling
to Douglas Dunhill. (IIl. residents add sales
tax.) Complete with four AA batteries.
Watching your weight's naver been easier
or as nice.

Call Toli-Free
800-621-5554

llinois residents please call 800-972-5858
(In operation 24 hours, 7 days a week)

¢ Computer controlled electronic
accuracy

o Automatically adjusts to zero

¢ 300 ib. capacity

* A fraction of the price of doctor-type
pedestal scales without a digital readout

Louglas Dunhil/

INC..HAFFORDABLE QU

Dept. 53-2378 g
Ten Douglas Dunhill Drive, Oak Forest, IL 60452
© Douglas Dunhill inc. 1979
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third and second longest elements will
be 17" (43.2-cm) and 18" (45.4-cm)
long, respectively, on each side of the
log periodic array’s boom.

Trim the longer corner reflector ele-
ments so that each of them is 16" long.
Then lift the antenna to locate its new
center of balance. Drill two new 14"
(6.35-mm) holes, properly spaced,
through the boom to accommodate the
U bolt that fastens the antenna to its
mast. Make certain that these holes are
drilled to permit the antenna to be orient-
ed so that its elements point up and
down after mast mounting. Also, make
certain that the U-bolt hardware does
not touch the aluminum wire that cross-
connects the elements.

Mount the antenna on a 36" (0.91-m)
length of 144 (31.8-mm) outer-diameter
rigid PVC pipe. Do not substitute a metal
pipe because it will interfere with the Sig-
nal path. The metal mast should be at
least A/4 away from the longest antenna
element. (Rigid PVC pipe can be ob-
tained from any building supply house
and many hardware stores.)

Mount the antenna and PVC pipe sup-
port on a rotator, following the cable-
routing instructions faithfully. Connect
the Balun transformer to the antenna
and the coax feed line to the Balun.
Then coal the connections with silicone
adhesive to weatherproof them.

How It Performs. We made compari-
son checks between the modified TV
antenna and an excellent commercially
available vht/uhf discone monitor anten-
na. Signals that were barely readable on
vhf with the discone antenna came in
substantially stronger with the modified
beam antenna. More important was the
fact that signals from the back of the an-
tenna were noticeably reduced and
those off to the sides were deeply at-
tenuated with the beam, all of which
contribute to a reduction in interference
and an overall improvement in recep-
tion. The modified beam performed
even better on uhf than it did on vhf. Sig-
nals improved from “barely-discernable”
to “full-quieting.”

Our experience with the modified
beam makes it clear that this antenna is
an excetllent choice for listeners who are
plagued by strong nearby transmitters
and experience weak incoming signals.
The modified beam even has the added
advantage that it works well on the
2-meter amateur radio band: just be
careful to avoid pumping more than a
few watts into the Balun to avoid over-
heating. Happy listening. O
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BASIC programs for Ohm's law, resonance, and inductive
formulas using a Level-1 machine with 4K of RAM

SIMPLE TRS-80 PROGRAMS SOLVE
ELECTRONICS CALCULATIONS

BY ROY BABYLON

HE FOLLOWING programs were

designed to be run on a Level-1
TRS-80 microcomputer having 4K of
memory. All the programs are self-
prompting when run and are also readily
adaptable to any other BASIC. (The
square-root subroutine can be elimi-
nated if your particular BASIC has a
built-in square-root function.)

Ohm'’s Law. This program, shown in
Table 1, is fairly short and has no sub-
routines. Line 40 selects the unknown
resistance, voltage, current or power.
Lines 70 through 100 are used to deter-

Table 1—Ohm'’s Law

15 CLS
20 P.T. (20):

POWER=P"; A
60 IFA=R,G.70
62 IFA=C,G.110
65 IFA=V,G.145
67 IFA=P,G.180

70 IN. "ENTER VOLTAGE IN VOLTS", E
80 IN. “ENTER CURRENT IN AMPERES"; |

“OHM'S LAW FORMULAS”
30 P.“SELECT NUMBER FOR DESIRED FUNCTION"
40 IN. “RESISTANCE =R, CURRENT =C, VOLTAGE =V,

mine the unknown resistance; lines 110
through 130 are for current, while lines
145 through 160 are used to determine
the voltage. Once the current (1) and re-
sistance (R) have been determined, line
295 displays the wattage.

Resonance. The program shown in
Table 2 can determine frequency of a
tuned circuit when C and L are known,
or can determine either C or L if the de-
sired resonant frequency and one of
these two elements are known. The pro-
gram will also determine the Q of a se-
ries or parallel tuned circuit, bandwidth

and/or the impedance. The square-root
subroutine used in determining resonant
frequency is called at line 220.

Inductive Formulas. Table 3 illus-
trates a program that will determine in-
stantaneous voltage, inductance of a
single-layer coil, inductive/resistive time
constant, the values of series and/or
parallel inductors, the Q of a coil, induc-
tive reactance and impedance of an in-
ductive/resistive circuit. The only sub-
routine used (square root) is called at
line 720, with this subroutine residing at
line 30000.

g Table 2—Resonance (Tuned Circuits)

CLS

._5 5

10 P.T.(15);"VARIOUS FORMULAS
ON RESONANT FREQUENCY"
20 P.“ENTER NUMBER OF DESIRED FUNCTION™;

30 P “RESONANT FREQUENCY (FO) #17
40 P.“UNKNOWN INDUCTANCE (L) #2"
50 P.“UNKNOWN CAPACITOR (C) #3"
60 P." Q OF SERIES OR PARALLEL CIRCUIT (Q) #4"
70 P.“BANDWIDTH (BW) #5"
80 P “IMPEDANCE, SERIES OR PARALLEL (2) #6"

8

P.“THE RESONANT FREQUENCY IS "

IN."UNKNOWN FACTOR IS NUMBER ;U

IN.“ENTER VALUE OF INDUCTOR IN MILLIHENRIES";L
IN.“ENTER VALUE OF CAPACITOR IN MICROFARADS™.C

;.159/Y;" HERTZ"

IN.“ENTER RESONANT FREQUENCY (FO) DESIRED";F
IN.“ENTER CAPACITOR VALUE IN MICROFARADS™.C

P.“THE INDUCTOR NEEDED IS ";L*1000;" MILLIHENRIES"

IN.“ENTER RESONANT FREQUENCY DESIRED ";F
IN.“ENTER INDUCTOR VALUE IN MILLIHENRIES "L

P.“THE CAPACITOR NEEDED IS “;C*1E6;” MICROFARADS"

IN.“ENTER THE REACTANCE (XC OR XL) IN OHMS™":X
IN.“ENTER THE SERIES RESISTANCE IN OHMS":R
P.“THE Q OF THE CIRCUIT IS “;X/R;" UNITS"

IN.“ENTER UNKNOWN, Q=Q, FO=F, BW=B"X

100 P THE RESISTANCE EQUALS"E/l;” OHMS" 100 IFU=1,G.170

105 END Fi110  IFU=2,G.240

110 IN."ENTER VOLTAGE IN VOLTS"E £4 120 IFU=3.G.280

120  IN.“ENTER RESISTANCE IN OHMS";R 29130 IFU=4G.320

130 P.“THE CURRENT IS EQUAL TO";E/R;" AMPERES" 140 IFU=5,G.360

140  END %150  IFU=6,G.520

145  IN."ENTER CURRENT IN AMPERES";| % 170

150  IN.“ENTER RESISTANCE IN OHMS";R = 180

160  P.“THE VOLTAGE IS ";I*R;" VOLTS WITH “;R;” OHMS 0 210 X=(L/IE3)*(C/1E6)
AND “;;" AMPERES" 220  GOS.30030

170 END

180  IN.“ENTER MISSING VARIABLE R,|,E":B END

190  IFB=R,G.210

195  IFB=1,G.240

200 IFB=E, G.270 L=.0254/(F*F)*(C/1ES)

210 IN."ENTER CURRENT ()il

220  IN.“ENTER VOLTAGE (E)";E END

230 P=I'E

235  G.295

240  IN."ENTER VOLTAGE (E)";E C=.0254/(F*F)*(L/1E3)

250  IN.“ENTER RESISTANCE (R)";R

260 P=(E*E)/R END

265  G.295

270  IN.“ENTER CURRENT ()"l

280  IN.“ENTERRESISTANCE (R)";R

290  P=(I")*R END

295  P.“THE POWERIS';P;" WATTS"

300 END IF X=Q,G.400

POPULAR ELECTRONICS
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380
390
400
410
420
430
440
450
460

470
480
490
500
510
520
530
535
540

550
560
570

580

30000
30010
30020
30030
30040
30050
30060
30070
30080
30090

Table 3—Inductive Formulas

2
10

15
20

30
40
50
60
70
80
90
100
110
120
130
140
144
145
146
160
170
180
190
200
210
220
230
240
250
260

48

IF X=F,G.440
IF X=B,G.480
IN."ENTER FO IN HERTZ";F
IN."ENTER BW (F2-F1) IN HERTZ";B
P.“THE QIS EQUAL TO “:F/B;" UNITS"
END
IN."ENTER THE Q OF THE CIRCUIT";:Q
IN."ENTER THE BW (F2-F1) IN HERTZ":B
P.“THE RESONANT FREQUENCY (FO)
IS *;Q*B;" HERTZ"
END
IN."ENTER RESONANT FREQUENCY (FO) IN HERTZ";F
IN.“ENTER THE Q VALUE":Q
P.“"THE BANDWIDTH IS *;F/Q;" HERTZ"
END
IN."ENTER VALUE OF INDUCTOR IN MILLIHENRIES";L
IN."ENTER FREQUENCY IN HERTZ":F
IN.“"ENTER RESISTOR VALUE IN OHMS":R
P.“AT SERIES RESONANCE, XL AND XC CANCEL
THEREFORE Z=":R
P=(6.28)*(F)*(L/1E3)
Q=P/R
P.“THE PARALLEL IMPEDANCE IS EQUAL
TO “:P*Q;” OHMS”
END
END
REM *SQUARE ROOT" INPUT X, OUTPUT Y
REM ALSO USES W & ZINTERNALLY
IFX=0OT. Y=0O:RET.

i 270
§ 280

290

i 300
i 310
4 315
i 320
330
340
il 350
i 360
il 370

i 380
i 390
& 400
i 405

e 410
1 420
E 430
440
§ 450
| 460

470

480

IF X >OT.30060 490
P.“ROOT OF NEGATIVE NUMBER?":STOP 500
Y=X*5Z2=0 510
W=(X/Y-Y).5 520

IF(W=0) + (W=2)T. RET.
Y=Y +W:Z=W:G.30070

530
550

CLS

P."AFTER EACH SOLUTION, PRESS R. ENTER
TOBEGIN.”

P.T.(15)*VARIOUS INDUCTIVE FORMULAS"

P.“ENTER THE NUMBRER NFXT TO DESIRED
FUNCTION"

P.“INSTANTANEOUS VOLTAGE #1°
P.“INDUCTANCE OF A SINGLE LAYER COIL #0 630
P.“INDUCTIVE/RESISTIVE TIME CONSTANT #3" iy 640
P.“SERIES AND PARALLEL INDUCTORS #4"
P.“QOF A COIL #5" = 650
P.“INDUCTIVE REACTANCE (XL) #6" i 660

P.“"IMPEDANCE OF INDUCTIVE/RESISTIVE CIRCUIT #7"

IN.“FORMULA DESIRED":F 680
IFF=1G.160 690
IFF=2G.220

IFF=3G.280 700
IFF=4G.320

IFF=5G.570 710
IF F=6 G.640 | 720
IF F=7 G.690 730

IN.“ENTER VALUE OF INDUCTANCE IN HENRIES”;L
IN.“ENTER CHANGE IN CURRENT (12-11) IN AMPS™;I
IN.“ENTER CHANGE IN TIME (T2-T1) IN SECONDS";T

E=L"(/T) 30020
P.“THE VOLTAGE DEVELOPED IS";E:“VOLTS" 30030
END 30040

IN."ENTER NUMBER OF TURNS":N
IN."ENTER RADIUS OF COIL IN INCHES":R
IN.“ENTER LENGTH OF COIL IN INCHES":D
L=(N"R)*(N*R)/(9*R)+(10"D)

P.“THE INDUCTANCE IS";L;*"MICROHENRIES"

END

IN."ENTER THE VALUE OF INDUCTANCE
INHENRIES”;L

IN.“ENTER THE VALUE OF RESISTANCE
IN OHMS":R

T=L/R

P.“THE TIME CONSTANT IS";T;"SECONDS"

END

IN.“ENTER THE NUMBER OF INDUCTORS":B

IFB=2 G.360

IF B=3 G.420

IFB=4 G.490

IN.“ENTER VALUE OF L1 IN HENRIES:;A

IN.“ENTER VALUE OF L2 IN HENRIES”;B

C=A+B

P.“THE TOTAL SERIES INDUCTANCE I1S",C;*"HENRIES"

D=(1/A)+(1/B)

P.“THE TOTAL PARALLEL INDUCTANCE
I1S";1/D;“"HENRIES"

END

IN.“ENTER VALUE OF L1 IN HENRIES™;A

IN.“ENTER VALUE OF L2 IN HENRIES";B

IN."ENTER VALUE OF L3 IN HENRIES":C

D=(1/A)+(1/B)+(1/C)

P.“THE TOTAL INDUCTANCE IN SERIES
IS";A+B+C; "HENRIES"

P.“THE TOTAL INDUCTANCE IN PARALLEL
1S”;1/D;"HENRIES"

END

IN.“"ENTER VALUE OF L1 IN HENRIES™;A

IN.“"ENTER VALUE OF L2 IN HENRIES";B

IN.“ENTER VALUE OF L3 IN HENRIES”;C

IN.“ENTER VALUE OF L4 IN HENRIES";D

E=(1/A)+(1/B)+(1/C)+(1/D)

P.“THE TOTAL PARALLEL INDUCTANCE
I1S”;1/E;"HENRIES"

P.“THE TOTAL SERIES INDUCTANCE
IS";A+B+C+D; “HENRIES"

END

IN.“ENTER INDUCTOR VALUE [N HENRIES";L

IN."ENTER THE FREQUENCY IN HERTZ";H

IN.“ENTER RESISTOR VALUE N OHMS":R

X=6.28"H"L

Q=X/R

P.“THE REACTANCE OF THE CIRCUIT
IS".X;"OHMS WITH A Q OF":Q

END

IN.“"ENTER THE VALUE OF INDUCTOR IN
MILLIHENRIES";L

IN."ENTER THE FREQUENCY IN HERTZ"H

X=(6.28)'(H)‘(L/1000)

P.“THE REACTANCE OF THE CIRCUIT IS”";X;“OHMS”

END

IN.“ENTER THE VALUE OF INDUCTIVE REACTANCE
IN OHMS”:P

IN."ENTER THE VALUE OF RESISTANCE
IN OHMS";R

X=(P*P)}+(R*R)

GOS. 30030

P.“THE IMPEDANCE OF THE CIRCUIT IS":Y:“OHMS"

END

END

REM*SQUARE ROOT*INPUT X, OUTPUT Y

REM ALSO USES W AND Z INTERNALLY

IFX=0T.Y=0:RET.

IFX > OT.30060

P."ROOT OF A NEGATIVE NUMBER?" :STOP

Y=X*5:Z=0

W=(X/Y-Y)*5

IF (W=0)+(W=2)T.RET.

Y=Y+W:Z=W:@G.30070
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EQUALIZATION

An expert tells how to “sweeten”
instruments and achieve
that special recorded “sound”

BY ETHAN WINER

¢ A growing number of audio
enthusiasts are using equalizers
to shape a stereo system’s
frequency response, whether to
“adjust” a room or for creative
recording purposes.

¢ An equalizer is nothing more
than a device to allow frequency
response of an audio signal path
to be adjusted in some way. Thus,
conventional bass and treble con-
trols qualify as charter members
of the club. More often, however,
the term implies equipment that is
more complex and sophisticated,
such as that used by a mixing en-
gineer. Let’s take a look at some of
the reasons equalization (EQ) is
useful and how its implementation
has developed into a high art.

¢ Standard bass and treble tone
controls are broadband devices
that have greatest effect at the fre-
quency extremes; that is, the high-

est highs and the lowest lows.
AUGUST 1979

While this is fine for touching up
reproduction, it is of virtually no
help in correcting for narrowband
colorations, which are often highly
disturbing. For example, a peak in
the response of an audio system
in the low-to-middle treble region
can produce a shrill or scratchy
quality that a normal treble control
cannot effectively tame. Turning
down the control enough to elimi-
nate the shrillness kills too much
of the highest treble, robbing mu-
sic of clarity and sparkle. Similar-
ly, using a bass control to correct
tubbiness or muddy bass re-
sponse also falls short of success.
Turning the control down to re-
lieve such midbass exaggeration
would simply remove the deepest
frequencies so important to life-
like reproduction, while perhaps
still allowing some muddiness to
persist. There’s got to be a better
way—and there is.

(continued ovarleaf)
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Fig. 1. Layout of a typical
front panel for an equalizer,
Note that it has controls
fortreble, midrange, and
bass as well as a 3-position

low-cut filter.

Enter the Graphic Equalizer. The
graphic equalizer has become very pop-
ular in recent years. Itis called “graphic”
because, as the front-panel sliders are
adjusted, their positions give an approxi-
mate display of the resultant frequency
response. Each of the five to ten or more
frequency bands into which the audible
spectrum is divided by these devices is
adjustable via its own boost/cut control.
Instead of broad adjustments of treble,
bass, and maybe the midrange (pres-
ence), we now have independent control
over the low bass, midbass and high
bass, low midrange, etc.

If we attack that shrill midireble em-
phasis with an octave-band graphic
equalizer, we should be able, more or
less, to correct for only the troublesome
peak. We'll have to settle for “more or
less” because it is highly unlikely that
any response anomaly could corre-
spond exactly to the adjustments of
even a ten-band device. Therefore,
many professional sound contractors,
recording studios and audio enthusiasts
seeking precise results use the even
greater resolution afforded by l4-octave
equalization. The Yi-octave graphics
usually have 27 or so bands, and can,
when teamed up with the proper mea-
suring equipment, be used to make just
about any high-quality speaker system
fiat to within a dB or so over much of the
audible range. But there's much more to
EQ than simply correcting nonideal
loudspeakers or listening rooms.

EQ In the Studio. Now, let's look at
the professional recording studio with its
abundant knobs, lights, and buttons.
This is where the multiple original tracks
are adjusted in level and equalized be-
fore being mixed together to comprise
the final two-track product. The key
phrase is “before being mixed.” Where-
as the home listener can alter the pro-
gram only in its entirety, the recording
engineer can—and must—equalize
sounds picked up by each microphone
separately. The too! of choice for this ap-
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plication is yet another equalizer re-
ferred to by many as the “console type.”
Virtually all professional mixing consoles
use this sort of device, with one avail-
able for each mike or line input. Addi-
tional equalizers are often devoted to
echo and reverb lines.

A typical front panel for such an equal-
izer (Fig. 1) shows that we're back to the
bass-mid-and-treble format. But there
are no less than five different frequency
choices for treble, eight for midrange,
and another five for bass. In addition, a
3-position low-cut filter is provided, as is
an in/out switch for instant comparison
of “before" and "after.” Here we have a
device that can exercise control over fif-
teen different frequency ranges and also
be made small enough to fit in quantity
into a single mixing board. (A large con-
sole will have some 30 or more of these,
$0 size is an important factor.) Though
all 15 frequencies cannot be adjusted si-
multaneously as with the graphic, this
rarely is needed in a “one-for-each-
mike” situation. Besides, you can al-
ways “patch-in" a graphic if you abso-
lutely have to.

The last control, the PEAK/SHELF
swilch, changes the basic shape of the
response curve being created. This is
shown in Fig. 2, where in both cases tre-
ble frequency has been set to 3.2 KHz
and 12 dB of boost is applied. The upper
curve represents the switch in the PEAK
position while the lower curve shows a
SHELF. Notice that, while the treble peak
affects mainly the specified frequency,
there is still some influence on nearby
frequencies, whether boosting or cut-
ting. In the SHELF position, the boost or
cut reaches its maximum at that fre-
quency and remains there for all higher
frequencies. The same principle applies
to the bass control. The boost or cut
reaches maximum at the named fre-
quency but instead continues downward
thereafter. The midrange has no shelf
capability, but more expensive consoles
generally have a second, additional mi-
drange control for added flexibility. Fig. 3
contains bass shelf cuts at four different
frequencies. Fig. 4 illustrates the effect of
varying the bandwidth of a midrange dip.
Bandwidth? Well now we're talking
about the ‘“‘parametric equalizer,” the
most recent addition to the EQ machine
family.

Parametric Power. In a sense, the
parametric equalizer is the most power-
ful of the equalizer types, allowing con-
tinuous adjustment of all equalization
parameters (hence the name). It is

POPULAR ELECTRONICS
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Fig. 2. The top switch in Fig. 1 changes the basie shape
of the response as shown here to a peak (top) or shelf (hottom).

structured similarly to the console equal-
izer. but there are differences worth
elaborating. First, and probably mostim-
portant, all controls of a parametric are
continuously adjustable. Potentiome-
ters, rather than discrete, switch-related
resistors, are employed as the tuning
elements, allowing a choice of virtually
any center frequency. Boost and cut
controls are also continuous and typical-
ly offer a range of +20 dB, more than is
characteristic of other equalizer types.
Another important difference is the in-
clusion of a bandwidth control. it was ex-
plained previously that in boosting or
cutting a peak, the effect “spills over” to
adjacent frequencies. How far away
from the indicated center this influence

+5

extends is determined by the setting of
the bandwidth control. When set to NAR-
Rrow., it allows only a smali range of fre-
quencies to be influenced. This is partic-
ularly useful for suppressing ringing or
removing extraneous tones from, say,
drums without changing the basic sound
character. On the other side of the coin,
this narrowband setting can be used to
emphasize a single tone and can often
effectively “purify” a muddy-sounding
tom tom. Of course, this is not a substi-
tute for proper tuning of the drums, but
when all else fails. . . .

Except when dealing with drums and
perhaps some tuned percussion instru-
ments like triangles or cowbells, narrow-
bandwidth boosts should usually be

Fig. 3. Response curves
show changes for

RESPONSE (dB)

bass shelf cuts at four
different frequencies.

T T T T7TTIT]

avoided because unpleasant reso-
nances or other bad effects may show
up when the mix is heard on different
speakers. In fact, most recording studios
have alternate speaker systems avail-
able for making instant comparisons.

Broad-bandwidth settings accentuate
a larger range of frequencies. Paramet-
ric equalizers are inherently peaking
rather than shelving devices, but a wide
setting can reasonably approximate a
shelf. Do not confuse peaking with
boosting, though. Peaking refers only to
the shape of the curve, not to whether it
is being boosted or attenuated.

All this newfound versatility, however,
is not without some potential drawbacks.
Probably the most obvious is the lack of
precise repeatability. Since the operat-
ing controls are continuously variable, it
may be difficuit to recreate settings ex-
actly to perhaps undo something you lat-
er don't like. Another factor is noise. Pa-
rametric equalizer designs generally use
more op amps per frequency band than
do graphic and console types. This
means that cumulative noise can be
more of a problem, especially when
large amounts of boost are used. Distor-
tion can build up in a similar fashion,
though the latest high-slew, low-noise
FET input op amps are bringing both of
these factors under better control. Still,
most commercially available units have
a switch to bypass each band or section
if it's not needed.

While studios have not unanimously
traded in all their old equalizers for para-
metrics, many have added at least one
or two. And some of the newer mixing
boards are showing up with equalizers
having a sweepable midrange band or a
two-position switch for sharp or broad
peak shape selection. So a few of the
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conveniences are added without having
to go to a full parametric design.

Now that we've looked at the different
types of devices and know how they op-
erate, how can we use EQ to best
advantage? When and how would a pro-
fessional recording engineer use it?
Well, first we should note that equaliza-
tion can be used in two basic ways: as g
tool and for personal taste.

EQ As A Tool. If you reflect on the task
of a recording engineer, the idea that he
is going to run into problems in his work
will not seem surprising. The difficulties
encountered may lie in the areas of in-
strumental balances, equipment over-
load, signal-to-noise ratio, and frequen-
Cy response, to name a few possibilities.
When the problem can be traced to fre-
quency response—and quite a few
can—the equalizer becomes an ex-
tremely valuable tool.

For example, one problem that occurs
regularly is caused by the “proximity ef-
fect,” a bass boost that happens when
using a directional microphone in close-
miked situations. Here, the low filter
would be your best bet. First, it will at-
tenuate the excessive low-frequency
signal before it enters the actual EQ cir-
cuitry, minimizing the chance of over-
load; second, it will leave the bass con-
trol free for other uses if needed. (If the
mike has its own switchable low-cut filter
built in, using that to keep the unwanted
frequencies out of the preamp as well
will give even more overload protection.)

Another proper occasion to use the
low filter is when recording vocals close-
up. Not only because of the proximity ef-
fect just mentioned, but also to minimize
“popping” P’s, which contain a lot of
low-frequency energy. Moreover, rum-
ble and low-frequency mud can enter

your recordings owing to extraneous vi-
brations such as walking on non-con-
crete floors, operating air conditioners,
and the like.

Treble is often accentuated to in-
crease clarity or to enhance the pres-
ence of a vocal or string part that might
otherwise be lostin the mix. Horns, cym-
bals, acoustic guitars and many other in-
struments can also be greatly enhanced
in this way, but the engineer must know
where the formants (the most important
characteristic frequencies for the vari-
ous instruments) lie. Boosting high tre-
ble on an instrument with little output in
that region will do nothing but add hiss.
In fact, when dealing with such an instru-
ment, it is often possible to make a sub-
stantial improvement in the signal-to-
noise ratio by carefully reducing the un-
necessary high-frequency bandwidth
with treble control on each channel for
frequencies beyond the range of inter-
est. This is most effective when done in
mixdown, as tape hiss will also be re-
duced. For this same reason, when tre-
ble boost is employed, it is usually best
applied ahead of the recorder.

EQ can also help to correct for poor
room acoustics. Recording live, even
the most accurate mike may not capture
that terrific sound you hear when you
stand right next to the instrument. Close-
miking may help, but in many cases this
is impractical since many instruments do
not radiate sound from a single point
source.

Consider a grand piano, string bass,
xylophone, or gong. All of these radiate
sound from a large surface area, leaving
no single mike position that would be
close to all parts of the source. Such
large instruments require a more distant
microphone placement if a well-
balanced pickup is to be had. Unfortu-

nately, as the distance between source
and mike increases, acoustics of the
room begin to affect the sound. This isn't
always bad—a good room might add a
warmth and character unobtainable in
any other manner. But when a close-up
sound with lots of presence is desired,
equalization in the form of treble boost
or midrange cut can often do the trick.

Seasoning To Taste. While no one
yet has found a definitive way to tell
what sounds good and what doesn't, re-
cording engineers have developed vari-
ous techniques for emphasizing what
they consider to be the more pleasant
qualities of musical sounds. In fact,
many engineers pride themselves on
“getting their own sound.” This is an
area of taste, so naturally there are no
hard. fast rules to apply. Some good
starting points can be established,
though, as follows. Generally speaking,
you would boost treble for clarity or pres-
ence (the midrange can affect this too),
and bass for fullness or punch. Some-
times it seems that no matter how much
top or bottom you add, something is still
not right. Often what is involved is one or
more unpleasant resonances caused,
as mentioned earlier, by either micro-
phone chracteristics or placement, or
even by bad qualities within the instru-
ment itself, especially if it is out of adjust-
ment or of low quality. Eliminating these
midrange resonances will often improve
the sound and may minimize a need to
boost highs and/or lows.

To find these magic EQ settings, start
by turning off all but the principal micro-
phone that can pick up the instrument
you're working with. If its the snare
drum, for example, shut off the tom and
kick mikes. They'll interact later anyway,
but the less you need to concern your-
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The chart given below lists some com-
mon instruments with frequencies at which
boost or cut can be effectively applied to
cure various problems or obtain certain ef-
fects. Indicated frequencies are necessari-
ly approximate, as no two instruments
sound exactly alike. The column marked
“comments” gives cautions or observa-
tions based on experience. They should be
taken as guidelines rather than prescrip-
tions, for every situation is different and ev-
ery recordist has his own sonic goals.

A few general hints may contribute to the
effective use of equalization: (1) Your

’ ' I

SPECIFIC INSTRUMENTS
AND
THEIR CHARACTERISTIC
FREQUENCIES

memory is shorter than you think; return to
a fiat setting now and then to remind your-
self where you began.

(2) Make side-by-side comparisons
against commercial releases; this will help
you in judging overall blend.

(3) You can tailor the sound of an instru-

Instrument
Human Voice

Piano

Electric guitar

Acoustic guitar

Electric bass

String bass

Snare drum

Kick drum

Tom toms

Cymbals, bells,
tambourines

Horns and strings

Cutting
Scratchy at 2 kHz.
Nasal at 1 kHz.
Popping p's below
80 Hz.

Tinny at 1-2 kHz.
Boomy at 320 Hz.

Muddy below 80 Hz

Tinny at 2-3.2 kHz.
Boomy at 200 Hz.

Tinny at 1 kHz.
Boomy at 125 Hz.

Hollow at 620 Hz.
Boomy at 200 Hz.

Annoying at 1 kHz.

Floppy at 620 Hz.
Boomy below 80 Hz.

Boomy at 320 Hz.

Annoying at 1 kHz.

Scratchy at 3.2 kHz
Honky at 1 kHz.
Muddy below 125 Hz

Boosting
Hot at 8 or 12 kHz.
Clarity above 3 kHz.
Body at 200-400 Hz.

Presence at 5 kHz.
Bottom at 125 Hz.

Clarity at 3.2 kHz.
Bottom at 125 Hz.

Sparkie above 5 kHz.
Fuit at 125 Hz.

Growl at 620 Hz.
Bottom below 80 Hz.

Slap at 3.2-5 kHz.
Bottom below 125 Hz

Crisp above 2 kHz.
Full at 125 Hz.

Deep at 80 Hz.

Siap at 3.2-5 kHz.
Bottom at 80-125 Hz.

Slap at 3.2-5 kHz.
Bottom at 80-200 Hz.

Sparkle above 5 kHz.

Hot at 8 or 12 kHz.
Ciarity above 2 kHz
Lush at 320-400 Hz.

ment only so far without losing its identity;
every instrument can't be full, deep. bright.
sparkly. etc., all at once. LLeave some room
for contrast.

(4) Take a break once in a while. Critical
listening tends to numb one's senses after
awhile. especially if you like to run meni-
tors at high levels. Sounds may aprear
very different to you the next morning.

(5) Don't be afraid to experiment. If you
can't find just what you want with equaliza-
tion, try moving the mike a little; if that
won't work. move the instrument. Buh
most of all. keep trying.

COMMON FREQUENCIES FOR EQUALIZATION

Additional Comments
Tend towards thin when
blending many voices.

Not toe much bottom
when mixing with rhythm
section.

Sound varies greatly depending
on type of strings used.

Also try adjusting
tightness of snare
wires.

Usually recorded with

front drum head removed.
Piace blanket inside of drum
resting against head.

Tuning head tension
is extremely important.

Record these instru-
ments at conservative
levels, especially at
slower tape speeds.

self with now, the better. Next, try boost-
ing some different midrange frequen-
cies, adding at least 10 or 15 dB, to
make the changes obvious. Where you
start will naturally depend on the instru-
ment. Since physical resonances of in-
struments usually fall between, say, 100
Hz and 1 or 2 kHz, these frequencies
are likely starting points. After determin-
ing which one sounds the worst, return
to the flat setting momentarily to allow
your ears to readjust, and then cut the
chosen frequency in small steps until the
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optimum point is reached. The same
general plan can work for boosting, al-
though then you'd be looking for fre-
guencies that make the sound better
when boosted.

When adding treble or bass. be sure
the controls are doing what you expect
them to. If you don't obtain an apprecia-
ble improvement, move on to a different
frequency. Remember, a lot of boost at
the extreme low end can route exces-
sive infrasonic energy to the foudspeak-
ers, which could damage them. Similar-

www americanradiohistorv com

ly. too much uitrasonic content can dam-
age tweeters and overioad the tape
deck. Even with VU meter indicators in
the black, safety is not guaranteed; fimit-
ed meter frequency response some-
times prevents them from giving a true
picture. Also, VU meters tend to miss
sharp transients from drums and other
percussion instruments; the pointer sim-
ply cannot move fast enough. Pre-
emphasis within the deck also can ag-
gravate the situation, so be particularly
careful at the slower tape speeds. O
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BUILD

Speaker

Protection Circuit

BY MIKE ROGALSKI

FTER LONG periods of listening

to reproduced music played at a
high volume level, it's not uncommon
for one's hearing to become insensi-
tive to average loud sounds. As a re-
sult, the listener often turns up the
gain to compensate for this dimin-
ished sensory perception.

The best way to protect our hearing
ability—and do a good turn for our
speaker systems—is to put an upper
limit on the decibel level our sound
systems can generate. This is pre-
cisely what the automatic audio-over-
load/speaker-protection circuit de-
scribed here does.

There are, of course, many circuits
that use zener diodes and SCRs to
shunt power to dummy loads. Most
act too fast, however. This causes im-
portant dynamics such as drum rolis,
cymbal crashes, and trumpet blasts to
get “crunched.” A slow-acting thresh-
old sensor that has built-in hysteresis
and a comparator circuit would be ex-
cellent for providing automatic level
limiting, but it requires a power supply.
The speaker-protection system here,
on the other hand, is far simpler in cir-
cuitry, self-powered, automatic in ac-
tion, and connects directly between
the power amplifier and the speaker
system it is to protect. It is also inex-
pensive to build.

About the Circuit. The output from
the power amplifier to the speaker-
protection circuit is shown in Fig. 1.
(The rectifier diodes should have a
forward resistance of approximately
600 ohms to introduce minimal signal
distortion.) The signal then goes to the
normally-closed relay contacts and
out to the speaker system.

At high signal levels, the charging
circuit consisting of R1 and C1 gener-
ates sufficient voltage levels to ener-
gize K1 and open its contacts. When
K1 energizes, R2, is connected in se-
ries with the speaker system to drop
the sound level. Then, when the input
signal level drops, K1 de-energizes
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and its contacts automatically close,
removing R2 from the circuit.

Construction. The simplicity of the
protection circuit lends itself to just
about any method of construction de-
sired. For those who wish to use print-
ed-circuit construction, an actual-size
etching-and-drilling guide and compo-
nents-placement diagram are given in
Fig. 2. Once wired, this compact pc
assembly can be permanently mount-
ed inside the speaker system'’s enclo-
sure or connected directly to the
speaker terminals.

Relay K1 should have a dc coil re-
sistance of about 100 ohms and a dc
pull-in rating of at least 2 volts less
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Fig. 2. Actual-size etching

and drilling guide, right;
component placement above.
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than the required rms voltage cutout
point of the speaker system. This al-
lows for the voltage drop across the
rectifier circuit. The diodes and capa-
citors should have twice the peak volt-
age rating of the signal passing
through them. The components speci-
fied in Fig. 1 are for a 4- and an 8-watt
unit and will protect a speaker system
rated at 5 to 10 watts with a 20% de-
rating factor for safety.

Resistor R1 can be bypassed to
move the operating point of K1 down
to 4 watts.

Adjustment. Make certain that the
common of each amplifier output cir-
cuit is connected to the common of
the speaker protector and observe
proper speaker phasing when con-
necting the device into your audio sys-
tem. With a relay whose coil re-
sistance is about 100 ohms, the circuit
shown in Fig. 1 will cut out at 4, 8, or
12 watts if the value of R7is 0, 50, or
100 ohms, respectively. Since the cir-
cuit is basically a voltage divider, dou-
bling the value of R1, shifts the rms
point 50% higher. You can also ex-
periment with the value of B2 to obtain

the low level desired. &
PARTS LIST
CL100-pk. S0-volt electrolytic

D1 thru D4--Silicon rectifier diode (see text)

K1—Spst relay with 100-ohm de-resistance
coil (American Zetler No. A 535-11-2 or
similar) (see text)

R1-—Value depends on power protection lev-
el: 0 ohms for 4 watts: S0 ohms for & watts:
1O ohms for 12 watts

R2-50-ohm, V2-watt resistor

Note: The following items are available from
Micpro Sound, 1012 Disston St.. Phila-
delphia. PA 19111: Pc board for $3.00:

board and all components (state R | wattage)
for $10.00 postpaid.

Iig. 1. The self-powered circuit,

left, automatically reduces
speaker level when peaks occur.
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By Harold Wright

SPACE-AGE

ELECTRONIC

PROJECTS

FOR

BOATS par wo

AST MONTH, we showed you vari-

ous ways to use the LM3914 dot/
bar display driver in instruments for your
boat, new approaches to water-level de-
tection, and a rudder-angle indicator. In
this second and final part, concentration
is on bilge-water warning systems, elec-
trical-system transient protection, and a
unique digital tachometer.

Bilge Alarm. There are a number of
ways to provide bilge-water warning.
One of the simplest is the float-actuated-
swilch system shown in Fig. 10. Here, a
sealed tube containing a reed switch is
surrounded by a float with a built-in mag-
net. The float rides up and down the
tube with increasing and decreasing wa-
ter level, closing and opening the
switch's contacts.

With the actuating switch assembly
placed low in the bilge, the float lifts with
rising water level. At some predeter-
mined point, the contacts of the reed
switch close and the alarm sounds or/
and an indicator light comes on. Alterna-
tively, the system can be rigged to auto-
matically turn on the bilge pump as well
as sound an alert.

There is nothing electronic about the
system shown in Fig. 10, butitis so sim-

ple that it is just about foolproof. While
you can fabricate your own float switch if
you wish, it is hardly worth the effort be-
cause all-plastic units for boats are
available from marine hardware stores
at low cost.

A second bilge alarm is shown in Fig.
11. Here, a pair of electrodes is sealed
in an insulating housing that is mounted
low in the bilge. A small screen sur-
rounds the probe-like elements to pre-
vent bridging by debris.

In fabricating the probe shown in Fig.
11, two small brass bolts are mounted
on a small disc of insulating board and
are connected through a pair of resistors
to a water-tight cable that goestothein-
strument panel. The disc fits one end of
a %" (19.1-mm) plastic plumbing fitting.
Then the whole rear of the assembly is
filled with epoxy to seal in the probe
ends, resistors, and cable connections.
When potting is finished, there should
be no place, except at the probe tips,
where moisture can bridge the circuit.

When water bridges the probe lips,
the SCR fires and actuates the alarm.
The Sonalert alarm will continue to
sound, even after the water level drops
below the point where it bridges the
probe tips, until the switch is opened. To

Projects in this

concluding part

cover a bilge-water alarm,
a tachometer and
voltage-transient protection

www.americanradiohistorv.com
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rearm
switch.

A third type of bilge alarm is illustrated
in Fig. 12. This system is designed for
boats with muitiple bilge spaces that are
separated by watertight bulkheads. An
audible alarm and a visual indicator to
tell you which bilge has water in it are re-
qQuired in this system.

The sensors in this circuit are LM1830
fluid-detector ICs. When waler bridges
the probes, the output of the associated
IC goes high and turns on the pair of
transistors connected to it. Output con-
nections to the transistor switches are
arranged so that water entering any
bilge space and bridging its probes will
activate the Sonalert but will light only
the LED labelled for that bilge. You can
duplicate the circuit for each bilge to be
protected. The only thing in common
among the circuits is the Sonalert.

Shown in Fig. 12 is a method for
marking the safety panel area where the
LEDs are mounted. Using the layout
shown, you know instantly which of the
bilges is leaking (by its lighted LED)
when the alarm sounds.

The transistors can be replaced by a
DIP transistor array. provided the out-
puts can sink enough current to drive the
Sonalert. You can use a high-power
alarm sounder by replacing the Sonalert
with a relay whose contacts can handle
the bigger alarm's current. If you use this
arrangement, be sure to install a protec-
tive diode across the relay's coil.

the alarm, simply close the

Tachometer. The circuit shown in
Fig. 13 consists of a basic 0-to-2.4-volt
meter system and a frequency-to-volt-
age (f/v) converter. The voltmeter por-
tion made up of IC1 and IC2 features 20
divisions, each represented by a LED.
The IC3 f/v converter accepls va-
rying-frequency pulses from the en-
gine’s ignition points and converts them
into proportional dc voltages with con-
stant updating.

Using a system like that shown makes
possible an economical solid-state alter-
native to the traditional analog meter. It
is free from parallax errors and is much
easier to read and interpret than the
analog meter, too. At night, readability
increases, and the red emission of the
LEDs has little effect on night vision.

The two LED drivers are cascaded by
connecting mode pin 9 of IC1 to pin 1 of
IC2. Pin 9 of IC2 connects to pin 11 to
produce dot operation. Internal IC oper-
ation requires R71 to be connected
across LEDS (pin 11 of IC1) to obtain
proper operation. Resistor R2 sets the
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Fig. 10. A simple type of
bilge-water warning
system is shown here,
Details of flout-actuated
switch are at top.
Cireuit in center simply
actuates LED or alarm,
while that at bottom
turns on bilge pump

tth netin . - -
at the same re. ' OR
[—
0 H SONALERT 1'_-1 ¥
FLOAT bewwa - od 12v
SWITC |-
y
FLTOAT
0
SWITCH MAN. .
—8 ®AUTO

12—14v

— O

Fig. 11. In this type
of bilge alarm, the
electrodes are simple
steel serews sealed
ininsulated housing.
Alarm sounds wntil
switch isopened.

-1

SONALERT

SCR 12-14v

WATERPROOF CABLE

. _FILL WITH SEALER
=k T (SEE TEXT)
Lo

; INSULATED
1= HOUSING

¥/
B sTAINLESS

scale of IC1 to half the voltmeter range.
Because 1.2 volts should be generated
across it, this resistor should have a 1%
or better tolerance. Also, since 2.4 volts
is generated across it, R3 should be rat-
ed at 1% or belter tolerance. These re-

www americanradiohistorvy com
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sistors also program the ICs to deliver
10 mA to each LED.

A charge-pump frequency-to-voltage
(f/v) converter. high-gain op-amp/com-
parator, and an uncommitted output
transistor are contained in IC3 (Fig. 14).

POPULAR ELECTRONICS
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A Schmitt-trigger device is used for the
input. 1t features a built-in hysteresis to
provide clean switching if noise is pres-
ent on the input signal. Inthe 14-pin DIP
LM2917N version of the IC, an internal
zener diode also maintains calibration
stability.

In Fig. 13, R5, R6, and C1 condition
the input signal from the points. A sta-
ble-temperature-characteristic capacitor
must be used for C2, which is the timing
capacitor for the charge pump. Potenti-
ometer RY serves as the discharge path
and doubles as the scale calibration
control. Charge-pump filtering is provid-
ed by C3. The uncommitted emitter of
the internal output transistor is connect-
edto R10.

The input signal for the voltmeter is
taken from R10’'s wiper. This allows the
output of the tach section to be matched
to the voltmeter's full-scale range. (Al-
though this could be accomplished via
R9, better linearity is possible when the
full output of the tach circuit is used and
then reduced in level to match the re-
quirements of the voltmeter.) Biasing for
the internal op amp is obtained with R7
and D2.

There are a number of ways to as-
semble the tach. The LEDs can be ar-
ranged in a vertical column, with the
highest rpm at the top, or you can opt for

PARTS LIST (Fig. 12)
Al—Sonalert SC628 or similar
C1—0.05-pF disc capacitor
2 0.002-pF dise capacitor
C310-pF, 6-V clectrolytic
FC1— .M 1830 (National)

LLED1 - Bright red LED
Q1.Q2
R1 - 2200-ohm, ¥2-W resistor

R2 Tosuit LED current

PARTS LIST (Fig. 13)
1. C2—0.02-pk capacitor

C3 - 1-pF. 12-V electrolytic
DI 18-V zener (see text)
D2 —INOI4

1C1. 1C2—1.M3914 Dot/Bar Driver (National)

1C3-—LM2917N 14-pin F/V Converter (Na-
tional}

1C4—10-V. 0.5-A positive regulator

LEDI through LED20-- Bright red LED

R1.R6 - 20,000-ohm, Y2-W resistor

R2— 1100-0ohm. 1% . V2-W resistor

R3-—2400-0hm. 1%

R4 10-ohm resistor (see text)

RS.R7 — 10,000-0hm. ¥2-W resistor

RX  470-ohm. V2-W resistor

RY-— 100.,000-ohm, multi-turn pot

R10-10.000-ohm, multi-turn pot

V2-W resistor
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LED !
14 \
13 & N
o= 1
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TIPS PROBES
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Fig. 12. Circuit above

isan alarm system for

boat with multiple bilge
spuaces. Visual and
audible signals are
used to indicate which
bilge has water in it.
LEDs are mounted in
diagram as shown at
right to show each area.
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Fig. 13. Circuit for converting pulses from ignition points to voltages
which activate LEDs from 1to 20 to indicate speed.
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the more familiar circular arrangement.

