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no loose ends

-In-One: computer, floppy, /O, 16K RAM. $1595
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(P9t Tes 288 nicroprocessors

Clockt  2.048XN2

Nesoryt 16K bytes RAN expindable to 48K

Misplagt 23 lines by 88 characters

Characterst 5 x 7 dot matrix, upper 4 lower case

Grephics?

33 special graphics characters

control (B user-definable)

Kegboard:

72 heys, 68 alphanuseric 4 12 function

control (8 user-definable)

Kumoric hoypadt 12 heys
Cursor Addressing! relative & direct for full cursor control

L4it Punctions! Insert o delete character or line

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

And when he studied the entire situation,
our president realized something very fright-
ening for all motorists. Many police depart-
ments have quotas imposed onthemto realize
either federal or state funds. They mustissue a

AUGUST 1979

certain amount of tickets to qualify. With more
and more motorists using radar detectors and
CB's, police must strictly enforce speed limits
to reach their quotas. Now, even law-abiding
motorists, who might make a slight mistake.
are more vulnerable to speeding violations.

NEW MEMORANDUM

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

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

HIDDEN ANTENNA

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

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

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

AMPLIFIED SENSING

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

www_americanradiohistorv.com

LEGAL DEFENSE

No-Fault
Radar

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

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

It for any reason you are not compiletely
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 cail 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.

3) INPRODUCTS
O(J THAT
\ e N THINK

Dept. PE One JS&A Plaza
Northbrook, Ill. 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 button
ease.

Now.
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.

m1®
Selective Scan Display. Automatic squeich and
lockout. Priority. And much, much more.
After all, Bearcat invented Scanning. And we'll 220 SCM”ER
stop at nothing to bring you all the excitement— =
of land, sea. and air. Follow the leader ta real excitement.

Eb(@ 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 change in
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 a temporary permit to go ahead with the separate r-f modula-
tor concept while the FCC’s bureaucratic wheels turn ever so slowly to reply to the
company'’s initial request for changing the rules. (Note: the FCC has 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) it indeed 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 consunier’'s viewpoint, using a separate modulator to connect a
computer to one's own TV receiver would likely appear to be an ideal opportunity
to save substantial monies. Given the fact that computers are great noise genera-
tors, however, it is possible that interference within the household and on nearby
neighbors’ receivers would be objectionable. Furthermore, using a home TV re-
ceiver as information display equipment results in lowered video quality under the
best of circumstances when compared to video monitors.

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

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

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

POPULAR ELECTRONICS

www.americanradiohistorv.com

IPR2017-01058
Garmin EX1021 Page 6


www.americanradiohistory.com

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

“QOver 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 |l and com-
panion C1P deserve your serious consideration.”

Creative Computing January, 1979

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

Interface Age April, 1979

“The graphics available permit some really dramatic effects and are relatively simple to
program ... The fact that the system can be easily expanded to include a floppy means
that while you are starting out with a low-cost minimal system, you don’t have to throw it
away when you are ready to go on to more complex computer functions. Everything is
there that you need; you simply build on to what you already have. You don’t have to
worry about trading off existing equipment to get the system that will really do what you
want it to do. At $279, Superboard Il 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
¢ SUPERBOARD I
PP Q‘S‘Lﬁ% b $279.00
) AN a The world'’s first

%“‘.“w.‘ ‘n“‘ complete computer

4 board
o TLL) uis 1A SYSteirr?c(I)Sdain; full BLLEMGER 1p ¢ ¢ ¢ ..
i“"‘qﬁ“s““‘ el kegboard,wdeo —_— A 'y
) ; isplay, audi o
“‘ : L cassette ;ife?fyacat:, 8|}2 A l’.‘{' e

~dJ bl y c!o':j'/.i ﬁ
B R

C1P $349.00

,“l““‘ - . BASIC-in-ROM and
14 4 ‘% 4K RAM. Expandable.

. 'Ry g - Requires +5V at3

" amp power supply.

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

OHIO SCIENTIFIG

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

“A Technological
Masterpiece...”