When assembling the project, it is
best to slightly recess the LEDs behind a
red filter to avoid effects of washout in
brightlight. Use high-luminosity LEDs in-
stead of the commonly available “stand-
ard” LEDs. Finally, to assure maximum
contrast and eliminate reflections as
much as possible, apply a coat of matte
black paint on all surfaces behind the
LEDs and the front panel or bezel into
which the red filter is set.

Wiring is not critical. However, itis im-
portant that you observe the common
ground point near pin 2 of IC1.

There is a considerable variation in
the range requiremenits for a tachometer
for inboard boat engines. Commercial
analog tachs are scaled for 6000 rpm
and supplied with links to adapt them to
all types of engines. With the tach de-
scribed here, the top end of the range
can be chosen to suit the requirements
of any given engine.

A 4-cycle engine fires each cylinder
once every two revolutions. An 8-cylin-
der engine running at 4000 rpm would
fire 4 x 4000 or 16,000 times per min-
ute. This is equivalent to a tach inpult fre-
quency of 266.67 Hz. For a 6-cylinder
engine operating at 4000 rpm, there are
three pulses per revolution, which is
equivalent to an input frequency of 200
Hz. Note that this is a linear relationship
and can be plotted as shown in Fig. 15.

Following is the calibration procedure
for a 6-cylinder engine with LED20 in-
dicating 4400 rpm. Apply 15 volts from a
bench-type power supply to the power
leads of the tach. Next, connect the out-
put of a square-wave generator to the
tach’s input through a 0.1-uF capacitor.
Using a frequency counter, set the gen-
erator for a high-level output of 220 Hz.
Set R9 near maximum resistance. Using
a high-impedance voltmeter, connected
between pin 5 of IC1 and ground, adjust
R10 for a 2.4-volt reading. This should
turn on LED20. Adjust R9 until LED19
extinguishes and LED20 is at full bril-
liance. There is some overlap built into
the dot drivers so that one LED fades
out as the next LED comes on. Slowly
reduce the frequency of the generator
while observing both the tach display
and frequency counter to check the li-
nearity of the tach's scale. It will not be
perfect, but it will be better than a quick
glance at a standard analog meter.

The calibration procedure for an 8-
cylinder engine will be the same as that
for the 6-cylinder engine above. The
only difference is that you start with a
generator frequency of 293.3 Hz.
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Fig. 14. A
charge-pump

f/v converter,
op-amp/comparator,
output transistor
and zener

diode are contained
in LM2917N IC.

. &-CYLINDER
ENGINE AT
4400 RPM

Fig. 15. A linear plot
stmilar to that shown
here can be drawn to
calibrate tachometer.
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Fig. 16 Tachometer

LED 19
add-on 15 used to “//¥ //

RPM LED
wdentify eritical >~ - ——
cruising speed. N _ '°_|..9J_1 L Y]
PART | e
OF Ic2 |
. FIG I3 ] R3
PARTS LIST (Fig. 16) ——— ] 4700
) . & 7
C1—100-pF, 12-V electrolytic i
Ri 100-0hm, V2-W resistor A
. =R3
R2-1000-0hm, ¥2- W resistor =
R} A70-ohm. "2-Wresistor _j

ZENER
TO RESISTOR + FROM
EQUIPMENT =AM "— SYSTEM
(SEE TEXT) BATTERY
PROTECTIVE
18V DIODE
ZENER

Fig. 17. A series diode ix used in
the positive supply for reverse
voltage protection as shown here.
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If your finished tach has atendency to
flicker at low rpm, increase the value of
C3. Do not overdo this because if the
value is raised to 2 uF, the flicker will be
reduced, but at higher speeds there may
be a tendency for adjacent LEDs to flick-
er back and forth as a low-frequency 0s-
cillation sets in. Of course, a rough run-
ning engine is going to produce lots of
flicker. which can serve as areminder to
have your engine tuned. The value of C3
is a compromise. Once you install the
tach, it is a good idea to have it checked
against a good-quality tachometer.

The circuit shown in Fig. 16 is a useful
add-on for the tach. It can be used to
identify the critical cruising rpm where
fuel economy is at its best or as an over-
rpm warning. The LED in the string to
which it is connected will flash on and off
when the indicated rpm is reached. The
flash range is quite narrow. Bear in
mind, therefore, that this circuit may not
be usable as an attention getter with a
rough-running engine. The rpms would
be traversing the flash point too rapidly
for the circuit to go into action.

Transient Protection. Any mobile
electrical system, including that in a
boat, can suffer from voltage transients
of many kinds. Some transients are ca-
pable of destroying solid-state compo-
nents and systems. Hence, it pays to
have adequate transient protection.
There are simple ways to give a large
measure of transient protection to
home-built projects. GE’'s MOV transient
protectors is one simple way. A second
method is shown in Fig. 13, where 10-
ohm resistor R4 and 18-volt zener diode
D1 protect the power input line. If the cir-
cuit is to take care of a blown regulator,
where 18 volts may be on the line con-
tinuously, the division of dissipated pow-
er between the zener diode and resistor
must be calculated. Once breakdown
occurs, the circuit will be carrying well
over 1 ampere of current. This means
that the power (wattage) ratings of the
resistor and diode must be calculated.
Reverse voltage protection is a simple
matter of installing a series diode in the
+V line, with the diode’'s anode connect-
ed to the + input, as shown in Fig. 17.
Each subsystem should be individually
protected, both for transients and re-
verse voltages, to assure maximum se-
curity against failure. Of course, one
heavy-duty zener-diode circuit can be
used for an entire instrument group to
handle steady-state overvoltage condi-
tions, but smaller suppressor circuits
should still be used on each board. &
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Introducing. . .

The Solar Alarm

Chronometer

¢ Light Energized
¢ Electronic Quartz Accuracy
e 24 hour alarm

A personal alarm \:“?"'v-, =
and time system \: 5 ?{’& .
powered by light. Vi 49.95

You can’'t wear a more accurate watch.
Plus this new LCD chronometer has a built
in 24-hour alarm and personal reminder
sgstem. And you no longer have to worr
about batteries failing because this watc
is constantly being recharged by light. A
true scientific break thru.

Forget about losing time

The time base is afinely tuned quartz crys-
tal, trimmed by the manufacturer electron-
ically to an accuracy of 5 seconds per
month. And the manufacturer stands
behind this accuracy with a one year lim-
ited warranty plus a 5 year replacement
warrant on the micro-rechargeable energy
cells.

Who is the Manufacturer

U.1.T. has been the innovator in the digital
watch industry for years. U.|.T. is the prime
manufacturer, assembler and importer of
LCD watches. U.l.T. has been the
pioneers of solar powered watches where
“light energy" recharges micro-energy
cells contained in the watch. A system so
efficient they are able to offer the unheard
of 5 year warranty.

Forget about batteries

The new solar-alarm is powered by micro-
energy cells which are constantly being
recharged from available light. Not just
solar light but ordinary room light. You
never need to worry about batteries.

_ Forget about changing technology

This solar-alarm watch uses all of the

‘ INTERNATIONAL, Inc.

latest technology in electronics and
engineering. The programmed time meas-
uring features include hours, minutes, and
pulsating seconds plus the month and
date displayed instantly with the touch ot a
button. The large liquid crystal display
constantly shows the time in large easy to
read numerals. A special night light com-
mand button illuminates the dial for night
viewing.

Forget about being late

The most unique function of this solar
chronometer is the alarm system. The 24
hour alarm system is easy to set without
disturbing the time function. And it sounds
with a pleasant electronic beep precisely
at the pre-set time. Your own personal
alarm system will automatically beep you
at the right time for “on-time” punctuality,
so important with todays busy schedules.
You may never be late again.

Test it for 2,592,000 seconds

Take 30 full days (2,592,000 seconds} to
confirm the accuracy and utility of this fine
timepiece. !f you doubt the quality, merely
return it for a full refund.

If you have been looking for that special
opportunity to own a chronometer of the
future here is your chance! Available in
silver or gold tone with fashion flex band.
All U.I.T. timepieces feature ultra-thin
design, rugged shock proof engineering
and water resistant construction. The
solar-alarm watch is priced at $49.95 each
plus $2.50 shipping & handling. (IL. resi-
dents add 5% sales tax).

Dept. PE9Q
8700 Waukegan Road, Morton Grove, lllinois 60053 (312) 966-5510
Credit card customers call operator #219 toll free
800-241-8444 (In Ga. call 1-800-323-9123)
Clip & mail to: Cambridge International, Inc. Dept. PEQ |
8700 Waukegan Rd., Morton Grove, Ill. 60053

[J Piease send me Solar-Alarm Watches at $49.95 each plus $2.50 shipping & handiing. | understand |

that | may return my purchase within 30 days for full refund. |
O silver tone [ gold tone
O] Check or MO enclosed. Change to: O] Visa [ Master Charge |
Account # Exp Date |
Name |
Address
City State T |

i 204

Signature © Cambnidge International, Inc. 1978 Jl
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Experimenter’s
Corner

ICINTERVAL TIMERS

AN INTERVAL timer is a circuit that provides an output
pulse of predetermined width at periodic intervals. This
can be readily accomplished using any one of several timer
ICs available to today's electronic experimenter. Many IC tim-
ers, such as the well-known 555, are not only capable of such
astable operation but can also function as monostable multivi-
brators or “one-shots.”

Figure 1 is a timing diagram comparing the operation of a
monostable to that of an interval timer. Note that a one-shot
timer is designed to activate an external device or circuit foror
after a fixed period. An interval timer, on the other hand, pro-
vides uniform output pulses at an adjustable interval.

You are probably already familiar with numerous applica-
tions for conventional one-shot timers. Common examplesin-
clude automatic switches that extinguish the headlights of a
car a minute or so after the ignition is turned off, delayed-
action intrusion alarms, switch debouncers, kitchen and dark-
room timers, etc.

Although the applications for interval timers are not as nu-
merous, they include two that are particularly interesting:
time-lapse photography and time-lapse sound recordings.

You have probably seen many examples of time-lapse pho-
tography—the opening of a flower, formation of clouds, con-
struction of a building, etc. Time-lapse sound recordings can
store periodic samples of data encoded as an audio tone as
well as simply capture ambient sounds. In the latter category,
an interesting possibility is to compress a 24-hour history of
the sounds at a busy street corner into a one-minute record-
ing. Another is entertaining your family or friends at a party by
sampling brief segments of a record, radio program or conver-
sation and playing back the string of sound “snapshots.”

Of course, time-lapse photography and sound recordings
are not the only applications for interval timers. Before you've
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By Forrest M Mims

finished reading this column, you will probably have thought of
several more.

Basic 555 One-Shot. Although most experimenters have
assembled either breadboard or permanent circuits that use a
555 timer, many do not fully understand how this IC works.
For those of you in this category, the following paragraphs will
provide a quick overview of the monostable operation of the
555. if you're already familiar with 555 basics, you can skip
ahead to the next section.

Figure 2is a simplified biock diagram of a 555 connected as
a monostable or one-shot timer. The key sections of the 555
are the two comparators, VC1 and VC2. They sense when the
timing capacitor (C1) has charged or discharged to a prede-
termined level.

To understand how the 555 works, assume the circuit in
Figure 2 is “off.” This means the control flip-flop is reset and
Q1 is on. Capacitor C1 is therefore short circuited by Q1 and
cannot charge. The output of the circuit (pin 3) is low. A nega-
tive pulse applied to the TRIGGER input {pin 2) momentarily
causes the output of comparator VC2 to go high, setting the
control flip-flop. This cuts off Q1, which allows C1 to charge
exponentially at a rate determined by the values of C1 and
R1. During this period, the output at pin 3 is high.

Notice the three series-connected 5000-ohm resistors in
the 555. These resistors form a voltage divider that biases the
noninverting input of comparator VC2 at one-third of the sup-
ply voltage and that of comparator VC1 at two-thirds of the
supply voltage. When the voltage across C1 reaches two-
thirds of the supply voltage, the output of comparator VC1
goes high and resets the control flip-fiop. This turns Q1 on and
shorts out C1. The output at pin 3 returns to ground and re-
mains there until the entire timing cycle is repeated. This is

Fig. 1. Tiaing diagrams of
the output warveforms gener-
ated by monostable multi-
vibrator or one-shot (top)
and interval timer (bottom).

\— VARIABLE "On” T/MES/

o TIME
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ConTROL
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accomplished by applying a new trigger pulse at pin 2.

This explanation should give you some insight into the op-
eration of the 555 in its monostable mode. it should now be
obvious that you can easily select the time delay by the proper
choice of components for R1 and C1. If long delays (more
than several minutes) are to be obtained, it's important to use
a component with extremely low leakage for C1. Otherwise,
the capacitor will never be able to charge as it should and the
circuit will not function properly.

555 Interval Timer. A 555 monostable can function only
as a single-delay timer. A reset pulse is required to initiate a
new delay period. An interval timer, however, can be made by
connecting the output of a 555 operated as a free-running
(astable) oscillator to the TRIGGER input of a 555 monostable.
The period of oscillation of the astable will determine the inter-
val time. The RC time constant of the monostable will deter-
mine the duration of the output pulse that follows each timing
interval.

Fig. 2. Simplified functional
diagram displays inner
workings of a 555 timer IC.
External components R1 and

C1 control timer’s period.
ouTPUT

————-d

Figure 3 shows the schematic of a working dual-555 inter-
val timer. Interval times (determined by the values of R1 and
C1) of up to several minutes are achievable with the values
shown. Note that the output pulse from the first 555 is directly
coupled into the input of the 555 monostable. The output of
the monostable is connected to a low-voitage relay coil
through D1. Diode D2 shorts out the powerful inductive kick
produced across the relay coil when current to it is interrupted,
thereby protecting the 555’s output stage from damage.

The values of R3 and C2 determine how long the relay is
energized after each timing interval. Those specified keep the
relay energized for almost exactly 5 seconds (4.98 seconds
tor the breadboard circuit | built). Change the value of R3 or
C2 or both to obtain different times.

The relay contacts can be used to switch many different cir-
cuits or devices on or off. Figure 3, for example, shows the
normally-off contacts connected to the switch jack of a tape
recorder. This jack is commonly found adjacent to the micro-
phone jack on many cassette recorders. It allows the recorder

+9v

t

4
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Fig. 3. Interval timer employs
one 555 as an astable multivi- s
brator to trigger a second IC
operating as a monostable. o
Relay K1 keys external circuit.
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Fig. 4. This circuit, which employs a 556 dual timer,
is functionally identical to the one shown in Fig. 8.

to be turned on and off remotely by means of a small switch
such as one mounted on the case of the microphone.

If you want to connect the relay to a tape recorder, use an
appropriate plug. You'll have to improvise when connecting
the relay contacts to other equipment or circuits. (A few words
of caution—never connect the relay to a circuit that exceeds
the maximum ratings for the relay’s contacts. Also, never
switch ac line power with an unenclosed relay. Personally, |
prefer to play it safe with low-voltage applications only.)

556 Interval Timer. The 556 is a pair of 555 timers on a
single silicon chip. The circuit in Figure 3, as you might sus-
pect, can be readily assembled with a single 556 dual timer
rather than separate 555's. Figure 4 shows the functionally
identical circuit.

XR-2240/555 Long-Duration Timer. Because of leak-
age in the timing capacitor, the maximum period of a 555 op-
erated as an astable oscillator is usually limited to several

programmable interval timer
employs XR-2240 as an astable
and 555 as a monostable.
Relay K1 keys external circuit.
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minutes. The XR-2240 (or XR-2340) is a specialized IC timer
that incorporates a self-contained flip-flop divider chain to in-
crease the length of the fundamental time delay by a factor of
up to 255. Because the output of each flip-flop in the chain is
directly accessible, many different time intervals can be se-
lected without having to alter the values of the circuit's timing
capacitor and resistor.

Figure 5 is the schematic of a long-duration, programmable
interval timer made from an XR-2240 connected as an astable
oscillator and a 555 operated as a monostable. Timing com-
ponents R1 and C1 control the oscillation rate of the XR-2240.
The values shown give an adjustable interval T of up to about
100 seconds. The outputs at pins 1 through 8 allow you to se-
lect muitiples of T ranging from 1 to 128. Therefore, selecting
pin 8 will give you a time delay of up to 128 x 100 seconds or
more than 200 minutes!

The selected output of the XR-2240 is inverted by Q1 and
coupled through C4 to the 555 monostable, a circuit essential-
ly identical to the monostable in Figure 3. The timing period of
the monostable is controlled by the time constant R6 C5.

The XR-2240/555 interval timer is far more versatile than
the dual 555 or 556 version because intervals of several hours
can easily be obtained. Calibrating the circuit, however, can
pose problems if you attempt to perform the operation when
output pin 8 is selected. Calibration is much easier if you se-
lect output pin 1. If, for example, you want a timing interval of
one hour (3600 seconds), adjust A7 until the interval at pin 1
is 28.13 seconds. Pin 8 will then output a pulse at 128 x 28.13
seconds or every 3600 seconds.

Incidentally, it's possible to select various combinations of
XR-2240 outputs to achieve any time interval of from T to
255T when the chip is operated in its triggered, monostable
mode. However, this procedure does not give the desired re-
sults when the astable mode is used.

It might be possible to obtain the full versatility of the
XR-2240 by operating the chip in its one-shot mode and trig-
gering it externally. The XR-2240 wouid continue to trigger the
555 one-shot to provide the brief “on” time after each interval.
The time delay would be selected by shorting combinations of
outputs to a common bus. The delay would be the sum of the
delays of the selected outputs. Thus, outputs 4T, 8T and 128T
will give a total delay of 4 + 8 + 128 or 140T.

I'll leave the details to those readers who like challenges.

Fig. 5. Long-duration,

See the XR-2240 data sheet for design tips. <&
+ P
f;sk To TApPE
6l r ks L Rel Lok |, & o/ 55‘355“
RL 4 ¢ 75 wy
RI 10k XR-2240 10k % Ny ¢ o JACK
/0M
+/28
13 .
| vE4 if 585
_L 1 + 32 KE 2
I l /6
e/ 3, +& 6 ADK/ X
. A
fOm 0.047 -4 :g. 75/‘3 05:46
(SEE TEXT) uF 2 £
+/ DS
Zl 3] o hd
ez /l‘ 33.F o0
o.o/ T A D,/”F'[
amF

POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

Build better value with world-famous
Heathkit Electronic Products

SEND FOR YOUR NEW

sy EDEE
HED """ HEATHKIT
\ CATALOG

Every Heathkit product is quality
designed and engineered, and gives
you extra valu2 because you build it

yourself. Our world-famous instruc-
tion manuals take you step-by-step
from unpacking the kit to final:
plug-in. They're marvels of
technical accurazy and thorough-
ness. Find out about the pride,

conet
c Cadil
o s om0 2 . . .
- = i satisfaction and savings you can
. = get by building your own elec-
/// tronic kits.Send for your catalog today!

NEW! Ail-in-One
Computer Systemr
Desktop computer with

* Hobby and Busing puters  Color TV e Stereo
Termiral, Floppy Di:k, and e ents ¢ Amateur Radio Gear

7 a Sﬁiytl.mrd "o h tive Instruments e Marine
“ |} AL LU craft Instrumentation o
Security  R/C Modeling

K“_b““d-‘“g:‘svea Y d" r YO“\' “ \N er Inst-uments e Tools...
am

NEW! One-

Button Diala-

Address —

Gty —— =

1ate \CS
%POPULAR ELECTRON

fun-to-build mon
ur fami Iy wi "

www americanradiohistorv com


www.americanradiohistory.com

" The world of
electronics
gee-wizardry

4 drarethes Facaonns

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

~

CEE; 108 New South Road
i W/ Hicksville, N.Y. 11801
N

CIRCLENO.190ONFREEINFORMATIONCARD

J

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing vour
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro-
gram begins with basics. leads first to the
AS.E.T. degree, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin E-79.

Grantham College of Engineering
P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study
CIRCLE NO.27ON FREEINFORMATION CARD

Hobby Scene #

A

ANTENNA LENGTH CALCULATIONS

Q. | am writing with reference to your
article, “Choosing a Mobile CB An-
tenna,” which appeared in the April
1978 issue. In the article, it was stated
that at CB frequencies, a vertical half-
wave dipole would have a length of
5.2 meters. Using the formula A =c/f,
with ¢=2.9971 x 10°m/s (speed of
light in air) and f=27.0 MHz, | come up
with A=11.10 meters, or a half-
wavelength of 5.55 meters. Working
backwards, | find the frequency cor-
responding to a half-wavelength of
5.2 meters to be 28.818 MHz, which
isn’t even close to actual CB frequen-
cies. Could you explain to me why
this difference exists? | have
searched through my technical refer-
ences, but have been unable to come
up with an answer. —Jim Sloot, Cal-
gary, Alberta, Canada.

A. Your calculations are correct, but the
length of a “half-wave” antenna is not
exactly one half-wavelength. Rather, a
resonant dipole has an electrical length
of one half-wavelength. The length of
conductor required for a resonant anten-
na depends on several factors, including
the ratio of its length to its diameter. The
smaller the ratio (the thicker the conduc-
tor), the shorter the antenna for a given
electrical length. Practically speaking,
the diameter of the conductor accounts
for a 2-to-5-percent shortening.

The end effect also reduces antenna
length. That is, the strain insulators and
wire loops wound on the insulators (in
the case of a dipole) contribute a small
amount of capacitance, which lowers
the resonant frequency. To compen-
sate, the antenna must be shortened by
afew percent.

Finally, your calculations are based
on a frequency of 27.0 MHz. Generally,
an antenna will best cover a range of fre-
quencies when it is tuned to the center
frequency. For the 40-channel Citizens
Band, which extends from 26.965 to
27.405 MHz, channel 19 at 27.185 MHz
is the median frequency. That's 0.185

s - .
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By John McVeigh, Technical Editor

MHz above the frequency you used in
your calculations and further explains
the disparity between my statement and
your result.

RFI

Q. | have amateur and CB radio
equipment as well as an audio sys-
tem. Whenever I'm recording an 8-
track or cassette tape and using one
of my rigs, my transmissions come
through the stereo system and are re-
corded on the tape. All the compo-
nents are well grounded, and I've in-
serted low-pass filters at the outputs
of the transmitters. The problem still
exists. What can | do to cure it? —Bill
Columa, KA4DAP, Rocky Mount, NC.

A. The space we have here is far too
small to permit a detailed discussion of
the RFI problem, but what basically hap-
pens is this. At some point in the audio
system r-f enters and is rectified (detect-
ed), giving up the information used to
amplitude modulate it. The detected au-
dio is then processed by the rest of the
system, which cannot distinguish be-
tween it and the desired audio signals.

The key to solving an RFI problem is
to locate the point of entry and treat it
with shielding and/or filtering. | wrote a
comprehensive article on the RFI prob-
lem for the May 1977 issue of our sister
publication Stereo Review. That article
contained a methodical, step-by-step
procedure for eliminating RF!, and | sug-
gest you either locate that issue or order
a reprint fo the article (ask for Reprint
No. 21) at a cost of $1.50 from Stereo
Review Reprints, Box 278, Pratt Station,
Brooklyn, NY 11205. Residents of CA,
CO, DC, FL, IL, Mi, MO, NY, TX, or VT
must add applicable sales tax. P.S.—li
don’t get royalties on reprint sales!

Have a problem or question in circuitry, compo-
nents, parts availability, etc? Send it to the Hobby
Scene Editor, POPULAR ELECTRONICS, One Park
Ave., New York, N.Y. 10016. Though all letters can't
be answered individually. those with wide interest
will be published.

POPULAR ELECTRONICS
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Test Report

Compucolor Il Model 4

Personal Computer System

MONG THE few small computing

systems that provide colorgraphics
is the Compucolor Il from Compucolor
Corp. (Address: 5965 Peachtree Cor-
ners East, Norcross, GA 30071; Tel:
404-449-5861). Several versions of this
computer are available, offering a varie-
ty of optional RAM, keyboards, single
and multiple disk drives, etc. These are
basically two-package systems consist-
ing of a 13" (33 cm) diagonal color moni-
tor and disk drive in one and a key-
board/computer system in the other
package. The two are interconnected
via a single 30" (76.2 cm) long multicon-
ductor flat ribbon cable.

We evaluated the Model 4 version of
the Compucolor Hl, configured with 16K
of user-available RAM and a single 54"
floppy-disk drive. The optional 101-key
Model 101 Extended Keyboard was
substituted for the Standard 72-key key-
board. In addition to the standard 72
keys, the Extended Keyboard has a sep-
arate four-function calculator-type clus-
ter, and a cluster of editing keys. (There
is also an optional Deluxe keyboard with
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Has full graphics
and built-in floppy-

diskette drive

117 keys and offering extended plotting
capabilities available at extra cost).

The keyboard/computer package
measures 19" (48.3 cm) wide by 7" (178
mm) deep and slopes from 4” (102 mm)
high at the rear to 2" (51 mm) at the
front. The monitor/disk drive package
measures 18" wide by 15" deep by 13"
high (457 x 381 x 330 mm). Price of the
Model 4 with a Standard Keyboard is
$1695, plus $135 when substituting the
Model 101 Extended Keyboard.

Technical Details. The computer is
based on an 8080A operated with a
2-us cycle time. It can support up to 65K
of memory, and has on-board space for
32K. There is 16K of ROM in which are
the operating system and BASIC, and
sockets are provided for additional 8K of
ROM. The system is designed to use up
to 480 |/0O ports, 30 of which are imple-
mented in the standard computer. This
number includes an RS-232C serial port
for printer or modem, with a broad selec-
tion of baud rates.

The graphics display features an 8-

www americanradiohicetorv com

fact:

its easy toupgrade
your M95 cartridge
and gain dramatic
freedom from
distortion

One of the critically acclaimed
advances introduced in Shure's
incomparable V15 Type IV phono
cartridge is its revolutionary
and unique distortion-reducing
Hyperelliptical diamond stylus.

The Hyperelliptical stylus con-
tacts the groove in a “footprint”
that is narrower than both the
Biradial (Elliptical) and the long-
contact shapes such as the
Hyperbolic. The performance
features of this new tip geom-
etry are now available to owners
of MO5ED or M95G cartridges
by simply upgrading either with
a Model N95HE Hyperelliptical
stylus.

You'll find the cost extraordinarily
low—but the difference in sound
will be immediately apparent.
The new stylus takes only sec-
onds to install with a simple,
no-tools procedure.

The Hyperelliptical stylus is
also available in a brand new,
ultra-flat frequency response,
high trackability cartridge: the
MO5HE. Write for free brochure
(ALB00).

N95HE
Improvement Stylus

HERNEA

Shure Brothers Inc.

222 Hartrey Ave., Evanston, IL 60204
In Canada:

A. C.Simmonds & Sons Limited

MANUFACTURERS OF
HIGH FIDELITY COMPONENTS,
MICROPHONES, SOUND SYSTEMS AND
RELATED CIRCUITRY.
CIRCLE NO. 47 ON FREE INFORMATION CARD
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color selection on a 10” by 7" (254 x 178
mm) usable screen area. The 128 x 128
graphics is refreshed at power-line fre-
quency. Alphanumerics consist of 32
lines of 64 characters/line for small-size
capital letters or 16 lines of 64 charac-
ters/line with large-size caps. Lower-
case letters are not included, but 64 spe-

cial graphic symbols are.

Conventional 40-track diskettes are
used with an average access time of 40
ms for 40 tracks, while average latency
is 200 ms. Data transfer rate is 76.8K
bits per second, with a diskette storage
capacity of 51.2K bits per side (both
sides usable).

THE BIG PLUS +
Graphic Equalizer

ASSEMBLED

$18995

KIT

$9995

LOADED with Quality Features!

e Stereo . .

: i
£ i
::ridJa L“ltl}-l'

. Eleven Bands Per Channel « Extremely Low

For more

. information
(R on
advertised
products,
equipment
tested, etc.,
circle

Noise & Distortion s LED Peak Indicators « Center Detent approprlate
(“flat”) sliders e Built-in “record” Switching  Line and Micro-
phone Level Inputs/Outputs « Regulated Power Supply number
Fully Guaranteed ¢ Horizontal or Vertical Cabinets o Kit or

Fully Assembled « Plus Much, Much More! on

Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

postpaid

AARON-GAVIN INSTRUMENTS, INC.
17231 Corla Avenue

i Yes! I've enclosed $ : RUSH me:
i\ —__assembled equalizers at $189.95, p.p.d

i —unassembled equalizer kits at $99.95, p.p.d D Hornizontal (flat) D Vertical (up-right) '

California residents include 6% sales tax

| Name

' Addi Card No
! ress Exp. Bank
City State 2ip Date No.

714-957-8710
Tustin, California 92680

send
. R
cabinet D brochure Omount

Visa & Master Charge orders accepted |

Free

Information
Card.

ack

T " " Dealer inquiries invited
CIRCLENO.3 ON FREE INFORMATION CARD

The basic keyboard is standard ASCIt
four-level with 192 codes. it uses gold
crossbar keyswitches of commercial
quality. CPU reset and automatic dis-
kette loading keys are included.

In software, a complete disk operating
system as well as disk BASIC are in
ROM. The BASIC is simlar to most other
disk BASICs and has 32 statements and
commands, 19 mathematical functions,
nine string-manipulation functions, and
12 disk-file commands. Calculations are
to five decimal places.

The operating system has 31 CON-
TROL-plus-key commands, 31 ES-
Cape-plus-key codes. and 12 graphic-
plot commands. There is also a full com-
plement of CRT Terminal commands as
well as full-function foreground/back-
ground color selection along with 15 plot
commands. This wide variety of com-
mands gives the user control over every
possible function of the computer.

Most of the keys are assigned two
functions. Switching from one function to
the other is via the CAPS LOCK key.
Some keys are used in conjunction with
the CONTROL and ESC keys. Those keys
that permit color changes are color cod-
ed with their respective colors.

A 50-pin bus connector (located on
the rear) provides all addresses, data,
clocks, etc., to allow the Compucolor to
be extended with any upcoming peri-
pherals. Also located on the rear apron
is a connecter for RS-232C signals. This
latter port can also be used for a printer
or modem. Each connector is fully de-
scribed in the manuat.

A large loose-leaf-type “Programming
and Reference Manual” is supplied with
the system. This manual contains 10

Centronics
7791

$954.00 | $995.00 | $1599.00 | $699.00

Tha Computer Peopls

i

Anadex
DP-8000

Texas Instrument
810 Printer

SYNGH H&SOUND ENTERPRISES, INC.

193-25 Jamalca Avenue, Jamaica, New York 11423

212/468-T087 TWX T10-582-5886
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Centronics
Micro-Printer

$495.00

Hours 9-4 Daily
and Saturday

Visit our new showroom
Working units on display

BankAmaricard  Masier Chame
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sections that cover full details for using
the BASIC |anguage (and covers pro-
gramming examples), print formatting,
and machine-level interfaces for the disk
BASIC. The disk-manipulation system is
spelled out in detail, as are all color and
graphics techniques and the file control
system (FCS).

The Manual concludes with seven ap-
pendixes that contain in-depth discus-
sions of the disk BASIC., file control sys-
tem. CRT commands. internal features
of the computer, an ASCIl value table,
and the Compucolor alphanumeric and
graphic character set, along with other
documentation.

User Report. The Compucolor is a
complete computer. Simply unpack the
two sections, interconnect them via the
flat ribbon cable, plug the line cord into
an ac outlet and turn on the power.
That's al! there is to getting the system
up and ready to go in either the operat-
ing system or BASIC.

To use a diskette, simply insert the
diskette in the drive, close the drive
door, and press the AuTO key on the
keyboard. In just a couple of seconds,
the disk “menu’” pops up on the screen.

The graphics display was clean and
sharp with bright colors. The overall
quality of the graphics was excellent due
to good convergence and the fact that
the monitor bandwidth is better than that
of a conventional color-TV receiver. One
of the major advantages of the color
monitor is that opitically disturbing moire
patterns (from nearby TV transmitters
on adjacent channels or local or mobile
hams and CBers) are not seen on-
screen. Also, this approach provides an
apparent increase in bandwidth since
the monitor is not bandwidth-limited by
r-f or sound circuits. The Compucolor
“Sampler” program on diskette demon-
strates the system's graphics capability.

The keyboard was a dream to oper-
ate. It has a positive professional “feel”
and operated flawlessly.

Having had experience with other
BASICs, we found Compucolor's ver-
sion easy to use. It is a fast BASIC and
is broad enough to easily adapt to pro-
grams written in other BASICs, except
where unique symbols are used.

After working some of the program-
ming examples given in the Manual, we
typed in several game programs incor-
porating color graphics. This is quite
easy to do, as a single keystroke can be
used to change colors, flash symbols,
invert and do other formerly difficult
graphics “tricks.” These keystrokes can
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be written into the program.

We also adapted a couple of simple

business programs to the color format,
making them much easier to read and
interpret. Credits and debits for exam-
pte, are much easier to follow when they
are color-coded. ‘

The bottom line here is that the addi-

tion of color to a video display does
make working and playing with a com-
puter much more pleasant and exciting.

Compucolor is supporting its system

with lots of software (diskettes), includ-

ing a large variety of color games, text
editor, assembler, and several money-
management programs.

In our opinion, the Compucolor Ilis an
excellent choice for a computer system
to start and stay with for home use. It is
very flexible, thanks to its built-in disk
drive, and has sufficient on-bbard mem-
ory to handle just about any length pro-
grams. This is a lot of computer for the
money. —[ eslie Solomon, Technical
Director

CIRCLE NO 104 OGN FREE INFORMATIONCARD

The DMM vo

Sabtronics

MOGH 2605 561 A 400 13

s

u’ve wanted:

Quality and performance

at a low,

A surprisingly low $69.95. Surprising
hecause vou get the type of performance
vou've wanted but expected to pav much
more for.

Quality, Performance and
Accuracy

The 2010A offers vou long-term accuracy
with a laser-trimmed resistor network, a stable
bandgap reference element, and single-chip LS
circuitry. With 31 ranges and 6 functions. you
can measure AC or DC voles from 100 gV to
1000V; AC and DC current from 0.1 pA all
the way to 10 A; resistance from 0.1 € 1o 20
M. Typical DCV and Ohms accuracyis Q.1%
+ 1 digit. Easy-to-read 3% digit LED's with 9mm
numerals and automatic decimal point.

Extra features for greater
convenience and flexibility

o Unigque X10 multiplier switch gives you
convenient selection of the next higher decade.
Hi-Low Power Ohms capability gives you three
high-ohm ranges that supply enough voltageto
twm on a semiconductor junction. You use the
three low-ohm ranges for in-circuit resistance
measurements.

¢ Wide Frequency Response: 40 Hz to 40 kH:z
bandwidth lets you measure audio through
ultrasonic AC signals.

+ Touch-and-Hold Capability (with optional
probe) lets you hold readings as long as vou
wish so you can make measurements in hard-
ro-reach places without taking your eyes off
the probe tip.
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low cost

¢ And More: automartic polarity and zeroing:
overrange indication; overload protection on all
ranges.

This compact unit 1s powered by 4 “C” cells
(not included) so that vou can take your lab-
quality benchtop unit anvwhere with you.

Kit or Factory-Assembled
Either is a tremendous value. Complete kit
only $69.95; assemble it yourself with our easy-
to-follow nstructions, Or, for only $99.50,
Sabtronics will ship your 2010A factory-
assembled and calibrated.
Whether vou're a professional or a hobbyist
(or both!):, When quality, accuracy, and price
count, you should check out the 2010A DMM
for vourselt. Order one todav for a tull 10 days
to inspect it; if vou're not completely satished,
merelv return it in its original condition for a
prompt and courteous refund of purchase price.
Call with vour Master Charge or Visa
number or write the address below.
2010A Kit: $69.95 ( plus $4.00 S& H)
2010A Assembled: $99.50 ( plus $4.00
S&H)
AC-115 Adaptor: $7.50
NB-120 Nickel Cadmium Batteries: $17.00
THP-20 Touch and Hold Probe: $18.00

Making Performance Affordable

"
sabtronics &
INTERNATIONAL INC.

13426 Floyd Circle M/S 24 Dallas, Texas 75243
Telephone 214/783-0994
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THIS FALL, the World Administrative Radio Conference
(WARC) in Geneva will reallocate the entire radio spec-
trum, in keeping with anticipated needs through the end of the
century. Of prime concern to DX listeners is the proposed
reallocation of the shortwave spectrum to allow more space
for broadcasting.

Fixed (point-to-point) communication has largely switched
to satellites in the past 15 years. This trend will no doubt con-
tinue. At the same time, the relatively small shortwave broad-
cast bands have become overloaded to about three times
their capacity. This is why co- and adjacent-channel interfer-
ence has become the rule rather than the exception. It would
appear, then, that the naturat solution would be to turn over a
portion of the fixed bands to broadcasting. But it's not that
simple. There are many other claimants to the hf spectrum
(such as Amateur Radio), and different countries have differ-
ent priorities.

For the past few years, the FCC has sponsored a series of
meetings by the International Broadcasting Service Group, to
help it determine exactly what should be the US position at
WARC. In April, the IBSG issued its final proposal and dis-
banded, its mission completed.

The world is divided into three broad regions for allocation
purposes. Region 1 includes Europe, Africa, the Mideast, and
the USSR. Region 2 consists of North and South America.
Region 3 is comprised of the rest of the world, which includes
Asia and the Pacific.

The IBSG proposes that international broadcasting be-
tween 5.8 and 22 MHz should be expanded by 93% in Region
2, and 80% elsewhere, very nearly a doubling of available in-
band space, from the present total of 2350 kilohertz to
3940 kilohertz.

Since Third World countries hold the balance of power at
WARC, the US position also proposes a 60% expansion of
bands for tropical broadcasting by adding five new tropical
bands in the 3-to-14-MHz range and making all tropical
bands, new and old, exclusively for tropical instead of interna-
tional broadcasting. No changes are proposed between 3.0
and 5.8 MHz, either in tropical or international bands. The five
proposed new tropical bands, totalling an addition of 300 kHz
are: 5850 to 5900 kHz, 7500 to 7550 kHz, 9825 to 9875 kHz,
11,500 to 11,550 kHz, and 13,900 to 14,000 kHz. These are
adjacent, or almost adjacent, to existing or newly proposed in-
ternational broadcasting bands, for the convenience of listen-
ers, receiver designers, and existing transmitting equipment.

In the proposed new international broadcasting band allo-
cations, all existing bands (except 25 MHz) are expanded,
and two totally new bands are added. These new bands
would further relieve congestion on adjacent bands and make
better use of prevailing maximum useable frequencies. This
70
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expansion totals 1290 kilohertz, as follows:

Proposed (kHz)

5900-6200

7250-7500

9375-9825

11550-12000
13600-13850
15100-15700
17600-17900
19750-19990
21450-21800
25850-26100

Present (kHz)

5950-6200

7100-7300 (not Region 1)

9500-9775
11700-11975
none
15100-15450
17700-17900
none
21450-21750
25600-26100

The US position calls for selective sharing between fixed
services and broadcasting in all added band space. However,
it is not considered likely such sharing will be adopted by the
Conference this fall.

The US position also urges, but does not give a specific
date for, adoption of single sideband for international broad-
casting. But this change is not likely in the near future. Also
being considered are power limits of 50 kW for domestic oper-
ations and either 250 or 500 kW for international operations.
While this may seem excessive, it is realistic. There are al-
ready some instances of a full 1000 kW and even 1250 kW
being used in some situations.

Our thanks to Lawrence E. Magne, member of the IBSG, for
supplying this information.

Moscow via Cuba. The USSR has long been the target of
American broadcasts from such nearby countries as Greece,
Germany, and Britain. Now, more than 20 years after the tri-
umph of the socialist revolution in Cuba, Radio Moscow has
begun transmitting in English to North America via Cuba.

We first noted the foregoing arrangement on April 22, Le-
nin's 109th birthday, as the “newscasts” reminded us every
half hour.

The Moscow signals were and are the strongest on the
bands during the daytime. This, combined with their steady
strength even during ionospheric disturbances that block di-
rect reception from the USSR, made it obvious that a relay
was in use. Radio Moscow characteristically made no public
announcement of the new relay, nor has it ever been publicly
admitted that some of its other broadcasts to North America
are relayed via Bulgaria.

Why wasn't the Cuban connection made use of long ago?
Cuba has been making full use of its shortwave facilities, but
there has always been a shortage of power and spare parts,
and there has been no reliable way of feeding the Moscow au-
dio to Cuba. Now, however, Cuba has a satellite link with
Moscow and finds it advantageous to dedicate one of its

POPULAR ELECTRONICS
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transmitters to Soviet broadcasts to North America. In return,
a Soviet transmitter is dedicated to Cuba’s broadcasts to the
Mediterranean area.

Radio Moscow thus becomes the international broadcaster
with the most hours per day beamed to North America, sur-
passing the BBC by far. And with this Cuban relay on one
good frequency at a time, we may hope that Radio Moscow
will no longer find it necessary to use a dozen different fre-
quencies on direct broadcasts from the USSR.

Publications. For a list of club publications and services,
send a legal-size SASE with 28¢ postage to ANARC, 557 N.
Madison Ave., Pasadena, CA 91101.

FRENDX, the shortwave broadcast journal, provides a
great deal of timely schedule, logging, and QSL information
plus receiver reviews and nontechnical articles. Sample $1,
subscription  $13, from NASWA, Box 13, Liberty,
IN 47353.

Review of International Broadcasting, a monthly listeners’
magazine emphasizing free discussion of programming and
issues affecting the DX listening hobby (an approach lacking
in other publications) is $1 a sample or $12 a year from Glenn
Hauser, Radio WUOT, Knoxville, TN 37916.

The World in My Ears, is a new book by well-known New
Zealand DX listener Arthur Cushen, who, despite blindness,
has been very successful in shortwave, to the point of being
knighted. For information, contact Cushen direct, at 212 Earn
St., Invercargill, New Zealand.

August BBC World Service. Among the many fine BBC

programmes planned this month are these (dates and times
GMT): “Play of the Week,” August 5 at 0030 and 1130 pre-
sents the winning entry in the World Service Drama Competi-
tion. “On Their Majesties Most Secret Service," four programs
on the history of British espionage, Saturcays at 1130, Tues-
days at 2030, Wednesdays at 0230. “The Art of the Whodun-
nit,” on the history of detective fiction, Saturdays at 0815 and
1315, Sundays at 2015, Mondays at 0315. “Venice Pre-
served,” week of August 20, Monday at 0945 and 2130,
Thursday at 1430. Week of August 27 at same times, “Pom-
peii.” Week of August 26, Sunday at 1830, Monday at 0100,
Tuesday at 1345, “A Thurber Carnival.” “Behind Every Great
Man .,”" Saturdays at 0430, Mondays at 0815 and 2315.
(Subiject to change).

Updating Listings. The following changes and additions
should be made in the “English Broadcasts" listings that ap-
peared in the June issue:

GMT Station Frequencies, changes
1000-1030 R. Korea 11725, 9580
1000-1300 R. Moscow 9600 (via Cuba)
1000-1602 ABC, Perth 9610
1030-1300 CBC Northern

Service 9625, 6065 not 11720
1100-1115 R. Pakistan 21655, 17662
1100-1330 BBC add 21660; 11775 at 1100-

1130 & 1300-1330 only

1100-1500 R. Moscow delete

Build The World’s Most
Powerful 8-Bit Computer

Featuring The Famous Intel 8085!

Explorer/85™

John Simonton’s time -proven
design provides two envelope
generators VCA, VCO & VCF in
a low cost, easy to use package.

Use alone with its built-in ribbon
controller or modify to use with guitar,
electronic piano, polytonic keyboards, etc.

The perfect introduction to electronic
music and best of all, the Gnome is only
$59.95 in easy to assemble kit form. Is it
any wonder why we've sold thousands?

Starting for just $129.95 you can now build
yourself a sophisticated, state-of-the-art
computer that can be expanded to a level
suitable for industrial, business and
commercial use. You learnas you go. . .in
small, easy-to-understand, inexpensive levels!

* Features Intel 8085 cpu/100% compatible with
8080A software!

* Onboard S-100 bus (up to 6 slots)!

* Onboard RAM and ROM expansion!

o Buiit-in deluxe 2K Monitor/Operating ROM!

* Cassette/RS 232 or 20 ma./4-1/2 8-bit paralle]
1/O and timer all on beginner’s Level “A” system!

EXPLORER/85 gives you "big computer  teatures )immediately, without furning you
into an applhance operator, doomed 10 run pre-developed software for life Simply
connect EXPLORER to a terminal. video momitor or tv set and 8 voli power supply and
start runming programs the very first might' Level A teaches you machine
language and computer tundamentals 11 Jets you run exercise programs including
programs to examine the cu registers examme memory fill memory move memary
and make up games You can 10ad and play back these programs on an ordinary tape
casselte—and display your efforis on any tv screen video monitor or printer {88 95
RF modulator required for tv use ) The simphtied architecture of the Intet 8085
makes EXPLORER far easier 10 undersiand than Compulers using (he older. more
complex but less powerful 80804 Then when you re ready EXPLORER can be
expanded—by you—to rival the power of any 8-bit computer on earth Of you can
cusiomize  to perform a dedicated task thanks 1o onboard

As featured in
POPULAR ELECTRONICS
EXPLORER/85 shown wiih Video Monitor and Keyboard/Video Terminal

CHOICE OF HEX KEYPAD OR TERMINAL INPUT

I you pian to customize EXPLORER tor dedicated use we recommend that you order
hex keypad input But 1t you are planmng 1o go whole hog and biow EXPLORER up
info a full size state-of-the-art system with 8K or extended basic (coming soon) up
to 64K ot memory floppy disks lelephone intertace printers, and all sorts of S-100
plug-ins—you' il be better off with the Keyboard/Video Terminal input The $149 95
EXPLORER Keyboard/Video Terminal nciudes fult ASClI decoding with 128 ASCII
upper/lower case set, 96 pniniable characters onboard regulators and selectable
disptay formats —32x16 tor tv set or 64x16 1or video momtor (not included)

EXPAND EXPLORER, LEVEL-BY-LEVEL
Level 'B'', at $49 95 adds S 100 signals plus ondboard RAM/ROM decoding
Includes alf parts necessary 1o generate the signals for S-100 bus accessones Jusi
add two S-100 bus connectors and you have a complete S-100 compatible compuier
with a world ot add-ons al your fingertips Choose from hundreds of products to
salisty your indwidual needs Level B kit also includes the address decoders for
onboard RAM and ROM expansion which are addressable anywhere in the 65K held

Level 'C’" expansion, al $39 85 expands the S-100 bus to allow a totai of six
S 100 cards to be plugged inio EXPLORER s motherboard and contained 1n
EXPLORER's steel cabinet Inciudes all hardware mounting brackets board guides,
elc Just add the number of S-700 bus connectors you need

Level ‘D" expansion, at $59 95 gives you 4K of onboard stalic RAM utiizing
21141C s vour board will alsc accept four 2716 EPROM s which can be purchased
separately You now have an advanced mainirame that can de customized with the
peripherals of your chaice to fit any (or all) specific requirements Each level of
EXPLORER 1s separately reguiated for the ultimate in Stabikty Factory service s
available trom Netronics Order your EXPLORER today!

[ S e o o e o o e RAM and HOM — — — — — ORDERFROMTHIS COUPON TODAY! = — — — — 7
1 ) Send GNOME MICRO- S5Y NTHESIZER Kit [EVE’C“!A“ SPECIFICATIONS Netronics R&0 Ltd., Dept e & . 333 Litchfisld Road. New Miltord, CT 06676 |
1 1$59.95 plus $2.00 postage) ] EXPLORER s Level A’ system features an advanced ntel | O Level "A’ EXPLORER/8S ki (specity () ter O Oeluxe Steel Cabinet for EXPLORER/BS |
1 1 GNOME MICRO-SYNTHESIZER 1 8085 cpu 'WVE)II‘:)E/IS 50°/.Ivbasrev :RagogaAsoat’J(x prede- | g\smag;'n 0 hex keypad input). $129 95 plus . 33? 95 g\[uslsg %&"! T
, S i cessor yet 1 compatible wi software P eluxe Slteel Ladinet 1or Keyl Il 10e0 Ter-
1 1¥’ull_\ As‘ﬁfzm‘hlfd‘ 5‘"?-‘“’ plus $2 postage : whch, you 1l Giscover, exisis by the fon  Big computer | [ power Supply kit 5 amp, =8 voit §34 95  minai $19 95 lus 52 50 péh
1 ) Send FREE CATALOG features include an 8355 ROM with 2K deluxe monitor/ | _ plus$2pan O RF Modulator kit. $8 95 ppd |
! . h ! operating System which has two programmaple 8-bit 1 )nel gogs User s Manual $7 50 ppg O Total Enclosed (Conn res add tax) §
1 Nhame: P 1 bi-durectional paraliel 1/0 ports. buit in cassette mlertace 3 sor " yovnoara/Video Termnal kil. §$149 95 |
1 B 1 with tape coniral circuitry to alow Iald)ellng cassette lies | oius $3 D?Y’h l g O viISA O Master Charge Exp, Date _
. s and commands which include ‘display contents of Account # |
1 address: ] memory,” ' run al user locauon (go o), “insert data. | o "';" &”(:Ypad kit for hex version. $69 95 plus PHOUNE ORDERS CALL (203) 354-9375
] . N . 1 move contents of memory,  examine registers individ- p , i
city: state:___ _zip: \ vally or all, il command (1o il the contents of memory | O Level “B * $-100/0nboard RAM/ROM Decoder  Print
: H ww(glan“vana[biei. aullorréaélc blaudura‘te IS?:)GC":!W ovdogram; | ;gntless S 100 connectors) $49 95 plus $2  Name |
mable characters per hne gisplay outpu’ M, and maore
BAC/V'SA__ m__ cardno. An 8155 RAM—1/0 chip contains 256 bytes of RAM. two O Level C S-100 5-Card Expander kit (less ~Address
1 |
] -3 DEPT.BP 1 programmable 8-bit br-directional and one pvogramma%ie | connectars). $39 95 plus $2 p&h 0
) CITY. OK 73116 6-bit bi-directional 1/0 ports pius programmabie 14-bit (3 S-100 Bus Connectors (gold) $4 85 each. ity |
- - EZE hd !ll_SM_lR&O_KL_AlEN_A_ A e binary counler/timer_user nlerrupt and reset SwIChES | 3 Ueve D™ 4x Ondoard RAM kit 369 95 plus
Onboard expansion provisions exist for up 10 six S 100 1 $2 pah State Zip 1
CIRCLENO.43ONFREEINFORMATION CARD boards, 4K of RAM and 8K of ROM PROM or EPROM L . _ _. __ __ __ __ __ __ DEALERINQUIRIESINVITED — _J
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1200-1255
1215-1230
1220-1250
1230-1255
1230-1300
1300-2300

1330-2200
1400-1430
1400-1600
1430-1500
1500-1600

1500-1700
1515-1530
1530-1600
1530-1630

1600-1615
1600-1630
1600-1800
1610-1655
1700-1800

1700-2300
1800-1830

1800-1900

1800-0815
1830-1900

1900-1915
1900-1930
1900-2000

2000-2015
2000-2030
2000-2030

2000-2030
2100-2115
2100-2200
2100-2300
2115-0815
2130-2200
2130-2200
2130-2200
2200-2400
2300-2330
2300-2330
2300-2330
2300-2330
2300-2400

2300-2400

72

R. Peking

V. of Greece
R. Ulan Bator
Austrian R.

R. Sweden
CBC Northern
Service

R. Moscow

R. Norway
AFRTS

R. Finland

V. of Rev.
Ethiopia

R. Moscow

V. of Greece
R. Yugoslavia
V. of Viethnam

R. Pakistan
R. Korea

VOA

BRT Belgium
HCJB,
Ecuador
WYFR

R. Korea

V. of Nigeria

R. New Zealand

R. Nationale,
Guinea

R. Japan

R. Can. Int.
HCJB,
Ecuador

R. Japan

R. Korea

V. of Islamic
Rev., Iran
R. Can. Int.
R. Japan

V. of Nigeria
CBC Radio

R. New
Zealand
R. Can. Int.

HCJB,
Ecuador
R. Sofia

AFRTS
BBC
R. Sweden

R. Vilniug
R. Korea
FEBC,
Philippines
VOA

9820, not 11685

17785, not 17830 and 15345
9575 not 6383

17860, not 21530

21690, 21615, not 21700

11720, 9625, not from 1030
11840 (via Cuba)
21730, not 15175
15430, not 15425
17785, not 21475

9560, not 9615

delete

not 15345

add 15295

15012, 14980, not 12035 and
9840

21755, 21545, not 21735 and
21595

add 11830, not 9780, 9640,
7150

add 25880

21475 and 17745, not 17740

17765, not 17880
17845
15255, 11830, not 8780 or
9720
15185, 15120 not 11770,
not to 1930

17860

15310 (varies) Mon & Frionly
15270, not 15105
not 11805

not to 2030
15270, not 15105
delete

9139, not 9022
15325, not 17875 or 11855
15270, not 15105

15185, 15120

17820, 15325 (Mon-Fri), not
17875, not 2200-2300

delete
17780 and 11940, not 17875,
17820, 15325, 11945

21480, 17790, 15295
15135, 11750, not 11920,
11860

17765, not 25620

not 5975

15290, 11705, not 15205
9695, 9690
15525,11735

17860, 15385, 15345

15450
not 25990

2305-2320

2330-2400
0000-0030
0000-0100
0000-0100
0000-0500

0015-0100
0030-0100
0030-0100
0100-0120
0100-0130
0100-0145

0100-0430
0100-0500
0130-0155
0130-0200
0130-0230
0200-0230
0200-0230
0200-0230
0200-0300
0200-0300
0215-0230
0230-0300
0230-0300
0230-0300
0230-0315

0300-0330
0300-0330
0300-0330
0300-0400
0300-0400
0300-0700
0330-0355
0330-0450
0400-0415
0400-0430
0400-0430
0400-0445

0430-0455
0430-0500
0430-0500
0430-0700
0455-0630

0500-0515
0530-0550
0600-0615
0615-0630)
0645-0700)
0630-0700
0700-0715
0755-fade

0800-1000

Austrian R.

R. Finland
R. Can. Int.
VOA

R. Sofia
FEBC,
Philippines
BRT, Belgium
R. Sweden
R. Kiev

RAI, ltaly

R. Can. In}.
R. Berlin
International
AFRTS
WYFR
Austrian R.

. Budapest
. Japan
.Can. Int.
Norway

. Budapest
Moscow
Bras

. of Greece
. Lebanon
. Korea

. Sweden

. Berlin
International
R. Can. Int.
R. Budapest
R. Kiev
UBC Uganda
R. Moscow
VOA
Austrian R.
R. Habana
R. Budapest
R. Budapest
R. Can. Int.
FEBA,
Seychelles
Austrian R.
R. Sofia

R. Korea
AFRTS

V. of Nigeria

IIDI<S<TIDDIIDD

R. Japan

V. of Germany
R. Japan

R. Canada
International
R. Korea

R. Japan
Action Radio,
Guyana
FEBC,
Philippines

12015, 9770, 5945 (Sun ),
not 0300-0315

11800 not 11735

5960

not 25990

15330

17810
11715, not 6080
15290, not 11805
15525, 11735, 9800
11800, not 11810
17820, not 11940

11970 not 11805

17765, not 25620

9715, not 5985

5945 not 6155

17710, 15225 (Wed & Fri)
15270, not 15195

11940, not 9535

add 11870

add 17710, 15225, not 15220
add 12030, 3600

15290, not 15280

9655, not 9760

15285, not 15440

15350

15290, not 9695

11970, not 11805

11940, not 9605

add 17710, 15225, not 15220
11830, 11735, 9800

delete

add 12030, 9600

add 17865

5945, not 6155

not 11725

add 17710, 156225, not 156220
17710, 15225, etc, (Mon. only)
add 11845

11805

15260, not 5945

11750, not 11860

15345, 9755

9755, not 15330, 9685
15185, 15120, 7275 or 7255,
not 0555-0835

15270, not 15105

11905, not 6100

15270, not 15105

11960 and 9635, not 11845,
11775, 9590, 6045

delete

15270, not 15105

5950

11765

Note: Frequencies not referred to in a given entry are still cor-
rect at presstime. This is a listing of changes only, not giving
complete frequency list for any particular transmission. <&
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Soft “ware
e SOUTCES

By Leslie Solomon
Technical Director

6502 Operating System. EXOS (Ex-
tended Operating System) for 6502 comput-
ers comes in a 4K 2708 PROM and has 20
commands including display, enter, math,
memory test, find, fill, move, compare, speed
change, load/dump a hex formatted MUST
tape, verify, and several “go to" commands.
The program is compatible with all MOS
Technology TIM systems, or other 6502 com-
puters. Price is $150. Also available is DATE
(Disassembler-Assembler Trace Editor).
Source programs can be entered, assem-
bled, edited. traced and disassembied. The
trace mode executes the user program one
instruction at a time, displays MPU registers,
the instruction and the MOST mnemonics.
$150. Both programs $295. CGRS Mi-

crotech, Box 368, Southhampton, PA 18966
(Tel: 215-757-0284).

Jolt Stuff. ERAC (Editor and Resident
Assembler Controller) was designed for us-
ers of ROM version of the Jolt resident as-
sembler ($C900-CFFF). ERAC allows source
text and object code to be placed anywhere
in RAM. Residing in 2K starting at $0800,
1000 or A800, ERAC is an extension of the
RAP. A paper tape is available for $5, manual
$4.50, and source of $0800 version is
$12.50. LEDIP (Line Editor Program) is a
1.1K line-oriented text editor that can be ex-
panded. It will output source text suitable for
usage with the PROM Jolt Resident assem-
bler ($E800-EFFF). Paper tape is $2.75,
manual $3.25, cross assembly $5. For further
information, send $1 to the 6502 Program Ex-
change. 2920 Moana, Reno. NV 89509.

8080/Z80 Macro Assembler. This
14K assembler includes a linking loader, li-
brary manager and cross-reference facility
and assembles over 1000 lines per minute. It
supports the Intel standard macro facility and
the number of nesting macros is limited only
by memory. Code is assembled in relocata-
ble modules. Conditionals may be nested to
255 levels. Other features include comment
blocks, variable input radix from base-2 to
base-16, titles and subtitles, variable page
size. octal or hex listings, PRINTX for printing

assembly or diagnostic messages, and
PHASE/DEPHASE to allow code to reside in
one area of memory but operate in another. It
accepts both 8080 and Z80 opcodes. Price is
$200. Microsoft, 10800 NE Eighth, Suite 819,
Bellvue, WA 98004 (Tel: 206-455-8080).

TRS-80 Solar Package. The SUN-
GRAPH program calculates and plots the
sun's local elevation and azimuth for any lo-
cation on the Earth. It uses TRS-80 Level-Il

LONGT1TIBE
73,8
LATIIE

BASIC, and requires 13K storage. Optionsin-
clude graphs of elevation vs time of day. azi-
muth vs time of day, maximum elevation vs
date and elevation at a specified azimuth and
date. Save options allow the graph to be
stored on cassette. Cassette is $49, disk is
$75. Solartek, Box 298, Guilderland, NY,
12084,

Advertisement

CALIFORNIA

Omega Microcomputers

Quality Personal-Business Systems
Apple 11—Alpha Micro

3535 Torrance Boulevard

Suite 10

Torrance, CA 90503

(213) 370-9456

Rainbow Cumputin%
Complete Apple 11 Line
1073 White Oak Avenue
Granada Hills, CA 91344
(213) 360-2171

COLORADO

Byte Shop

Complete Apple 11 Line
3464 Acoma Street
Englewood. CO 80110
(303) 761-6232

FLORIDA

Computer Age, Inc.

Service, Support, Professionalism
At A Very Affordable Price

1308 North Federal Highway
Pompano Beach. FLA 33062

(3055J 689-3233

Computer Center 0f The Paim Beaches
The Microcomputer Specialists

2827 Exchange Court

West Palm Beach, FLA 33409

{305) 689-3233

Sara Tech Electronics Inc.
Discounts On All Major Brands
400 Base Avenue

Suite 225

P 0. Box 692

Venice, FLA 33515

{813) 485-3559

GEORGIA

Graham Business Computer
Featuring Full Line Ohio Scientific
5725 Buford Highway

Suite 216

Atlanta. GA 30340

(404) 457-8450

MARYLAND

Comm. Center, Inc.
Exidy Sorcerer

Cail Tol| Free

Laurel Plaza—Ret. 198
Laurel. MD 20810
(800) 638-4486

Computers Unlimited, Inc.
Tomorrow’s Technology Today
907 York Road

Towson, MD 21204

(301) 321-1553

MICHIGAN

Computer Center

Business Systems/Personal Systems
28251 Ford Road

Garden City. Mi 48135

(313) 422-2570

The Computer Mart

We will Not Be Undersold
560 W. 14 Mile Road
Clawson, M1 48017

(313) 288-0040

NEW JERSEY

Computer Mart of New Jersey
The Microcomputer People (R)
501 Route 27

Iselin, NJ 08830

(201) 283-0600

OHIO

Band-Qrch, inc.

Complete Qhio Scientific Line
337 East State Street

Alliance, Ohio 44601

(216) 821-2600

PENNSYLVANIA

Personal Computer Corp.

First in Pennsylvania

Frazer Mail

Lancaster Avenue and Route 352
Frazer. PA 19355

(215) 647-8453

R:rley Computers

Affordable Computers For
Business/Churches/Home/Personal
126 N Main Street

Souderton. PA 18964

{215) 723-1509

WASHINGTON

P.S.C. - Computer Systems

Business And Personal Software Systems
546 North 6th

Walla Walla, WA 99362

(509) 529-9331

Dealers: For information about how to have your store listed in THE MICROCOMPUTER MART, please contact:

POPULAR ELECTRONICS. One Park Ave., New York, N.Y. 10016 + (212) 725-3568.
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MAIL THIS COUPON
AND WE'LL SEND
YOU THE BEST
SPEAKER CATALOG
YOU EVER READ!

No kidding. Speakerlab’s catalog took longer
to write than some of our competitors have
been in business. In fact, we created an industry
by "building great kits so you can afford great
speakers " QOur catalog is an invaluable

<, manual of speaker function

ot --"}' -.and design. And, it will
-«’F.% . introduce you to the finest
b T Tl speaker kits made
W, / \&\T ., anywhere...with the

strongest money-back
guarantee. Find out for
yourself...FREE. FREE,
that is. Mail the coupon now.

/ecakerlat

Dept. 8-,€. 735 N. Northlake Way
Seattle. WA 9810

DEMAND THE ORIGINAL

Firestic

THE #1 WIRE-WOUND AND MOST
COPIED ANTENNA IN THE WORLD!

Rugged, Shatterproof Fiberglass
c Antennas and accesor es for mar ne. RV
truck auto van and motorcyc es etc
Four Colors Siver-Gray Black Red and Whte
Qur 17th Year Serving the CB & Communications Market
SEND FOR FREE CATALOG

LIMITED OFFER — USA ONLY

Get this nine-inch ‘Firestik® Antenna Wars decal
in four beautiful colors on a PAL T-shirt.
See your dealer today or send $3.00 to

PAJ:L 2614 East Adams. Phoenix. Az 85034

|
Name
Street
Cty
State Zip

Dealer & D str butor Inqu ries Inv ted

5-YEAR REPLACEMENT WARRANTY
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Computer Bits

WINDOWS IN THE CRT

HE MOST common way to com-
municate with a computer today is
via a plug-in or a separate video termi-
al. The ordinary video terminal forms a
single "window,” in which all you can
see is one piece of data at a time as it
appears in sequential order on the
screen. Recently, we had the opportuni-
ty to work with a very special graphics
display system called the “Screensplit-
ter” from Micro Diversions, Inc. (8455-D
Tyco Rd., Vienna, VA 22180 Tel:
703-827-0888). This novel plug-in video
module is not limited to a single window
(see photo). Rather, the user can create,
under software control, almost any num-
ber of data-display windows, each with
its own independent display.

Individual windows in the Screensplit-
ter can be sized, labelled, and framed as
desired. Furthermore, frame and win-
dow can be made to flash, display in re-
verse video, clear, scroll, and use any

#om=ea¥ |me HiStory-——-== .
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By Leslie Solomon
Technical Director

character as a blinking or nonblinking
cursor. The window package is con-
tained in an EPROM and has 20 user-
callable functions. You can, for example,
run a BASIC program and display each
subroutine in its own window. Or you
can display different data in different
windows. You can even move the win-
dows around at will.

If you are doing assembly-language
programming, one window can be used
as a real-time clock, another to display
run time, and others to display register
contents or anything else you desire.
Debugging information can be con-
tained in its own window. For game play-
ing, you can create as many windows as
required. Too, some windows can be
dedicated strictly to graphics.

The Screensplitter does not preclude
operation as a single window with 40
lines of 80 characters each. Bear in
mind, however, that this dense a display
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The Screensplitter can generate almost any nwmber of independent

“windows™
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requires a video monitor with at least a
10-MHz bandwidth.

The Screensplitter occupies a single
S-100 bus siot. It contains its own 4K of
RAM that is memory mapped into the
address space so that it can be ac-
cessed if you wish to use the window
package.

Pascal Microengine. This new com-
puter contains 64K of RAM, two
RS-232C ports, two parallel ports, and a
floppy-disk controller with DMA. [t fea-
tures self-test diagnostics, Pascal com-
piler, BASIC compiler, file manager,
screen-oriented editor, debugger, and
graphics package. Available options in-
clude a floppy-disk subsystem, printer,
and terminal. Cost at this writing is
$1995. Address: Computer Interface
Technology, 2080 South Grand, Grand
Center, Santa Ana, CA (Tel:
714-979-9920).

Pet S-100 Interface. The Betsi Inter-
face/Motherboard contains all logic re-
quired for interfacing S-100 boards to
the Pet microcomputer. It connects di-
rectly to the Pet's expansion connector
and has four S-100 siots. It does not in-
terfere with the Pet’'s parallel or |IEEE
ports. The board also contains a dynam-
ic memory controller that permits use of
a 32K RAM board. There are also sock-
ets and decoding circuitry for 8K of 2716
PROM. Price is $119.00 for the Kkit,
which includes one S-100 connector, or
$165.00 assembled and with four S-100
connectors. Address: Forethought Prod-
ucts, P.O. Box 8066, Coburg, OR 97401
(Tel: 503-485-8575).

$-100 Video Board. The new
ALTR-2480 is a 24-line by 80-character
S-10C-bus video display board. It fea-
tures upper- and lower-case characters
plus graphics. The system also has byte
mapping (4K by eight), built-in read/
write refresh, 2716 user-programmable
EPROM, external/internal sync, nor-
mal/inverse/blink control, 500-ns ac-
cess time, and direct drive for a CRT
monitor. Using “Transparent Memory,”
the CPU can access the refresh memory
at any time, the display is glitch-free,
and the CPU is never interrupted. No
reliance is placed on the peculiar char-
acteristics of a particular CPU. A multi-
plexing technique permits nonconflicting
access by both CRT controller and CPU.
Price is $295.00. Address: Matrox Elec-
tronic Systems, Ltd., 2795 Bates Rd.,
Montreal, Quebec, Canada H3S 1B5
(Tel: 514-481-6838/735-1182).

(continued on page 76)
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ELF Il by Netromes

Featuring

1802
COSMAC CPU
Own a powerful home computer system, starting for just $99.95-a price that
gets you up and running the very first night.. with your own TV for a video
display. $99.95 ELF Il includes RCA 1802 B-bit microprocessor addressable to B4k
bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display. stable crystal clock for timing purposes, RCA 1861
video IC to display your programs on any video monitor or TV screen and 5-sht
plug-in expsnsion bus (less connectors) to expend ELF I into & gisnt!
ELF Il Explodes Into A Giant!
Master ELF II's $99.95 capabilities, then expand with GIANT BOARO
KLUGE BOARD.. 4k RAM BOARDS. .TINY BASIC .. ASCI KEYBDARD..

LIGHT PEN.. ELF-BUG MONITOR. .CDLDR GRAPHICS & MUSIC SYSTEM
TEXT EDITOR ..ASSEMBLER . DISASSEMBLER.. VIDED DISPLAY BOARD
. .ond-

More Breakthroughs Coming Soon!

Soon to be introduced: ELF Il special application kits that give you the hard-
ware and software you need to use ELF Il for specialized purposes such as 8
telephone dialer . .industrial controlier. .home photography. . . security sys
tem  police alert. _motor controller. . . station output monitor on a conveyor
belt assembly line. .and some new, super-fantastic games!

Also coming soon: PROM Programmer ..A-D, D-A Converter  Controller
Board. .and more! Unlike some heavily advertised hobby computers, ELF I}
doesn’t limit you to pre-recorded programs. With ELF Il you learn computing
from the ground up. . from machine language to assembly language to BASIC

. in quick, clear and easy steps. ELF Il is a powerful computing tool, but one
that you can master with the same gase you once mastered a slide rule or
pocket calculator.

Master This Computer In A Flash!

Regardiess of how minimal your computer background 1s now, you can learn
to program an ELF Il in almost no time at all. Dur Short Course On Micropro-
cessor & Computer Prog itten in non-technical language —guides you
through each of the RCA CDSMAC 1802's capabilities, so you'll understand
everything ELF Il can do. . .and how to get ELF /I to do 1t/ Don't worry if you've
been stumped by computer books before. The Shart Course represents a major
advance in literary clarity in the computer field. You don't have to be a computer
engineer in order to understand it. Keyed to ELF Il, it's foaded with “hands on”
illustrations. When you're finished with the Short Course, neither ELF Il nor the
RCA 1802 will hold any mysteries for you.

In fact, not only will you now be able to use a personal computer creatively,
you'll also be able to read magazines such as BYTE .. INTERFACE AGE ..PDPU
LAR ELECTRONICS and PERSONAL COMPUTING and fully understend the
articles. And, you'll understand how to expand ELF Il to give you the exact
capabilities you need!

i you work with large computers, ELF Il and the Short Course will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF Il includes all the hardware and software you need to start writing
and running programs at home, displaying video graphics on your TV screen and
designing circuits using a microprocessor ~the very first might-even if you've
never used a computer before.

ELF Il connects directly to the wideo input of your TV set, without any add:-
tional hardware, Dr, with an $8.95 RF modutator (see coupon below), you can
connect ELF I} to your TV's antenna terminals instead.

ELF il has been designed to play all the video games you want, including a
fascinating new target/missite gun game that was developed specifically for ELF
I1. But games are only the iting on the cake. The real value of ELF Il 1s that 1t
gives you a chance to write machine language programs—and machine language
is the fundamental language of all computers. Df course, machine language s
only a starting point. You can also program ELF Il with assembly language and
tiny BASIC. But ELF It's machine language capability gives you a chance to
develop a working knowledge of computers that you can't get from running only

Netronics R&D Ltd., Dept PE-8

O RCA COSMAC ELF Il
kil at $99 95 plus $3 postage and
handhng (requires 63 to 8 wvoit AC power
Supply)

O Power Supply {requiredt $4 95 postpaid

] RCA 1802 User s Manual $5 postpaid

O Tom Pitiman & Short Course On Microprocessor & Computer
Programming feaches you just about everything there 15 10 know
ahoul ELF 11 or any RCA 1802 compuler Wolten in non techmcal  $3 p&h
ALSO AVAILABLE FORELF It

Write and run p
very first nigh

333 Litchtield Road, New Milford, CT 06776
Yes! { want my own computer! Please rush me—

language. 1t s 3 learming breakthrough for engineers and ldymen
alke $5 posipaid

O Deluxe Metal Cabinet with plexiglas dust cover for ELF I
$29 95 plus $2 50 p&h

O 1 am also enclosing payment (inciuding postage & handiing) for
the items checked below'

O ) want my ELF I wired and tested with power supply. RCA
1802 User's Manual and Short Course—ati for just $149.95 plus

~the
you've

t-even if
never used a computer before!

You're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF 1I's low price!

pre-recorded tape cassettes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF Il can give you more power to make things happen in the real
world than heavily advertised home computers that sell for a lot more money.
Thanks to an ongoing committment to develop the RCA 1802 for home computer
use, the ELF Il products-being introduced by Netronics—keep you right on the
oum 1nnus of today's smail compnllr technology. It's & perfect computer for

9 g, business, i i fic and personal applications.

Plug in lhe GIANT BDARD to racord and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kluge (prototyping! Board and you can use ELF Il to
solve special problems such as operating a complex alarm system or controlling
a printing press. Add &k RAM Boards to write longer programs, store more
information and solve more sophisticated problems.

ELF I} add-ons already include the ELF It Light Pen and the amazing ELF-BUG
Monitor - two extremely recent breakthroughs that have not yet been duplicated
by any other manufacturer.

The ELF-BUG Monitor lets you debug programs with lightening speed because
the key to debugging is to know what's inside the registers of the microproces
sor. And, with the ELF BUG Monitor. instead of single stepping through your
programs, you can now display the entire contents of the registers on your TV
screen. You find out immediately what's going on and can make any necessary
changes.

The incredible ELF It Light Pen lets you write or draw anything you want on a
TV screen with just a wave of the “magic wand.” Netronics has also introduced
the ELF Il Color Graphics & Music System—more breakthroughs that ELF Il
owners were the first to enjoy!

ELF I Tiny BASIC

Ultimately, ELF If understands only machine language—the fundamental coding
required by all computers. But, to simplify your rel. -inship with ELF II. we've
introduced an ELF )| Tiny BASIC that makes communicating with ELF Il a
breeze.

Tiny BASIC saves you the time of having to code your individual instructions in
machine language for ELF I1. Instead, you simply type instructions on a keyhoard
—PRINT, RUN, LDAD, ETC. Your Tiny BASIC program automatically translates
them into machine language for ELF Il. Then it translates ELF II's output back
into simple words and symbols for you.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you word processing ability and the ability to edit
programs or text while it is displayed on your video monitor. Lines and charac
ters may be quickly inserted, deleted or changed. Add a printer and ELF Il can
type letters for you-~error free—plus print names and addresses from your
mailing list!

ELF II's A i y | programs into hexidecimal
machine code for ELF Il use. The A features
rather than numerics so that the instructions on your programs are easier to
read-this is a big help in catching errors.

ELF II's Disassambler takes machine code programs and produces assembly
language source listings. This helps you understand the programs you are
working with  and improve them when required.

The new ELF )t Video Displey Board lets you generate a sharp, professional
32 or 64 character by 16 Ime upper and lower case display on your TV screen or
video monitor—d proving your ded $99.95 ELF II. When you
get into longer programs, the Video Display Board is a real blessing!

Ask Not What Your Computer CanDo. . .
But WHAT CAN IT DO FOR YOU?

Don’t be trapped into buying ar expensive dinosaur, simply bacause you
can afford it. ELF |l is more advanted and more fun to use then big name
computars that cost & lot more monay. With ELF |1 you tearn to writa and
Fun your own programs. You'rs not just 2 keypunch oparstor. No metter
what your interssts are, ELF |} is the festest way to get into Computars.
Order from the coupon befow!

PHONE ORDERS ACCEPTED!
Call (203) 354-9375

Total Encioses $

(Conn res add tax)
CHANGE IT' Exp Date ___ _
O wisa (O Master Charge
(Bank # _ 1

Account # -

I C1 GIANT BOARD™™ i win cassette 1/0 RS 232
C/TTY 170 8 bt P1/0 decoders for 14 separale 1/0
I nslructians and a system mondor/editor  $39 95 plus
$2 p&h
I {3 Kiuge (Prototype) Board accepts up to 36 IC s
$17 00 plus $1 p&h
[ 4x Static RAM kit Addressable 1o any 4k page 10
I b4k $89 85 pius $3 p&h
O Gold plated 86-pm connectors {one required tor each
I plug n board) $5.70e3 postpaid
O Expansion Power Supply (required when adding 4k
RAM} $34.95 plus $2 p&h
O Professional ASCIl Keyboard kit with 128 ASCIl
upper /lower case sel 96 prinlabie characiers onboard
| fegulator party logic selection and choice of 4 hand
shaking signals lo mate with almost any computer
$64.95 pius §2 pdh
| O Deluxe metal cabinet for ASCH Keyboard. $19.95
plus $2 50 p&h
I (3 Video Drsplay Board kit jels you generate a sharp
professional 32 or 64 character by 16 Ine upper and
I lower case isplay on your tv screen of videg monior —
dramalically improving your unexpanded $39 95 ELF Il
iFds inside ASCH Keyboard cabinet ) $89.95
plus $2 p&h
O ELF N Tiny BASIC on cassette tape Com-
mands include SAVE LOAD = x ~.{)

1 Disassambler 0n casselte tape takes machine code

26 variables A-Z LET IF/THEN INPUT PRINT GO TD

GO SUB RETURN END REM CLEAR LIST RUN.
PLOT PEEK POKE Comes fully documented and n-
cludes alphanumeric generator required (0 display
alphanumer(c characters directly an your tv screen with-
out additonal hardware Also plays Nick tack-10e plus 3
drawing game tha uses ELF Il s hex keyboard as a joy

stick 4k memory requyed $14.95 postpad

3 Tom Pittman s Short Course on Tiny Basic tor £LF 1f

$5 postpaid

3 ELF-BUGTM Deluxe System Monror on cassetie
tape Aflows dispiaying the conients of all registers on
your v al any poinl In your program Alse displays 24
byles of memory with tull addresses blinking cursor
and auto scroling A must for the serous programmer’
$14.95 postpaid

[ Text Editor on cassette tape gives you the ability to
insert delete or edit nes and words irom your programs
whiie they are aisplayed on your video monitor (Add
printer and you can use ELF Il to lype error tree letiers
pus insert names and addresses from your maiing bst )
$19.95 postpad

[ Assembler on cassefte iape iranslates assembly
language programs into hexidecimal machine code for
ELF i use Mnemomic abbreviations for instructions
{rather than numencs) make programs easier 10 read
and help prevent errors $19.95 postpaid

— — DEALER INOUIRIES INVITED

programs and proguces assembly language source list
ngs to hetp you understand and improve your programs
$19 95 on casselte lape

SAVE $9.90—Texi Eaifor Assembler & (isassembler
purchased together only $49.95' (Require Video Ois
play Board plus 4k memory )

O ELF ) Light Pen. assembled & tested $7.95 plus $1
p&h

O ELF It Color Graphics & Music System Board kit
$49.95 plus $2 p&h

O ELF It connects directly to the video input o your tv
sel without addilional hardware To connect ELF il 1o
your antenna terminats instead. order AF Modulator,
$8.95 postpaid

Coming Soon A 0 O A Canverter Controfler Board
angd more*

Pant
Name

Address

City

State

CIRCLENO.390ONFREE INFORMATION CARD
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Use Quick-Wedge to fasten
leads, wire in panelights,
connect test equipment,
install components

They do all that ordinary
screwdrivers do, PLUS they
hold and start the screw

‘-.—.-—"—ﬁ

QUICK-WEDGE.

Screw-holding screwdrivers

Unconditionally guaranteed.
BUY A SET TODAY
See your dealer or write to:
Kedman Company, P.O. Box 25667,
Salt Lake City, Utah 84125

CIRCLE NO.34 ON FREE INFORMATION CARD

17 sizes

© 1979

Best price and deliveryon . ..

Exidy Sorcerer

— callus —

SAVE

1 5% on
NORTH STAR

CROMEMCO and
other S-100 Systems

10% OFF
RADIO SHACK TRS-80

and accessories (full warranty)

Complete line of printers and
disk systems for TRS-80

— WRITE FOR FREE CATALOG

MiniMicroMart, Inc.

1618 James Street, Syracuse NY 13203

PHONE: (315) 422-6666 TWX 710 541-0431
CIRCLE NO. 38 ON FREE INFORMATION CARD

COMPUTER BITS
(continued from page 75)

S$-100 Extender Board. A 7-seg-
ment display logic probe and a pulse-
catcher LED, whose brightness corre-
sponds to the duty cycle of the pulse
stream, are used in the new TB-2 Ex-
tender Board kit from Mullen. The board
features a general-purpose “kluge" area
tor circuit development. This section is
provided with its own on-board 5-volt, 1-
ampere requlator that also powers the
logic probe. Other features include pow-
er supply links for current measurement,
labelled $-100-bus edge connector, and
gold-plated connector contacts. Price is
$35.00. Address: Mullen Computer
Products, P.O. Box 6214, Hayward, CA
94545 (Tel: 415-783-2866).

S$-100 to IEEE Interface. The P&T
488 Interface Board permits the broad
spectrum of S-100-bus computers to di-
rectly interface with instruments and
peripherals that operate on the |IEEE
488-1975 Standard Digital Interface for
Programmable Instrumentation. The
board comes with 488 cable assembly.
Software is distributed as source code in
machine-readable form. An integral "Bit-
wiggler” tape interface is used for read-
ing software with a conventional cas-
sette tape recorder. Price is $250.00 in
kit, $325.00 in wired form. Address Pick-
les & Trout, P.O. Box 1206, Goleta, CA
93017 (Tel: 805-967-9563).

New Printers In Town. The Model
DP-8000 hard-copy printer from Anadex
prints 80-character lines at 112 charac-
ter/second (84 lines/minute). Printing is
bidirectional, via sprocket feed. Al-
phanumerics are formed from a 9 x 7
dot matrix. The complete 96-character
ASCII set is available. Basic ASCI| in-
puts include RS-232C, 20/60-mA cur-
rent loop, and parallel-bit/serial charac-
ter, the last synchronous at high strobe
rates. Three data lines of FIFO buffer
storage are available, and data can be
accepted continuously or in bursts. Seri-
al ASCIl is adjustable to 9600 baud. Up
to 1000 characters/second can be fed
into the input. Address: Anadex, Inc.,
9825 DeSoto Ave., Chatsworth, CA
91311 (Tel: 213-998-8010).

Bowmar's Model TP-3150 thermal
printer requires no ribbons or ink. it has
an 18-character capacity and uses a5 x
5 solid-state dot-matrix print head. Print
direction and character rotation are user

www americanradiohistorvy com

TAPE
DISCOUNTS

Mirdrmum orger 10 lapes

VIDEQ
VT A, 1935

FC-90
YIDEQO CASSETTE
1325

L-250

YH3
VE-120, 4h, WE80, 2hr, 1428
FREE CATALDG
Drsar 3hi 13 days. Add 3250 shpg. & hllg. par
H0tapas. W 7.5 Faa_ add sabes 192 N G005

CONSUMERS CO

PO Bon 580 LY

W wemon MY 103571 Proma: (914] 554- 2909

CIRCLENO. 120ONFREEINFORMATION CARD

R
| Thousands of Communications Electronics customers

OWN A BEARCAT® SCANNER.

l But since we ve introduced the Bearcat® 250 crystalless
15,600 frequency, 50 channel synthesized scanner,
lour specifications have been improved-
Sensitivity
0.4 microvolts for 12dB SINAD on VHF
bands, UHF band slightly less
Selectivity
Better than —60dB @ +25 KHz
Audio Output
At least 2.0 Watts rms
Audio Quality
The BC-250 audio is more noise-free and
suffers less distortion than comparable
models by a margin of 10dB or more.
Image Rejection
The BC-250 rejects image frequencies by at least
' 8dB better in all bands than comparable models.

l This month, we’ve got a special price
ontheBearcat® 250. Now, you can own this fantastic
l professional monitor for only $269.00. That's a
savings of over $80.00.
l To start Bearcatting, Master Charge and Visa card
holders may call and order toll free 800-521-4414.
' Qutside the U.S. and Michigan dial 313-994-4441.
To order by mail, send $269.00 plus $5.00for U.S.
l U.P.S. shipping. Foreign orders invited at slightly
higher cost. Mail your orders or requests for a free
l catalog completely describing all Bearcat® scanners
to: Communications Electronics, Box 1002,
Dept. HF1. Ann Arbor, Michigan 48106 U.S.A.

Bearcat® is a registered trademark of Masco Corporation of Indiana

Copynght 1978 Communicanons Electronics-l

CIRCLENO. 1ONFREE INFORMATION CARD
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THE ONE-STOP MUSIC

SHOP AT WHOLESALE PRICES
! —
BLANK TAPES ..ACELionE"s
Mexsll UD 35-90 1800
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CASSETTE TAPES 1 \%%\2 1000 n "é’g
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Minimum Order 12 Tapes — 100% Guaranteed

AT 1588 tHH I
Hics T
v 12SA 3430 MISHE T
AT %0 $12 00 wstv:‘; w ""H
STANTON VIS TYPE ) B
s $7250 M9SED e
BMEEE $5500 MSIED M
(1111313 A7 A WHAE $13 B
SamE su LY. 7] $9 ¥
== 2% @PICKERING
EMPIFE xsv3000 Yiow
20002 35990  xV15/1200€ b led
Fi ) 2 50 XIS T508 27 W
2000€1H $1950  xviy625E o
400001 $2990  xVIS400E 1245
ospwemsen BKOSS ‘ 3
HD 420 $50 PRO 4AA
0430 $7440  PRO4AAA usoo
i LM28 WV $2997
HD-414 54408 HVIC $35 97
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wed check_ T -owldnld
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JJ PARK ROW OEPT. PE, NEW YORK, NY. 10838

ORDER TOLL FREE (800) 221-8180

CALL OR WRITE FOR FREE 120 PAGE CATALOG
CIRCLE NO.31 ONFREEINFORMATION CARD

FSAVE!

MONEY o TIME FREIGHTW

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES

YOUR REQUEST FOR QUOTA.
TION RETURNED SAME DAY
FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

SAVE ON NAME BRANDS LIKE:

PIONEER SANSUI
KENWOOD DYNACO I
SHURE SONY
MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL —FROM

illinois
12 East Delaware

Chicago, Illinois 60611
312-664-0020

A

CIRCLE NO. 28 ON FREE INFORMATIONCARD

controllable. ASCIi data can be synchro-
nous parallel or asynchronous serial.
The printer accepts the 64 standard AS-
Ctl characters and ignores all other
codes. Price is $270.00. Address: Bow-
mar Instrument Corp., Commercial
Products Div., 8000 Bluffton Rd., Fort
Wayne, IN 46809.

A bidirectional printer from Printer
Terminals operates at 75 lines/minute
and offers a choice of 7 x 9 or 9 x 9 dot-
matrix print capability. It can print up to
four copies simultaneously. The full
96-character, upper-and-lower-case
ASCIl set, plus triple-wide character
font, are available. The operator can
choose either 80- or 132-character lines.
included are RS-232C and parallelinter-
faces and 2K of memory for full-page
dump. The printeris designed to accom-
modate roll paper, combination pin form
and roll, and tractor feed. Price is
$1395.00. Address: Printer Terminals
Corp., P.O. Box 535, Ramona, CA
92065 (Tel: 714-789-5200).

Single-Board Microcomputer.
The 90F/MPS microcomputer from
Quay is based on the Z80 and contains
multidensity-DMA floppy-disk controller.
It can accommodate up to 65K of dy-
namic RAM, 14K of EPROM with pro-
grammer, and 1K of static RAM. Up to
four 8-bit programmable 1/O ports are
available. There are also four pro-
grammable counter/timer channels and
an RS-232C or 20-mA serial port, the
latter with selectable baud rates. A resi-
dent PROM system monitor contains
debug capabilities. With 16K of dynamic
RAM and two parallel ports, price is
$1295.00. Address: Quay Corp., P.O.
Box 386. Freehold, NJ 07728 (Tel:
201-681-8700).

$.100/Telephone Interface. The
MK-II transceiver board from MK Enter-
prises interfaces an S-100 bus to the
telephone line and uses Touch-Tone
frequencies. On incoming calls, vec-
tored interrupts allow for ring detection
and DTMF signalling. This permits call-
ing the computer and using the tele-
phone pushbuttons for entry. A 4-bit in-
put post allows additional data to be
transferred coincident with decoded
DTMF. On outgoing calls, the board op-
erates at telephone company speeds. A
4-bit output port allows supervision of
trunk interface equipment (DAA). Single
tones can be generated. Price is
$425.00. Address: MK Enterprises,
8911 Norwick Rd., Richmond, VA (Tel:
804-740-8380).
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BOOKS!