Uf‘ ’)C"l

Mcintosh C 32

“More Than a Preamplifier”

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

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

Keep up to date.
Send now - - -

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

Name -

Address

City State Zip

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

CIRCLENO. 350N FREE INFORMATION CARD

SOLENOID THAT ISN'T

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

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

MAKING A BETTER WINDOW?

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

1979 “Experimenter's Corner.” Resistors A7,
R2, and R3 form the reference voltage
source with the upper limit defined by VCC(RZ
+ R3)/(R1 + R2 + R3) and the lower limit
defined by VCCRB/(R1 + R2 + R3). For small
windows, R2 determines the window open-
ing. For very small windows, on the order of 0
to 15 mV. R2 can be eliminated and the
opening can be adjusted via R7. Resistors
R4 and R5 protect the inputs from excessive
current during accidental inputs exceeding
Vee or ground. Diode limiting can be added
from the inputs to Ve and ground, using D1
and D2.

System stability is a function of V¢ stabil-
ity and op-amp drifts. For 741s and 747s, Vcc
should be between 8 and 30 volts. FET-input
op-amps lend themselves well to this applica-
tion. Resistors R4, AR5, and RS6 limit LED cur-
rent and should be chosen to allow about 10
mA.—Glenn Fasnacht, Lakewood, OH.

MOPED TURN INDICATORS

Many thanks for “Solid-State Turn Indica-
tors for Mopeds” (May 1979). The article was
clearly written. The project will almost certain-
ly prevent accidents because blinking lights
are easier t0 see and interpret. Also, the pro-
ject is small enough to easily mount on all
mopeds. —Bill Saehler, Minnesota City, MN.

While looking over the moped turn-indica-
tor article, | noticed that D4 and C3 are not
switched out of the power circuit by S7. While
this is not particularly important when the de-

SIA
@ P + 6 Y

b BN

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

Note, too, that by substituting a dpdt (cen-
ter-offy switch for S1 several advantages
arise. Diodes D3 and D4 are eliminated, light
assemblies do not have to be insulated from
the frame, and return wiring from the lamps to
the switch is not required. —Roy F. Gordon,
Hampton, VA.
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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 Q& i ~ dents in Alaska, Hawaii, and

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— L&
high and low
ohms, acanddc
voltage and a
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.

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

measure you won'’t é%" £
find a better value. - ’ ?

Washington, the number is
(206) 774-2481.)
; In Europe, contact: Fluke
(Nederland) B.V,, P.O. Box 5053,
Tilburg, The Netherlands. Tele-
phone (013) 673973. Telex 52237.
Ask about the new 8022A. And
while you're at it, check into the
8020A Analyst, the improved
version of our $169* DMM. It
L boasts Fluke’s exclusive conduct-
E ance capability for high resis-
B tance measurements and
b 0.1% measurement accuracy.
Both instruments are
available at your
distributor from stock.
For immediate
4 esponse, fill out
AN the attached
) coupon.

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

|FI_I_II(E!

CIRCLE NO.21 ONFREE INFORMATION CARD

®

presccces [ L L e L E T L ]

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

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

O Please have a salesman call.

Name

the components devoted to over- _ s ——
load protection. Tite  MailStop

Take the next step. Contact SOmPE] -
the Fluke office, representative Address B
or authorized distributor in your Cits St 7
area. In the U.S., CALL TOLL iy Sae P
FREE (800) 426-0361. (For resi- Telephone () Ext.

PE 8/79
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Stereo indicator

5 kit with arc-shape dis.
play panell! This Mark |1l LED level indicator s a
new design PC board with an arc-shape 4 colors
LED display (change color from red, yellow, green
and the peak output indicated by rose red). The
power range 1s very large, from -30dB to +5dB
The Mark 111 indicator 1s applicable 1o 1 watt —
200 watts amplifier 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

level

60W + 60W
STEREO AMPLIFIER

COMPLETED UNIT-NOT A KIT!
OCL pre amp. & power sterec amp. with

bass, middle, treble 3-way tone control.
Fully ass2mbled and tested, ready to work.
Total harmonic distortion less than 0.5%
at full power. Output maximum is.60 watts
per channel at 8 . Power supply is 24 -
36V AC or DC. Complete unit

Assembled $49.50 ea.