$1.9%
$12. !5
$6.95

$5.9%

BEST IN NEW ELECT

Design. Bid L Pgrm Yr Own Wkng Computer Sys. 308 p.
Master Hdbk of 1001 MORE Practical Elect. Ckts 700 p.
Handbook of Electrical Noise. Msmnt & Technology 280 p
Microprocessor Cookbook 266 p.. 124 4l

How To Build Your Own Working Robot Pet 238 p.. 86 0.  $6.95
Practical Electrical-Installation. Repr & Rewiring 406 p. $7.95
Radio Control Handbook — 4th Edition 420 p.. 315 4l $9.95

The Giant Book of Amatuer Radio Antennas 462 p.. 255 il. $8.95
How to Build Your Dwn Working 16-Bit Microcomputer 96 p.$3.95
€lectromc Designer's Handbook — 3rd Edition 350 p.. 278 il. $9.95
flectrical Hdbk for Rvs. Campers. Vans. Boats L Trailers  $3 95

Making and Using Electricity From the Sun 144 p.. 8541, $5.95
Lasers. the Light Fantastic 294 p. 158 1l $6.95
The Power Supply Handbook 420 p.. 292 ol $7.95
The Complete Handbook of Robotics 364 p.. 137 1l $7.95
Artificial Intelhgence 252 p . 11811 $795

Hdbk of Remote Control & Automation Tech. 294 p.. 250 11. $7 95
Instalt Your Own Home or Motule Electric Power Plant 252 p $5.95

Oesign & Build Your Own Custom T Games 546 p.. 244 1. $9.95
Computenst s Handy Manual 64 p.. 39 4l $2.25
Owgital Interfacing With an Analog World 406 p.. 2774l $8.95
How to Select & Install Your Own Speakers 238 p.. 131il. $5.95
Al About Telephones 192 p. 1401 $4.95
Understanding Electromics 182 p. 2651l $4.95
24 Tested. Ready-To-Run Game Programs in BASIC 266 p. $5.95

Amateur Ratho License Study Gde For Novice. Tech. & Gen Class$6.95
Direct Current Motors — Charactenis & App 252 p.. 170 1. $14.95
Oesign. Build. & Test Complete Speaker Sys 336 p.. 189 1. $7.95
Color ¥ Trouble Factbook —Prob & Sol-4th €d. 434 p.. 6174 $7.95
Radho Control Manual — Sys, Circ, Constr-3rd £d 256 p.. 197 il.$5 95

Furst Class Commercial FCC License Study Guide 392 p. $7.95
How to Build & Use Low-Cost Hydrophones 140 p.. 37 . $4.95
Programs in BASIC for Electromic €ng. Tech. & Experim $4.95

puterist s Handy 0 y 96 p.. 421 $3.95
303 Oynamic Eleclvomc Circuits 308 p.. 303 1l. $6.95
Install € thing Electromc in Cars. Boats. Planes. Trucks & RV's $7 95
The BASIC Cookbook 140 p . 491l $4.95
Antenna Construction Hdbk for Ham. CB l. SWL 238 p.. 132 11.95.95
Radar Detector Handy Manual 80 p . $2.25

{llus Dictionary of Mlcrocomnuler Ievmmology 322 p.. 1500 $7.95
C

How to Repair Video Games 270 p.. IBZ nl $7.95
How to Cast Small Metal and Rubber Parts t44 p.. 1324 $595
¥ Field & Bench Servicer's Handbook 208 p.. 165l $6 95

Cut Your Elect Bill & Install Your Own Emerg Power System $2.95
instrument & Control Sys Engineering Hdbhk 434 p.. 18411 $19.95
Beginner s Guide to Oesigning/Building Transistor Radios ~ 34.95

Automotive Au Conditioning Hdbk — Install.. Maint/Repair  $6.95
The Master Handbooh of Electrical Winng 406 p. 289 0. $6.95
Understand Sound. Video. & Film Recording 140 p.. 74 1. $5.95
Towers international FET Selector 140 p.. 97 1 $4 95
Beginner's Gde to Computers/Microprocessors —with proj 36 95
Oesign L Build Electronic instrumenlation 420 p.. 210 4 $995
How to Repair Movie & Shde Projectors 304 p. 270 il $795

Towers international Transistor Selector —2nd Ed 200 p  $6.95
Closed: Circurt TV Instaliation. Maint . & Repair 234 p., 220 4. 38 95
Build-it Book of Solar Heating Projects 196 p.. 111 il $4.95

Solar Flare Momitor & Propagation Forecast Hobk 196 p.  $6.95
57 Practical Programs and Games in BASIC 210 p. 6411 $795
Beginner's Guide to Microprocessors 182 p.. 106 1. $595
Modern Electronics Math 686 p. 424 1l. $11.95
Ham Radio Incentive Licensing Gde —2nd Ed 154 p.. 7041, $4.95
Hearing Aid Handbook 336 p. 2241l $8.95
Programming Microprocessors 280 p. 105 1 $6.95
Build Your Own Working Robot 238 p.. 1171l $5.95
The “Compulator Book 322 p.. 224 1l. $79%

Miniprocessors From Calculators to Computers 192 p.. 67 i $5.95

Master Tranststor /1C Substitution Handbook 518 p.. 165l $7.95
CBer s Handy Manual of Base Stations 96 p.. 55 4. $2.50
Complete Hdbk of Public Address Sound Sys 272 p.. 148 1 $1.95
Modern Transistor Radios 64 p. 112 4l $2.50
Modern Crystal Radios (Make and Use Series) 64 p.. 101 4 $2.50
Home-Brew HF /VHF Antenna Handbook 210 p. 143 il. $5.95
Microwave Oven Service & Repair 420 p.. 210 4} $9.95
iC Function Locator 224 p . 281l $5.95
CBer's Handy Manual of SSB 80 p.. 421 3225
Beginner s Guide to Maling Electromc Gadgets $4.95
Fire & Theft Security Systems —2nd Edition 192 p.. 114 4. $595
Modern Oigital Communications 308 p.. 122 11 $6 95

Practical CB Radio T'shooting/Repair Znd £d. 406 p . 169 4. 51 95
Microprocessor Program for Computer Hobbyists 8.95

Wus Dict of Broadcast-CATY-Telecommunmications 420 p 38 95
Hdbk of Marine Electromc & Electrical Sys 546 p.. 33841 5995
Linear IC Applications Handbook 280 p . 184 4 $6.95
Butld-1t Book of Oploelecironic Projects 238 p. 1754l $5 95
Photo Guide to AM/FM Stereo Repan 288 p. 281 1l $795
Servicing Medical & Bioelectromc €quipment 350 p.. 165 . $8.95
Sohd-State Motor Controts 322 p. 162 il $8 95
How to Use AF & RF Signal Generators 238 p.. 162 $595
Model Railroad Electromcs 308 p. 224 1. $5.95
The ABC Book of Hi-Fi/Audio Projects 182 p . 1311l $4 95
Repair Small Gasoline Engies. 2nd £d 392 p.. 2514l $6 95
88 Practical Op Amp Circuits You Can Build 140 p. 120 il. $4 95
Restormg and Collecting Antique Reed Organs 320 p . 124 1. $8 95
How to Butld Metal/Treasure Locators 140 p.. 58 il $3 95

Buifd-I1t Book of Oigital Electromic Timepieces 294 p.. 209 11.56 95
CET License Handbook. Znd Edition 448 p . 381 11 $9 95

Third Class FCC License Study Guide 322 p. 88 $6.95
Practical Sold-State OC Power Supplies 196 p . 151 1 $6.95
106 Easy Electionics Proj Beyond the Transistor 244 p $595
How To Repanr Home Kitchen Appliances 294 p.. 205 i $5.95
Transistor Igmition Systems 252 p. 162 4l $595
Understanding & Using Modern Signal Generators 294 p.  $6.95
Color T¥ Case Histories Illustrated —vol 2, 352 p. 243 0. $7.95
Microphones-How They Work & How To Use Them 224 p $995

Master Handbook of Oigital Logic Applications 392 p.. 308 | $7.95
Amateur Radio Nov Class Lic Stdy 6d —2nd Ed 192 p.. 25 11 35 95
CBer s Handybook of Simple Hobby Pyojects 168 p. 11441 $3 95
Oisplay Electromics 252 p.. 195 $5.95

Complete Handbook of Slow Scan Tv 305 p. 16911, $9.95
CMOS Oatabook 280 p . 270 1l $6 95
Broadcast Engineering & Maintenance Hdbk 532 p $19.95

Amateur Radio General Class License Study Gde —2nd Ed  $7.95

Optoelectromcs Guidebook 196 p., 120 W $595
impedance 196 p., 901l $5.95
Switching Regulators L Power Supphes 252 p.. 128 il. $6.95

SEND ND MONEY! we (! .nvoice you on 10-DAY FREE TRIAL Ciip
entire ad 1o order 100 Guaranieed Or your money retunded
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A “MATCHBOX”
LED OSCILLOSCOPE

EGULAR readers of the Experiment-

er's Corner are by now familiar with
the design of simple solid-state oscillo-
scopes that employ an array of LEDs for a
screen. Thanks to the new LM3914 dot/
bar display driver, the design of such a
scope can be simplified considerably. The
result is a scope small enough to fit inside
a pocket matchbox!

Figure 1 is the schematic diagram of a
compact LED scope that uses only three
ICs and consumes only 15 mA. Operation
of the circuit is fairly straightforward, espe-
cially if you're already familiar with solid-

R/-VERTICAL GaA/N

PFIOJE_(|2T
MONTH

BY FORREST M. MIMS

LM31w s n

21 1 Ry ~NORIZONTAL SwWeEEP
R VE RANGE LED
o0k w8k |5 ° -
X
12
13 9 5X7 LED ARRRY

Fig. 1. Schematic
diagram of match-
box LED oscilloscope.

9V

16

state scope basics.

The incoming waveform is applied di-
rectly to pin 5 of the LM3914, where its in-
stantaneous amplitude is detected by a
voltage divider/comparator chain. Decod-
ing logic then drives one of the LM3914
outputs low.

Any LED in the row connected to the se-
lected output is then eligible to glow. The
remaining requirement is a positive voltage
at the LED's anode. This is obtained from a
horizontal sweep circuit made from a 4011
quad NAND gate and a 4017 Johnson
counter.

The 4011 performs two important func-
tions, one of which is to provide a stream of
clock pulses. This is accomplished by two
gates connected as a free-running or asta-
ble oscillator. The frequency of oscillation

is determined by the values of R4 and C1.

The 4017 counter is unique in that it in-
cludes a 1-of-10 decoder. This eliminates
the need for a separate decoder IC. Fur-
thermore, because the activated output of
the 4017 goes high when all other outputs
remain low, the 4017 can be connected to
the anode of an LED.

The remaining two gates in the 4011
form an AND gate that provides an auto-
matic trigger. When MODE switch S7 is
closed, the gate resets (clears) the 4017 if
the input voltage has sufficient amplitude
to activate the lowest-order output of the
LM3914 at the same time that the lowest-
order counter output is high. This feature
makes it relatively easy to freeze the wave-
form being displayed.

The “screen’” of the scope is a single 5
x 7 dot-matrix LED display (Monsanto
MAN-2A, Texas Instruments TIL305, Li-
tronix DL-57 or equivalent). Although 35
LEDs provide very limited resolution at
best, with experience it's possible to
visualize square and triangle waves being
displayed on the readout.

In case you're wondering where the cur-
rent limiting resistors of the LED display
are, they are not necessary! The LM33914
includes a novel feature that permits the
current at the selected output to be exter-
nally programmed by a single resistor R3
connected to pin 7. This pin provides a ref-
erence voltage of 1.2 to 1.3 volts, and the
current through R3 is 1/10 the LED cur-
rent. According to Ohm's law, the current
flowing through a resistor is the quotient of
the voltage across the resistor divided by
the resistance in ohms. The current
through R3 is therefore 1 mA, which
means that the LED currentis 10 mA.

Figure 2 is a photograph of a miniature,

Fig. 2. Photograph of the wrapped-wire prototype LED oscilloscope
assembled on a small piece of perforated board about 1.2” x 1.2",
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Project of the Month continued 0oceoo ®ecee ®80C o0 00000
oY X X ¥ol cOoDO0OO0 [ X XoX X 1 [oX XeNoJo/

Cee®eO 00000 [ N Moy N J [oX NeXeXe)

(o} NeX Wol o000 [ N NoX N J [eXo} Neod J

[ X XX N ] 00000 X JoX X } oocOCee

o \ R e® O e [eY¥o X XeXs) [ N NoX ¥ J [oXoYoX Rel

Wire-Wrapped prototype scope that | as 0000 060060 ololelale 00000

sembled on a perforated board measuring
1.2" x 19" (about 3 cm ~ 5 cm}. Nolice
that pins 9 and 10 of the LM 3914 extend
over the lower end of the socket. The small
capacitor installed in the two unused pin
positions of the 4011 socket is C1. The
overrange LED is installed below the 5 < 7
LED array. Components R1, R4 and St
are attached to the circuit board with cya-
noacrylate adhesive. | used a miniature
Micro Switch™ pusnbutton switch as S1
because | had one on hand, but any other
spst switch is suitable.

Some typical display patterns | have ob-
tained are shown in Fig. 3. Often. the dis-
played pattern will bear little resemblance
to the actual wave. Sometimes ({'s easier
to visually integrate the approximate shape
of a wave by switcning off the automatic
trigger and adjusting R4 until the waveform
slowly parades across the display.

)
|
|
J

——

OUT-OF —~SYNCH

Fig. 3. Some typical display patterns obtained
on a 35-element LED scope. Sometimes, the pattern
hears little resemblance to the actual wave.

input of the scope. Music and voice signals
will stimulate a dynamic, miniaturized light
show. For best results, leave the trigger
switch off.

can add a second 5 x 7 display or make a
10 x 10 display from individual LEDs or
10-element LED bars. Hf you're really ambi-
tious, you can add additional LM3914’s

and 4017's and make a scope having 20 x
20 or more LEDs. <&

For some interesting visual effects, try
connecting a radio or audio amplifier to the

Finally. remember that it's relatively
easy to expand the scope’s display. You

THERE’S A

BETTER WAY TO GO.

smart move under the hood, helping
a nation survive an energy crisis
and keeping you on the road. Delta
Mark Ten. The best way to go.

Energy shortages tell us we

have to change our driving style.
Now! It doesn't
mean we have
to go back to
horse and buggy
days. But it
does mean we
have to make

every drop of gas give us the
most go for our money. Anyone
with horse sense knows that a
well-tuned car gets better mileage,
and in times of fuel shortages,
better mileage means a lot.

The Mark Ten B Capacitive
Discharge System keeps your car
in better tune so it burns less gas.
Using Mark
Ten B is more
than horse
sense. It's the

TAC e

Grand Junction, Colo. 81501
(303) 242-3000
| want to know more about Mark Ten CDl's.

Send me complete no-nonsense information on
how they can improve the performance of my car.

I
I
I
I
I
Name |
I
I
|
I

Address __
| City State Zip _l
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P.0. Box 4430C Santa Clara, CA 95054
For will cail only: (408) 988-1640
2322 Walsh Ave.

Same day shipment. First line parts only
Factory tested. Guaranteed money back.
Quality IC's and other components at fac-
tory prices

INTEGRATED CIRCUITS
T ELECTRONICS

LM379M 500
T 18 04585 » CLOCK MODULES Compiete alarm clocks
23 (M382 160 DS d feady fo Noox up «dh Iranstormer and
7 LM703H 40 000 2 switches Very compact with 50 and
7 e & aow B 9% WA Cut s 895
5 1 . Cor
135 LM733N a0 228 esn2 1250 10293 Transtarmer 2.25
20 LM741CH -] 74620 24 6504 16 50 MAIR10A, C or E B4 1195
50 LM741N 25 74030 2 6522 13 60 102P2 Tranglormer 225
29 tIMA;:;: N gg 74C48 19 1€ SOCKEYS Speciai tranglormer and six
B9 LMI30IN B T V03 Solder Tin LowProtile  amonme T T
17 LM1304 110 74090 T PIN |U>P PIN 1UP MAT003 car module 3°
29 LM1305 27 152 W
3 Lm'goé 200 ;:g?g‘ :\! 8 15 1124 35 qgreen Huor. display 15.95
LM131 275 16 15 28 42 RESISTORS s
200 hiis 7 Taen Teoma B s M 0 R eeree or2
43 1800 TS st 165 20 28 40 57 25 per type 025 350 prece pack
jg m:g;g 70T 200 30 mrewo ot 100 par tyoe 015 5 per type 6 75
& ) I &
RCA Cosmac Super Elf Computer $106.95 g e noTEe A T 50
Compare features before you decide to buy any  board displays provide output and optionat high @ (Moo L8 Ty $3 gumcwmAPUEvELY gy Yoy 260 kavboara k60,00
other computer There is no other computer on ~ and low address. There is a 44 pin standard 39 (oo g He% HE W Pz e Py s 85 eoeosue 1 98
the market today that has all the desirable bene-  connector for PC cards and a 50 pin connector for B BB 2 e g S % 1m ws p
fits of the Super Elf for so little money  The Super  the Quest Super Expanston Board Power supply S oy . AT IED Gran Yeow 1018
Eif is @ small single board computer that does  and sockets for alt IC's are included in the price o Neser oo, s0ss B Avpo 330 S Grange velow Jumto
many big things. It 1s an excellent computer for  plus a detailed 127 pg. instruction manual which 5 NEsS I 2 & g yfa°a'ﬂfn”e','"g"r“eeﬁ"\?;unf‘rf.ff
training and for learning programming with its  now includes over 40 pgs. of software info. in- o R oy e 1 P CONTINENTAL SPECIALTIES o stock
machine language and yet it is easily expanded  cluding a series of lessons to help get you started B ool smo gon ol Pjes Cmb*ﬂ;&“;;f'"hgaomﬁﬂe;! saup
‘ - ; . 4 .
with addmonai memory. Tiny Basic. ASCIl and a music program and graphics target game. 1 79105 70 8120 550 NB25123 350 K wiRE wmy:&s n stock
Keyboards, video character generation. etc. Remember, other computers only offer Super Elf o e g 2t Sje Nasie 375 Portable Mulumeter $18.00
n . ’ . Y DIGITAL THERMOMETER 485
The Super EH includes a ROM monitor for pro-  features at additional cost or not at all. Compare il Wy ] JEITHE 38 B Genetal o st
gram loading, editingand execution with SINGLE  before you buy. Super EIf Kit $106.95, High [ Lt N L P A Gl
STEP for program debugging which is not in- address option $8.95, Low address option 72367N 85 AlnDCONVERTER  grog 69 DMEST? 290 compacl case. Switches rom F o €
cluded in others at the same price. With SINGLE ~ $9.95. Custom Cabinet with drilled and labelled 741800 TTL a;gog 1335 MOSMEMORY Ram g R LA s S,
STEPyou can see the microprocessor chip opera-  plexiglass front panel $24.95. Expansion Cabinet Joo 2 Phe B % amsme 30 K E230M Ko s
ting with the unique Quest address and data bus ~ with room for 4 S-100 boards $41.00. NiCad o GO T & 193 GAYSTMS L btengu Boare wcomecigr 1250
displays before, during and atter executing in-  Battery Memory Saver Kit $6.95. All kits and 7:L508N & lGne 90 2w ils) e 150 o s Foa g FOME T
structions. Also, CPUmode and instruction cycle  options also come completely assembled and Tasi % o 176 o iR M 45 Addvonal Dwe Kn 41500
are decoded and displayed on 8 LED indicators.  tested TSy B s o 3R o S5 s Spammer o %
. N . ] 57 o 7 P
An RCA 1861 video graphics chip allows you o Questdata, a 12 page monthly software publica- TSN o fomorea s 20d0 60 m 1% s&ubcnu Mo pustouner | 3
connect toyour own TV with aninexpensive video  tion for 1802 computer users is available by sub- fusaon O ) 2 e Bl wswm 400 0 Wees st
moduiator ta do graphics and games. Thereisa scription for $12.00 per year 720530N 30 C400s 110 Msoe0 300 35795 M 12 BCCTE T,
speaker system included for writing your own i s feou 2 W 303 UM 135 Goarate 518 Vol OC © 5 MHe
" a h ] 59 5 PD4110-3 0 1 typ 125 LED display 10.50
music or using many music programs already | Attention EIf Owners i S [ R $00 GHIaM 130 Uoke actuated swich 50
written. The speaker amplifier may also be used N d inhard d soft 741595K 189 CD4OI 28 PsionL 55,0688 M 450  Paratronics 100A Logic
to drive relays for contro! purposes ew products in hardware and software 24LS10IN 3% o4nt2 26 42008 5 5185 MH; 450 Ansbyzee Kit $235 00
A pum . coming soon TALSIIIN 3% CD4013 36 82525 0 &7933 MRy 350  Modei 10 Tngger
A 24 key HEX keyboard includes 16 HEX keys i TSN » o B thiess 3 e ik e -
1 It '
plus load, reset, run, wail, input, memary pro-  Tiny Basic cassette $10.00, on ROM $38 00, Eedfid & o £ e an pimMw ap Gawex o swsw
tect, monitor select and single step. Large. on  griginal Eif kit board $14 95 GHED o o oS35 wertons ok Emadar kn 42308
7551628 91 CDAGZ 102 4100 1 donege 275 TRANSFORMERS
q q 7ILS1BIN bl 4 116 16 0
Super Expansion Board with Cassette Interface $89.95 i % §§:§§§ “2; = e tetie wWE (ol 55 na e e
This is truly an astounding value! This board has  Improvements and revisions are easily done with gl %5 (a2 R KEYROARD ENCODERS 12V 250 m wonolia 3 4
been designed to allow you to decide how you the monitor. if you have the Super Expansion TS § B 18] ez A 1250 35 crasems 0 3
want it optioned. The Super Expansion Board Board and Super Monitor the monitor 1s up and —_ coa % mmsine 7aca22 550 ;gg;?"’w i g i
comes with 4K of low power RAM fully address-  running at the push of a button e @ g 2 oWBE S b 255 mispiar s
i it- - k . - MM5318 3
able anywhere in 54K with built-in memory pro- e o0 board options include Parallel Input A081 VB0 Chan3 102 Mmsi6e 29016 Tost ciips aNg T ]
tect and a cassette interface. Provisions have and Oulput Ports with full handshake. The e 159 Cosva 102 mMmssed 144 110 MANT27t CACA 300 100
been made for all other options on the same P L ey (M30TANAH 35 Codod Z MMass /95 A 55 47 D0 & 300 1
) : allow easy connection of an ASC!) keyboard to the LM305H 87 EDece gy LIt 580 Biacx 55 47 DUOZDLIOTA  CA 300 1
board and it fits neatly into the hardwood cabinet [MION 35 CDdod 1 oo d D727 728 CADE 500 1
input port. RS 232 and 20 ma Current Loop for LMI0N i3 <1015 895 Meyer843 1450 DI747750  CAIGC 600 !
alongside the Super EIt. The board includes slots CDao4 36 wMs37sAAN 3 comp w spec /soc  DL750 00 1
teletype or other device are on board and if you SH 115 D4 36 MM337BABN &
for up 10 6K of EPROM (2708, 2758. 2716 or Tl oo memory there are two $-100 siots for RS T 13 B0 rmansisrons o%esy o CA B
2716) and is fully socketed. EPROM canbeused g pam or viden boards A Godbout 8K RAM LA K 29 o 15 T80 i w0 FND303510 500
for the monitor and Tiny Basic or other purposes v s ou e B o 9 7w 1g5 SN B o el i
Y PUTPOSES.  hoard is available for $135.00. Also a 1K Super Hegs e o 9O pspoecy 375 29 RS
A I Super ROM Monitor $19.95 is available as  Monitor version 2 with video driver for full capa- (M320K T80 e P B OO0 Heme 7
an on board option in 2708 EPROM which has  bility display with Tiny Basic and a video interface el 10 coar H menarsocesson 4305 gt 14 p dssiay 10
been preprogrammed with a program loader/ board. Parallel 1/0 Ports $9.85. RS 232 $4.50. ATE 10 G % 0 0 Jaeas B o te &
editor and error checking multi file cassette TTY 20 ma I/F $1.95. $-100 $4.50. A 50 pin MI20T15 180 coeg TI5 GoBoAwimaan B%  2N308 18 T3 Hex 2.5
read/write software, (relocatible cassette file) connector set with ribbon cable is available at Mo 15 Seom 2 oo BRI 3 T
another exclusive from Quest. Itincludes register  $12.50 for easy connection between the Super Ay 1 o oo P00 e » D0 ma bvoog
save and readout, block move capability and Eif and the Super Expansion Board. w13 (R H 2o e & R &
¢ £ ! 3
wde(: graphblcs dn(\jxer mtthhb“”k'”? “”50" B;eak The Pawer Supply Kit for the Super Expansion el Y Goss 15 82z 35 o comemsnsm | SE av 3
? ! : P d ; : estars
points can be used with the register save feature - gy is 5 5 amp supply with multiple positive and [M340T 8 5 M 20 e 1000 257 Submmatres. 7100 v 2
g j 9 CD4516 110 8000 55V 2
to isolate program bugs quickly, then follow with negative voitages $29 95 Add $4.00 for shipping LM330T 12 8255 925 DB2SP 2.95
le step. The S Monit it ith f s te 25 (4518 102 8257 1950 DB25S 395 10000 v 2
single step. 1€ super Monitor is wrilten with — prepyncneq frame $7.50. Case $10.00. Add §1.50 LMIOT18 125 Cpaspp 107 8239 1950 cover 130 12000 v 3
subroutines allowing users to take advantage of for shipping mgjg’[’?f ;gg 0452 151 1 ggg: g):: };gﬁ Dgggz ComplelEiSEA Zg ggaou BV 5
monitor functions simply by calling them up. ' M350 e N 150 pras 185 82000 o
LM370 115 dpases 255 COPIBOLD 1995 DalsP 210 50000 o 6
M377 300 Gpesg: 1 COPTEOZ0 2500 DAISS 310 75000 W 600
61 2 120000 10V 5 0f

Auto Clock Kit $17.95
DC clock with 4-.50" dispiays. Uses National
MA-1012 module with alarm option. Includes
hight dimmer, crystal timebase PC boards. Fully
regulated, comp. instructs. Add $3.95 for beau-
tiful dark gray case Best value anywhere.

RCA Cosmac VIP Kit  $229.00
Video computer with games and graphics.
Fully assem. and test. $249.00

All VIP options avail. week deliv

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards.
6-.50" LED Displays 5314 clock chip, trans-
former. all components and full instructions.
Orange displays also avail. Same kit w/.80"

Digital Temp. Meter Kit $39.95
Indoor and outdoor Switches back and forth.
Beautiful. 50" LED readouts Nothing like it
available. Needs no additional parts for com-
piete, full operation. Will measure —100° to
+200°F, tenths of a degree, air or liquid.
Beautiful woodgrain case w/bezel ~ $11.75

NiCad Battery Fixer/Charger Kit

Opens shorted cells that won't hold a charge
and then charges them up. all in one kit w/ull
parts and nstructions $71.25

PROM Eraser wil erase 25 PROMs in
15 minutes. Ultraviolet, assembled $34.50

Rockwell AIM 65 Computer

Multi-volt Computer Power Supply
8v 5amp, +18v .5amp, 5v 1.5amp, v
5amp, 12v .5 amp, —12 option. ~5v, +12v
are regulated. Kit $29.95. Kit with punched frame
$37.45. Woodgrain case $10 00.

Video Modulator Kit $8.95
Convert your TV set into a high quality monitor
without affecting normal usage. Complete kit
with full instructions.

2.5 MHz Frequency Counter Klt
Complete kit less case

30 MHz Frequency Counter Klt
Complete kit less case $41.75
Prescaler kit to 350 MRz $19.95

Stopwatch Kit $26.95
Full six digit battery operated. 2-5 volts.
3.2768 MHz crystal accuracy. Times to 59
min., 59 sec.. 99 1/100 sec. Times std., split
and Taylor. 7205 chip, all components minus
case. Full instructions

Hickok 3z Digit LCD Multimeter
Batt/AC oper. 0.1mv-1000v. 5 ranges. 0.5%
accur. Resistance 6 low power ranges 0.1
ohm-20M ohm. DC curr. 01 to 100ma. Hand
held, 2" LCD displays, auto zero, polarity, over-
range $69.95.

$-100 Com wuter Boards
8K Static RAM Kit Godbout $135.00

displays. Red only. $21.95 Case $11.75 6502 basea single board with tuli ASCII keyboard 16K Static RAM Kit 265.00

- - and 20 column thermal printer 20 char. a- l 79 IC Update Master Manual $3500 l 24k staiic RAM Kit 423.00
60 Hz Crysta! Time Base Kit $4.40 phanumeric display, ROM monitor, fully expand- fll Complete IC data selector, 2500 pg. master ref- 32K Dynamic RAM Kit 310.00
Converts digital clocks from AC line frequency able. $375.00. 4K version $450.00. 4K Assem- erence guide. Over 50,000 cross references. Free 64K Dynamic RAM Kit 470.00

bler $85.00, 8K Basic Interpreter $100.00
Power supply assem. in case $60.00. AIM 65 in
thin briefcase with power supply $485.00

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted. ) FREE: Send for your copy of our NEW 1979

to crystaltime base Qutstanding accuracy. Kit
includes: PC board, IC. crystal. resistors, ca-
pacitors and trimmer

update service through 1979. Domestic postage
$3.50 Foreign $5.00. 1978 IC Master closeout
$19 50

8K/16K Eprom Kit (less PROMS) $89.00
Video Interface Kit $139.00
Motherboard $39.  Extender Board $8.99

Shipping charges will be added on charge cards. QUEST CATALOG. Include 28¢ stamp.
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EPROM’S

0008048880080 0480000000800800880808000000s

Special of the Month
1702A-6 $696 $4.45

I YY YY)
Y xrxxxl

256 x8 1.5uS

08 $9.95

27
IKx 8 450 NS

MOS Static RAM's
Part No. Price
2101 5245 $2.39

N 22 PIN

2102LFPC $149 $1.14

1K 350NS {Low Power)

MICROCOMPUTER MICROPROCESSOR

BOARDS %"."ﬁ 212?5-;|N§’C $99 0.94
L S PU’s 2114 $6:99 $6.75
* Slangaidantertaces nclude audio Casselle wiih remate Part NO. Price 4K (1K x 4) 300NS
ot SV mal e B o I s 8080A 5.50 2114 $6.50
i B e L 3085 12.95 4K (1K x 4) 850NS
Single = 5V power requitements. 6800 7.95 R .
SYM-1  $329.00 INTERFACE MOS Dynamic MM s
NEC MICROCOMPUTER TK-80A SUPPORT CIRCUITS Part No. Price
e e o o S B - 4K 4027 $2.95
B R e G L s SO art No pice 3 € 4K (4K x 1) 300NS 16 PIN
e s 0 O e 8212 198 8255°  4.95 16K 416-3 $9.95
f:"‘“";"I.::;;“F'::E,E:‘?“‘v"’"!';'“.'”; e d 82 12 ?gg 8257 10.95 16K{16Kx1) 200NS 16PIN
TK-80A  $299.00 ggz 4 275 8259 14.95 16K 416-5 $7.95
. 16K {16Kx 1) 300NS 16PIN
‘l‘ Rockwell International 8226 1.98 6810 3.95
AIMES5 8228 3.98 3#5 6820 3.95 UART's
e e s o a0 ??g ggga 2-3? PartNo.  Price
o e e £ KA AM I ra eran e KOs . N R - 4.25
e et g253 1495 6852 495 AYOSIDIGA 56D >

AY3-1015 $5:&0 $5.25
1K CMOS RAM
Part No. Price

5101 $4:95 $4.50

450NS (Low Power)

board ROM o PROM up 1o 20K bytes An application
Connector provides for attaching a TIY and one 1 two
2udiO Casselle recOrders and gives eaternal access 10
the user-dediCated general purpose 1/0 ines ABO
Incluged as stanard are a comprenensive AIM 65 User s
Manual a handy pockel reference card an AB500
Hardware Manuai an R6500 Programming Manual and
and an AIM 65 schemanc AM 65 1S pachaged on two
compact modules The crcuit module s 12 inChes wide
and 10 incnes (ang the keyboard module 1s 12 nches
wide and 4 inches long They are conected by &

1 Z80-CTC $1090
' leog Z80A-CTC $1310
‘ 280.0MA $32 20

getachanie cabie 280-S1010 $4500
AIMES $375.00 Z80.CPU s13g0  Z8OASION $50 00
' Z80A-CPU $16 20 Z80.S10/1 $45 00
MULTIBUS VIEMORY
LARGE SCALE MULTIBUS MEMOR 80,810 00 zonsion 35009
Y
Ayis e e 280A-PIO $1310  zag.510/2 $45.00 LE.D.LAMPS
SIZE pRobGer  INTEL: EQuIV o 280-510/2 w0P LED209 T-1 3mm Red .09
(BYTES) NUMBER e LED21t  T-1 3mm Green 14
16K MBC.0168  SBCO1E 8 715 LED212 T-1 3mmYellow .13
n wacews  sncosm e LED220 T-13/4 5SmmRed .11
Bk MeCoses o SeC G s LED222 T-1-3/4 5mm Green 15
32K MBC 032/16 SBC-032 125

64K MBC-064/16 SBC-064 1795 eee LED224 T-1.3/4 5mm Yellow .14
BRAND NEW /£)

1979 2500 A ———="

ICMASTER pages

DISPLAYS

FND357 Zommaon Cathode
Texas Instruments [7 v ehe FNDSO0 500" Zommon Catnoge SLRC S 09
A ‘ FND507 500' Common Anode y 1
Low Profile Sockets lojinelatesllI'c s'"g‘“d'"g FND567 500" Zommon Anode  SISQ $1 29
T DL747 630 Common Anode  SIW§ 5249
Finest Quality Socket availatile in the ' Free Quarterly Updates $39.95 OL704 300" Common Cathode $129

DL707 Common Anode

world. Nobody can match Texas inst-
ruments quality — a unique combina-
tion of I.C. technology and muilti-
metal expertise.

ISOLATORS

TiL112  Opto Isolator 1500V $g5g S0 49
MCT6  Dual Ooto Isolator 1500V $I°9@  $129

LINEARILC.'S

Over one mtliion pieces in stock

Contacts Price Contacts Price

8PIN 08  22PIN 22 e -l

. : LM339N .49 uad Comparator | M741CH 37 Op Am
14PIN 12 24PIN .24 LM555N8 29 Timer LM741GN-8 24 OpAmp
16 PIN 14 28 PIN .28 LM556N-14 .59 Dual Timer LM1458N-8 49 Dual Op Amp
18PIN .18 40 PIN .40 LM723CN 36 Voltage Regulator RCasssN-8 .45 Dual Op Amp

20 PIN 20 LM723CH .39 Voltage Regulator

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

[ J
Over-the-counter sales. MINIMUM ORDER $1000 ® ADD$2.00TO
g [ lve 12 Mercer Rd. Natick. Mass 01760 COVER POSTAGE & HANDUING
ghindicayresion Hte: Foreign customers

Telephone Orders & Enquiries (61718790077 lease remit paymant on an

MONTREAL. QUEBEC  DOWNSVIEW. ONTARIO 1050 BAXTER ROAD SOy
U HAP 2K5 M3H 559 OTTAWA. ONTARIO A R PG
S o Tel:{514)735.6425 Tel:(1416)661- 1115 K2C P2 el (604) 138-3321
Tet 1613)820 9471

[ ] international bank dratt or international postai
money order in Amencan dollars
= LIECtronic ;..
5651 FERRIER ST 4800 DUFFERIN ST BAXTER CENTRE VANCOUVEL R
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AUGUST 1979 81
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A% DIODES/ZENERS MICRD’s, RAMS, “TTL- =TT
1N914 100v 10mA .05 CPU’s, E-PROMS QTv QTy QTv. QTv.
1N4005 600v 1A 08 QTv. 7400 .20 7492 45 74H20 25 741576 70
1N4007 1000v 1A 15 8T13 250 800 20 7493 .35 742 25 741586 95
1N4148 75v 10mA .05 87123 550 7402 .20 7494 75 74H22 40 741890 85
1N4733 5.1y 1 W Zenner .25 8T24 3.00 7403 Ji 7495 .60 74H30 .30 741893 85 ‘
1N4749 24y 1w 25 8797 175 7406 .20 7396 80 7AH40 35 740596 2.00 .
1N753A 6.2v 500 mW Zener 25 745188 3.00 7405 .35 74100 1.5 74H50 .30 74L8107 90 ;
TN758A 10v 0 25 188 125 7406 25 74107 35 74H51 30 7405109 150
IN759A 12v = -5 T T35 7407 55 74121 35 74H57 .20 7418123 195 |
1N5243 13v - 5 T Aleo 7308 20 74122 55 74H53 .25 7405138 2.00 |
IN5244B Ay - o ANS0SORMRrAi00 7809 .25 74123 .55 755 25 SEEES
TN53458 Tov % 55 il 780 .20 74125 45 7AH7Z 35 748153 115
TN5349 oy W o il ol 7410 25 78126 45 7AH7A 35 7418157 115
: 781225 74132 .75 74H101 95 7408160 1.5
aTy. SOCKETS/BRIDGES MESIGEI0MD:00 7813 45 741 .90 TR0 55 7aLs164 290
8-pin pcb 16 ww .35 MMISS TS ME00 475 74150 85 74H106 1.15 74L5193 200
14-pin pcb 20 ww 40 MMIS316 ‘3"50 a6 25 151 95 7400 .30 7408195 1.15
16pin pcb 25 ww a5 mm :gg; 2-:2 07 40 74153 95 7al02__.30 1ALS2 290
18pin 50 30 ww 5 : 420 .25 74154 115 74003 .35 7405259 150 |
- TR 16028 3.95 742625 7815 70 | 74008 40 7405298 1.50
ZO-p!n peb S I U UPD 414  4.95 7421 25 74157 65 | 74010 .30 74L8367  1.95
22-pin pcb 40 ww 1.15 Z80A 2250 230 0 74761/9316 .75 78020 45 7415368 1.25
24-pin pcb 45 ww 1.25 Z80 17.50 7437 30 74163 85 74030 55 7405373 250
28-pin pcb 50 ww 1.35 Z80P10  10.50 7837 20 74764 .75 74047 195 73500 5
40-pin pcb 556 ww 1.45 2102 1.45 7438 30 74165 1.0 74151 .65 74502 45
Molex pins .01 To-3 Sockets 35 21020 1.75 7880 20 74166 1.75 7405 85 74503 35
2 Amp Bridge 100-prv 95 210784 495 781 105 7417; .gu 7472 65 74508 3%
: ; - 2114 9.50 7482 5% 74176 95 78073 70 74505 25 |
25 Amp Bridge 200-prv g5 2513 6.25 7443 45 TT3an a0 a0e 15 74508 45
aTv. TRANSISTORS, LEDS, etc. 2708 11.50 74845 74180 95 74075 1.05 74510 45
2N2222M _ (2N2222 Plastic .10} A5 2716 D.S. 34.00 7445 3% 74181 2.25 74085  2.00 74511 45
2N2222A 19 7776 (5v]  69.00 7446 0| Jm82 75 74193 75 74520 35
2N2907A _ PNP 19 2758 (5v]  26.95 744170 78190 1.25 740123 195 74522 55 |
2N 3906 PNP_(Piastic) 19 3240 10.50 7448 .50 74191 1.25 741500 40 74540 30
2N3904 NPN (Plastic) 9 2116 1150 7450 2% 74192 75 740501 40 74850 30
2N 3054 NPN 55 5800 13.95 7451 25 74193 .85 740802 45 74551 35
2N3055 _ NPN 15A 60v .60 6850 795 7453 .20 74194 95 74803 45 74564 15
IS ENESDa;lingion iE35 - T st 25 [ 74795 95| 741804 45 74574 70
8080 7.50 |
EOICEE< PR lc M e 1o S0 5915 7460 .40 7419695 741505 45 7512 60 |
D.L.747 7 seg 5/8"’ High com-anode 1.95 - = St
MAN72 7 seg com-anode (Red) 1.25 8212 2.75 0N - N ——.11 2 95 | LU I )
VANIST0 7 ses comanode (Orangel T25 8214 T 7472 a0 | 14198 145 740509 45 745133 85
MANB2A __ 7 seg com-anode (Yellow) 1.25 8216 3.50 M3 25 ) 132215 ON S FAES DM 18i40 .15 |
MAN74 7 seq com-cathode (Red) _1.50 5904 7oL a3 | 74298 150 74511 45 748151 95
L FND359 7 seg com-cathode (Red) 1.25 8228 6.00 7475 35 ;:ig: ]gz 74L:§U 45 ;::‘:;‘ :;’ I
= — 7476 40 I 780821 45 1 |
ary 9000 SEBV'_ES g;:; 1;::8 7480 .75 75497 65 740522 45 745158 80
® 85 9322 65 E Bico 7481 85 74H00 20 741532 50 745194 150
9309 .50 9601 30 T [OSAmmeIos 7482 95 74H01 30 741537 45 745196 2.00
9602 5 : 7483 95 | 7aHDa 30 G 745257 (81231 2.50
- 7485 75 74H05 25 7asa0 70| 8131 2.75
C MOS 7486 55 74H08 35 741842 95
QTY. QTy. QTYv. QTY. 7489 1.05 74H10 35 741851 .75
4000 15 4017 .75 4034 2.45 4028/_’714(:04 ;g 7430 55 T4H1 75 74L874 .95
2001 20 2018 75 4035 75 :
o 29 etk 15 3 D T“gsé _gg 7491 70 74H15 .45 741575 1.20
3 -
2 22 T EoT——a8 I2L, LINEARS, REGULATORS, ETC.
4007 .25 4022 .75 4042 .65 4511 .95 QTyv. QTY. QTYy.
2008 75 2023 75 2043 50 3512 150 MCT2 95 LM320K24 1.65 LM373 395
4009 .35 2024 75 4044 .65 4515 295 8038 3.95 LM320T5 1.65 LM377 3.95
2010 .35 4025 .25 4046 1.75 4519 .85 LM201 .75 LM320T12 1.65 78105 .75
4011 .30 4026 1.95 4047 250 4522 1.10 LM301 .45 LM320T15 1.65 78112 75
4012 .25 4027 .35 2048 1.26 4526 .95 LM308 .65 LM323K 595 78L15 .75
2013 .40 4028 .75 4049 .65 4528 1.10 LM309H .85 LM324 1.25 78M05 75
2014 .75 2029 1.15 4050 .45 4529 95 LM309 (340K-5) _1.50 LM339 .75 LM380 (814 Pin] _1.19
4015 .75 4030 .30 4052 .75 MC14409 _14.50 LM310 -85 7805 (3407T5) __1.15 LM709 (814 Pin) .45
4016 .35 2033 1.50 4053 95 MC14419__ 4.85 LM311(8-14 Pin) .75 LM340T12 95 LM711 .45
4066 .75 74C151_2.50 LM318 7.50 LM340T15 95 LM723 -40
LM320H6 .79 LM340T18 .95 LM725 2.50
LM320H15 .79 LM340T24 .95 LM739 1.50
INTEGRATED CIRCUITS UNI.IMITED LM320H24 79 LM340K12 1.25 LM741 (8-14) .45
7889 Clairemont Mesa Blvd., San Diego, California 92111 793;%%2?2'(5) Lg: tm:gﬂg }52 tng& };2
Out of State 1-800-854-2211  Cable Address:|ICUSD  Telex: 697-827 LM320K15 1.65 LM340K 24 1.25 LM1458 .65
(714) 278-4394  California Residents 1-800-542-6239 LM3900 .95
LM75451 65
NE555 .45
NAME NE5E56 85
NE565 1.15
NE566 __ 1.25
STREET ADDRESS NE567 95
TA7205 695
CITY STATE ZIP 76477 2.95
95H90 9.95
AE Visa
PHONE CHARGE CARD # BA MC EXP. DATE SPECIAL DISCOUNTS
C.0.D. WILL CALL uPsS POST. NET 10th OF THE MONTH PO # Total Order Deduct
ALL ORDERS SHIPPED PREPAID — NO MINIMUM — COD ORDERS ACCEPTED — ALL ORDERS SHIPPED SAME DAY $35-$99 10%
OPEN ACCOUNTS INVITED — California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. $100-$300 15%
24 Hour Phone Service — We accept American Express/ Visa / BankAmericard / Master Charge $301-$1000 20%
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Radio Shack: No. 1 Parts Place

Low Prices and New Items Everyday!

Top-quality devices, fully functional, carefully inspected. Guaranteed to meet all specifications, both electrically and mechanically. All are made
by well-known American manufacturers, and all have to pass manufacturer’s quality control procedures. These are not rejects, not fallouts, not
seconds. In fact, there are none better on the market! Always count on Radio Shack for the finest quality electronic parts!

TTL and
CMOS Logic ICs

Full-Spec Devices
Direct from
Motorola and
National Semiconductor

P

Type N Cat. No. | ONLY |
7400 | 276-1801 29¢
7402 | 276-1811 | 49¢
7404 | 276-1802 | 49¢
7441 276-1804 | 99¢
7447 | 276-1805 | 99%¢
7448 | 276-1816 | 99¢
7473 | 276-1803 | 49¢
7474 | 276-1818 | 59¢
7475 | 276-1806 | 89¢
7476 | 276-1813 | 59¢
7490 | 276-1808 | 89¢
7492 | 276-1819 | 89¢
74154 | 276-1834 | 1.39
74192 | 276-1831 | 1.19
74193 | 276-1820 | 1.19
4001 276-2401 69¢
4011 276-2411 | 69¢
4012 | 276-2412 | 79¢
4013 | 276-2413 | 99¢
4017 | 276-2417 | 1.69
4020 | 276-2420 | 1.69
4021 276-2421 | 1.69
4023 | 276-2423 | 6%
4027 | 276-2427 | 99¢
4028 | 276-2428 | 1.29
4046 | 276-2446 | 1.69
4049 | 276-2449 | 79¢
4050 | 276-2450 | 79¢
4051 276-2451 | 1.49
4066 | 276-2466 | 1.39
4070 | 276-2470 | 79¢
4511 276-2447 | 1.69
4518 | 276-2490 | 1.49
4543 | 2762491 | 1.9

Synthesizer IC

SN-76477 Sound/Music

Mercury Tilt Switch

15 Ceramic
Trimmers

M

« Hermetically Sealed

» Perfect for Alarm
Circuits

Lfal

299

music to "gunshots!’
Includes 2 VCO's, LF osc.
circuit.
cations circuits. 276-1765

Featured in Oct.
Popular Electronics

Creates almost any type of sound —
Buiit-in audio amp.
noise gen..
filter. 2 mixers, envelope modulator, logic
28-pin DIP. With data/appli-

2.99

¢
89 Actual Size!

Subminiature position-detecting
switch for use In projects or special
applications. Switchis normaliy closed
when upright. opens when titted more
than 45° Rated 100mA at 24vDC

275-025 89¢

18 ||

Assorted low-loss RF trimmer
capacitors. May inciude both com-
pression and piston types rated up to
500VDC with maximum capacity values
of 3 to 100 pF

272-805 . Pkg. of 15/1.98

ke
£

s
anet P
2%x5x1'/16" 276-151

276-024
16-Pin IC Test Clip. 276-1951

S [6

.E‘
[ 8-Position DIP Switch. 275-1301

Top-Quality IC and PCB Accessories

16-Pin DIP Header. With snap- -on cover. 276-1980
4-Position DIP Switch. (Not shown,) 275-1304

o i
2

SN

a] PC Board Moumstwo 140r 16-pinICs or sockets forbread boarding Copper clad
299

(6] PC Board. Mounts single 14 or 16- pin IC or socket

Pkg. of 2/99¢

DPDT Dual
Inline Relay

Fits Std. 14-
Pin IC Socket

449

TTrT

~

Vertical 16-pin Socket. For LED displays. 276-1986

16-Pin DIP Jumper Cable. 18" iong. 276-1976

Sale 2.89
1.29 Subminiature relay is designed for use
1.99 with TTL or CMOS circuitry. Contacts
1.49 rated 1A at 125VAC. Coil requires
1.49 5VDC. Coil resistance. 50 ohms.
3.99 275-215 ... 449

MC14553 3-Digit
BCD Counter IC

For Low-Cost Digital Readout

CMOS chip replaces over 8 separate
IC’s in a digital display circuit. input
pulse shaping. Master reset pin.
16-pin DIP. 276-2498 3.49

Handheld 6-Digit
Frequency Counter

49°5

¢ Lead Zero Blanking
¢ 100 Hz Up to 45 MHz
® kHz and MHz Decimals

Accuracyis 3ppm at 25 C or lessthan 30 Hz
at 10 MHz. Overload-protected 1-meginput
Sensitivity. 30 mV up to 30 MHz. 3x4'2" With
mini-rod antenna. leads. case, instructions
Requires 9V battery 22-351

AC Adapter. U.L. listed. 65-731

Sale 49.95
4.95

Digital IC
Logic Probe

Multi-Logic Family
Compatibility
from 5-15vDC

Detects one-shot low repetition
rate, narrow pulses scopes miss.
Combines level detector, pulse de-
tector and puise stretcher. Hi-LED
indicates logic "1" Lo-LED is logic
"0" Pulse LED displays pulse tran- (
sitions to 300 nanoseconds. biinks

at 3 Hz tor high-frequency signais
(up to 1.5 MHz) With cabies.

22-300 ... 2495

24% 1]

!1

RAM Memory ICs

Under 450 nS Access Time

2102 1024 x 1 Array. Low-cost static
memory chip. 16-pin DIP. Buy 8 and
save!

276-2501 2.49 €a. or 8/14.95

Custom Printed
Circuit Board Kit

Everything you need for making high-
q7uamy custom PC boards
276-1576 .

(8

Computer Data Manuals &

language. 62-1377 .

cuits in systems. 62-1378 .

related products 62-1379 .

Semiconductor Handbook

(4 intel 8080/8085 Programming Manual. Handy
reference for programming with Intel's assembly
.3.95

@ Intel Memory Design Handbook Explalns use
of intel's memory components and support Cir-
. .3.9

© Intel Data Catalog 928 pages of specmcatlons
on most of Intel's standard rmcrocomputer~
.4.95

[ Semiconductor Reference and Appllcalnon

2114L 1024 x 4 Array. NMOS static 7.95 Handbook. Complete specs and applications for
RAM 18-pin DIP Extra Resist Pen. 276-1530 1.29 popular IC transistors. diodes
276-2504 New Low Price 10.99 Extra Etching Solution. 276-1535 2.19 276-4002 Saie 99¢
e ——— —
NEW LEDs Molded Connectors
Q\ . *Red Flasher 2
® —

4 Displays red. green. yellow Uniform light
output of 0 6 mcd Forward voltage: 2.2VDC.
Max. current 25mA. T1-3a case style

276-035 1.39
# Operates directly from 5VDC power
source. Pulse rate: 3Hz Max. current: 20 mA
at 5vDC 276-036 1.29

Digital Project Accessories

% Bezel with Lens, High-contrast filter for LED displays 3‘—"v.x1
lens opening 270-301 3.95
(8 Deluxe Molded Display Cags. Red lens Mount upto four0 6 or
eight 0. ? LED digits With brackets. 1'3/isx3%x47s
U 2.95
3] Ml 1003 Clock Case. For car ciock modules. Accepts 3 pushbut-
ton switches (not inc ). With brackets, blue lens 3%x2%x2’
270-303 5

12 | Male
2-Pin Male & Femals. (Not shown) 274-222

female 274-242} 1. ]

Pair 84¢

WHY WAIT FOR MAIL ORDER DELIVERY?

IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers

AUGUST 1979

Radio Ihaek

A DIVISION OF TANDY CORPORATION ¢ FORT WORTH, TEXAS 76102
OVER 7000 LOCATIONS IN NINE COUNTRIES
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Poly

ECONOMY MINBE
 INFLATIGN FIGHTT

Paks .,
[N]-

Cat. No. 92CUS653
-

DIAL
DESK

TELEPHONE

12VDC 10 AMP
POWER SUPPLY

g 8199

- N
s AN
\\\\\\\
* Wired
* Regulsted

[Converts 115V AC to 12VD( nt 10 Ampe fully regulated!Supplied
up to 15 Amp surge Dual tranmiator regulation with M
2N3055 and 2N3773 for muzimum dependabidiy. Les
00mv ripple, regulation better then 5% Extrs larye heat sink)
for ULTRA COOL operntion. F ront panel on /off wwitch, fuse, and
indicator lamp for fingertip control. 8% x 6% x 4 hugh Wt. 9 lbs
[Cot. Mo. 92CUSSE1

$

| ¢ GEL/SEL
ﬂaﬁsNERGv PAKS

Portable Power at Poly Paks Prices' Brand New, 4V @ 2.6 Amp.
Hr. Gel Cell storage battery. Unita consist of gelled electrolyte,
enclosed in hermetically sealed plastic, for yeara of dependable
service. Compact, (only 3-1/2" x 2-3/8" x 1-5/16" in size). Stack
‘em 1o produce 8V, 12V, 24V . or increase the amperage up up
and away. Use 'em fur Burglar Alarms. [ntrusion Detectors,
Ham, Mobile, or Solar Storage Applications.Cat. No. 92CUS788

I's Stacked Energy!
4V RECHARGEABLE

HY GAIN
LED CLOCK KIT*

¢ Panel or case design o 3 PC set 3

*Kit coneists of & 3 pe net, tranaformer, tunction
switchea-on-a-board, and a National MA1012.124A digital clock
module with all parts and [C chip mounted on a 3" x 1 3/8” G-10
pc board. The RED fiitered module measurea 3" x 3/4” x 3/16"
The PC board-module is mounted in a bakehite frame 3 7/8" x 1 3/

47 x 178" with 2 holes for easy panel mounting. (3 4" on centers} Cet. No. 92CUSS83

.r.-w

40 channel CB

ONE ARM

NDY COMPUTER
MULTITESTER

® 1000 ohms per volt
1% precision, movements
diode  protected  against
burnout. Measures DC voits
0-15-160-1000; AC volts
0 150-1000: DC current

0-150ma; istance X 1000,
Sensitivity 1000 ohms/vaolt
AC-DC. Usex penlite cell,
not included. Size 283 x

Blle x 13,7 Wi 5

Cat. No. 3921

oz8

40 CHANNEL
ﬂ‘w\;\ CB BOARD

st $€)99
R 9

Puly Pakn buys up fuctory close out from Hy ginn

o yuugain' Hubrds buve Heatanked Y Walt Amg,
€ hip. RF und Mod Tranwistors, and National Sem
MM werien L1 May he used for 10 meter COnVErMIar
Hee B month seriex OB L 107 10 7 My The
wlune make 11 an obfer you can't refune

Cat. No. 92CUSES0

parls

BANDIT
BY p
-galn

'‘One For The Road"

.'u:\:-.«\b

@ Single-Nanded Oparation Leavea

Now, take one hand command of sil 40 ch's with the Une Arm

© Ali Controls  Bandit, the set with the works in the mike All the controls you
used to fumble for on the dash. are planted in the Palm of Your

Contalned in Hend OFF/ON.-VOLUME, SQUELCH, CHANNEL SELECTOR,
and DISPLAY, as well as the SPEAKER itsolf are all conviently

The Mike located where your fingers do the talking. Cat. No.

-an g —

HIGH POWER

Only
300 CFM $ 50
BLOWER 1 2

Imagine a 300 CFM blower worth 33300 at a special purchase
for economy savinge, | Pawerful ' dynamically balanced.
Motor apecs 115vac 2.2 Ampa Housing: Wheel 5" diameter,
2" deep: housing diameter 7% - 3% deep. FLANGE 4%” square,
INLET 35/16 x2% All biack steel construction. 14” long, 115vac
wires with lugs. Use for home, shop and industry Wt. 12 |bs Re-
moved from equipment. Cat. No. 92CUS16

STEREQ |
STEREo

ex
NER
AMPLIFI/E

Slide Volume
bass, trep ).
2ance contrgy,,
4 speaier
Systems:

$3995

*.» PARALLEL
V& ENTRY

= 7  DIGITAL

512__88 PRINTER

These unique printers feature precision Swiss con-
struction. 18 key columns are divided into 16 for
numerals, and 2 for alphabetical and trig figures, and
mathematical functions. Each wheel is 12 position.
Utilizes 2.75" wide adding machine tape, and dual
color ribbon. Printing technique: parallel pressure
printing, multiple copies. Print Rate' 3 lines per
second. Operating voltage. 22 to 28 VDC. Comes in
original packing w/roll of tape. Size' 6-1/2" x 3-1/8" x
§-3/8" W1 7 lbs Cat. No. 82CUSS4S

“CRIMP-ON” PL-259
COAX PLUG 4for$1.29

Cat. No. 92CUS696
Quick, Easy plier crimping. No
Soldering! Strip insulation- )
squeeze. Mates to $0.239. For ~,

RG58/U - 59/U

3 ELEMENT
120 VAC HOTPLATE

$995 Ea

1N4000 Epoxy Rectifiers

Cat. No. Type Volte Sale
1N40OL 50 10tor §.75
1N4002 100 10 for -85
1N4003 200 10 for .98
1N4004 400 10for 1.19
1N400S 600 10 for £.39
1N4006 800 10 for  1.49
1N4007 1000 10 for 1.%9

This Top Quality, Mum-Purpoge Hotplate features,

MINI LECTROS

2000 DEGREE SOLAR
FURNACE ony $595

Giant Fresnel Flat Magnifying Lense

It's difterent! 1t's unususl! Magmfes like a lena, yet it's Nat' A
series of small concentric grooves extend from the center to Lthe
edge of the lens, acting like a giant priam’ Each groove bends the
light waves that hit it. acting like a conventional convex lens
Lightweight. inexpensive, and extremely shart focal length of]
12", Harness the sun's energy with the freane! lens and a simple
wooden frame! Focus the sun on any flammable object and watch
it buret into Namea within seconds! Size 11 aquare, 3/32" thick

MFD. VOLTS LEADS  SALE

23 1s 14

25 28 a7 N

50 15 17

50 23 19

30 100 21

100 s .23

100 so .38

220 23 -32 |

300 28 -33

300 15 33 b

og] o B Order by

igos 13 .88 Cat. No.

1600 25 .58 s2cus71s

end Velue

. ’

giu SKINNY-TRIMS

221 POTENTIOMETERS

3/8" square! Single turn style Screw

driver adjuat. 20%tolerance, 0.5
Watt ratings.cermet construction. PC
lends. ORDER BY CAT. NO. AND VALUE

6 for
5249

Cat. No. 92CU3866

Type-63
SINGLE TURN FLAT
10 100 1K 5K 25K 200K
20 200 2K 10K 30K S00M
50 500 2.5K 20K 100K 1 Mex

Optically perfect. Wt 1 ib. Cat. No, 92CUS32D

HOW TO ORDER
always use

rdering.
When o 1yps no.. the

catatog numbe!
t the mel
ng trom end the m

L
orderl

onth

84

Built-In Thermostat, Neon "Red” AC Indicator Lamp.
and 1/8" Textured Glass Surface for even heat dis-
tribution. Generatea up to 150° C. 120 watta! Use for
photographic applications, laboratory work, aquarium
2 for $5 heater plants. eic. Size: 10-3/87x 5:3/8" x 1/8" Wt. 1
1b. 2 0z. Cat. No. 82CUS723
i ’”
ULTRASONIC “TIE-PIN
TRANSDUCER CONDENSER MIKE
Herfect for dazeny af projects
ncluding remute control It's a little giant in sound
alarmu. c1c Sendn and Only  quality. Metal encased. and
recerven' | dismeter, 3747 deep, %7 Dia..x % amnidirectional. Fregquency
with stundard KUCA 1yge phann response 20-20.000 Hz. Less tie
$298 jack WU 2 o $2 50 pin or lapel clip 600 ohm impe-
Cet. No. 92cUS8378 « dance. 1.5 VDC. Cat. No. 7.1
orderby cat wo. LIS ) Your | | “BEEM -O- LIGHT”
= 1788 MICRO TOPHAT RED :%/ Cholce
s 1942 MED YELLOW STUBBY
= 1802  MICRD lm:u PIN RED 20 for LASER DIODES
JUN RE
JUMBO GREEN Rated « 5.9 Wans
MICRO RED $2'49

Wavelength 904 nm $5.99

No. 92¢U3508

= 2790

JUMBO RED CLEAR

LED
‘WATCH GUTS

49

(Ladies"
Cat. No. 3 for 83 (Men's)
22CuUS118¢C Cat. No. 92CUS1158

*“INCHER® READOUT DIP Cat. No.  Switches Sale
.2 ! - O 3e68 2 77
only To be exact 08" of an inch
COMMON CATHODE, direct SWITCHES gaser 3 .
$1 replacement for Litronics 747 gz A K
Left decirmal BV 4 8 mils per oraseny S22 2 Lie
segment Red B
each Cet. No. 92CU3327 /.- Cat.No. D 3672 1o 230

MINIMUM ORDER

CIRCLENO.450NFREE INFORMATION CARD
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POLY

\ PAKSo®
sovaarad] S

P-0. BOX 942. 55

SO. LYNNF)
Terms: A 01549 'ELD. MA
Ph dd Postage Rat .
one: (617, 245.3828 ®d: Net 30

Retail: 1613 Del
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ocket

S ¢lashed

© BOTH SOLOERTAR AMD WIRE WRAP ARE TIN

© SOLOERTAB SOCKETS ARE LOW FROFILE

o WIRE WRAP SOCKETS ARE STANDARD PROFILE/ LEVEL 3

CORPORATION

Quality Electronic Components

TEXAS INSTRUMENTS GOL|
DGEBOARD CONNECTORS

CLOCK MODULES »

MN., AK., H!. RESIDENTS

1.C.'S » RISISTORS s TRANSISTORS s CAPACITORS « DIODES

25

78180 7
a8 2737

74182

74184 216,
74169 3.59)

74199 1
74258 1
743.55
74366
74368

2650

24 Pin Wire Wrop e — 0w . ] e MATOT usor *har Be"ermines anetmer iy module wil opeeote in o 12
38 Pin Ware Wrap L el TR IR mE o 14 o o o e ot g6 e peafarene for 3 end o s
4Q Pin Wire Wrog 173 2500 500 (575 749 7280 18700 [froniiand e e lvmos meosupgion o o popecronetecine) vserfen ]
1u w1 GX 285 2610 Paoe
1% 1K < 2% 3100 100
17 nK 53 313 XX A0
el on el
G550 5M 60 0 1% P M0
a5 orgar PN R 47 'c e 56 C buzzer b h-uvvwmu'rim
= 5 calls for %0 campen mtarvec g Crcoren The large © 7 red b diipioy low
ol 23"x.330" EDGEBO ARD CONNECTORS power comumes o> ire 5 . mom char sEcH et faotets
2 i e Tt ara o'teced & et comarkobly low cost
28}7. ar ks 1a0ting i~ouge the foarureswe ore confidrt ho you i agpes 10
b an nere 15 70 Quartae ot e YATDZD Programmanle’ clocs maduia s 'y
» G e ¢ oance “na WA1G2D o8 evam rore. Diy Koy 13 mrodbcing o specall
2 B cangred swithing ane v+ omgies wih ety oG Sardwore for
ol o e 46 SC 41 30 At mourting o *h the MA102T module Bur ¥ rour oreference or needi.
2 o sotriing rovt oxdue P N CR1104 2 20 e vemate cmerre 4546 iRsHing et e roniom ¥ou el
- g Sormar - Eomnack v
] HASERIES . 1367x.300" EDGEBOARD CONNECTORS g st ot soa VA1073 st Farmore et vl
o = P et ovter e s o - v e b, BRI p gt
% SO0 g™ cpomp s K I 1600 PIECES OF Ipsed and umpihy compienon o the prowt In ddTee 0 M paRICity
£ € a0 1ar [7& 4 100 0o 098 ty e Dig 1y sentchung ponel ™ low protie Iight . pic
& et Ll BE G2 iE o) STEEL/ZINCPLATED $149% | s S o e PNt bt ved Vet
2w s Qo 2y A% ¥ " et O
AR s iy n man % SF GILE 38| MARDWARE —ONLY el | e e s o it
o polaniong bevs order PN (RIS Os 150 C cel Zar
e : g 2l ! DIGIKEY SWITCHING PANEL KIY MA1023P
833 MI20MP-121 ILICO L (Shown anserdied 0nd_sondwich mounteg’_ o WA102 Clock Mo
530 28 o0 | Maz0Mp-151 IN3055 2 102 922 LSt ongriind cnd_tondieh Zovied_to WAIGE) Ot Pove!
7483 33| 74CITIN 100 | LMs2omP-131 30 ll ANau0d 0 1625 625
59 | imazome-18 ) 30l nzo0s 20 1 146
pfrasy s N 15| iazome a1 3ol vz 2 tH 5 W for Wi isgins, ANG-390 25 MM)‘"NAR
25 7acigon 118 |UMSTK 730l ana2e 2 1825 16425 Rl
u Ta540 2B ZanUINRH v Ko o 17 TE7i50) ", ckoge Stripped 1" Both knds
Waan 270 Mea0d 7 17,50 15750
Bl plioth el e L
gi|rases oo {7aciesn 110NN 103 ;ng:l | ;8% :gggg e
74CI73N 130 | M3
7ei 3406 125 1 !
7 Jasse  mlracran ) leliwsaors 173 7:1;35‘; . | 3733 N 10230 wa1071 Clocs Modla Ony (Sxsambied and asred) 1995
{M310T10 125 RAIG238 Durer s pove o o 961023 oo 5.
7 CI2N 1 92PUGIA £ 2750 24750 Boord. w1 ches Wrcooats Standath
Ly 1. ) IO st i et S chat Wrcoxats Standaths, Hordware Com
- s BIETN 3| wadoris s ez 35 200 225.00 porert s 0]
74875 53 JaC2IN 1 o0| LM3KT-18 12 92PU45A 35 2500 225.00 10231 s»uuﬂvntomviwm 73 2.83]
— et 1 B masras 92°US1A 3 250 2750 10738 Alorm o For MA10Z) 2.23
“&B Hloocon  agf MIES WI935 1.47 12250 110225 13K inciudes MAIOZIM P T 80 199
Ty AN | woae WE 72 % 000 30 023 Comemiar v o o 13 plcarors shrs UA10238
o F] | enta wa1a2 53 Fs0 3750 bicss s s Enpomt s T, iia
frrcc ] (2SO yveotiaied MIE3AI9 56 000 360.00 N =
k! acooN ] NS ENE gl wukase 58 000 36000 f
7ai593 57| JACOON L78K uaip s o flf MUESTO 70 50.00 45000
b4 740925 T8O \paaarpos onll Mt 88 6250 562.50 3
7ok 7o) gm0 ff mutszo 87 4750 427.50 g
7o} 755107 3 40l mis2) o7 4750 47750
i o [ » g% he ok wAlOn:
kL PO Mlon e oz 56 000 36000 MA1010
i by ] feeEs s [ i 53 37.50 33750
44 pt MUEBDI 88 62 50 £62.50 5 ' Trouble-free Moduie! AND
70 79| 4002 2
748123 %0 3 MPFI02 54 4500 30500 « 270° Swivel Mount!
P L b 2 mPs22274 2 1750 15750 PRLGILOLIH
b IR b 4 269 Ca n00 18000 09 + Inioid Walnut Chrome cLocK
Topraisize e 4 1230741 2 200 180.00 Trim Bezel!
’ & 3
] el P s Hps1392 E) 1875 169.00 5 MODULES
G373
e o 2 neesds 2 ol + 12VDC - ldeal for Car,
£ 7415151 7504013 Z MPS3394 24 2000 180 00 Van or Boot! PATENTID CHROMAFILTER SCREEN, OF CAST METAL FRAME
% 4014 9 MPS3395 2 2000 180 00 » 2.5/8712.3/14" Yall x [JMOUNTS IN PANELS UP TO 3/16" THICK, NO EXPOSED HARD-
B e 1 10keons 3 MPS3563 21 750 15750 WARS, SCRATCH RESISTANT AND EAS(LY CLEANED, ELIMIHATES
715;55 7; :gva 4 MPS35HS n 17 50 157 50 2.1/8" Deep! GLARE.
s} rans o 8 ;{;gﬁf‘ g, g Zg 1;7 23 Part No. 5001K ¢ Quick and Easy To Install [l MOUNTING AOAPTERS AVAILABL TO SIMPUIFY MOUNTING
7415158 4019 K 2 0
:‘3 24181 2] 4020 1 MPsaed n 17 5 157 50 TG0 BEZEL WTh RED FILTER 798
70 745161 1.0204021 i MPs918 ) 17.50 157 50 420 MOUNTING ADAPTER FOR MA1001 & MA1002 69
] 745162 1 p2] 4072 Mpse30 a2 1750 157.50 471 MOUNTING ADAPTER FOR MA1010 -89
70§ 7488163 1.02] 4023 MPSA 27 2250 20250 427 UNIVERSAL PT BOART WOUNTING ADAPTER
s3] 7aisies 1 02) 4024 [Teyiz % 10100 30 00 423 MOUNTING ADAPTER IO MA1023
0] 745168 1.14)4025 TIP11T 1.02 72.50 $52.50 4 7E e 10t 5.95
;3 ;:E#g H; :g'% P20 v 9750 87750
e 22 54 119 00 90 00
74173 1.3 4029 harss 06 N0 000 ok gl
e 132 154 1nape %000 = $6.98
745181 2.50 4035 TIP133 154 110.00 990 00 AW Begular Wroe 3
15100 178] 4040 TIP29C 81 s750 51750 woates s
745 200
T 150 T1P30C 81 5750 31750 RAP
74151 TP 9% 70.00 630 g
7A5193 1.06) $043 TIP32C 1 87 7250 652.50 ‘ LA
4086 TP61C 8 6% 5750 51750 Ve WATT RESISTOR ASSORTMENTS
TIP62C 8 b 90 57 50 517 50 Toral
7415196 84| 38'53 nomber acciption Frice
415221 1.3 407 4 WA R DIODES QM DAODES S 0t 5 e of ne 73 wancera 5.
Fim resrors . the serias 5 17 1
- = RS12S o7 vy 1€ rncoom 105 ot a5 $9.90
700 T ¢ he 72 o o o
raisze3 1700 4060 1NSZ7288 39 INS244B 14V [1Ne003 80 750 il b LA
3 ING229B 4.3V INS245B 15V |inanos 80 790 QRS2ZS erc hrougr 10 wiionm M roraiecs | $9.90
o IRy e wlie o
4 4 v y
bl i IRE [l b R maos 160 o0 V2 WATT RESISTORS ASSORTMENTS
4510 IN5234B 6.2V INS250B 20V S £ S ::’.:’:.'} Description PRICE
a2 75|41 INpii say  INGasID 22Y
7a5%60 34 INS236B 7.5V IN52528 24V) 75 12510 10.00/C St 3 ookl e 11 v 5 ot
5 10aC7 4oflINS2376 82V N52538 25V|SebT 19 170 10 1300'C i reunon v % 21
39k 4516 INs2388 8.7V INS2s48 27v|oeor 23 2700/10 19.00/C I RS1S0 rough ATR PN $9.90
V28] 4518 g oy INIZSSs 16 Sl et e 17 v 5 e
)5z 2408 1 IN52568 30| Im fim i e s P}
790|457 N52418 1 1Nagess v 250 . om0 i) 9.9
65 n
K BUOBU A DOUB D D 0 A O
4917415298 1 30} B0% . o DISCO
99 5095 o
09| 1 o4} 0%
o ) som s . berd endhg wit (ND
er|rasser  er] T2 NE EA ] oy be combined for dico
7ais38 677243 8212 8224 0.00 dd $2.00 otal oil disco 4 0.00
7l aisans 9] 73452 ond 8228 0.00 00 od $0 ) i 00.00 0 & Twa way piraing yos:
PLUS SIXTEEN 00 9 0.50 . 2 he. hondling charge. 0.00 st B L,
2102N-4L .00 " g ond insurance fo odd 750 ST BTG, N i son)
ALL FOR — and Canada 00.00 s 20 CAPACITY UATORS PINDIP
544 95 00 Ll o anbers ord 000.00 » “Blgl-Rey $1ocks the
STE TR . Entire AP Line
Q BITI O PORT Ordlrl A(('p'wd by Phone or Mail
BI-DIRECTIONA RIVER VISA  MosterCherge © COD + Check + Money Ocder | ___HAR
CH)D(K é[N[RA\l'OBRUS B ele, P.O. Box &f7, Thial ﬂlv.r Fulll Minn. 3670\ (218: 68)-6674 2-56 7 a4 SCREW 9
SYSTEM CONTROLLER gaPVC 2 50 100 10 62 500 ia i B0
COPAMUNICATIONS INTERFACE 22guPVC 2 80 100 1125 500 4401 7 5CREW 9/¢
PERIPHERAL INTERFALE 249oPVC 2.80 100'11 25 500 gg%; e e
2K EPRON 1 USEC } ¢
832 3/B5CREW . 13y/C
BK EPROM 450 NSEC REW 9
21028H- 11 1K LOW POWER 450 NSEC RAM DIGI-KEY Q <) RIS e
SC MP 5 VOLT SC MP CPU s 905 - .20 HEX NUT 75¢
MICPUPROCESSOR 1 25 MM 2 CLOCK 4D DIL. 524 95 Means R §3aran e
0 o g NO 2 LOCKWASHER  83/C
93410N 25621 Bipolar § Toll Free Dua 0 L / NO. & LOCKWASHER  55./C
+1 Bipolor Staric Ram 45 5 Access 16 Dip 1695 0 " NO' & [OCKWASHER  35°C
Wats NO B LOCKWASHER 55 C

Duscrignen
Pin Sald:

Tab

14 Pin Salder Tob
16 Pin Soider Tob
18 Pin Solder Tob
20 Pin Solder Tab.

22 Pin Solder Tob

24 Pin Solder Tob
28 Pin Solder Tob
40 Pin Solder Tab
8P Wire Wrop

14 Pin Wire Wrap
16 Pin Wire Wrap
18 Pir Wire Wrap
20 Pin Wire Wrap
22 Pin Wre Wrop .

1 0
08 B0
"1
16 140
18 180
20 2.00
22 220
24 240
28 280
4 400
28 230
36 250
30 285
80 570
0665
B4 800

100
15 % Solder Eye
16.00
18.00 wire Wrop
0
RELIABLE, COST-EFFICIENT CONTA on
;z % e S0 (Wire Wrap) to 75 {solder Tail) micro-Inches goid inlay
= aver 8 nickel diftuslon barri
2850 W Coppar-nickal-tin CA 725 lloy.
2050 [|* BHorested contect points.
7"l Preiooded, cantliever spring design.
;7 00 W« Contacts ore yser remevable
; 28 Tt o b ar el oo oo e eked
LOR b parstiog 15 twe pn rowt

LeREids faghidi
Solder Tab

OPTOELECTRONICS «

HE MA1023 by
NATIONAL

Mﬁmconoucmn

THE "PROGRAMMABLE"
CLOCK MODULE

An Assortment of 18 Popular Valuas

310DISC CAPACITORS

e LUl
M4 SERIES . !oo x.200" EDGEBOARD CONNECTORS
ey ————

ONLY 32295

Bas o i guide Tor basy 110rage and quick e

218-681-6674

1.C. SOCKETS & PINS s SWITCHES
BREADBOADING & TESTING DEVICES o DRAFTING SUPPLIES
DATA BOOKS s HEAT SINKS o WIRE ¢ TOOLS... AND MORE... WRITE FOR FREE CATALOG

PANASONIC ELECTROLYTIC CAPACITORS

. ¥ ¥ ¥ 3 3 ¥ N ¥ ¥ B KN ¥ ¥ N

T3 Cloor Wode oTert § degs Ty ~or avollabie

+ o e This My besn occomphshed by mamoc uring o
@ 11 o ophiont cvar wheh you T user, has toral
ontral Im 8 veey rea sarse s conMro cllows you To brogram 'he MATOZ] 1o
10 vour 1pee19 sopicoren
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RAOIAL LEADS AXIALLEADS
H
1 1 7
1 1 7
1 1. 7
1 1 7
) 1.40 7
1 1 7
1 1 67
1 1 7
1 0 1 .07
1 1042 23 19 1587
1 2 8 1407
13 08 21 14 1449
1 e 1233 23 191 1587
i s4 1385 26 224 1360
W1 0 169 1407
13108 48 23 191 1587
19 16 1340 27 1M B8
21 L7214 W 257 M3
i n 922 20 1Ry 1407
1125 1042 23 191 1587
15017 1042 2 224 18
21 173 143 31 265 208
2 18 1528 W 2 412
1125 gz 3 1M 587
190061 1360 28 2m B
19 1.8 1.4 31 285 205
7 188 1528 ) 348 2895
3 281 2340 43 34l N
IR 48 28 234 1950
7 186 1528 3 265 .05
1174 lad48 32 357 WIS
6 309 2570 49 a4 3444
5 397 3259 58 49 4110
21 178 1sa 3 2} 1950
2 vE 1538 3 285 205
32 275 85 a2 387 9
3 260 2164 a8 206 3378
3% 59 34 462 B4
75 641 339 73 619 5157
1178 Tanr 31 265 2208
7 268 2232 &2 351 2948
70 1 4 297 2433 7 402 3347
47017 s 309 2570 55 472 N8
4703 7 489 4073 & 525 470
470 § 3 709 5903 B8 750 8243
1000 4 28: 2366 47 407 3134
1000 7 300 2580 52 442 3878
1000 16V 4 375 121 57 486 40.43
1000.25%. 75 641 339 B0 684 5698
1000°35v. 8D 685 5702 94 798 4648
s 48 408 3394 57 eB6 4077
2200 10¥ 2 530 403 74 83 5244
2200116V 0 685 5702 88 150 6228
220025V 104 894 7448 111 945 78sE
3300 8V &7 570 4749 78 4681 5500 M
3300/10v .. B0 883  $492 94 798 4703
300 16V 105 B9 TR 111 945 7848
3300 2! 8 1264 10539 1.54 1372 109.30
4700 6V 83 709 590 847 70354
4700110V 431 7025 122 1043 BeBe
o Tab 1245 10375 149 1276 10637 4
il 99 BA3 7025 121 1036 8627
138 181 9837 148 1263 10525
T 189 1619 13488
47 12! 4
6

I
w02 ) 17 ou 750
#1121 7 3y 50
w152 ? 83 8o
wite Ba 504
#1227 7 83 ok
277 1 8% 750
1332 83 5%
1392 I 5%
1472 7 03 75
1562 v au 750
w1562 7 1% 750
w1822 ru
w1103 w Bu
#1123 n I
1153 Ed s
183 2 580
w1223 2 au
w273 % 4o
1333 3]
MED 132 340
a7y 3% 960
1563 » 103
w1683 51 074
wie21 155 oy
wiica 5 A
Wiz 12 o 1285
wiise 15 200 i3
wiise 17 S 1808
wizze 22 B B 1698
h2e 27 n  in 190
Wi 13 uo 9% 212
w3 ® o 3n B8
3 2557
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1 1830 30.30
210 1870 57
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7400 TIL g