Power transformer $ 8.50 ea.

SW AUDIO AMP KIT

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 powsr output
will satisfy the most picky fans. A perfect combination
with the TA-1020 low T.I.M. stereo pre-amp. Specifica-
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
Powsr transformer
$15.00 each

OW TIM DC STEREO PRE-AMP KIT TA-10-20)\
Incorporates brand-new D.C. design that gives a frequency
response from OHz—100KHz +0.5dB! Added features like
tone defeat and Joudness control let you tailor your own
f Ind d 1LC d power sup-

ications: *THD

plies to power f ion! §
less than .006% *T.I.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/treble
+10dB @ 15Hz *Power
supply: +24 D.C. @ 05A
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 availuble 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

o 8
drivers—a 25-mm (1) tweeter and a 110-
mm (4!',") wooter—and the crossover net-
work as well. The speaker is rated to ac-
cept the output of an amplifier up to 100
watts and has an automatic protection sys-
tem to prevent overdriving. Maximum out-
put level is said to be 98 dB SPL. Sold in
matched pairs with teak or walnut finish
and a brown fabric grille.

CIRCLE NO. 88 ON FREE INFORMATION CARD

prints upper- and lower-case, double-size,
and double-spaced characters to ailow
special effects such as titing pages and
printing  headings. Automatic  “wrap-
around” prevents data loss due to overflow
when text exceeds maximum line length.
Printer software is selectable for 16 or 32
characters/line and produces 120 lines/
minute (64 characters/second). The
96-character, 5 x 7 dot-matrix characters
are a modified ASCI| subset. 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 9'4"W x 63%"D x
3516 "H. $219.00.

CIRCLENO.89ON FREE INFORMATIONCARD

WE SELL ALL KINDS OF
ELECTRONIC PARTS & KITS

PLEASE SEND $2.00
FORDETAIL CATALOGUE

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

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

N 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 ATTenua-
tor swilch; 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)

8
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It’s a digital signal injector.
And it thinks for itself.

itmay ook like a logic orabe . ...
but oL~ DP-1 Digital PLiser is alot more
uniqu2. Tris 1andheld, circuit-powered
instrument is actuzlly a miniature
puise genzrator built to soeed digital
troubl=shooting.

Touchittoa circu t,and DP-1
automatizally senses thelcgic state.
So when youpushthe outten, out
comes-one perfect pulse —preset to
the logic famuly you're working with—
of the praper polarity to force the state
the otaerway Hold the button down for
a secend and it starts injecting a
100pps gulse train. Wizh li the 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.)

IZs sma-t to save iime with a DP-1.
At $74.95* if's a smart buy, tco.

Smarter tools for testing
and design.

CONTINENTAL SPECIALTEES CORPORABON

70 Fulton Tarrace, New Haven, CT 06519 (2)3) 624-3103, TWX 710-465-1227
ITHER OFICES Sam Francisox (415] 421-8872, TWX 910-372-7992
Zurope: CSC UX LTD. >hone Szfiron-Waider 0799-21682, TLX 817477
Canada: _en F n<ler &d., Ontario

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

*Suggested US resae. Available at selected local distributors.
Prices, specifications subject to chenge without notice.

© 1979 Zortinenta Sgecialties Coroorafior
CIRCLE®O. 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.

Ry -

O €
w & - =

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 |
tion {’ST"), to second | .

time zone ('12"), to AN
N

Continuous display of
hours, minutes and
seconds for two time
zones. In second time
zone mode, ‘T2 flag
appears.

alarm sefting (“AL")

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

Flag shows cor-
recl 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.

- Rolls off every

» second. Or changes
to the date. Built-in

4-year auto calendar

¢ adjusts to end of month.
‘—-‘rﬁﬂog shows alarm set.
§ This qudible reminder

~ beep-beeps for 4

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

alarm, day of week
and month. Also
silences alarm.