EXCITING NEW KITS

Digital

TELEPHONE/KEYBOARD CHIPS

Push Button nelephone Dialler 511:3?
: Repestory Dialler H
SN74TON b Thermometer Kit CMOS Clock Genarator 4.95
SN7472N 2 JE600 HEXADECIMAL Keyboard Encoder (88 keys) 1495
SNT400N 1 SNT4TIN 35 SN74160N 89 ENCODER KIT —— Keyboard Encoder (16 keys| 795
SNTEOIN 1 SNraTaN 35 SLIGLE 740922 Keyboard Encoder (16 keys 595
SNT402N 18 SN7475N a9 SNTAIE2N 195 FEATURES:
SN7403N 18 SN7476N 35 SNESIGIN S o Full 8 bit latched output for micro- ICM CHIPS
SN7ADAN 18 SNZ4TON 500 SN74164N 89 processor use ICM7045 CMDS Pracision Timer 2‘-8g
SN7405N 20 SNT480N 50 SN;MgﬁN . gg o 3 User Define keys with one being bl ICM7205 CMOS LEDC Stopﬁatchmmar 1;9 2
SNTA06N 29 SN7482N 99 NT4166N stable operation 1CM7207 Oscillator Controtler R
SNTA0TN 2 SN7483N 59 gx;“%x ! gg o Debounce circut Provided for all 19 1CM7208 Seven Gp,m, Counter 1232
SN7408N 20 SN74B5N 79 ol keys w7 e ICM7209 Clock Generator g
SNT409N 20 SN7486N 35 SN74172N 600 ® LED readout to verily entries £
SNT410N 18 SNZ4BIN 175 SNTAITIN 125 o Easy mtertaong with standara 16 pin | 4" ’ - NMOS READ ONLY MEMORIES %
SNTAVN 25 SNMON &5 A L) 1€ connector =Dual sensors—switching controk for in- | MCMES71 128 X9 X 7 ASCIl Shifted with Greek 3.
SN7412N 25 SN7491N 59 Sx;“;gz ;g ® Only +5YDC requred for operatons { " goor/outdoar or dual monlwrmg MCMB574 1286X9X7 Ma;h Svmbol g P\(culnus :g gg
It SN741 LED 8" ht, Iphanumeric Control
F S 8 SNATIIN 79 FULL 8 BIT LATCHED DUTPUT—19 KEYBOARD o G E0 B Y Simmley o oee | MOMBSTS 128X X denan
SN741BN 25 SN7494N 85 SNT4179N 195 | Tne JESOO Encoder Keyboard provides two separate tiexadecimal ®Accuracy: +1° nominal din
SN7417N 25 SN7495N 65 SN74180N 79 | digits produced from sequential key entries to aliow direct prog :get far ‘Ezvv:ﬂ;eu‘x%r WC:QIISVB%SE:(:' mgl MISCELLANEOUS
SN7420N 20 SN7496N 65 SN74181N 195 | ramming for & bt microprocessor of & bit memory circuts Three -S:;T; v:*!/a1 PN TR i et adapter TLO74CN Quad Low Noise bi-fet 0p Amp 249
SN742IN 29 SN7497N 300 SN74182N 79 | (3)20ciional keys are provided for user operaians with one having TL4S4CN Switching Reguiator 449
SN7422N 39 SN74100N 89 SN74184N 185 a bistable output avaitable The oulputs are latched and monitored TL496CP Slngla Switching Regulator 175
SN7423N 25 SN74107M 35 SN74185N ng with LED readouts Also included 15 a key eniry strobe J E300 $39 95 1180 Divide 10/11 Prescaler }?3‘;’
SN7425N 29 SN7SI0N 59 SN74188N 9 Doooood . 95H30 Hi-Speed Divide 10/1t Prescaler
SN7a%N 29 SNTAUIEN 1 95 Swaseen 395 | JEG00 . ... ... ... . N33 Protg-Oarnglon Qpt-Isaiator 3.95
SNT427N 25 SN74121N 35 SN74190N 125 MK50240 Top Octave Freq. Generatos 17.50
SN7429N 39 SNTAI22N 39 SNZ19INIII25 TIMEX T1001 DS0026CH Mz 2 -phase MOS clock driver 3.75
SN7430N 2 SNTAT2N a9 simex 1 | BISCRETE LEDS CRYSTAL DISPLAY 11308 27" red num. display wiinteg logic chip 1050
SN7aRN 25 SNTAIZEN 49 SNHIEN 79 200 dia, Liuio oonse MM5320 TV Camera Sync_Genarator, ‘;8?
SNT437N 25 SN74126N 48 gz;:::;x gg XCS56R  red 5/81 ,125" dia, SIELD EFFECT MM5330 4% Digit DPM Logic Block {Special) e
S % S e siraoon 3o | XCOHQ green zg: W orm 3@; LD110/131 3% Digit A/D Converter Set -
XG5 yeliow N 764
S SEEd i Sito 145 | ¥e3sC fear 481 XCoosy yelow A LITRONIX ISO-LIT 1. o TE
4 - 5 Transistor Opte-Isolator
SN7442N 49 SN74143N 295 SN74199N 149 o Azn dia. 5 185" dia. Przgl:m' N 2[10r iz Generates Complex Sounds
SN7443N 75 SN74144N 295 SN745200 495 X @ 4 XC526R  red 5/31 Low Powsr - Programmabie
SN7444K 5 SN7414EN 79 SN7azsth 179 | XC22G  green XC5266  green 451 2 99
SN7445N 75 SN7A14TN 198 swzren - 7e | XC22Y  yelow  ais) Sy SAEL g . RACTERS / ¢ 5 each
SN7446N 69 SN7A14BN 129 SN7428IN 225 A70° dia. XC526C  clear 481 O e ranacTE IP AND CRYSTAL
SN7447N 59 SNT41SON 89 SN7428N 395 | MVI0B  red 4% - dl. WLLES i TV GAME CHI
485N 3.95 - 100" dia. ERLLE L UL LY AY-3-8500-1 and 2.01 MHZ Crystat (Chip & Crystal
SN7448N 79 SN74151N 59 SN742 085 dla. XC111R  red 5/81 CONNECTOR 7 95/set
SNP4SON 20 SN7e1seN 59 Shoadetn 89 | mvso red 6/51 ot 48t INCLUDES includes score display, 6 games and select angles etc /
SNTABGEN 69 XCH16G - green T1001-Transmissive $7.95
SNTASTN 2 Shratsan 59 INFRA-RED LED XCUIY yelow — 4/$1 ’ R205 58 40 XR22420P 1.50
SN7453N 20 SN74154N 98 SNT4367N 69 ot 14" ‘ 16" flat 4781 T1001A-Reflective 8.25 X XR2284 4.2
1/4 x1/ x /16" fla XCU11C  clear XR210 440 i
SN74592 ) SN74156N 79 : 06KA 14.95 XA2587 299
SN7460N 20 SNT41S7N 65 SN74303N 195 DISPLAY LEDS ;(:?ngss }:gg jggoﬂ(s e Xhois oy
TYPE POLARITY HT  PRICE  TYPE POLARITY , Hs'ao PRICE R555 ‘39 XR1800  3.20 ;gﬂgﬁ 12233
T Anode-red 270 295  MANG6730  Common Anode-red = ‘20 XR22 140
P & C/MOS gg:g;? gg m ; g‘:(m;“g:l r;:mexjmd 300 495  MAN 6740  Common Cathode-red D D 560 99 ggggcp ‘% xngzgg 3.85 XR4194 4.95
83288% 53 04028 89 €D4072 a9 | mans Common Cathode-red 125 25 MANG750  Common :a(h:dweu =1 ggg gg XRB676T  1.25 XR2208 5.22 ;::Zz’% g gg
CD4076 139 | MAN 4 Common Cathode-red 187 195 MAN 6760 Common Anode-red XA1310P  1.30 R2209 1.7 8
2007 e o100 g > 23 | MAN76  Common Anode-graen 300 125  MANG6780  Common Cathode-red 560 93 R1468CN 3.85 XA3211 5.2 R4558 .75
€D4007 25 £04030 49 D408t M de-red = 1 300 99 XA4739  1.15
BB g % G S| Gl ® 0 2 oW cmnmnest om0 s omiat 18t 08 dwme op
04010 43 CD4040 119 004093 99 | MAN72  Common Anode-red e 300 3 L XR148 . .
-red 30 125 DLI07 Common Anode-re
Coiore gg 23283; ! gg %%s " 3? AN ;; EZMZ: E:L"a?i!ﬁnw 300 99 DL728 Common Catnode-red 500 i ;g DIODES T\miooz V%ESPWV“ e ‘;7"%2
Egjg]g 3 CD4043 80 MC14410 1495 4 Man 84 Common Cathade-yeliow 300 99 D741 Common :noga:v:g » ggg bE e T o PRICE  1NA003 200 PIV1AMP (a1 09
04014 139 D404¢ 89 MCT4411 14.95 | MAN 3520  Common Anode-orange 300 % L7 Commen Anode- de R Tl ko ot
C04015 118 CD4a046 179 MC14419 495 § MAN 3630  Common Ancde-orange = 1 300 99 pL747 Commen é":denfv e e S | (e o et 0 4005 500 PIV 1 AMP 161 00
CD4D15 49 CDags7 250 MC14433 1985 | MAN 3640  Comrmon Cathode-orange 300 9 DL74g Cnm:o: cathnde e R U G100 INGOOR SOD PV AMP 107t o0
coam7 118 €D4048 135 MC14508 75 | MAN 4610 Common Anode-orange 300 99 DL7SD gom 0 C:m:ue-v:ﬂ o 3 | s 02 s00m s INGODT 1000 PIV 1 AMP  10/1 00
C04018 99 CDA04g 49 MC14507 9% | MAN 4640  Common Cathode-orange 400 99 DL338 Cummon e o 0 | s Sl Mo 100 N300 50 200m 67100
iR i i VO 3% | e i @ hum Commoncaros 37 8 | N7 g0 a0m 4100 NelB 75 10m 150
Ll 119 CD4051 118 MC14583 350 ) MAN 4730 Common Anode-red = = 41 00 ING1SS 35 10m 12100
ggaggg 139 04053 119 CD4508 395 | MAN 4740 Common Camnneq"ed :gg gg ;:ggzg Eg:\:z: g:::gg:'mnsoo) ggg ;g :x;gg w;g :gg: oo L
1 56 29 €D4510 139 MAN 4810 Common Anoge-yellow an 1N4734 56 1 28
Goaizs 2 Sarse 3% €045t } 28 | Man 4840 Common Cathoge-yeliow e % anTn oo T W 5 B o B "R N as 28
chates Jes D 158 Coen HE | | e e '3 sgg gg S%Bsngfgu ggf’::g: Azgu;:m 800 210 f 1NS234 62 500m 28 N6 BB 1w 2
04025 23 04066 79 €Da518 129 | MAN G630 Common Aaoge orange 5 S RTAL G 00 210 | 1negxs  Gs  soom % Na7iE B2 1w 2
04026 225 04058 39 04520 129 | MAN G640 Common Catnode-orange D D 560 95 HDSP-34 N e H SR 8
04027 59 €406 45 C04566 225 | MAN G850 Common Cathode-orange = 1 $60 99 ggg;;ggg :x ; ;m‘ %m-mgs ggg falos mgm - 5002 B N 15w 2
MAN 6660  Common Anode-0rangs 560 99 - x 7 5gl N 2 INI183 50 PIV 35 AMP 180
74C00 39 74 CUO 74163 249 | MAN 6680  Common Gathode-orange 560 99 50827304  Overrange character (d, 9 | ggg ; ; gg ::igés ;g jgg\m T R e
74002 39 740134 2 29 MAN 6710 Common Anode red-D D 560 99 50827340 4 x 7 Sgl Digit-Hexadecma N8 150 T §100 INTIBS 150 PIV 35 AMP 170
74004 39 74085 2 LET S 700 INVIBS 200 PIVISAMP 180
e e e i o3 RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA N S0P e v O i e e 1%
74010 39 i ] IVERS | mms309 495 | MC1408L7 5495
74c14 195 74095 195 740195 249 Measosr 215 camson 200 CHIPS/OR s 4 95 me1a06L7 A SCR AND FW BRIDGE RECTIFIERS
74020 39 740107 125 74&‘-;;5 ggg CA2023T 256 CAJBIN  160| MMS725 5295 | M) 4 95 | ME1e30L 2] I AT SCRENB49) S0
7430 3 740151 290 74 CA3035T 248 CA3086N 85| MMS5738 295 {8318 495 | Mc3o22p 2950 o 354 @ 600V SCR 195
74C42 195 740154 300 740925 895 Ncaz039T 135 CAJ0BIN 3 75| Dmsssd 200 et & 95 | woa0s1P 350 &
74048 249 740157 215 740926 895 fcasos6N 130 caaraor 139 omssss 100 | eais 995 |Mosoteizaste) 7ol 2n238 164 @ 300V SCR
74073 89 74C160 249 L 150 Yoaoson 325 cazia0T 125 Dmess 75| ntaasn 3 a5 | MCagaep 395] MDA 9801 124 (@ SOV FW BRIDGE REC 195
74074 89 74C161 249 8008 ! 50 Jca3060N 325 Ca31s07 125 DM75&89 75 | wns387 19964 & 9 | MCa040p 5950 MDA 980-3 124 @ 200v FW BRIDGE REC 195
LM71ON 79 JCA3080T 85 CAMOIN 49] 9374 7 seg MOA44P 150
e ) LINEAR LM71IN 3 foasostn 200 cassoon  3solca tepomer 1o MMSBMT 9% 10681 50 TOHS N3904 s
L300 8 LM3OK-18 135 LM723NM 55 iC SOLOERTAIL — LOW PROFILE (TIN) SOCKETS | Mesis 50w Lo A
LMIOICNH 35 LM340K-24 135 LM733N oo 124 25-43  50-100 “ §47 2549 50-1 ?:52706 2ocy 2”53335 5/: oo ssios Ao
LM302H 75 LM340T-5 125 LM739N TS s sz 16 15 2pnLP 36 35 ' N Y &1 00
LM304H 100 (M340T-6 125 LM741CNH 35 14 pin LP 20 19 18 24pnlp 38 37 36 TIS98 6100 2N3398 5100  2N4
s 6 wsaTs 125 RIRRAE N BN R T w6 @ a | o 17 s oo genezes oo
LM3O7CN/H 35 LM340T 12 125 LM747NMH 78 " 27 36 on LP 59 58 4041 N356 ;
LM308CN/H 1 00 LM340T-15 125 LM?AEng , gg ;S :: ::; gj gg 30 SOLOERTAIL STANDARO (TIN) 0pnlP 83 52 61 gzsgzg 4”1 ;8 m)assleéu g: gg ;x::gl‘) :/‘1 gg
N :
e R TTasscu i BpnST $ B 0 811 mezvan 2100 wmpsaze? 5100  2NA402 4100
LM309K 125 LM340T-24 125 LM145 pnsT 27 2 24 SspnsT 139 126 115 2on Yo e S S
LM1IocN 115 LMISBN 1 00 e 13 fems T® 7 » 40pn ST 159 IR oo 100 apeae 5100  2N4a0a 51 00
LM3TINH 90 LM370N 195 i 18 pin ST 3 n 30 i
LM312H 195 LM373N 325 LM1496N % | o4gnst 2 ey 42 SOLOERTAIL STANDARO (GOLD) PN2222 Plastic 7100 2N3705 5100  2N5088 4/‘ gg
LM317K 850 LM377N 400 LM1556Y 175 24pnsG S 70 63 57 2N2369 5100  MPS3705 5100 2N5087 i
18CP 300 8pin$6 110 100 0 2N2369A 4100 2N3706 5100  2NSOB8 41100
LM318CNH 150 LM380N 125 MC1741SC 8pinSG  $30 27 2 28 on
LM3ION 130 LM38OCN 39 PMIIN 15 h gy onsg 35 12 2 3bpinSG 165 140 126 [ mPs2369 5100 MPs3708 5100 2N5089 o)
LMI20K-5 135 LM38IN 178 LM2901IN 295 | o ‘;m 56 % 35 £ 400nSG 175 159 145 2N§454 :: gg 2~g707 2,: gg %’:,2‘.233 g/’: 88
- 13! 178 {M3053N 150 2N2906 2N3TI 7
Thsos B e k’???fﬁ‘ 800 M30GSN g | 1BPNMSG B2 4 ? WIRE WRAP SOCKETS — 5 1 | nesor 5100 oN372en 65 PN5138 o gg
LM320K 15 135 NES104 600 LM3900N(3401) 48 SonWW 39 " 3 (GOLD) LEVEL #3 2 pin wws % o I PN2907 Plastic 7100 9N37254 100 2N5139 5/‘ 2
LM320K-18 135 NE529A 495 LM3305N 8 Lipnww a5 " 37 gg D:: e : Elg s 110 2N2925 5100  2N3772 225 2N5210 g i Og
LM320K 24 135 NESITHV 395 LM3SOSN 125 N gpnww 39 38 37 b :'n WW 159 145 130 MJE2955 125 2N3823 100 2N5449 3/‘ p
LM320T-5 125 NES36T 600 MC5558 55 4 16 pn ww ‘3 42 u Wonww 135 1855 140 | 2n3053 2,100 2N3303 5,100 2N5G51
LM320T-52 125 NES40L 600 80388 495 | 18 o ww STNOTTICERANIE R N E RI
LM320T8 125 NESMIN 495 LWISISN 49 B APACI 0 ot CERae
Bui o EE O ME 2R WATT RESISTOR ASSORTMENTS - 5% N
LM320T-15 125 NESBSYV 33 754520N 03 0t 55
LM320T 18 125 NESSEN 99 754530N 3 MM oR e R ey o e g; DS 5 0047 F & ot 035
M320T-2¢ 125 NESGOB 500 7545408 39 ASST. 1 Sea UMM s imM W nHM e e e sopcs $1.75 & B0 3 Ol 05 o4 038
(M323K-5 505 NES618 500 75481CN 79 U R e e 1, et 100 pt 05 04 03 0224F 06 05 04
LM32aN 180 NES628 500 75492CN 89 S v g e sorcs  1.75 220 pt 05 04 8 O47uF e L o
LM3ION 99 NESBSN/H 125 75493 89 ASST. 2 Sea 1 PHY 200wy s b 70 of 05 04 036 1uf 09 o7
LM340K-5 135 NESB6CN 175 75494CN 8¢ STOHA D YRR M AT - 100 VOLT MYLAR FILM CAPACITORS
LM340k-6 135 NES67V H 99 RC4136 125 I E. o . N 50 PCS 1 75 Q01mt 12 0 0 022mt T 08
oo 285 | ASST.3 sea : o0; 2010 o 0T LRt
LM34OK B 135 NESTON 495 C 22
LM340K-12 135 LM703CNH 69 RC4194 595 e o 0 e 0 e w0 res 175 U(]A?’m! l§ 18 8; ;;:“ ;g g; ;;
2 " 1.0 N T . 01m 4
SR g L) & RC;‘;; ——4 4:9 LEIIRC Sea wn R & “v e + 2% OlP;JED TA‘NITALUMS (323“0! CAPAC:ISTOORS o 2
4 74181 N3 . » - : 1135V 28 15
;igg? o 74L800TTL 7415139 89 ASST. 5 Sea  wr b B2 s e sorcs  1.75 15,357 8 A 17 2208 31 7 2
741502 2 4Lse7 74LS151 8 150 o . o B 22135V 823 17 335 37 2
rasos ® o 2 T %l asste 5w oo b sin S won sarcs 1,75 oy I 58 R
741854 29 7418157 83 . B2 e A= " v 47136V 2 -
e 3 aLsss L ALSIE0 s ™ [ s Lt LM . 1.75 sy G A 6 50 40
741573 45 745161 115 o \. it . -y ey P . 100
52333 gg STy o 7aL$162 115 ASST. 7 sea o - o i . 50 ;9 95 ea MINATURE ALUMINUM ELECTROLYTIC CAPACITORS
741510 29 s » L o ASST. 8R Includes Resistor Assortments 1-7 (350 PCS.) g . PRI gy PeLen
11 i} 41
;:tgfa ;3 74Ls78 49 768175 99 | $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ S ; g/gg: :3- :; a; ‘45//:-,2; :g :3 i
741814 125 741883 89 7418181 249 Calif. Residents Add 6% Sales Tax i 1979 Catalog Avsilable — Sen: stamp e 5 1 roy B o141
74515 3 741585 125 7415190 115 1 postage — Add 5% plus $1 Insurance (if desired) sy B3 10 108y %41
74520 29 T4LS86 45 7415191 118 \0;50\/ o1 12 4716V 15 13 10
sz £ e e R hen e e PHONE 22125V Vo512 s B0
741522 35 7“2:3 ;g’ ”g‘gg e ORDERS 22 50v 24 20 18 4700 il
7aL 741519 iR 47 25v 1917 15 1018y
;Ztggg ig 74L895 %9 7415195 115 ameco WELCOME 47/50v % 2 19 ng‘é 12 ;3 12
2 741596 115 7415253 93 . 100,25V 24 20 18 10/
Ticsan gg TaSI07 a5 EasEs & ELECTRONICS (415) 592-8097 | 1oz B0 B ensey # 2w
741532 15 7415109 45 7415258 175 s . 220125V 32 2z‘? gg }gm;gz ;E ;g :g
~ N - M I 3 & it
741537 5 stz 45 asen o MAIL ORDER ELECTRONICS — WORLDWIDE aosw R .
74540 35 i e ® 1021 HOWARD AVENUE, SAN CARLOS, CA 94070 el R0 G5 e Ao
74L542 L TaLsres o el » GUST 2200116V 70 62 55 470125V N8 2
7418132 sl 748368 i) ADVERTISED PRICES GOOD THRU AU
7405136 49 74L5670 249
POPULAR ELECTRONICS
88
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— Completely Assemble

f Transistor Checker

d —

— Battery Operated —
The ASI T-ansistor Checker (s cap
able of checking a wice range of

transistor types, either
or out of circuit
simply plug the transistor
checked nto  the front
socket, or connect it with t
gator clip test leads

nc

ireuit

To operate,

to be
panel
he alli

orovided

The unit safely and automatically

inentifies low

medium and pigh

power PNP and NPN transistors

Size: 3% x 8% x 2

“C” cell battery not inciuded.

Trans-Check $29.95 ea.

+

PRINTED CIRCUIT EDGE-CARD

156 Spacing-Tin-Oouble Read-Out

Biturac'eg Contacts

ey

Custom Cables & Jumpers

s

DB 25 Series Cables

Part No. Cable Length Connectors  Price

DB25P-4-P Ft 2-DP25P $1595ea
DB25P-4-S 4 Ft 1-DP25P 1-25S $16 95 ea
DB25S-4-S af 2-0P258 $17.95 ea

Dip Jumpers

DJ14-1 11 114 Pin S159ea
DJ16-1 1 1-6 Pin 179ea
DJ24-1 1ft 1-24 Pin 279 ea
DJ14-1-14 1h 2-14 Pin 279 ea
DJ16-1-16 11t 2-16 Pin 319ea
DJ24-1-24 ift 2-24 Pin 493 ea

For Custom Cables & Jumguvs, See JAMECO 1979 Calalng 117 Priting

CONNECTORS

25 Pin-0 Subminiature
DB25P (as pictured) PLUG (Meets RS232) $2.95
DB25S SOCKET (Meets RS232) $3.50
DB51226-1 Cable Cover for 0B25P or DB25S  $1.75

Fits 0540 070 P C Cards

15:30 PINS {Solder Eyelet) $1.95
18/36 PINS (Solder Eyelet) $2.49
22/44 PINS (Solder Eyelet) $2.95
50/100 (.100 Spacing) PINS (Wire Wrap) $6.95
50/100 { 125 Spacing) PINS (Wire Wrap) R681-1 $6.95

MICROPROCESSOR COMPONENTS

" sn:m 3080A SUPPORT DEVICES MANUALS
o el $9% wze User Manul $750
12 8.1t Input/Output 325 01802 User M
: ¢ Manual 750
8214 Prionty fntesrupt Cantral 595 Wl User Manval ||
8216 B:-Directional Bus Driver 3.49
822+ Ciack Generator Drse 395 ROM'S
8226 Bus Driver 343
2513{2130)  Character Generator(upper case $9.95
b SystemienDlaZATsIDAveR 595 251303021)  Character Generatorfiower case! 985
2 SiatemiContiglies 59 9516 Character Generator 109
8251 Prog Comm 10 (USART} 795 isEar Rod O Mema 5 4
8253 Prog Interval Timer 1195 MMOZIN Bi] Read| Only. Mermory
B255 Prog Perph 10 (PPH 995 RAM'S
8257 Prog DMA Control 1995
8259 Prog Interrut Control e 10 [ ST
3 10241 Dynamic 99
5800,6800 SUPPORT DEVICES 21018101, 256x:  Statc 395
cesos__ ey S198 5y 024K State 178
MCBB02CP  MPU with Clack ang Aam 2495 Hpp 1024x1 Stalie 195
MC63104P1  126X8 Static Ram 58 ourenn ekt St
ic 395
MC6821  Penph Inter Adapt (MC682 749 Gy 25%6xs  Stane MOS 108
MC6828 Prionity Interrupt Controller 1295 5qqs 10241 Static 350ns 9.95
MCB830LS  1024X8 Bit ROM (MC6BA30-8] Kt 1024X¢  Suatc $50ns low power 10 95
MCE850 Asynchronous Comm  Adapter 795 91943 1024%4 Static 300ns 1095
Yolig?  pyroronggea Duia e 995 o1y 1029X4  Stauc 3000 low ower 1195
MCBB60  0-600 ps Digital MODEM 1295 510 56%a Stanc e
MCB862 2400 bps Modulator M9 Gano07  4096X1  Dynamic i o
MCE880A  Quad 3-State Bus Trans (MCBT26) 225 ipg 16 Stanc 175
—— MICROPROCESSOR CHIPS_MISCELLANEOUS —— 745700 256X1  Stanc Tristate 19
2801780C)  CPU $19.95  g34p1 256X1  Static 295
280A(780-1} CPU 2495 ypp4td 4K Dynamig 16 pin 495
CDP1802  CPU 1995 (MKaD27H
2650 MPU 1995 yepats 16K Dynamic 16 pin 995
6502 cPy 135 (MKa116)
B035 8- Byv MPY wiciock, RAM. 1/0 1ines 13.95  TMS404t aK Statc 1495
#8085 1995 SSNL
TMS9900uL VG B.( MPU w hardware, multiply TMS4045 1024X4 Static 14 95
& dide 995 2117 16.384X1  Dynamic 350ns 995
SHIFT REGISTERS (house marked)
MMSOOH  Dual 25 Bt Cynamic S50 MMs262 KXt Dynamic 4100
MMS03H  Dual 50 Bit Dynamic 50 S
MMS0SH  Dual 16 Bit Static 50
MMS0BH  Duat 100 Bit Static 50 17024 2048 FAMDS $595
MMS10H  Dual B4 Bl Accumulator 50 2TIBINTEL  16K" EPROM 5995
MMS016H 500 512 Bt Dynamic 89 TMS2516 16K’ EPROM 4395
25047 1024 Dynamic 395  (2716) “Requires smg\e »sv power suppiy
2518 Hex 32 Bi Statc 495  TMS2532  4KXB EPR 8395
2522 Dual 132 Bit Static 295 2708 8K mom 1095
2524 512 Stauc 99 271871 16K EPROM 2995
2525 1024 Dynamic 295 ~*Requires 3 voltages —5¥ SV, - 12V
2527 Dual 256 Bit Statc 295 5203 20:8 FAMOS 1495
2528 Dual 250 Statc 400 8301,1(7611) 1024 Tristate Bipolar 329
2529 Duat 240 Bit Static 400 6330-1(7602) 256 0pen C Bipolar 295
2532 Quag 8O Bdt Statc 295 82523 32%8 Open Colecter 395
2533 1024 Static 285 825115 1086 Bipotar 1995
341 fio 695 825123 3248 Tristate 39
7AS670  4Xé Register File {Tr State 249 74186 512 TTL Ogen Cotlector 9.95
UART'S 74188 256 TTL Qpen Covector 395
A-v-5-1013 30K BAUD 595 745287 1024 Static 295

The Incredible

$13g.95 Kit Only

The Pennywnistis 103 1s capable of r8cording data fo and Irom audio lape without
crtical speed requirements 0r the recoroer and 1t is abie to communicate directly with
another modern and terminal for teiephone ‘hamming and communications  fn
addition. 115 free of crtical adjustments and 1s built with non-precision. reanlly available
Data Transmission Method Frequency-Shiftt keying fuli-duplex {nall-dupiex
selectadle)
-300 Baud
Asyncnronous Senal (return to mark level requi‘ed
between each character)
2025 Hz for space 2225 Hz for mark
‘Switch seleciable Low {normal) — 1070 space
1270 mark High 025 space. 2225 mark
- 46 dbm accoustically coupled

15 dom nominal Adiustabie from
o 20 dom
Freguency relerence automatically adjusts 1o
allow for operat on between 1800 Hz and 2400 Hz
EIA RS-232C or 20 MA current lgop (recemver «s
optoisolated and non-polar)
120 VAC single pnase 10 Watts
All components mount on & single 5 by §
prited cifcuit boaro All components inciuded
Frequancy Counter and/or Oscilloscope 10 align

Marimum Data Rate
Data Farmat

Receive Channel Frequencies
Transmit Channel Fraquencies

Raceive Sensivity
Transmit Love!

6 gom
Recoive Frequancy Talerance
Gigital Data Intertace

Power Renummums
Physical

Requires 2 VOM Auaia Oscillator,

TRS-80
16K Gonversion Kit

Expand your 4K TRS-80 System to 16K. Kit
comes complete with:
* 8 each UPD416-1 (16K Dynamic Rams) 250NS

TRS-16K $75.00

== CONTINENTAL SPECIALTIES
Proto Board 203 Pro o Board 203A

nPS"Jnm

Proso-Board 70,2024

COMPUTER CASSETTES

» 6 EACH 15 MINUTE HIGH
QUALITY C-15 CASSETTES

» PLASTIC CASE INCLUDED
12 CASSETTE CAPACITY

« ADDITIONAL CASSETTES
AVAILABLE #C-15-52.95 ea

CAS-6

iR $14.95
. {Case and 6 Cassettes)

4-Digit Clock Kit

* Bright .357" ht. reda display
« Sequentlal flashing colon
* 12 or 24 hour Operat on

0238

SUP

UHF Channel 33 TV Interface Unit Kit
Wide Band B/W or Color System

"R MOD II

* Extruded aluminum case (black) * Converts TV to Video Display for
* iy
e o careasa ot anafwan eanstormas - pomefeampUiorsCCTVicare s:
. 3 ) ' Apple 1, works with Cromeco Daz-
el gLk $1 4.95 wm $75.00 nas $124.95 - R e, SOL-20, RSB0, Chaenger.
JE730 . Madel LxWxH ‘Model LxWxH 3 ete
Number Inches Price Number {tnches] Price { MOD ! is pretuned to Channel 33
Jumbo PB-6 6.0x45x1.4 §15.95 B-102 7Ox&5x14 §26.95 - (UHF) L]
PB-100 6.0%x45x14 $19.95 PB-103 90x6.0x14 $44.95 % (ncludes coaxial cable and antenna
G-Dlgll Clock Klt PB-101 60x:5x14 $22.95 PB-104 9.8x80x14 §54.95 transformer
# | THESINCLAI Foivas 00wz | MOD I §29.95 Kit
* Four .6307ht. and two .306"ht. COMMON anode displays 0 ot anges i
* Uses MVB3I4 clock cip ey o S e W 3-Digit . .
» Switches for hours, minutes and hold functions I 2dng 1 0% 1 count ’ Counter Function Generator Kit
* Hours easlly viewable to 30 feet AC Voll: “u m“'s L':?;“"‘E
* Simulated walnut case " 20 WP-100 MHz Range o Four power souces | e ey | « Provides 3 basic wavetorms
* 115 VAC operation Dc c""m "5 m‘n “, coun spiay barenes 110 or 220V with \ sine, triangle & square wave
* 12 or 24 hour Qperation 3"0 controlied imebase charger 12V aith auto « Frequency range from 1 iz to
* Inciudes aly components, case ana wall transformer Accural 1 w,- 1 couni uily Automatic ighter adapter and external 100K iz
« Size: &% x 34 x 1 Note Ma han 0 1Ny complelel. 2-10V power supply + Output ampltude trom O-volts to
Resistance (5 ranges) set*-contaned MAX-100 §134.95 ,
e 15110 20 A1 , . over 6 volts (peak to peak)
JE747 $29 95 i ?.;Ly o . ,5‘1:63 IR 513 . Usesa 12V supDly ora =6V spit
50 provides 5 i supply
'gé‘e&if(;‘lsp?gg ht. comm. cath- | goyons. AC adapier ! D‘”:;',“f'""s G 1 ‘ + Incl chip. P C board. compa-
e TRk 1 SO roon o Suppiy 9 ¢ :":la":e'v S 9 3800 " nents and instructions
1108 08 'SWA‘erfS r:\oc;d'c\?u's‘ minutes | cie,ing wate Sorkens. S1: dard 9
o 5 oL
Sl me e ezl s sez2068 $19.95
eSimufated walnut case POM3S; Digital Muitimeer $59.95 | AcCESSORIES FOR MAX 100:
ly asse G
P e e 6.5 | Mobils Charger Eliminatr IDEAL FOR TRs 80 CASSETTE CONTROLLER
JETOL Giriiimti.| i, ooe M e
wall transformer PDM-DP: 6.95 Charger/Eliminator Plug/Jack interface to_any
VSire G BB X VU Deluxe padded carrying case .9 use 10 ¥ AC Mods! 100 — CA¢ $9.95 | computer system requiring ~—
. R ;emme control of Cassette .~
H unctions’”
6-Digit ClockKit $19.95 REGULATED POWER SUPPLY ez | e coos cnias csere
CONTRO 5V.1ANP motor Vum:ncns monitors
REMOTE L JE200 . ! JE205 ao0arTERBDARD ?S:a'k‘:?“‘;ﬂr“,z firieipal
TRANSMITTER & RECEIVER POWER SUPPLY — Adapts to JE200 — po:ev sllm\na(eslheﬁiugglnq —
. O + + + and unplugging of cabies dur- -
*Uses LM309K 15V, 19V and £12V ing cnmnalqerg\oamng opera- #
; +Heat sink provided .DC/DC converter w/ ] tion from cassette $29.50
+PC Board caonstruction +5V input
1 s iprovides a sond 1 amp Toriodal hispeed 63-Key Unencoded Keyhoard
4 b @5 volts switching XMF R
«Can supply up to *5V, -Short circ.protection
+9V and +12V with -PF: Brd. construction
JE205 Adapter { joe. | Riagy back o E200
" *Includes components, b . S . -
Vomencs hardware & instructions 4 | Si2edBurx2gxg/1e R s
e : JE200 $1495 .Sie: 3% x5"x2"H | - ) JE205  $1295
ity \mu svornies $19.98 This is @ 63-key. terminal keyboard newly manutactured by a
c3Eniwaric el $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ large computer manufacturer. [t is unencoded with SPST xeys,
. . Calif. Residents Add 6% Sales Tax 1979 Catalog Avaiable — Send 41¢ stamp unattached to any kind of PC board. A very solid moided plastic 13
Digital StopWatch Kit 2 5 Postage— Add 5% plus $1 Insuranca (if desired) x 4" base sutts most application. IN STOCK  §29 95/each
* Use Intersil 7205 Chin [ '\/\VA'- — PHONE .
* Plated thru double-sided P.C. Board . ,\‘| FREE ame‘co ORDERS Hexadecimal
* LED aisplay (red) « .
« Times to 59 min. 59,5 sec. with auto reset 979 CATM—OGY WELCOME Unencoded
" Quarez crveta) comtrotiea i\ 9 GO WY ELECTRONICS BRGAEEALLY ]
* Three stobwatches in one: single event, split ST ANV Kevpad L\
B s g I MAIL ORDER ELECTRONICS — WORLDWIDE 19-key pad includes 1-10 keys.
*Size 4.5 x 2.15" x 90" $39 95 1021 HOWARD AVENUE, SAN CARLOS, CA 94070 ABCDEF and 2 optional keys and &
JE900 : ADVERTISED PRICES GOOD THRU AUGUST shift key $10.95/each
CIRCLENO.32ONFREEINFORMATION CARD -
AUGUST 1979 89
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eelot  Breadboarding Center Jeéc
Vector Mini-/ Micro-Camputer Plugboards are 1deal for those who want to design their own interface or memory boards for a wide range of computers The boards otfer the
IN QUR EFFORTS TO KEEP YOU, QUR CUS- same edge-connecior cantacts spacing as the original menufacturers’. and the 0.1 x 0 1" grid of 0.042" diameter holes will accept 2 wide range of Vector Pins and Terminals that
TOMERS, UP-TO-DATE; WE ARE HAPPY 1O | ¢!sted helow Thehoards available are: Type 3662 for geneeal purpose use. Type 4350 for TI 980 Series. Type 4607 for DEC LSI-11, PDP-8, and PDP-11 Series, Type 4608 for
OFEER )"OU ,;REE e }A o o e e {ntel SBCBO and National BCLBO Series, and Serips 8800 Boards for Altair 8800 and IMSAI 8080 Series
S
THAT WE CARRY THESE ARE HIGH QUALITY, Plughoard Type 3662, which measures 45" x 657 features 22 numberea contacts on the Type 4608 piughoards are suitable for use wiin INTEL SBCBC and National BLCBD Series
N front The reverss side fas 21 letter comacts, plus 3 giounding contact. The copper fontacts are Microprogessors. 1t has Seres B0 size, shape and conneclor patterns; and Can accomodale up 10
FULL-L ENGTH REP,RODUCTIONS OF ORIGINAL goid over nickel plated and are on 0.156™ centers. The card fits standard 5% card cages The | 54 16-pin DIPs 0.042" diameter hoies an 0.100" centers accep! a wide variety of Vector pins and
MANUFACTURERS DATA  SHEETS. WE patiern plughoard provioes masimum flex bility in component layout ysng any integrated Sircuit  specil pre wired area i all set.up 10 acceot a 7800 Series or LM340-Ser ies valtage requlator. There
REQUEST, HOWEVER, THAT YOU LIMIT YOUR package ot discrete component. Pre-punched grids in 1/16" epoxy glass vk 0.042 diameter hoias  are tive comtact fingers, two 25/60, one 13/26, one 30/60. all an 0.1 ceaters, and one 43/86 on
g y on Q.17 x 0.1" centers register with DIP sackets and similar comPonents. 0.156" centers. All contact areas ate goid over nickel Diated. The Pads on the board itself are all
REQUESTS TO ONE DATA SHEET FOR EACH CATALCG NO. 23-36620 57.65 2-02. copPer with tin piating. The overatl nze of the board is 6 75" x 12.00", and 1ts material 15
DOLLAR WORTH OF MERCHANDISE THAT Diue epoxy glass composite. CATALOG NO. 23 46080 $4s 00
The 4350 plughoard s designed for g ar of
YOU PURCHASE FROM US assembhies general digral circuits, and Jor interfac assembbies with both digaat and analod circuits For Altair 8800 ang IM5al BOBO Microcomputers, Vector offers type 8800V plugboards
74198 $1.45 | 74LS49051.49 | 74C910. $6.00 1t will mount directly inta the TI 980 Series computer (0 intetace CirCuitry. These 53" x 10" boards accept 52 14 oc 16-pin DIPs. or 26 24-01n OiPs, or a cambinatian of
74xx 24199 145 | 7408670 233 | 74C914. 113 The plugboard has B0 etched contacts 140 each side) on 0 1267 centers and will mount B3 14- 1o 40-pin DIPs. There s alsa a pre wired area for up 10 4 power regulators in TO-220 packages.
74251 109 740018 149 DIPs [14. or 16-pn) over the power and ground buses 14 more can be mounted in the side margins  The hoard material is 1/96” thick FR aposy glass composite with 50/100 contacts on 0,125
7400 $0.15 | 74278 . 075 74Sxx 74C925. . 780 1t reduired Alternalivety, six microprocessor DIPs (24 pin, 0.6” centers) can be mounted In the Centers which are golc over mickel Owted DIP zone coordinate tetiers are also Provides for ecurt
7401 017 | 74283 220 74C926. 7 80 uppermost part of the baard atong with 45 DIPs (14 ar 16-in) in 1he lower part of the board and  layout and for wiring directly fram schemarics or wiring lists. Layout paper snd a sample of wire
7402 . 0.7 | 74290 . . 089 | 74500 . $035 | 74C927 . 7.80 14 more at the side i required 40.pin DIPs are easity by cutiingone  wrappable terminals ar¢ supphad with each board. CATALOG NO. 2188000 $19.95
7403 017 | 74203 08¢ | 74502 . .0.35 | 74C328. . 780 etched (umper at each upper DIP iocation. The board s made of biub FR4 Epoxy composite,
7404 . .0.18 | 74208 . 092 | 74803 035 1/16" thick, and measures 7 inches wide by 9 6 inches long The 2-07. Copper buses and pads on Type 8801 1s the same size as Type BBOOV above. excent that it has one pad per hole instead
7405 018 | 74365 D62 | 74504 036 4xxx the board are Tin olated and are drilled with 0.041" diameter holes 10 accePt a wide variely of  of ground and power bus runs of BBOOV. CATALOG NO 2388010, . $21.04
024 | 74366 062 74505 . 0.36 Vector pins for ease of construction Hole spacing is standard 0.1 inch, and contact areas are gold
024 74367 062 ] 74508 038 | 4000  $0.22 over nickel Plated. CATALOG NO 2343500 $18.49 Type 88011 is the same as Type 8800V above Lut no Paos ur buses are provided. thus baing
..020| 74388 . 062 | 74503 . . 0.38 | 4001 022 ideal for wire-wrapping or soldering. CATALOG NO. 2388011 $15.22
0.20 74510 . 0.35 | 4po2 022 Type 4607 plugboard has been designed to ht DEC LSI-11, POP-8. and POP 11 computers. It
[SEAR 741 Sxx 74511 038 | 4006 119 also tits Heathnit H-11 Micracomputers. The board which measuies 5 19 by 8.43'" is made of blue Type 88021 15 also the same as Type 8800V. but it has a pag per two holes in-Place of
020 74515 03B | 4007 022 FR4 epory glass G-10 Iaminated with tin plated 2-07 copper clanding. The holes are 0,082 in  normal ground and Power buses of 8800V. CATALOG NO. 23-88021 $2399
024 | 741500 $0.27 | 74520 . 035 | 4008 . 078 | ciameter and ara on 0.100” centers. The gold over nickel Plated twin 18/36 contacts are on 0,125
025 | 74L501. .0.27 74522 036 | 4009 .. 0.43 centers Up to 89 16-0in DIPs and a host of discrete comPonents can be mounted an €ach board. Type 8804 “ANY OIP" board is oPtumized tor wire-wraPping £omponents it comes with
0.70 741502 027 74530 . .0C.35 | 4010 0.43 This board 1s mainly intended {or wire-wrapping or 30ldering components on 11, as no Pads or buses already pre-wired area tor power regulators ot TO-220 size and even a suitabie heatsink is incluged
0.24 | 74L503. 027 74532 450 [ 4011 0.22 are Provided on 1t. CATALQOG NO. 2346070. $19.95 with the board. CATALOG NO. 23 88040 $21.95
024 | 74LS04 028 74540 0.35 | 4012 0.22
.0.19 | 741506 . 0.28| 74551 .035 | 4013 0.39
ot ol iR M 0R PINS, TERMINALS, WRAP-POSTS
026 741509, 028 74564 038 | 4075 0.95 ! !
.0.25| 74L810. 027 | 74565 038 [ 40186 0.39
024 74LS11. 027} 74574 058 | 4017 . 104 Vector Pins, Terminals, and Wrap-Posts go hand-in-hand with Plugboards and Vectorbords for a complete professional prototyping or short-run manufacturing job. We
025 raterd o2a| Jacib osm) e 1% | otfer the complete line of all terminals that fit into 0,042 diameter holes, with tin and/or gold plating. For your convenience. three different packages of each type are
024! 74Ls1a 09| 74586 . 058 | 4020 113 available, so you do not have to buy more than what you may need
0.24 | 74LS15 . 027 748112, . 058 | 4021 113
024 | 7aLs20 027 745113 o088 | 2022 .  .08s [ SMALL PACK MEDIUM PACK LARGE PACK MANUAL
029 74Ls21 .0.27| 745114 058 4023 . 022 TYPE DESCAIPTION MATERIAL FINISH Qry/ [CATALOG [ Pries | Qty/ | CATALOG | Prica | Gny/ | CATALOG | Price INSERTION
..019{ 741522 .027| 745132. .075| 4024 . 0.79 Pack | NUMBER | /fPack | Pack | NUMBER | /Pack | Pack | NUMBER | /Pack ToOoL
0.8 .. 74 . 025 022
ol | iy coeo P ggg oY oHE K2aA Tabord Pins Phosshor Bronze | Nickel Gold | 50 | 2224012 | $2.73 | 250 | 2224014 | $11.76 | 1000 | 2224016 | $37.3
069 745135, 049 | 4028 Qa8 K24C Inbord Pins Phosphor Bronze | Bright Tin | S0 | 2224002 | 153 | 250 | 222 | 584 | 1000 | 2224006 | —
- K26A Inbord Pins Phowphor Bronze | Nicket Gokd | 50 | 2226012 | 262 2226014 956 | 1000 | 22-26016
1.1
. :ggg 240537, 032 ;::::g ?_Z_; :ggg 5 zg K26C 1nbord Pins Phasphor Bron 0 | 2226002 | 099 2226004 359 | 1000 22-26006 56
069 | 7aLs38 032| 745140 .047 | 4031 297 K304 JbordiPing _| Photehor Bronze 150} 230004 | 1352 | 1000 2230016 | 4384 [ @ 4
0.62| 74Ls40. 027| 745151, 060 | 4034 . 275 K30C Sribord Pins Phosphar Bronze 50 250 0004 | 532 | 1000 | 2230006 | 17.19
069 | 74L542. 066 745153. .075 | 4035 099 K31A inbord Pins Phosphor Bronze | Nickel Gold 50 2231012 | 250 | 2231014 749 | 1000 | 2231016 | 2414 —
_019| 74Ls47. 078 245157 _0.75 | 4040 . 099 K31C Inbord Pins Phosohor Bronte | Bright Tin | 50 | 2231002 | 250 | 22-31004 | 403 | 1000 22.31008 | 1299 =
D.19| 741548 .0.76| 745158, .0 75| 4041 . 078 (3] Phosphor Bronze | Bright Tin | 100 | 2232003 5 500 | 2232005 6 1000 | 2232006 | 11.16 -
019| 7aLss1. 027 745174 150 a0a2 . 0.8 K322 Phosphor Bronze | Bright Tin | 100 | 2232203 70 | 500 | 2232205 | 10.14 | 1000 | 2232206 | 1690 | ]
619 74L854. .027| 745175 145 4043 069 K323 Phosphor Bron; Bright Tin 100 | 2232303 218 [ 500 [ 2232005 | 817 [ 1000 | 2232306 | 13.61 =
019 ] 74LS55 ,027| 745189 .275| anaa 0.63 K38A Phosphor Bronze Nickel Gold 50 22-38012 | 3.8 250 22-38014 11.69 1000 | 22-38016 3737 =
019 74Ls73. .038| 745194, 175 a0a6 . . 1.79 K38C Inbord Fins Phoshor Bronze | Bright Tin | 50 | 2238002 | 185 | 250 | 2238004 6.74 | 1000 | 22.38006 | 2173
.0.29| 741574, 038| 745200, 325 4047 1.99 R32 Sockei Pins Berylium Copper Gotd 25 22-32901 5.90 100 2232813 2144 1000 2232916 17356
0.29| 74L876. 038) 745206 375 4048 .0.95 [ R41 | sockat Pim _ Barylium Copper | Gotd 50 | 2241012 | 211 | 250 | 2241014 | 1037 | 1000 | 2241016 | L P62 |
029| 74L578 . 038| 745253 .095| 4049 0.39 T421 Micro-Kiip Terminals Copper Alloy Bright Tin 100 2242103 1.54 500 | 2242105 6.77 1000 | 2242106 | P149 or P149A
.0.29| 74LS83. .0.78| 745257 115 | 4080 . 039 Ta4 Biturcsted Wrsp-Post Copper Alloy Timtilste 100 ' 2244003 | 234 | 500 2244005 | 8.61 | 1000 | 2244006 AN
048| 74,585 .097| 745258. 115 4051 119 T44.1 Biturcated Wrap-post Copper Afloy Nickel Gold | 100 2244113 359 | 500 = 2244115 1436 | 1000 | 2244116 | A3
031 74LS86. 038 745280 2.25| 4052 . 1.19 T46 Doubile Wrap-Post Pins Phosphor Bronze |  Tintillate 100 | 2246003 | 358 | 500 2246005 = 1563 | 1000 | 22-46006 P133A
.0.49| 74LS80. 056| 745287 320 4053 . 1.19 14641 Qoubie Wrap-Post Pins Phosphor Bronze | Nickel Gold | 100 2246113 | 650 | 500 | 2246115 | 2782 | 1000 | 2246116 | P133A |
055 74L237 056 745289  3.55 | 4060 149 T46-2-9 Double Wrap-Post Pins Phosohor Bron; Bright Tin 100 " 2246203 262 | 500 | 2246205 @ 1184 | 1000 | 2246206 £1338
059 | 74L593. .056| 745300. 160 | 4966 G.78 T46.2A-9 | Oouble \rap-Post Pins Phosphor Bronze | Nickel Goid | 100 | 2246213 | 428 | 500 | 2246215 | 2068 | 1000 2246216 P1338
£0791 74LS95 087 745305 . 190 ( 4068 0.38 746-39 Oouble Wrap.Past Pins Phosdhor Bronze Bright Tin 100 2246303 2.74 | 500 2246305 1254 | 1000 | 2246306 P1338
-??7 ;4'~5‘°7 0.38| 745310 285 | 4069 026 T46-3A-9 | Double Wrap-Post Pins Phosohor Bronze | Nickel Gold | 100 | 2246313 | 482 | 500 | 2246315 | 2544 | 1000 2246316 | ‘ P1338
o ZZ 7:L::?9 g-gs 745312 1.05 | 4070 043 T4649 Ooubie Wrap-Post Pins | Phosphor Bronze | BrigntTin | 100 | 2746403 264 | 500 | 2246405 | 10.15 | 1000 | 2246406 | 16.91 P1338
e 7At5| "5'-0 o ;:gg:g ;gg Cop] 0.22 T464A-9 | Douhle WrapPost Pins Phasphor Bronze | Nickel Goid | 100 | 2246413 | 440 | 500 2246415 | 20.30 | 1000 | 2246416 | 3383 | P1338
g0t Rasusyuatoisnijrassier . 2ol faaiag - Ho 22 74659 | Double Wrap-Post Pins | Phosphor Branze | BrightTin | 100 | 2246503 358 | 500 | 2246505 | 17.36 | 1000 | 2246506 | 28.93 P1338
A s 20l oioe || e (oo :g;: f";; T465A-9 | Double Wrap-Post Pins Phasohor Bronze | Nickel Gold | 100 | 2246513 597 | 500 | 2246515 31.96 | 1000 | 2246516 | 5193 P1338
¢ T4669 | Double WrapPost Pins Phosphor Bronze | Bright Tin | 100 | 2246603 | 3.54 | 500 | 2246605 | 17.13 | 1000 2248606 | 28.54 1338
gg: ;:tg:g: gg ;::g:? "‘;’: s g-gg T466A9 | Double Wrap-Post Ping Phosphor Bronze | Nickel Goild | 100 | 2246613 | 2246615 | 2989 | 1000 | 2246616 | 4981 P1338
o0 || T s | 2B s o Tag Trifurcated Kfipwiop Posts | Phosphor Bronze | Bright Tin | 100 | 2248003 5 2249005 | 13.14 [11000 " 2249006 | 2190 | P156
Jarh Fatsraghong | Worsscs el Maoenil s Taga Triturcated Kilowiap Posts | Phosphor Branze | Nickel Goid | 100 | 2249013 | 7.77 | 500 | 2249015 3304 | 1000 | 2249016 | 5656 P156
029 745136 OvJB e 4086 0.69 1491 Trifurcated Khpwrap Posts Phosphor Bronze Bright Tin 100 | 2249103 | 382 500 2249105 | 17.04 1000 2249106 28.40 | P156
0.32 | 7415138093 7 4C M 4089 2,75 T49A1 Triturcated Khpwrap Posts Phosphor Bronze Nickel Gold 100 2249113 6.25 500 2249115 | 31.00 1000 | 2249118 61.85 P56
aerl [ oS b X B ol | 750 | Feod-Thru Pins _| Prosohor Bronze | BrgntTin | 100 | 2260003 | 200 | 500 2250005 | 7550 | 1000 | 2250008 | 12.49 ] P1338
" Te8 Bifurcated Kiipwrap Posts Copper Alloy Tintillate 100 | 2288003 | 267 | 500 | 7268005 | 984 | 1000 2268006 | 16.40 A13-1
033 74LS151.0.74| 74C00 1
o L re sl (Zacooins0 24| | Faoca 20 Tea.1 Bufurcated Kiipwrap Posts | Coppar Allgy | Nickel Gold | 100 ‘ 268013 | aB4 | 200 | 2268015 1937 | 1000 | 2268016 | 3227 A131
039 | 7408153 04| 7acos 0.26 | 4503 098 Te8A Bifurcated Klpwrap Posts Copper Allov Tintillsre 100 ‘ 2268903 234 500 2268905 B61 1000 2268906 | 1435 A1341
74126 0.39] 7415154 1.09 14C08 025 | 4507 099 T68A-1 Bifurcated Klipwr ap Posts Copper Alloy l Nickel Gold 100 1 2268913 | 3.99 500 | 2268915 1558 1000 | 2268916 1 25.96 A13-1
74132 . . 0.65 74L5155 0.74 74C10 024 | 4510 113
1410 0.79 ] 74LS156.0.74 74C14 0.90 | 4511 104 MANUAL INSERTION TQOLS
74145 069 | 74LS157.074| 74C20 0.25 | 4512 098
74147 160 | 7415158.0.74| 74c30 024 | 4516 122 Type A13 CATALOG NO. 23.01130 8294  Type P133B, CATALOG NO. 2381332 8303 Tvpe P156. CATALOG NO. 23-81560 $3.52
74148 1.28 | 74L$160 1.01 74C32 0.25 | 4518 113 Type A13-1, CATALOG NO. 23-01131. $416  Type P149, CATALOG NOQ 23-81490 8213 Type P162. CATALCG NO 2381620 $2.13
74150 . 0.89 | 74L5161.101| 74C42 094 | 4519 062 Tvpe P133A, CATALOG KO, 2381331 $289  Type P149A. CATALOG NO. 2381431 s2.61
74151 059 74LS162 1.01 74C48 1.27 | 4520 1.13
74152 . 059 [ 74LS163 1.01 74C73 on 4527 167 nHps n ®
74153 . 059 | 74L5164 101 74C74 048 | 4528 0.86 PA -VECTOR RDS
74154 0.89 | 74LS168 1.13| 74C76 071 4532 086
74155 0.69 | 74LS169 1.13| 74CB3 1.37 | 4539 110
74156 069 | 7415170 1.72| 74CB5  1.37 | 4555 067 “P" pattern Micro-Vectorbord with 0.042" diameter holes on 0.1 grid, is especially useful for quickly mounting DIP integrated circuits, microprocessors, memory
;i::; 3'22 ;:tgm :3: ;:ggg g.ag 4::§ 088 blocks, transistors, resistor-capacitor blocks, terminals, and a multitude of availahle dccessory devices having tabs on 0 17 x 0.1 gnids. All this without having to punch or
74160 087 | 7405175 083 76060 097 | suea uee | drill holes. The hoards may be broken off easily along hole lines, sheared or sawed. |.C.C. offers a wide variety of bosrds wilh base matenals ranging from economical
74161 087 7aLs181 250| 74c03 097 | 4702 210 phenolic to super strong epoxy glass All hoards listed below have a thickness of 1/16”
74167 087 | 74L5180.117| 74C95 1.00 | 4703 825
74163 OB7 | 74L5191.1.17 | 74C107. .0.69 | 4704 2.30 PHENOLIC EPOXY PAPER
74164 . 087 [ 74L8192.097| 74C15% 189 | 4705 9.25 Type B4P44XXXP 450" x 650" CATALOG NO. 23-64443 $156 Both Sides Copper Clauded
74165 . 0.B7 | 74LS193 097| 74C154. 280 | 4706 975 Type BAPAAXXXP, 450" « 850", CATALOG NO. 2384443 $1.83 Type 64PA4EPC2 450" x 650 CATALOG NO 2364446 $284
74166 1.20 | 74L8194 ©B7| 74C157. 189 | 4707 9.25 Tyne 169P44XXXP, 450" x 1/.00”, CATALOG NO 23-69443 $3 69 Type 84P14EPC2, 450" « B50" CATALCG NO. 2384446 $350
74187 196 | 7418195 087 74C166 1.7 | 4708 14.35 Type 169P59XXXP, 600 x 17 00", CATALOG NQ. 2369593 8494 Type 169P1EPC2, 450" x 17.00”" CATALOG NC 2369446 56 98
74170 1.55 | 24LS196 0.85| 74Ct161 117 | 4710 640
74173 1.20 | 7415197 . 085 | 74C162. 117 | 4720 6.95 TRANSPARENT LEXAN EPOXY GLASS
74174 088 | 74L5221 1.90( 74C163 117 | 4723 083 Type 79P44T 450" x 808", CATALOG NO. 23.79442 $3.80 Tvpe 64P44WE. 450" « 850" CATALOG NO 2364447 $2.07
74175 078 | 74L8251.099( 74C161 109 | 4724 129 Type B4PAAWE, 4.5 « 850", CATALOG NO 2384447 $2 56
74178 078 | 7415253 099 | 74C165 109 | 4725 3.95 EPOXY PAPER Tyoe 169P4AWE . 450" + 17 00", CATALQG NO 23.69447 85,04
74177 . .0.78 | 74L8257 074 74C173. 125 | 40014 0.90 Type B4PA4EP. 450" « 6 50 . CATALOG NO. 23 64444 $2 05 Tyoe 169P7OWE. 8.00" « 17.00" . CATALOG NO 2369797 $798
74178 180 | 74L8258.0.74 74C174. 115 | 40085 1.37 Type B4P44EP 450 « B.50", CATALOG NO. 2384153 $255 Type 169PB4WE. B850 « 17.00". CATALOG NO 73.69847 $903
74178 1.80 | 74L5259 181 74C175 115 | 40097 0.54 Type 138P42EP, 450 « 1390 CATALOG NO 23-38424 $432
74180 069 [ 74LS260 0.54 ( 74C182 137 | 40098 054 Type 169PI4EP 450" « 17.00", CATALOG ND. 2369434 %4 64 EPOXY GLASS
74181 195 | 7418766 038 | 74C193. 137 | 40106 090 Tyee 169P47EF. 4,80 + 17.00", CATALOG NO. 2369474 $483 One Side Copper Cladged
74182 0.78 7418279, 058 ( 74C195. 108 | 40160 117 Tyoe 169PBAEP B50" » 17,007 CATALOG NO. 2369844 $8.23 Type BAPAAWECT 460" x 850" CATALCG NO 2384448 $3 40
74184 195 | 74,5283 099 [ 74C200 . 750 | 40161 17 Type 169PIAWECY, 4 50" x 17 00", CATALOG NO 23 69448 $6 80
74186 1.95 1 74LS290 064 | 74C?2Y 189 | 40162 117 EPOXY PAPER Type 169PBAWECT, 850" « 1700 CATALOG NO 2369348 81187
74188 3.25 | 7405295 099 | 74C901. . 0.48 | 40163 A7 Cue Site Copper Cladaed
74190 095 [ 74LS298B 099 ( 74C902 048 | 40174 115 Type 64PA4EPCH 4507 » 650" CATALOG NO 23 64445 . $2.66 EPOXY GLASS COMPOSITION
74191 . 095 | 7418365 066 | 74C903 059 | 40175 1,15 Type B4PAJEPCT 450" « B50" CATALQG NO 23.84445 $3.27 #ith Etched And Tinned Paos Per Hofe On Both Sides
74192 . .0.80 [ 74L5366 066 | 74CH904 059 | 40192 137 Type 169P44EPCT 450" x 17 00", CATALOG NO 23-69445 $6.51 Type 45P80 1, 4,507 » 808", CATALOG NO 2345801 $10.46
74193 . 080 | 74L5367 066 | 74CH05 600 | 40193 1.37 Type 106P106 1, 1060 « 10.60", CATALOG NO 23 06061 $19.94
74194 . .087 | 7408368 066 | 74C306. 059 | a019a 1.08 —
74195 0.87 | 74,5386 0.28 74C907 059 | 40195 108
74196 . 0.87 | 7415390, 1.69 | 74C008. 119 THE ENTIRE LINE OF VECTOR'S MANUAL, BATTERY, AND A-C OPERATED SLIT-N-WRAP TOOLS AND ALL ASSOCIATED ACCESSORIES;
74197 087 | 7415393 189 ) 71C009. 178 IN ADDITION TO A COMPLETE LINE OF O.K. WIRE-WRAPPING COMPONENTS ARE IN STOCK FOR IMMEDIATE DELIVERY.
VOLUME DISCOUNT SCHEDULEl STANDARD SHIPPING CHARGES [l SPECIAL SHIPPING CHARGES A s
Merchandise Total DISCOUNT | !f your Merchandise Total 1s between For foltowing sbecial services, please include. C OR PORATI ON
s 0008 9.99. . NET | § 000 S 4.9 add $2.00  COD . -51.00 addiuonal s
S 10.00-5 24.99 LESS 5% | S 5.00-524.99 add $1.00 | UPS Blue. ... .$2.00 aaditional i
& 2500-% 99.99 LESS 10% $ 25.00-$49.99 add 80.75 | Postal Insurance . .. .. $1.00 additronal P. O. BOX 1837 ‘ ‘
$ 100.00-5499.99 . . (LESS 15% | S 50.00-$99.99 add $0.50  Special Defivery .$1.25 additionat - ]
S 500.00-5999.99 . . .LESS 20% | $100.00and Up NO CHARGE | COLUMBIA, MO 65205 pmumsm
$1000.00 anut Up LESS 25% | The above charges include your choice of |
! ) VISA
| shipping in U.S. via First Class Mail or UPS.
PHONE: (314) 474-9485

CIRCLE NO.30ON FREE INFORMATION CARD

90 POPULAR ELECTRONICS
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ENCOF:E

T VIRMATV ; |
and Video Analyzer|] "..~..- pg500 500MHZ Prescaler §52.95 __ waxw

HICKOK 3% Digit
Mini-Multimeter

® 100 mv DC F S Sensinv

® Auto Zero, Patanity, Querts

BCGTZZ 3%:-Digit
Portable DMM

® Overhesd Peotecied o Bartary

; i ona Weller" Xcelite
Model ZBIO $1 1 0.50

Oscillosco pe

MEDEL YE 100/S7

i : :
Service Master Attache SWW Trace . <. e
t ode il [ 3
Tool Cases " Attach % Function | Scope ‘ L‘.&

Im"umanu Covn

Model MS 216 Red 5434 00
e | — =] —
) Logic Probe

SENCORE

Magnifier - 700 Series |

TRANSISTOR/FET TESTER

Reg $12500 $gg 'g 5

= £ ke CONTINENTAL SPECIA

100 MHz 8-Digit Counter S119.00.m N

Bz Digital

Capacitance Meter
- $249 95

mm,
Model 1400 3199.95

Telephone g
Answering Acc\esssgélgSS

Devnces
I/j

Woem
20 07 cetamnt magnet

» .y COPEAPHONE IBSR Changer

Model 1500
WAHL
<idoon NEW ISO-TIP
$110.50 " | Quick Charge”

Logic Monitor R S5E=L 69795 h

Reg

$875 00 <27 o

LY atiial. N

Teilo i wa,

Mmjer LM 1 $52 gﬁcnmplm

Motel 7500 Cordiess
Soldering Tron $17.95
Mode! 5800 Thermal Sp
Circont Tester $22 50

T 15MHz
3" Dual Portable

© 99PR

" Kit Tool
$259 95 (1]5.95 Cgse M_{\‘m Generator
ooz | with 2

SUPER Roeemoyable Pallet m Z\SV -
SpECIALY 1% $65.00 \Cvgmm\e y
t

woaa | I-DASH
A s AM/FM 8 Track |Sub-
: Stereo, stitution

Madel mm
Reg $780 00 4

$663.

with probes
| —

irmatﬂ

5.00

Q = y/ $52.50° N Model 2910 B o0 e
' A _ AM/FV ol ToL L FREE /A
30MHz ~ 3 Cassette | (800) 645-9518 ' i

MasterCharge Bank Americare
{ . Portable gﬁaaa Stereo . sc‘cﬁ)u 'the.ck . Moneeyc0v(‘ler

VOM Multimeters
20K ohm/v $19.95

1K ohm/v $9.95

Auto Stereo 40 Watt
POW-40 RoSEL $24.95

C€/MOS (DIODE CLAMPED)

Add $3 00 fc rmn

Frequenc

Count s o —
A A erusea price” FORDI'IAM

TRANSISTOR SPECIALS Full Wave Bridges oIp SOCKETS
YERUTRYSSIIN] ) 3 PRV 2A B6A | 25A
MRF 800/1 4 CB RF Transistor NPN

143

2000 82137 0

a00] 104] 165 330] 18

600 132 1921 440

SANKEN AUDIO POWER AMPS
T s 780

AT

I TURN TRIM POTS

100, 1K ZK_FK 10K 20K

oK 0 TANTULUM CAPACITORS
52 ( 6'S 72UF 35V 5/51.00 8UF 35V 4/$1.00
e 6/5 100 47UF 35V5/8100 10UF 10V $ 25

ol tn
VERIPAX PC BDAR[)
nw P

1 edqe YN NEC T h 156
FP 100 PHOTO TRANS
RED. YELLOW, GREEN
TIL 118 OPTO.ISOLATOR

MCT 6 OPTO ISOLATOR
1 WATT ZENERS 33,47 51 6,91

MCM 6571A 7 » 9 character gen $ 1075

GBUF 35V 58100  22UF 25V 8 40
TUF 35V §/8100  15UF 35V 3/S100
22UF 20V 5/51.00  30UF BV 5/810C
3UF 20V 4/$100  150UF 15V $ 95
4.7UF 15V 5/5100  47UF 20V §3F

TTL IC SERIES 6BUF 15V § 50

MPSA 13NPN'S 4% 100

UNIVERSAL 4Kx8 MEMORY BOARD KIT

board decoding for any 4 of 64 pages, standard
44 pin buss, may be usad with F 8 & Ki

345 ea
2000 MHz 6.144 MH 2!
4 000 MHz 8.000 MHz
3,57 MHz 10.000 MHz

000 MHz 20 000 MHZ

adaress {ines

ALl FOR AVAILABILITY & PRICING

CON 1022 staqe analoa wer

DATA CASSETTES 12HR S 05

514 95

CTS 206-8 eight position dip switch

14 pin headers 3/81.00

5/81 00
16/$1 00, 55 OC 100

CTS 2064 four position dip switch
LIGHT ACTIVATED SCH's 10 18.200 v 1A. &,

SILJICON SOL AR CEL LS

MM5387AA OCK CHIPS

TALS SERIES TINFAR CIRCUITS
v 20 78
4301 7298 2
M" 3
: I =
A JTE 0
" V322 9
Vg
w3 15
. Ve
s : =
LM
a Bep ac
¢ " 8
v 0 «
70"
1 K !

0 WIRE WRAP WIRE SINC

4" diameter 4V at 1 AMP

FND "59(‘(: 13 60 LED READOUT§

REGULATORS

wang

78 MG S 1.35

CIRCLE NO.48 ON FREE INFORMATION CARD

TRIACS

100" $1 40
340K - 12,15 FeiF] i
ar 24 v s 150 s
3407 5.6.8 14206 i
15,18 ar 74vs 140 MTA 206 P DPDT CENTER OFF ¢ 1.85
MSD 206 P OPDT CENTER OFF ol
78 MG 5135 N, s 185

SOLID STATE SALES

P.0. BOX 74A
SOMERVILLE, MASS. 02143 TEL. (617) 547.7053

WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM
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PERSONAL | 1802 SERIES |FUNCTION GENERATOR KIT| For Learning, Designing, Work or Just Plain Fun. .
CUMPUTER 1802 E $9.90 | 1B54LE $8.50
1822LE  8.05 | 1856LE 310 XR2206KB Hae -
. 1824LE 355 | 1857LE  t.10 Funchion Ganerator Kit Roc We
Quite portable, very affordable and un- 3:?.§t§ :32 :gg;té :.:g ST EEET D kY !
2 i i L — * SINGLE 12v SuPPLY | -
2 believably versatile, the PET corpputer 0 e »
may very well be a lifetime invest- 8 38CP INCLUDES ALL PARTS z A
Function Generator IC | TO BE MOUNTED ON
ment... x X
“ $ 595 ol PC BOARD, T : The Head-Start in Computers
2000 RtKibvissgmemory) $19.95 * bW 1 20 Cotumn 20-Column :
20018 Computer 8K bytes with integral cassette and calculator 2708 .13 s Dot Matrix Alphanumeric
type kayboard. . . . ... ... $ 795.00 EPROM POWER SUPPLY = - Printer Display
2001-16N Computer 16K bytes, large keyboard w/separate numeric |$10.50 ea or 10 for $8.90 ea NOT INCLUDED i dnid
pad and graphics on keys. . . . . - . ... .. .. .. $ 995.00 I Terminal Style Keyboard
2001-18B Computer As above but standard typewritter keyboard.
voor.azy Nowrmnics © P W 5 '955.00 | KIM1 MICROCOMPUTER | |AB5-100 1K Storic RAM  §375.00 DOCUMENTATION  (Fusnisha
001 - omputer Idenncal 10 200‘ 32K bytes - with AIM 100 or 400 <ompu
O MeMOTY. - .. L $1195.00 x The X |A’55'400 4K Static RAM 450.00 Y inciudes  AIMBS  Summary
2001-32B  Computer Identical to 2001-16B except has 32K byles Compiete | Fully |A55 010 Assembler ROM 85.00 Card, schematic, Program Monitor
OFMEMOrY. . . . ... $1195.00 MICRO- | Assembled Listing, and User's Guide and
2021 Printer 80 column dot matrix slectrostatic printer, full L Computer | g Tested AB5-020 BASIC Interpreter RE500 Programmer Rel Card, Man-
graphics capability . . .. ... ... ... $ 549.00 Sveram ESte) | on two ROMs 10000 wal and Hardware Manual $20.00
2022 Printer 80 column dot matrix printer with plamspaper or 4 — - —
forms handling tractor fead, has full graphics . . . 995.00 $ 00 7 DlGlTAL
2023 Printer 80 column dot matrix printar, plain paper printer $269.00 179 o FGTETER
with full graphics . . . $ B49.00 inciuding % C|CK0KA A g
2040 Floppy Disk Dual i fi system. = ompact, Accurate. Dependable. With easy-to-
343K net user storage . . e 305,00 | <TM2 CRT/TV Kyhd Yerm $349 | Documentation read %" liquid crystal disploy for convenient use
2041 Floppy Disk Single drive intelligent mini floppy with 171.5K in any kind of hght, Weighs only 8 ounces.
netuser storage < . . ... S 595.00 ELORE STANPARD MICROSYSTEMS Operates up t0 200 hrs on 8 singla 9 volt battery.
C2Nn External Cassette Cesserte player/recorder to use with COM 6402 $16.00 Ninetsen ranges :nciuding 200mV 1o 1000V DC,
PET 2001/8/16/32 . . . . - . ... ... ... .... $ 9500 Conm Ragop : 100 to 10 Megohms, 100 and 1000 VAC ranges,
MANUAL User Manual 160 page covering all tacets of user aperation, COM 8017 10uA and 10mA ranges. Excellent overload pro-
____programming ano /O for PET computers . . . . . . $ 995 S COM 8017P s gs 'ection, color coordinated case ana
N COM 8046 7495  oior codea panel.
POWER SUPPLIES FROM ADTECH POWER COM 8046T =~ T
Model Vdc Amps | Modal vdc Amps NEW COM 8116 HYBRID AUDIO POWER AMPLIFIERS
APS 5.3 5 3.0 | APS 5.6 5 6.0 COM B1167T * Matching
APS 1216 12 1.6 |APS124 12 50 2l 5 | Y mconiore P/N Power Transformer
APS 1515 15 15 | APS15-3 15 30 | one ) @ ®.®  Modgel | FAMIL CO’V‘S‘?GT $I-1010G{10W) S 6.95  TR10 S 7.90
APS 24-1 24 10 |Aps2a22 24 22 |Yogax e 80224 | 4 mog)g) COM 51357 $1-1020G(20W) $13.95  TR20Q $10.90
19 10up  25up 19 1Wup 25up com a1 A-Si-8{Socket for above) 95
$35.50 $34.00 $31.75 $58.00 $56.50 $51.80 | $169 CIRCUITS COM 5;85‘
XR205  $8.40 | XR2201CN $1.53 | XR2208N $8.88 | XR2272CPs1. 15| CG 4103 57200 | COMTSOTET 51240  Com Ba0aP S1-1030G(30W) $18.00 TR30 $12.90
XR210 4.40 | XR2201CP  1.33  XRA2209CP 1, 72 XR2556CN 3.62 [ COM 1671 42.00 | COM 5025 30.00 | CRY 5027 S1-1050G{50W) $27.80 TR50 $17.90
XR215  4.40 | XR2202CP  1.33 | XA2211CN 6.21 | XR2556CP 3 20| COM 2017 15.00 | COM 50250 28.p0 | cAT5027P A-S1-10(Socket for above) o5
XA320P  1.62  XR2203CP 1.33 | XR2211CP 525 XR2567CN 3.71| COM 2017P §70  COM 5026 0 | CRT 5037 . -
XR346CP  2.70 | XR2204CP  1.33 | XA2212CP 4.37 | XR2567CP 2.76 | COM 2017H 1500 | COM 5026P 10.50 | CRT 5037P 4200  °*Note One Transformer can power two audio amplifiers. ]
XB555CP .90 | XA2206CN 636  XA2216CN 6.40  XR3403CP 122] COM 2017HP 570  COM 50267 1070 | CRY 7004a 1980 [ b
XRLEESCP 1.50 | XR2206KB_19.95 | XA2240CN 3 66 | XR3524CP10.70| COM 2502 1600 | COMG026TP 1020 | CRT 70048 18.00 0/ cAR BON FILM Ya tht
XRS56CP 85 | | XR4136CN 1.61 | COM 2502P 8.00 COM 5036 13.20 | CRT 7004C 1620 (1] $1.690r 100
XR567CN 151 | (] XR4136CP 1221 COM 2602 1500 COM5036P 1270 | CAT 8002A  35.00 ey 1
XR1310P 1.31 XR4151CP 2.85( COM 2502HP  B.DO  COM5036T 1290  CRT 80028  30.00 % Watt
XR1310EP 133 | xRra194Sn 381 | COM 2601 3000 COMS5036TP 1240 CRT8002C 2500
XAR1458CP 86 | XR2206N 11.20 | XR2240CP 3.44 | XR4195CP 1.42| COM 2601P 29.0Q COM 5046 1100 FDC 3400F 14.00 $1 .79;:er 100
XH1468CN 3.84 | XR2207CN 4,28 | XA2240N 624 | XR4212CP 2.05| COM 5016 13.20 | COM 5046P  10.50 | KA 23765T  20.0 <2 10 10MLY — O ] 7%
XR1488N 1.42 | XR2207CP  3.32 | XA2242CN 1.68| XR4558CN .98 | COM 5016P 12.70 | COM 5046T 10.70 | KR 23765TP  12.00 | Al values from 1088 to 10ML) — aly in multiples of 100 preces per value
XA1488P 1.31 | XA2207N  6.25 XR2242CP 1.50| XR4558CP .75 | COM 50167 12.90 | COM 5046TP _ 10.20 | KR 3600ST 2000 A |

XR1489AN 1.42 | XR2207P 428 | XR2264CP 4.24 | XR4739CN 1.53 m Send your check
XR1489AP 1.31 | XR2208CN  5.60 | XR2265CP 4.90  XR4739CP 112 NEW 3 MEGAHERTZ PORTABLE, DUAL TRACE or Money Order 1o
XR2200CP 1,17 | XR2208CP 520! XxR2271CP 115! XR4741CP 1.47 MINI-SCOPE

P.O. Box 2208P, Culver City, CA 90230. Calitornia resi
Intersil LED or LCD -

dents add 6% sales tax. Minimum Order; $10.00. Adrl

30 MEGAHERTZ $1.00 to cover postage and handling, Masier Charge and
5 P 55, Visa welcomed. Please include your charge card number, interbank
31/ Dl IT P MS-230 1rac $5538.00 £
2 7 15 MEGAHERTZ number and expiration date. PHONE ORDERS {213) 641-4064
/ MS-215 ac $435.00 [ T 3 ‘
METER KITS ut et .. sagoo| TUCSON |CULVERCITY | SANTAANA | PORTLAND
4518 €. Broncway| 11080 Jerrenicn Blva 1300 Eanger Ava | 1125 N £ 8z0d A
BUILD A WORKING DPM IN 1/2 HOUR WITH a th rechargeat:ie barteries and charger | Tucson, AZ 857111 Cutver City Ca 90230 Sanra Ara, CA 92705 | Portiand OR 9772;
THESE COMPLETE EVALUATION KITS @ (602) RB1 2348 (2131 3903595 (714} 5478424 1503) 254-5541
Test these new parts tor yourselt wih Intersis low cost L1 % OPTIONS CANADA B.C
e ol Al OComvenciine LD daniny <\ PORTAGLE and LIGHTWEIGHT 41140 | camsr o s 5215 54500 | - aneRond- | SUNNYVALE ATLANTA HDUSTON
marerials inGlud: g PC boatd for a funcrioning panel mever s MS-230 35 10s (29 a6 WxBS 41181 | 10 50 1 Prons (10 megane w2080 | Vencovar Bk | 1058 & €1 Camin o 333‘10‘D--amu;';:;;°:; e Renmana
VEW2 V4 Sunnyvpie. CA 94087 dante, G oustan
ICL7T106EV(LCD)  $29.95 1CL7107 (LED) $24.95 MS-15/215 3161 (2 7HA6.4"W.7,5"D!  41.180 earher Case (MS 230 $45.00 | l6p4) 324.0707 m;n .2134|1| 1404) 281 7100 713) 5293489

CIRCLE NO.8ONFREE INFORMATION CARD

et Wbt G ot R e | NATIONAL SEMICONDUCTOR R
# wm S, r Cas ese are no |
retested off-spec units as sold by some of our competition These are J U M BO CLOCK MODU LE ERALS REW
tactory prime. trst quality. new units O

10 FOR $119 FEATURES

50 FOR *4% | ™ /- )= N
R ALARM S . QuTPUT
“WE BOUGHT 250,000 PCS." 5 gﬁé o OF‘E‘éi‘#.o?
LE RIGHTNESS CONTROL
“THE COLOSSUS” POWER FAILURE INDICATOR
FAIRCHILD SUPER JUMBO LED READOUT — = REG. '9.95 e T R
A full .80 inch character. The biggest readout we have L —. {ADBJE1SSIR0R COMESIWTRIRUERDATA

ever sold! Super efficient. Compare at up to $2.95 each L acxrme | COMPARE AT UP TO TWICE

from others! YOUR CHOICE $449 Z U L U OUR PRICE!
FND 847 Common Anode 149 ea L Co LI : ;
FND 850 Common Cathode (6 for $6.95) 50% OFF SALE! TIMEBASE. MANUFACTURER'S CLOSEOUT!

16K DYNAMIC RAM CHIP EXPERIMENTER’'S CRYSTAL |TOSHIBA POWER AUDIO AMP

WORKS IN TRS-80 OR APPLE Il 262, 144KHZ This trequency 1s 2 | 9-8 Watt RMS Typical Output. 50 to

16K X 1 Bits. 16 Pin Package Same as Mostek 4116-4. 250 NS access 410NScycie to the 18th power Easily diviged | 30.000 HZ + 3 DB. For CB's. tape
tme. Our best price yet tor this state of the art RAM 32K and 64K RAM boards down to any power of 2. andeven | decks. PA’s. etc. Works offofasingle
using this chip are readily available. These are new. fully guaranteed devices by a 10 1HZ New by CTS-Knight AS5 | supply voltage from 10.5to0 18 VvDC

major mtg VERY LIMITED STOCK! value: 10 Pin plastic DIP with special builtin
$1.25 each .

"MAGAZINE SPECIAL” — 8 For $79.50 4.00 MHZ — $1.75| 200 Wit vats - = "

G.l. FULL MOTOROLA POWER
FAIRCHI.D PNP COMPLEMENTARY POWER TRANSISTORS
"SUPER TRANSISTOR" WAVE BRIDGE TRIAC SILICON NPN AND PNP. TO-220 CASE.

2 02 - i€ Sihcon
Bt Ol D A 4 AMP 600 PIV TO-220 CASE VCEO - 40V PD - 30 WATTS
BEEFED LR Version ot ine INSme 3/4 In. Square LE C L S OO ([0 SORO GO SRS, e
8 FOR $1 With Lugs, #LM-1 SPECIAL 89C epch TIP29 - NPN oAU OICE
75¢ ea. 3 For $2 5 FOR $3.95 TIP30 - PNP 3 FOR $1

FET SALE! EXPERIMENTER'S HEATING PLATE ANNOUNCEMENT:

2N4304. Brand New Large Manufacturers Surpius. 5%x10% In. Made of 3/8 in. | To better serve our customers we are splitting Digital Research Corp ot

N Channel. Junction Fet tempered glass with heating element laminated on back. Works | Texas into two operating sections: PARTS AND COMPUTERS We feel this

BVGDO-30V IDSS-15MA Typ. | off 120 VAC. Protecied by thermostat and two thermal fuses. | change will allow usto offer you lower prices. better service and many more

1500 uMHOS TO-18 Plastic Rated 120 Watts. Use for any heating applications. Perfect for | new products Continue to order parts. clock modules etc fiomDRP P O

Case MIg by Teledyne heating ferric chloride to increase PC board etching efficiency. | Box 401247 Garland TX 75040 To order computer parts and computer kits

6 FOR 31 Units are brand new, non-submers ble order from Digital Research Computers P Q Box 401565 Garland. TX
WHILE THEY LAST — $2.99 each| 75040

TERMS: Add 50¢ postage, we pay balance. Orders under

D lg |ta| R esearCh p arts $15 add 75¢ handling. No C.O.D. We accept Visa, Master-
h

(OF TEXAS) charge, and American Express cards. Tex. Res. add 5% Tax.

F d C d 20% P
P.O. BOX 401247 GARLAND, TEXAS 75040 ® (214) 271-2461 | mocey e o \cxcep! Canada) add SRRy
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=—=ABOUT YOUR===
SUBSCRIPTION

Your subscription to PoruULAR
ELecTrRONICS IS maintained on one of
the world's most modern, effucient
computer systems, and if you re like
99% of our subscribers, you'lt never
have any reason to complain about
your subscription service.

We have found that when com-
plaints do arise, the majority of them
occur because people have written
their names or addresses differently
at different times. For example, if
your subscription were listed under
“William Jones, Cedar Lane, Mid-
dletown, Arizona,” and you were to
renew it as "'Bill Jones, Cedar Lane,
Middletown, Arizona,’” our computer
would think that two separate sub-
scriptions were involved, and it
would start sending you two copies
of PopuLar ELECTRONICS each month.
Other examples of combinations of
names that would confuse the com-
puter would include: John Henry
Smith and Henry Smith; and Mrs.
Joseph Jones and Mary Jones. Minor
differences in addresses can aiso
lead to difficulties. For example, to
the computer, 100 Second St. is not
the same as 100 2nd St.

So, please, when you write us
about your subscription, be sure to
enclose the mailing label from the
cover of the magazine—or else copy
your name and address exactly as
they appear on the mailing label.
This will greatly reduce any chance
of error, and we will be able to ser-
vice your request much more
quickly.

H8 EXTENDER BOARD KIT

Brand new from Mullen Computer Products.
This kit really takes the hassle out of testing or
troubleshooting the popular Heath H8 computer.
Includes jumper tinks in supply lines for insertion
of fuses, Ammeters. current limiters, etc. $79

Prices good from July 15 thru Aug. 31.
Quantities are limited — order now and save!

MA1003 CLOCK MODULElI| OW POWER, FULLY STATIC
. oe56-$13.20 W OOMPUTER MEMORY — NOW
BANK SELECT VERSIONS!

xtal timebase. fluorescent readouts, full docu-
¢ mentation, simple assembly (add 2 time-set

Econorams™ are generally availabie as unkits (Sockets,

bypass caps pre-soldered in place. assembled and

t switches and 12V DC — you're ready to go') and 3
* much more. Matching case w/ mounting hard- :
tested, or quatified under the Certified System
Comp t (CSC) high-refiability program

: ware & optical filter: $5.95. Hurry — clock prices 3
: may never be this low again.
Our BANK SELECT boards are perfect for Alpha Micro
Systems. Marinchip, and similar S-100 machines. Low
power. two independently selectable banks

16K MEMORY EXPﬁNSION
cHlP SET s I i ! s81 20 We've been providing top quality memory (without
. charging top dollar) for over 5 years — see your

20% off one of our all-time best sellers. For ¢

i Radio Shack-80, Exidy Sorcerer, Apple com-: computer stors or our flyer for more information.
: puters. 250 ns access time, low power parts, DIP H

: shunts included, 1 year limited warranty, and. i Buss  Speed  Unkit Assm  CSC

: easy-to-follow instructions that make memory 8K ECONORAM nA™ S-100 4 MHz $149 $179 $239
:.9_X93n5|0” a snap H 16K ECONORAM V™ $-100 4 MHz $295 $329 $429

12K ECONORAM VI™ H8 2 MHz $200 $270 N/A

24K ECONORAM Vii™ $-100 4 MHz $445 $485 $605
32K ECONORAM IX™ Dig Grp 4 MHz $559 $639 N/A

32K ECONORAM X™ S-100 4 MHz $599 $649 $789
32K ECONORAM XI™ SBC 4 MHz N/A N/A $1050

*NEW! BANK SELECT ECONORAMS

16K ECONORAM X1-16  5-100 4 MHz $369 $419 $519
24K ECONCRAM XiI'™-24 S-100 4 MHz $479 $539 $649
32K ECDNDRAM X $S-100 4 MHz $629 $699 $849
TERMS: Cal. res. add tax. Aliow 5% shipping. excess refunded: Orders sssssssecss e E TI LT TITTTTTTR TR TIPS anssesns

under $15 add $1 handling. VISA* /Mastercharge® call 24 hr. order ° FULL FUNCTION S 100

cseere

MORE MEMORY FOR
YOUR MONEY

We're offering low power 21L02 1K static
memory chips. guaranteed to run with any 2
MHz system, at the very low price of 10/$9.90 . . .
that's less than 1¢ per byte! Stock up now, we
can't predict how much longer we'll have these
¢ prime parts available for sale.

Setesseceasureavarsecesneet
“ervssssvssNussnrsasatains

.

desk at (415) 562-0636. COD OK with street address for UPS.

o DUAL CHANNEL
(:) 1/0 BOARD $189 unkit, $249 assm
Our new 1/0 board gives you unparaileled fiexibility
and operaling convenience. Includes dual LSi hardware

BiLL GODBOUT ELECTRONICS UARTS :
. precision Baud rates up 10 19.2 KBaud.
OX 2355, OAKLAND AIRPORT. CA 94614 operation with 2 and 4 MHz systems. and much
FREE FLYER: Whether you're a computer user. electronic musician. more — at an amazingly low price. Betore you buy an

experimenter, or mad scientist, we have bargains for you ... and 1/0 board, write for complete spacs and you'll see why
they're all listed in our flyer {including lots of specials that are Ioo pro- we think you'll choose ours over any other
vocative to put in family magazines such as this). Send us your name .
and address; add 41¢ in stamps for 1st class delivery.

CIRCLE NO. 26 ON FREE INFORMATION CARD

Wheel of Fortune K|t
Popular game device uses
LED’s, transistors & IC to
give the effect of a bright red
ball spinning around numbers.
Unit emits a clicking sound
as ball spins and finally
stops on a number. Incl.
all parts. facepiate & P-C

board. 23806

T.V. Game Special

Reject “Video Olympiad” TV

game units. Play 3 exciting a®® 0
color TV games. with on- X . - ",
screen digital scoring and rea- €3\

listic sound effects. You re-

pair and save !
€23872 $8.95

Electronic Warning Flasher Kit
This battery operated device
continuously emits bursts of
intense light. Great for bicyci-
ists, skiers, boaters & campers.
Comes with all parts, quality PC
board and easy-to understand in-
structions. Uses high-output xenon
flash tube which flashes 2 times per
second when batteries are fresh,

$6.95

C23207
Strobe Kit |6KV Strobe Tube
Assortment

Complete variable Triggef
e

rate strobe light COIL. 7 -
kit. Contans all To tire / | Brand new facto-
parts, line cord, xenon | ry prime strobe
PC board and in- flash tutes. 5 tubes.
structions. 117V, tubes. w/ schematics. |

czom1 $7.50 Jczaara 89%| czazp  63.00
Walkie Talkie

Reject units.
Complete crys-
tal controlied
units w/ built-
in antennas.
Most are easy
to fix.

C23786 52 95

Calculator (reiect)

Complete &
function port-
abie calcutators
w/ % key and
constant funct-
ion. Fix them
and save.

2100 $5.98

€23877

* Minimum order $5 00
« Please include $1.00 for postage
* Visa, MC and COD accepted

» Phone orders are welcome

HANEY
electronics inc

P.0. BOX 27038 , DENVER, CO. 80227
Send for our free giant catalog of

(303) 781-5750
unique items !t

BEAT HIGH
GAS
PRICES!

CALL FREE
800-257-7955

BRINGING INFORMATION
TECHNOLOGY TO YOUR
DOORSTEP
Vv Quality Microcomputer Producis

v Good Delivery
v/ Prices You Can Afford

(reg. $1599)

ELECTRIFY YOUR BIKE!
Double

PEDALPOWER exciting new bike
drive tames tough hills. Be indepen-
dent. Shop when you want. Fits all
Bikes, Adult Trikes. Installs in min-
utes. Thousands sold. Recharges
overnite. Travels 100 miles for a dime.

density
HORIZON | KIT

. $ 895
. $ 749

Heath Data Systems Printer
\P-125 Printer by Integral Data
TI-810 Impact Printer
Soroc 1Q 120 Video Terminal
Hazeltine 1500 Video Terminal
Mime Terminal [
Novation CAT Modem
Hitachi 9” Monitor

place your order TOLL FREE

1-800-528-1418

™
Ficro 1 JJALU]
EE——
1425 W. 12th Place s
@ Tempe, AZ 85281 VISA
602-894-1193 T

. $ 795

MONEY BACK GUARANTEE $ 995

Call toll free 809-257-7985*
Or send today for

FREE ILI.USTRATED
PEDALPOWER BOOKLET
Plus free information on complete
line of Electric Cars, Electnc Bikes and
"nkes.

General Engines Co.

Mantua Blvd.
Sewell, N J. 08080

*In N1 Alaska. or HI Call Collect; (609) 4680270

CIRCLE NO.250ONFREEINFORMATION CARD

CIRCLE NO. 37 ONFREE INFORMATION CARD
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Operation Assist

" you need information on outdated or rare
equipment —a schematic parts st ptc —another reager
miaht be able to assist Simply send a postcard to Opera-
hon Assist POPULAR ELECTRONICS 1 Purk Ave New York
NY 10016 For those who can help reqders please re-
spontt directly 1o them They 1 appreciate it 1Only those
Hems regarthing equipment not avasable from normet
SOUICes gre published |

Eico model 720 amateur transmitter and universal modula-
tor dniver 730 Need operation manuals Linford Fevrier, C/O
Radio St Lucia, Box 660, Castnes. St. Lucia

Dumont Fairchild model 766 oscilloscope with type 76-02
dual trace and type 74-13A delgyed sweep plug-ins. Sche-

matics. Gary Montgomery, 1011 Westwood Dr | Elkview, WV
25071

Dumont type 280 oscillograph. Service manual RCA model
#WT-509A. Data manual needed. Realistic tape deck,
model #T130. Schematic diagram and service manual

needed. George Warren. 8 Danus Ct, So. Boston. MA
02127

U.S. Navy model TS-810/U digital canbrator Schematic and
technical manual Joel M. Rubin, Box 819, Berkeley, CA
94701.

Marconiphone model T26A radio Schematic and canver-
sion data to 115 volts/60 cycles needed Eddie Joseph,
20701 Reef Ln. Huntington Beach, CA 92646

Heathkit receiver model AR-3 Schematic and assembly
angnment manual. David Carpenter. 2717 E 4th St., Tuc-
son. AZ 85716

B&K model 650 tube tester with model 610 and mode!
TC-615 adapter panels Tube test sel- up charl needed. Larry
Delahooke. Box 7423, Rochester, NY 14615

Jerrold 900B sweep generator Operation and service man-

ual needed. Henry Koll. 4140 West 58th St..
80629.

Chicago. L

Cal Kit syntheshape oscilloscope pattern generator. P.C
board. manual or schematic. R. Herbison, Box 108, Erring-
ton. B.C . Can. VOR-1VO0.

Channel Master model 6601
James H. Bryan, 500 Benton Dr.,

stereo Need schematic.
Mt Zion, IL 62549,

Magnavox model ICV400 television camera and processor.
Schematic and service manual needed G Amandes. 506
Lake St.. Crystal Lake. IL 60014.

Lavoie model LAS45 oscilloscope. Need schematics and
maintenance informabon. Wiliam B. Rassman, 274-28th
Ave.. Longview, WA 98632.

Zenith model L514W clock radio. Need volume and tuning
knobs and snooze alarm button. Ted Liszewskl, 182 Farview
Ave.. Paramus, NJ 07652

RCA model 118 AM radio. Need schematic and tubes 80,
41, 6B7, 6D6 and 6A7. Barry Maxfield, 431 E. 500 St , Pleas-
ant Grove, UT 84062.

Redcor 990100-200 power supply and Dynamics 504 dc
micromultimeter. Instructions and schematic Jim Barcus.
12605~ 11th Ave.. N., Plymouth, MN 55441

RCA model V-215 Victrola. Schematic needed Craig Mas-
sey. RR 1, Box 205. Blue Spnngs. MO 64015.

Learadio model AMR-1 receiver. Schematic and parts list
needed. Navy Department model TN-5010/FRR502 tuner
Schematic needed. Dawvid Carlson, 3081 Ursula. Aurora, CO
80011.

Hallicrafters modet S-120 shortwave radio Need operation
manual Sean A. Dewitt, 2237 Wharton Rd , Glenside. PA
19038

Bell mode! T-337 tape recorder. Operation manual and infor-
mation on parts. Don Lachey. 80 N. Frankfort St . Minster,
OH 45865.

Webco model. EP2302-1 tape recorder. Need osciltator coil.

sound
9110123 .$119.88/pr. $1,998.88/20 pr.

You tinish & save.

*1/0 Printer{Daisy W.}9320247 SIGB 88
*9"Vid, Mon.{Conrac)You repair & save

Data plied 91380154 $38.88
*33 ASR TTY 9320083 $348.88-
*33 RO TTY 9320088 $248.88
*MD 70 Singer Pr. 932088 $348.88-
*5” Muffin fan 8T0532 $8.88-
*ASCII Keyboard cons. 8W0584 $68.88
*Comp. 1/O Term. 6NB60336 $39.88
“Viatron Stuff (Get FREE Catalog}
*IBM NOVA Terminals $748 88 & up
*TTY Stuff $28 & up-
*Cassette recorders $48 88 &
*Card cages $5.01 &

"[ual 5" Disp. Mon. 7N30252 $29. 88

up»

m ]
il e ¥T =71 $138.88 Brand-Name Speaker Kits, g
£ More in oyr free calalog : i F
£ Swatt pair 2
g Another kit fit for full [\ ARM  STUFF New PKG _ Swff o
a sound repre.  3-way Lyjy.Sonic Mot. Det. BD30336 $49.50 |1
4 “Bookshelf” system. 10" foTouch Switch Al 8M10475  $6.88 [0
H rear-firing passive rad, B"' f+Toych Switch Al./Hom 8Mi0474 $7.88 |5 or
2 MR (W), 3%" superhorn L+ o| " Wireless Xmitter 8520110 $14.88 |
L piezoT. Freq resp 30 Hz |+ a(. Wireless Rec. 8520111 $14.88 |z
to 25 KHz, power 10/90]- -~ - g Bell Rec. 9520198 $12.88 |
RMS Watts. Size: 19%"H |+1%* Light Sen. Sw. 7C70281 $4.88 |r:
n V"W x 7%°D. List|eporio Door Al 8520251 $1.50 {3 as er
price over $500/pair. Our J=gy7ers 361224 VDC $1.25 |-
4 price -s$138-88/pai' *Door/Window Grd. 8MI10512 $2.43 || -
u 130224 6Ibs/ v |sce Atarm RBK30263 $4.33 | .
B *Elec. Bike Al 7570456 LR
S 4w Rt [BTe achieers =l: || SEIVICE
T ° |*Latching Sw. 15A B8F20204 $2. "
b SPEAKER *Al. Bd. Lawch 8K30267 $2.88 |=
z ‘Key Sw. (SPST) 9D0157 $4.88 [
w : *Key Sw. (SP3T) R7C70103 $1.25 [
£ I g i c70a5s 5760 )7
= 9"  VIDEO MONITOR $49.88 17
MOTOROLA COMPUTER Monitors -R.. | %
-1
€ BRAND NAME U.E.. Runs off 12 VDC. .8A. Scans Vert. | *
5 Gupsr Cotinet, 8. woater/mid- and "M Rotate Yoke, scans Horiz. . Sold as is :;
a 1 a - . i
A eete s i, gt o, eve? B you chg. & save. Qty. Ltd. Motorola No. | =
—f acoustic damPening matenial, haidware, [l 69VP106-Q01.. Size. 9w x B/zd x 8%h. |5
af E instcuctigns etc. Freq. resp. 1s 30 HZ . Sh. Wi1. 15lb 1 n
Cl ] 25.000 hz. 75 s TN pawer B
=ho Wt 5. s =
'II Use this QVE.I(I SDEzkEr system for blg COMPUTER c
b d ak . t K L an i
Fround T Sodiees 5 Shin pised’ | SURPLUS :
tem D ‘t Del ] 3 I t
Seconds. Nicks, Chips. Cab.1s structuaiy) COMPUTER STUFF &

EERRITETT 3‘}-Hh'll.'.|'»¢

Send orders to

wwene B&F ENTERPR|SES
SURPLUS ept
| neens 119 Foster Street

Use Your BA-MC or AE for telephone
No C.0.D.’s please,

il

g POWER SUPPLY KIT

F INPUT

) 115 VOLTS
i 16 HZ

4

=k We supply aidl elecmcal angd electronic
=@ parts, you supply labor & mechanical
“fiparts. tools, & case

4 Ba!tery Charger |2VDC 20A, 20 Lbs
i 70005 19.5
! Ba((Ery Charge' |2VDC 15A. 15 Lbs
mf§[9C008 (15A), . $14.50
L WINs- Cad Banery Charger K t. Super
uffiBuy! to 500Ma
- 5h. wt. 5 Lbs 7C70243 . $6.00
~ffLoaic P.S. Kit. 5. 1A, Reg'ted. $6.00
~fJi7c70267

cf S TO 24vDC Reg' (ed & adjustabie,
wf 5 amps. Sh Wt. 15 Lb

c EMI6030 $14.88
F4

o

@

orders.

wld POSTAGE —1 1 Lt

S sia e

Peabody, MA 01960

(617) 5631-5774

VISIT OUR CATALOG SHOWROOM 118 F

OSTER ST. PEABODY B& E;J
et )
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Gerald K. Schultz, 4616 Buffalo Trail. Amarilio. TX 79109.

Accurate Instruments model 157 tube tester. Need operat-
ing instructions. Steve Rubin. 4903 N. Kimball. Chicago, IL
60625.

Hallicrafters model S$-40 receiver. Schematlic diagram
needed Nathan Meyers, Box 22265. San Diego. CA 92122.

Advent model 1000A video beam projector. Honeywell thod-
el 333 portable DVM. Schematic and alignment instructions
needed. Wolfgang S. Wiedemann, 239 Harmon Circle.
Keesler AFB. MS 39531.

Crosley model 7H3 broadcast shortwave receiver. Need
schematic and operating manual. Dawid Leupp, 222 W.
Grove Ave., Apt. 3. Rantoul, IL 61866.

Hallicrafters model S38B receiver. Need instruction manual
and schemalics. Lonnie L. Hataway, Jr.. 21-441D Citrus
Ave.. EiImendorf AFB. AK 99506

Mercury model 201 tube tester. Need tube setup chart and
schematic. Ken Layton. 19412 E. State, Apt. 8C, Olympia,
WA 98506.

Hallicrafters model HT40 transmitter. Need schematic and
mstruction mdHual. Vince Curtis. 226 Tremont Ave., Greens-
burg. PA 15601.

Trymetrics model 4000 P DVM and model 500A DVM plug-
in Need manuat and schematic. Francis Grosz, 3620 Canal
St New Orteans, LA 70119.

Hammarlund model BC779 recewver. Operating manual,
service manual, parts hst and schematic Mike Christodolou,
18 Le Dr., Lexington Park, MD 20653.

Scott senal #1052 manne radio. Need service manual and
schematic. Frank B. Hawley. 253 West Rock Ave.. New
Haven, CT 06515

Stromberg-Carison Cb., Ltd., type 5788 oscilloscope.
Need any information. John Greenland. Box 138, Kelligrews.
Newfoundland, AOA 270

Accurate instrument Co., model 154 VOM Need schemat-
ic. Lee W. Hannahs. 4544 Barden Rd.. Coleman. M| 48618.

Hickok model 550X mutual conductance multi-tester Tube
chart and manual Mike Galinski. 645 Lindsay St., St. Lau-
rent, Quebec. Can. H4L 2R1.

Radio Shack model EC421 calculator. Need operation in-
structions Leo E Smith, Box 945, Veteran's Home. Yount-
ville, CA 94599,

Teac model A-4010SU tape deck with model RA-40SU rec-
ord amphfier Schematic and service information Norm Sat-
terstrom, 212 W. Collen Dr., #207. Lombard. IL 60148.

Yaesu Musen type YO-100 monitor scope Manual, sche-
matic and source of information. A. C Guimaraes, Cisterna
de Cima 47 Fafe, Portugal

Friden model SW8 comptometer Operating and service
manual. General Electric model M8635A stereo receiver.
Schematics. parts hst and operating instructions. Todd Cart-
er. 2671 Greentree Ct. Jenison, M1 49428.

Gonset model GR212 receiver. Need schematic and align-
ment nstructions. Arthur D. Cox. 1507 Gannon Dr., Sac-
ramento. CA 95825

Sears model 5177. chassis #528. 62123 color TV. Need
schematic. John Baldwin, 203 6th Av, N.E . Waseca, MN
56093

Sun model 550 igrition analyzer ostilioscope. Need sche-
matic and cables. D. Smith, 3561 Marnan Dr, Trenton, M|
48183.

RBM scanning monitor receiver Need schematic and any
other information James Hall, Rt 3, Box 281A. Staunton. VA
24401

Eversonic model HA-23CB CB radioc Need schemalic
Randy Stanley. 5317 Lawrence Dr , Wilmington, NC 28405

Dumont mode! 304-H. sernal #10416 oscilloscope Operal-
ing instructions John H. Carroll, 210 E. Lincoln Ave , McDo-
nald, PA 15057.

Echo Fonic model 109-B echo chatber. Operation manual
and schemauc Phiico model 18 radio Schematc and parts
list needed. Nicholas I. Oshana Jr.. 187 Morningside Dr ,
Bnstol. CT 06010.

Eico model HF-20 pre-amplfier needed W.S. Reynolds,
733 Plantation Circle, Roanoke, VA 24019,

POPULAR ELECTRONICS
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Flectronics Clossifieo

REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.50 per word. Minimum order $37.50. EX-
PAND-AD" CLASSIFIED RATE: $3.75 per word. Minimum order $56.25. Frequency discount: 5% for 6 months; 10% for 12 months paid in advance. PERSONAL
RATE: For individuals with a personal item to buy or sell, $1.50 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 column (2-1/4" wide). $300. 2" by 1 column,
$600.00. 3" by 1 column, $900.00. Advertiser to supply film positives. For frequency rates, please inquire. GENERAL INFORMATION: Ad copy must be typewritten or
clearly printed. Payment must accompany copy except when ads are to be billed on credit cards — American Express, Diners Club, Master Charge, VISA (supply
expiration date) — or when ads are placed by accredited advertising agencies. First word in all ads set in caps. All copy subject to publisher's approval. All advertisers
using Post Office Boxes in their addresses MUST supply publisher with permanent address and telephone number before ad can be run. Advertisements will not be
published which advertise or promote the use of devices for the surreptitious interception of communications. Ads are not acknowledged. They will appear in first issue
to go to press after closing date. Closing Date: 1st of the 2nd month preceding cover date (for example, March issue closes January 1st). Send order and remittance to
Classified Advertising. POPULAR ELECTRONICS, One Park Avenue, New York, N.Y. 10016. For inquiries, contact Linda Lemberg at (212) 725-3924.

FOR SALE

FREE! Bargain Catalog—I.C.'s, LED's, readouts. fiber optics.
calculators parts & kits, semiconductors, parts. Poly Paks.
Box 942PE. Lynnfield, Mass. 01940.

GOVERNMENT and industrial surplus receivers. transmitters.
snooperscopes. electronic parts, Picture Catalog 25 cents.
Meshna. Nahant, Mass. 01908.

LOWEST Prices Electronic Parts. Confidential Catalog Free.
KNAPP, 4750 96th St N., St. Petersburg, FL 33708.

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER
Large catalog $1.00 deposit. BIGELOW ELECTRONICS.
Bluffton, Ohio 45817.

RADIO—T.V. Tubes—36 cents each. Send for free catalog.
Cornell. 4213 Umiversity, San Diego, Calif. 92105.

AMATEUR SCIENTISTS. Electronics Expenmenters. Sci-
ence Fair Students . .. Construction plans — Complete, in-
cluding drawings, schematics. parts list with prices and
sources . . . Robot Man — Psychedelic shows — Lasers —
Emotion/Lie Detector — Touch Tone Dial — Quadraphonic
Adapter — Transistonized Ignition — Burglar Alarm — Sound
Meter . . over 60 items. Send $1.00 (no stamps) for complete
catalog. Technical Writers Group, Box 5994, University Sta-
tion, Raleigh. N.C. 27650.

SOUND SYNTHESIZER KITS—Surf $14.95. Wind $14.95,
wind Chimes $19.95, Musical Accessones, many more.
Catalog free. PAIA Electronics, Box J14359, Oklahoma City,
OK 73114,

HEAR POLICE : FIRE Dispatchers! Catalog shows exclusive
directories of “confidential” channels, scanners. Send post-
age stamp. Communications, Box 56-PE. Commack, N.Y.
11725.

TELETYPE EQUIPMENT: Copy Miltary, Press, Weather.
Amateur, Commercial Transmissions. Catalog $1.00
WEATHER MAP RECORDERS: Copy Sateliite Photographs.
National-Local Weather Maps. Learn How! $1.00. Atlantic
Sales. 3730 Nautilus Ave.. Brookiyn, NY 11224, Phone: (212)
372-0349.

WHOLESALE C.B., Scanners. Antennas, Catalog 25 cents.
Crystals: Special cut, $4.95. Monitor $3.95. Send make,
model, frequency. G. Enterprises. Box 4€1P, Clearfield, UT
84015,

NAME BRAND Test Equipment. Up to 50% discount. Free
catalog. Salen Eectromics. Box 82. Skokie. lllinois 60077.

The absolute latest in
advanced speaker techno-
logy Wave Aperature™
Drivers, the Patented |,
Nestrovic Woofer System. raw
speaker components selected for
their excellence Horns, crossovers, subwooters wooters,
midranges, horn and dome tweeters. Over 30 1n all. Build
your own speaker system and we'll provide top quahty
speakers and design information Send for FREE 48 page
color catalog from the largest. most expernienced speaker
kit manufacturer in the world DONTDELAY Write roday!

Jecakerlal

Dept. APE, 735 N. Northlake Way
Seattle. Washington 98103

POLICE,FIRE SCANNERS. crystals. antennas, CBs, Radar
Detectors HPR. Box 19224. Denver. CO 80219.

CB RADIOS, VHF-UHF Scanners. Crystal, Antennas. Radar
Detectors. Wholesale. Southland, Box 3591, Baytown, TX
77520.

UNSCRAMBLE CODED MESSAGES from Police, Fire
and Medical Channels. Same day service. Satisfac-
tion guaranteed. Don Nobles Electronics. Inc., Rt. 7,
Box 2658, Hot Springs. Arkansas 71901. (501)
623-6027.

MONTHLY PICTURE FLYER. Quaity Surplus Electronic
parts. Low Prices. Star-Tronics, Box 683. McMinnville. OR
97128.

PRINTED CIRCUIT supphes, chemicals. tools, artwork. plat-
ing solutrons. Major credit cards. Catalog $1.00. refundable.
CIRCOLEX. Box 198, Marcy, NY 13403.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT. 2697 Nickel. San Pablo. CA
94806, (415) 758-1050.

BUILD AND SAVE TELEPHONES, TELEVISION. DETEC-
TIVE, BROADCAST Electronics. We sell construction plans
with an Engineering Service. Speakerchones. Answerng
Machines, Carphones. Phonewision, Dialers. Color TV Con-
verters, VTR, Games, $25 TV Camera. Efectron Microscope.
Special Effects Generator, Time Base Corrector, Chroma
Key. Engineenng Courses in Telephone, Integrated Circuits,
Detective Electronics. PLUS MUCH MORE. NEW Super
Hobby Catalog PLUS year's subscription to Electronic News
Letter. $1.00. Don Britton Enterprises. 6200 Wilshire Bivd.,
Los Angeles. Calf. 90048.

NEGATIVE ION GENERATORS AND ACCESSORIES.
(Kits). Fascinating details—$1.00. Golden Enterprises. Box
1282-PE, Glendale. Arnzona 85311

E O N el et e el e S el el ]
rowertul Wireless Mic

10 times more powerful than other mics
Transmits up to "« mile to any FM radio
Easy to assemble kit 15V battery (notincl }

Call (305) 725-1000 or send $18.95 + $1.00
shipping to USI Corp., P.O. Box PE-2062,

NAME BRAND TEST EQUIPMENT at discount prices. 72
page catalogue free. Wnte: Dept. PE. North American Elec-
tronics. 1468 West 25th Street, Cleveland, OH 44113.

FL 32901. COD's accept. For

UNSCRAMBLERS FOR any scanner. Several models avail-
able. Free literature. Capri Electronics, 8753T Windom, St.
Louis, MO 63114.

UNSCRAMBLER KIT. Tunes all scramble frequencies. may
be built-in most scanners, 2-3/4 x 2-1,4 X 1/2. $19.95. Factory
built Code-Breaker. $29.95. Free Catalog: KRYSTAL KITS,
Box 445, Bentonwille, Ark. 72712. (501) 273-5340.

B&K Test Equipment. Free catalog. Free Shipping. Dinosaur
discounts. Spacetron-AX. 948 Prospect, Elmhurst, IL 60126.

BUILD THE ARTISAN ELECTRONIC ORGAN ... The 20th
century successor to the classic pipe organ. Kits feature mod-
ular construction, with logic controlled stops and RAM Pre-Set
Memory System. Be an ar-ti-san. Write tor our free brochure.
AOK Manufacturing. Inc.. Box 445, Kenmore, WA 98028.

TRANSISTORS, IC's, RF-Power, for communications, TV,
audio reparrs, 25C756A - $2.00, 25C1307 - $2.15, 2N6084 -
$14.50, STK439 - $8.75. Many more. Free catalog. B&D En-
terprizes, Box 32, Mt. Jewett, PA 16740. (814) 837-6820.

IDEAL FOR HEGINNERS S1M1 S AND
AMATENRS CONNECTS TD YOUH
RECEIVER SPFARER & FIGHT
CHARACTER READOUI  ORDER
MALLE $28995 Kii S1GO 95 SEND
CHECK OR MONEY ORDER USE
YOUR VISA OR MASTER CHARGE
ADO S350 FOR SHIPP NG

Carparaiien
PO, Bea B3 Thisesnills, Wisrnsdia §30ET

RECEIVE FREQUENCY ADAPTOR. converts your receiver
to digtal readout. Davis Electronics, 636 Shendan, Ton-
awanda, NY 14150. 1-716,874-5848.

PRINTED CIRCUIT BOARDS, your artwork, 45¢ sq.
in. single sided, 60¢ sq. in. double sided. Mail your
order now, or send for free details. Digitronics, P.0.
Box 2494, Toledo, OH 43606.

LOW COST ELECTRONIC PARTS!! Send for FREE flyer.
ALL ELECTRONICS CORP., 905 S. Vermont Ave., Dept. F,
Los Angeles, CA 90006.

DB-100—ADJACENT CHANNEL FILTER—most incredible
filter ever offered to Cwilian market. Replaces any 455
K.C.LF. filter to increase selectivity up to 100 DB's. Works on
any receiver, transcewver. etc.. using .455 K.C.I.F. Free fact
sheet, or send $29.95. SSB Publications. Box 960, Hyanmnis,
MA 02601

SCANNERS: WHOLESALE PRICES! Bearcat 220 —
$329.95: Regency K500 — $329.95; Bearcat 250 — $279.95:
plus 20 other models at similar discounts from the nation's
scanner specialist. VISA Mastercharge okay. Phone: (415)
573-1624. Free catalog. Write. Scanners Unlimited. 1326 El
Camino Real. Belmont, California 94002.

ELECTRONIC TEST EQUIPMENT. Free catalog. E French.
PO Box 249, Aurora. IL 60507.

ROBOTS FOR SALE. Radio controlled for promotions. adver-
tisement. etc. Send $1.00 for information to: Connecticut Mar-
keting, 70 Russell Avenue, Plainville, CT 06062.

LATEST AND BEST in electromc components. books and
supplies. Write for big free catalogue. TRI-TEK, 7808 N 27
Ave.. Phoenix. AZ 85021.

BARGAINS GALORE! Monthly swap sheet for radio collec-
tors. hams, experimenters, etc. Send long SASE for sample.
Electronics Trader. Box 2377. Argus, CA 93562.

AUDIO NOISE REDUCTION KIT — 318 SILENCER for
tapes. records, FM. Free brochure. LOGICAL SYS-
TEMS, 3314 "K' St.. Vancouver. Washington 98663.

PRINTED CIRCUIT BOARDS. double. single-sided. From
schematic, sketch. finished artwork We design computer
interface prototypes. WEB Printed Circuits. P.O. Box 3851.
Kingsport. Tenn. 37664.

ANTENNA ACCESSORIES CATALOG for Hams. CBers
and Home TV innovators has application data.
Send 15¢ stamp to: Dept. PE2, Unadilla/Reyco, Box
280. East Syracuse. NY 13057,

SHTELUTE TV

GET 50 CHANNELS!

It's al true' No matter where you live

sparts lriom dround the wol

ptogramm ng' Crystal clear cecept on' For
complete nformaugn, sources and des gn
nlormation send $7.95

SPACECOAST RESEARCH
Dept D. P O, Box 442. Altamonts Springs, FL 32701

DOLBY DECODER now avarlable assembied or as kit. Com-
prehensive review. PAE Integrex, Box 747, Havertown, PA
19083.

TUBES

EAD|O & T.V. Tubes—36 cents each. Send for tree Catalog.
Cornell, 4213 University. San Diego, Calif. 92105.

TUBES: “Oldies”, Latest. Supplies, components, schematics.
Catalog Free (stamp appreciated). Steinmetz. 7519-PE Ma-
plewood. Hammend. Ind. 46324.

AUGUST 1979
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TUBES-RECEIVING, Industrial and Semiconductors Factory
Boxed. Free price sheet including TV, Radio and audio parts
list. Transleteronic, Inc.. 1365 39th St.. Brooklyn, New York
11218. Telephone: (212) 633-2800. Toll free: 800-221-5802.

BUILD DIGITAL DIAL for AM Broadcast Receivers. Simple —
Inexpensive — Accurate. Uses Standard components. Infor-
mation/Schematic/Layout — $3.95. W.M. Whitley, 5603
Lemonwood, Austin. Texas 78731.

RADIO AND TV TUBES 1938 to 1978 $1.00 ea. PRELLER
TV, Augusta, AR 72006. (501) 347-2281.

UNIQUE DEVICES FOR STEREO. etc. Catalog $1. Lusus,
31W251 Rte. 64, West Chicago, IL 60185.

PLANS AND KITS

TOP QUALITY IMPORTED KITS, IC's, foreign transistors.
Free catalog. International Electronics, Box 567. Williamsville.
NY 14221,

ELECTRONICS KITS: For information, send seif addressed
stamped envelope. Gl Kits, Box 2329. Garland. TX 75041,

AMAZING ELECTRONIC
PRODUCTS s~

LASERS SUPER POWERED. RIFLE, PISTOL, POCKET SEE IN DARK PYRD
TECHNICAL, DE-BUGGING - UNCRAMBLERS GIANT TESLA STUNWAND TV

CHEMICAL, ULTRASONIC, CB, AERD. AUTO AND MECH DEVICES. HUNDREDS
MORE  ALL NEW PLUS INFO UNLTD PARTS SERVICE

INFORMATION unlimited
Dept. EB, Box 716. Amherst, NH 03031

CATALOG $1

FREE KIT Catalog contains Test and Experimenter's
Equipment. Dage Scientific Instruments, Box
1054P, Livermore, CA 94550.

SIMPLI-KIT
FOR THE DO-IT-YOURSELFER

NOW! a high quality CD ELECTRONIC
IGNITION SYSTEM in kit form.
Contains all components and solder to
build complete Solid-State Electronic CD
Ignition System for your car Assembly
requires less than 3 hours
* Increases MPG 15% + Eliminates 4 or 5 tune-ups
= Increases horsepower 15% * Instant starting, any
= Plugs and Points last weather
50,000 miles = Dual system switch
Fits only 12 volt neg. ground
Only $26.95 postpaid

TH-Star Corporation

P.O. Box 1727 Grand Junction, Colorado 81501

BUILD YOUR OWN
SYMPHONY
OF SOUND!

its fun and easy —takes just min-
utes a day! Complete kits for
organs, pianos. strings, rhythms,
amplifiers, synthesizers. Also
factory assembled. 104-page
catalog $2.00

OWERSI

Wersi Electronics, Inc.
Dept. ZD, 1720 Hempstead Road
Lancaster, PA 17601

TV-OSCILLOSCOPE CONVERTER externally adapts TV nto
audio frequency oscilloscope. Info. $1.00. Plans $7.50, with
P.C. $15.00, complete kit $60.00 Evoluctionics, Box 855-J,
San Ratael. CA 94902.

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro-
jects. Free details. DANOCINTHS Inc.. Box 261, Westland. Mt
48185,

TELETYPEWRITER USERS: Unique sold state time delay
relay. Reduces energy and maintenance costs. Information
50¢. Plans $5.00, with P.C. $10.00. KEITH RYAN. Box
3103-P, Ottawa, CANADA, KIP 6H7. U.S. Inquiries.

TESLA COIL — 40" SPARKS! Plans $7.50. Information 75
cents. Huntington Electrontcs, Box 2009-P. Huntington, Conn.
06484.

TAPE — SLIDE. Synchronizer. multiprojector, lap-dissolve
plans, $5.50. Audiovisual group. $8.50. Millers, 1896
Maywood. S. Euclid, OH 44121,
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WIRELESS FM MICROPHONE, electronic siren, 10 watt
alarm. Kits $5.25 each. Electrokit, Box 568, Miltord, MA
01757.

SPEAKERPLANS — Build ANY size speakers without special
tools. experience FOOLPROOF, illustrated instructions, parts
sources. 80% SAVINGS! Rush $4. SPEAKERPLANS, 275
Main. Stiring, NJ 07980.

TELEPHONES & PARTS

TELEPHONES UNLIMITED, EQUIPMENT SUPPLIES.
ALL TYPES, REGULAR, KEYED, MODULAR. FREE
CATALOG. Call now toll free. (800) 824-7888. In
California (800) 852-7777. Alaska-Hawaii (800)
824-7919. Ask for operator 738.

OMAK PHONE CENTER. All types of telephones — keyed.
modular and decorator. Catalog $1.00 (refundable). Box 38,
Beardstown, IL 62618. (217) 323-3963.

ALARMS

QUALITY BURGLAR-FIRE ALARM EQUIPMENT at discount
prices. Free Catalog! Steffens, Box 624K, Cranford, N.J.
07016.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,
strange catalog free! Autosuggestion, Box 24-ZD. Olympia,
Washington 98507.

INTENSIVE 5 week course for Broadcast Engineers. FCC
First Class license. Student rooms at the school. Radio En-
gineering Inc.. 61 N. Pineapple Ave., Sarasota. FL 33577

1979 “TESTS - ANSWERS" for FCC First Class
License, Plus - “Self Study Ability Test." Proven!
$9.95 Unconditional Moneyback Guarantee. Com-
mand Productions. Box 26348-P. San Francisco, CA
94126,

RADIO BROADCASTING: Become DdJ. engineer. Start your
own station — investment, experience unnecessary! Receive
free equipment, records. Free details. Broadcasting, Box
130-A8, Paradise. CA 95969.

FCC LICENSE over 1200 questions. answers, discussions,
illustrations. 3rd, 2nd, 1st, phone, radar, broadcast. endorse-
ments. $14.95. SPECIFIC SKILLS INTERNATIONALE Inc..
P.O. Box 1233, Cocoa. Flonda 32922, Mastercharge VISA.

UNIVERSITY DEGREES BY MAIL!" Bachelor's. Master's.
Doctorates. Free Information. Careers. Department Educa-
tion, Box 10068, Washington. DC 20018.

EARN HIGH SCHOOL DIPLOMA, spare time. College-
recogrmized. Credits given for previous courses, job experi-
ence. Low tuition. Exams repeated free. Individual counseling.
State registered. Cambridge Academy, Dept. PE-1, 409 E.
Osceola, Stuart, Flonida 33494 Toll-free 1-800-327-8103.

LOANS — Former bank executive explains how to obtain
loans from banks. other lenders. $3.00. Businessman’s sup-
plement $2.00. Sylvan Press. P.O. Box 18212, San Jose. CA
95158.

Bwrglar - Fire - Smoke
Alarm Catalog

¢ Billions of dollars lost annually due
to lack of protective warning alarms

FREE CATALOG Shows you how to
protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free

engineering service.
T

=2
Burdex SBecurity Co. ¥

Box 82802  Pe-089  Lincoln, Ne. 68501

GUIDE TO CHOOSING AND INSTALLING AUTO BURGLAR
ALARMS. Send $6.95 to: Auto Securities. P.C. Box 22487.
Honolulu, Hawan 96822.

PROFESSIONAL Quality Alarm systems for your home. For
free catalogue. write: EAC, Electronics Department, Box
7881A, Colorado Springs, CO 80933.

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure, Pickering. Stanton, Empire, Grado and ADC.
Send for free catalog. LYLE CARTRIDGES, Dept. P. Box 69.
Kensington Station, Brooklyn. New York 11218. For Fast Ser-
vice call Toll Free 800-221-0906

LOWEST PRICES on stereo components. BOSE. SAE, DBX
and more. Dynamic Sound, Box 168(B), Starkville, MS 39759.
(601) 323-0750. 1 PM - 9 PM.

WANTED

GOLD. Silver. Platinum, Mercury. Tantalum wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal, Norwood, MA 02062.

PERSONALS

MAKE FRIENDS WORLDWIDE through international corre-
spondence. illustrated brochure free. Hermes-Verlag. Box
110660,Z. D-1000 Berlin 11, W. Germany.

INSTRUCTION

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas-
ters, Ph.D’s. Free revealing details. Counseling, Box
317-PE08, Tustin, California 92680.

GOVERNMENT SURPLUS

MANUALS for Govt Surplus radios, test sets. scopes. List 50
cents (cotn). Books. 7218 Roanne Drive, Washington. D.C.
20021.

JEEPS—$59.30!! — CARS—$33.50!! — 200.000 ITEMS!! —
GOVERNMENT SURPLUS — Most COMPREHENSIVE DI-
RECTORY AVAILABLE teils how. where to buy — YOUR
AREA — $2.00 — MONEYBACK GUARANTEE — Govern-
ment Information Services, Department GE-80. Box 99249,
San Francisco, California 94109.

GOVERNMENT SURPLUS. Buy your Area. How, where.
Send $2.00. SURPLUS HEADQUARTERS BUILDING, Box
30177-PE. Washington, D C. 20014

"GOVERNMENT SURPLUS DIRECTORY" Buy 500.000
items (including Jeeps) . . . low as 2¢ on dollar! Most complete
information available — $2.00 (guaranteed). Surplus Dis-
posal. Box 19107-HH. Washington, DC 20036

FOR INVENTORS

PATENT AND DEVELOP Your invention. Registered Patent
Agent and Licensed Professional Engineer. Send for FREE
PATENT INFORMATION every inventor should have.
Richard L. Miller. P.E., 3612 Woolworth Building. New York,
NY 10007. (212) 267-5252.

INVENTIONS WANTED

FREECONSULTATION e NOIDEATOO SMALL
Disclosute protection Cash of royalhes trom manutaciurers seekng
new deas For free 1nformanan un Now 10 protect your deds
Callor Wrire

American Inventors Corp.
59 Interstate Dr Dept PE
West Springfield, MA 01089 {413)737-5376

A Feog Based Service Caompany

UNPATENTED IDEAS AND INVENTIONS can be sent di-
rectly to companies as an external submission. If a company
is Interested. help with the drafting and filing of a patent appli-
cation s usually given. Send $3.00 for: procedure outline.
external submission form copies. guide for corporation ad-
dresses and interests; to: Submissions Dept.. P.O Box 55,
Rochester, MN 55901.

MR. INVENTOR: America's foremost development firm offers
a complete service. For free details, wrnite: Charles S. Prince
Co.. Inc.. Empire State Building. Surte 3308-E, N.Y.C. 10001.

BUSINESS OPPORTUNITIES

ERASE DEBTS with iittle-known law—create weaith!! Details
FREE—BIlueprints. No. EE8, Box 900, Bronx, NY 10471,

| MADE $40.000.00 Year by Mailorder! Helped others make
money! Torrey, Box 318-NN. Ypsilanti, Michigan 48197.

NEW LUXURY CAR WITHOUT COST! Free Report. Codex-
ZZ, Box 6073, Toledo. Ohio 43614. (419) 865-5657.
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MECHANICALLY INCLINED individuals desinng ownership
of Small Electronics Manufacturing Business — without in-
vestment. Write: BUSINESSES, 92-K2 Brighton 11th, Brook-
lyn. New York 11235.

MILLIONS in Mail!!' Free Secrets. Tra;s;orld—ﬂ,“sox 6226.
Toledo, OH 43614.

MECHAMICALLY INCLINED INDIVIDUALS
Assemble electronic devices in your home. In
vestment, knowledge, or experience not neces
sary. Get started in spare time. Above average

profits. $300 - $600/Wk possible. Sales handled

by others. Write for free details.

ELECTRONIC DEVELOPMENT LAB
Drawer 1560 PE, Pinellas Park, FL 33565,

"Unhmrte'd Lifetime lncom;
Elias, Box 47BB. Brooklyn.

BEAT THE RACES! Free_Booklet‘
From Thoroughbreds-Harness™.
NY 11219,

EARN EXTRA MONEY — Homeworkers Needed Stuffing
Envelopes! Free Details. Writew Jadeway. Box 186-ZD,
Gaines, Ml 48436.

FREE CATALOGS. Repair air conditioning. refrigeration.
Tools, supphes. full instructions. Dooln. 2016 Canton, Dallas,
Texas 75201.

$1200.00 MONTHLY Correcting Pupils’ Lessons!!! Start Im-
mediately. Free Report. Send self-addressed stamped en-
velope. Home, Box 98201-SJXR, San Diego. CA 92109.

MICROCOMPUTERS

TRS-80 MICRO COMPUTERS by Radio Shack® at 15% dis-
count! Also have software for business systems Micro Man-
agement Systems, Cairo, GA 31728. (912) 377-7120.

RUBBER STAMPS

RUBBER STAMPS, BUSINESS CARDS. Many new prod-
ucts. Catalog. Jackson's. E-100. Brownsville Rd . Mt. Vernon.
lll. 62864.

BOOKS AND MAGAZINES

FREE b(;blrpr_ophet>Elnlah corn_ing- before Chnst Wonderful
bible evidence. MEGIDDO Mission, Dept. 64. 481 Thurston
Rd., Rochester. N.Y. 14619,

POPULAR ELECTRONICS INDEXES For 1977 now avail-
able Prepared in cooperation with the Editors of "P.E.” this
index contains hundreds of references to product tests. con-
struction projects. circuit tips and theory and 1s an essential
companion to your magazine collection. 1977 Edition. $1.50
per copy. All editions from 1972 onward still available at the
same price Add $.25 per order for postage and handling. $ 50
per copy. foreign orders. INDEX. 6195 Deer Path, Manassas.
Va. 22110.

QUALITY ELECTRONICS MANUFACTURER oftering exclu-
sive marketing areas to persons with dental/medical. elec-
tronics, and/or professional background. Dealerships for
sales and installation of nnovative electromic products. Unlim-
ited growth with complete factory support. Send confidential
resume to Scott Ritchie, EEC. 797 Industrial Court. Bloomfield
Hills. Michigan 48013.

GET RICH SLOWLY! How to operate your own profitable ser-
vice business. Years of information and experience con-
densed in one easy-to-understand guide. $9.95. ESI, 4500
East Speedway #33, Tucson. Arizona 85712,

WIN AT FOOTBALL! We beat the pointspread an incredible
70% last 11 years! CBS-TV called us No. 1 football prediction
newsletter! Guaranteed winner! Free: game by game record
last 4 years. Winners Sports, 5711-S 14th Ave., Brookiyn, NY
11219,

EARN $1000 STUFFING 1000 ENVELOPES! Money back
guaranteed. Details $1.00. D. Fraser, 208 S. 4TH. DeSoto.
MO 63020.

BORROW $25.000 "OVERNIGHT.” Any purpose. Keep indet-
initely! Free Report! Success Research. Box 29263-GH. In-
dianapols. Indiana 46229.

BECOME A CONSULTANT. Earn $20-$40 hr bemg In busi-
ness for yourself. For detailed information on starting or ex-
panding your own engineering consulting business, write: Dr.
S. Tomczak. ST&A. Dept. PO, Box 480530. Los Angeles. CA
90048.

EMPLOYMENT OPPOHTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPOR-
TUNITIES. Report on jobs now open. Details FREE. Aviation
Employment Information Service. Box 240E, Northport. New
York 11768.

RADIO-TV JOBS . . Stations hinng nationwide' Free details:
“Job Leads”, 1680-PG Vine. Hollywood. CA 90028

ELECTRONICS INSTRUCTORS Challengung career oppor-
tumity with advancement with fully accredited electronics
schools. Prefer at least 4-5 years industry experience. Very
satistying environment working with young people. Send re-
sume to: United Electromics Institute. 12G1 E Atlantic Bivd..
Pompano Beach. Florida 33060. Or cail: Mr. Gold 1-800-
327-1110 for national placement. Equal Opportunity
Employer

DO-IT- YOUHSELF
AUDIO/ANALOG 'SYNTHESIS. Plans, parts. kits. etc for the
most exciting sound projects ever Get on our mailing list,
send 25¢ to: CFR Associates Inc.. Newton. N.H. 03858.

COMPLETE LINE Secunty Systems for home Busi-
ness. Send self addressed, stamped envelope. Dar-
bar. Box 1147E, San Dlego CA 92112.

ELECTRICAL: 1esters books. books. tools, supplies. Do It Yourself,
professional. Free 108 page catalog. Bluffton Products. Dept.
A Box 87, Bluffton. OH 45817

REAL ESTATE

UNDERSTANDING
CALCULATOR MATH

224 pages $395 Order #tCB3321 Check or
money order Texas Instruments. P O Box 3640
M/S84 Dept PEB79 Dallas Texas 75285 Add
sales tax where apphcable
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INCORPORATE D)

"OWNER REPAIR OF AMATEUR RADIO EQUIPMENT
Book. $7.95. K6RQ. 14910 LG Bivd.. Los Gatos. CA 95030.

CB TECHNICIANS — now available — SSB Engineering
Practice Manual. Most comprehensive book on how to modity
and expand any CB radio for maximum performance and
range. Includes the newest PLL radios. Free fact sheet or
send $14 95 SSB Publications, Box 960 Hyanms MA 02601

HYPNOTISM

FRiEEV Hypnousmi éelf H};n;osus SI;;p Learnnngicata_logl
Drawer H400, Rmdoso New Mexnco 88345,

MOTION PICTURE/VIDEO FILMS

VIDEO MOVIES: all ratings: Beta, VHS Bought, Sold. Rent-
ed VCR's, Blank tapes. Supples: Cat. $1.00 {(deductible).
(201) 572-1222. Devoe. P.O. Box 593. Edison. NJ 08817

DISCOUNT VIDEQO TAPES. Adult movies Free price list.
VTR, Box 234, Herald, CA 95638. (209) 748-2616.

JUST OUT OF THIS WORLD! “Superman” (Christopher Re-
eves) S-8 color;sound; "Buck Rogers” (Gil Gerard) special
effects space age movies. 200 S-8 Eastman color mag snd.
only $29.95 ea: both $57. "Superman’ also avail in 4C3° 5-8
coi.snd format, $48.95 ea special. Add $125 ea postage.
Spend Father's Day Gift Doltars — order Alfred Hitchcock's
“Frenzy” — scenes from the big picture. “Incredible Shrinking
Man" (Journey into the unknown). $-8 B/W 200" and $17 95
ea + 90¢ ship. Other price selections: Abbott and Costello in
Who's On First (baseball classic) 200° S-8 B/W snd. $18 95,
100 footer. $14.95. Stay at home & enjoy movies' Watch Wal-
ter Matthau in “Fail Safe” & Jimmy Stewart in "Mr. Smith
Goes to Washington” 400" S-8 B/'W snd only $35.95 ea PPD.
Summertime Music — Thoroughly Modern Millie: Sweet Char-
ity, Jesus Christ Superstar. 400’ color $-8 and features priced
to sell out @ $42.95 ea PPD. Limited ofter while stock lasts.
Mail order today' New Universal 64-pg glossy catalog, $1.25.
Columbia, Sportite. Ring Ctassics. Universal order forms.
40¢ea. SPORTLITE FILMS. Elect-8 79. Box 24-500, Speed-
way. IN 46224

-

MISCELLANEOUS

MPG INCREASED! Bypass Pollution Devices e.asuly,?E-
VERSIBLY!" Free details — Posco GEEB. 453 W 256, NYC
10471

NEW CAR FREE YEARLY‘ Free mformanon' Super Car Puty
lications. Box 28101-N, St. Louis, MO 63119.

BIG ... FREE ... FALL CATALOG! Over 2. 600 top values
coast to coast! UNITED FARM AGENCY. 612-EP. West
47th, Kansas City, MO 64112

AUGUST 1979

GASOLINE MILEAGE INCREASED DRAMATICALLY! Sim-
plified retumng methods. Details FREE! Techneering. Box
12191 PE. Norfolk, VA 23502.
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4 Active Electronics Sales Corp. ... ... 81
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2 AP Products, Inc.  ........... Cover 3
10 B & F Enterprises . .............. 94
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Cleveland Institute of
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34 Kedman Company ............... 76
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43 PAIA Electronics, Inc. ............ 71
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Sharper Image, The ........ 10,11, 21
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48 Solid State Sales  ................ 91
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SynchroSound . ...............\ 68
50 TabBooks ..................... 77
36 Timeglow Company ............: a1
51 US.Marine Corp. . ........ 27,28,29
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Personal Electronics News

GM deletes 'standard" radios in a settle-
ment of the auto sound antitrust suit

filed against it in March by members of the
Custom Automotive Sound Association (CASA).
Under terms of the settlement, General
Motors will offer the delete option on the
standard radios of all of its recently in-
troduced X-body cars. Moreover, GM will
permit dealers to exchange a Delco radio

in these cars for credit against purchase
of any GM part. (Former policy restricted
exchange credit only toward purchase of
another Delco radio.) GM also agreed not
to standardize Delco radios in any addi-
tional models through the end of the 1983
model year. Thereafter, if GM intends to
extend radio standardization, it will
furnish CASA with at least four months
notice.

A home energy-savigggsystem has been deve-
loped by William Lamb (No. Hollywood, CA),
pioneer in the development of silicon

solar cells. It consists of a lightweight
panel of 36 cells that are capable of deve-
loping 16 volts to charge a 12-volt storage
battery at a 1.5-ampere/hr rate. Enough
power is available from a single panel
system to operate a low-power 12" mono-
chrome TV receiver. The glass surface of
each cell is toughened and backed by a
special chemical compound that makes it
practically impervious to hammer blows and
all kinds of weather. Virtually mainte-
nance-free, the system costs nothing to
operate. Also, its modular design permits
quick expansion of the system at any time.
Price of a 36~cell system is $325.

Microwave-oven market growth could be ham-
pered unless frequencies near 10 GHz are
allocated for cooking, according to Litton
Microwave Cooking. As a result, Litton
will try to bypass a recent FCC ruling by
taking its case to the World Administrative
Radio Conference (WARC) to be held in
Geneva in September. The FCC, currently
considering a proposal for a common-carrier
data network based in part on local 10-GHz
radio facilities, said microwave-oven use
in those bands is "incompatible with exist-
ing and planned services for both bands."
Resolutions adopted at WARC will be sub-
mitted to participating governments for

98

approval. 1If the U.S. Senate approves
WARC resolutions including the change
Litton seeks, it would overturn the FCC
ruling, since Senate approval would have
treaty status.

A computer marathon record is claimed by

a group of Holy Cross high-school students
in San Antonio, TX. The 311 students who
took part in 8%-day around-the-clock
training sessions believe their accomplish-
ment deserves mention in record books.
Instructor Dennis Doose suggested the
training marathon after students volun-
tarily began staying after class to use
the school's TRS-80 microcomputer. Radio
Shack, manufacturer of the TRS-80, agreed
to lend the school 22 additional micro-
computers for the event.

A talking Language Translator, utilizing
speeth synthesis and offer1ng solid-state
modules for various languages, was an-
nounced by Texas Instruments. Designed as
an aid in communicating in a forelgn coun-
try and for language students in learnlng
to pronounce a foreign language, it is
programmed with a vocabulary of words and
phrases selected for everyday use. The
translator has the ability to form thou-
sands of spoken phrases by linking together
its spoken vocabulary words. FEach module
will contain about 1000 words of which half
will be spoken and displayed and half will
be displayed only. Prices will be about
$250 for the Language Translator and $50
for each language module.

The deaf can read TV dialog with a new de-

vice soon to be marketed by Sears, Roebuck
and Co. Next year, ABC-TV, NBC-TV, and
Public Service Broadcasting will be airing
about 20 hours of programs with special
encoding. When decoded, dialog will appear
on-screen in caption form with the aid of
the decoding device. Captioning informa-
tion will not appear on the screen if no
decoder is used. For the past eight years,
the department of Health, Education and
Welfare (HEW) has paid for the research
that has culminated in the development of
captioned programs.

POPULAR ELECTRONICS
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You don’t waste a second circuits and circuit ideas. largest has 3,648. And all of them

on “mechanics’” with But just because breadboarding  accept all DIP sizes.
A P All-Circuit Evaluators. is now such a cinch, don't get the Everything is quality all the way.
idea that you don't have electronic  You can even see the difference
You figure out the circuit you want, integrity. Our solderless plug-in tie in our harder, shinier plastic matrix.
then plug it in for testing. You decide points are made of a special non- See for yourself. Phone (toll-free)
to improve your layout, and you corroding alloy. Use them as often 800-321-9668 for the address of your
make your moves as quickly asyou asyou like. nearby A P Products dealer. And
think them up. There’s just no taster How many tie points do you need? ask for our complete A P catalog,
or easier way to build and test Our smallest ACE has 728, our The Faster and Easier Book.

AP PRODUCTS
INCORPORATED

Box 110 e 72 Corwin Drive
Painesville, Ohio 44077

Tel. 216/354-2101

TWX: 810-425-2250

Faster and Easier is what we're all about.

CIRCLENO.20ONFREEINFORMATION CARD
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So unique it’s patented.
So good its guaranteed
to out-perform any
microphone on any radio.

TWO MICS
WITH ONE
SWITCH!

Switch up for a high-
pitched transmission for
cutting congested city
traffic. Switch down for a
mellow base in open,
uncluttered rural areas.

CLIPS
ANYWHERE
WITHOUTA CLIP!

Molded tour-pole
internal magnet clamps
instantly to any stee!

surface. Steering N°|SE
column, metal dash, roof
top, or the side of your CANCELLING

CB radio. No groping for
your mounting clip.

PROCESSES
SPEECH WITH A
COMPUTER CIRCUIT!

It's its own computer—it auto-
matically monitors your speech
and adjusts it in micro-second
increments pumping so much db
gain into your speech that you get
400% more power than a standard

Pull the Processor directly
to your mouth and speak
directly into the mic. The
Processor adjusts to your
voice—and blanks out all the
cab noise while you're speaking.
Automatically.

FRESH CHARGE
WITH NO
BATTERIES!

Patented electronic storage
system recharges while you
listen to the radio. it provides
a fresh electrical charge every

SOUND SENSITIVE time you squeeze the trigger. You
2 INCHES OR 2 never replace batteries.
§ GUARANTEE I FEET!

The K40 Speech Processor is guaranteed
i to outperform any microphone it replaces PRy
or return it for a complete and full refund &
i within 7 days from the K40 Dealer that

% installed and tuned it.

%5 GUARANTEE I A1
#1 Unconditionally guaranteed for 12 months.

al Guaranteed against cracking, chipping, or g3\
8 rusting. Guaranteed against mechanical &

A failure. Guaranteed against electncal fail- B
s ure. No exclusions. No gimmicks. For a full ‘,§
WS 12 months. ;

A microphone so sensitive it will
select your voice and process your
speech no matter how close or far
you are from the microphone.

$42,50-

American Antenna Eign. 1l so120

“suggested retail.
CIRCLENO.7ONFREEINFORMATIONCARD

SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALERS THROUGHOUT THE U.S. AND CANADA
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