J mooe
AUARM CHRONO

ed

MODE Sfor & * =Starts and stops

stopwatch function con- TALARM CHRONO - » the count. If
tinues uninterrupted. P el = depressed
Events can be timed for b P By m‘::’g\ig Slg'"
up to 42 indicated hours, y~ &7 s l' S ers> 'hY.
Beyond that, hour display : reez ,f
starts over at "4 without 425878 % & ctl:lgw;n

interruption. SPLIT ,.\.: cutomctig
Colon flashes when split Realtme  RESET 3 changeover
time is displayed. Indi- A o total
cates time is still ARy hh Lt LA elcpse_d time
accumulating. display.

Moving flag records 4/10
seconds. Face shown reads:
9 hours, §9 minutes and

36.4 seconds.

esets stopwatch to

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

display anytime during the count.

e

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 ANALARM

ALL FUNCTIONS

IPR2017-0105
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And just as quickly as you recalled the date,
you can set into motion a full-featured stopwatch.
By the way, this stopwatch doesn't just count to 59
minutes like many other chronographs do—but up
to 12 hours or more. It also precisely cleaves every
second into tenths.

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

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

$99 buys an
honest design :

We wish you had a Realtime
alarm chronograph in your hands
right now. You'd see and feel the ditter-
ence a 100% solid stainless steel case makes. (Most
other comparably priced chronographs are chrome
plated and not solid stainless.) Realtime’s back and
bracelet are also solid stainless. And every one of

those bracelet links is double stamped to produce the

exact size and taper required. Each link is then
ground and polished. (We dety anyone to find work-
manship like this, elsewhere at this price.)

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

Water? Don’t you worry.

The Realtime's face crystal isn't plastic like most

chronographs you see. It's tough rock crystal

And not only is it hard enough to resist scratches,
but it is fitted so tightly to the case that the chrono-
graph has passed water immersion tests of up to

100 feet. We know of no other chrono-
graph—at any price—that can offer

P/ you this security.
This chronograph also has no moving

parts to break down, and it is unlikely that
servicing will ever be required even after

years of hard use. It comes with batteries in

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 refund.

ORDER NOW. TOLL-FREE.

Credit card holders may use our toll-free order-
ing number, for quickest delivery. Or send check
tor $99 plus $1.50 delivery. Add $5.94 tax in CA.

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

THE SHARPER IMAGE

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

© 1979 The Sharper Image

ANDNOFAL.
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The Best
Deal In
Car Stereo

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!

¢ lllustrated 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

llustrated Pioneer’s new KE-2002 in-dash
AM/FM stereo/cassetle car stereo
featuring electronic tuning and
high fidelity specifications
TS-168 64" three-way
speakers with expo
nential horns

'\M P\lONEER

FREE Catalog
I by First Class Mail

I Name

Address

I City

State

CRUTCHFIELD

1 Crutchfield Park, P.O. Caller |, Department E
Charlottesville, Virginia 22906

IR I S e S e
12
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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

A

0.7 uV 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

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

emissions;  40-dB transmitter, —45-dB
receiver hum and noise. $319.95.
CIRCLENO.92ONFREEINFORMATION CARD

Compact Electric Drill

Wabhl 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-

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

dates drills and burrs with shank size up to
%", 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. 930N 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
tofind out...

e What a micro-

The editors of onComputing realize
that much of the material written
about computers is not at all suited
to the person who just wants to
use a computer as a tool for busi-

ness, education, home entertain-

computer can dO ment, laboratory work, or other
applications. onComputing is dedi-

e How to get started caicdtonhelpingthe computeruser

understand the capabilities of a
microcomputer—in non-technical
language.

e What’s new in
personal

OOmputers pnComppting is entgrtaunng g.nd
informative. It contains practical

articles on how to get started, in-

b Where tO buy cluding what you'll need for your
your computer application and what it will cost.

It features book reviews, product
reviews, information on what's

e How to use your

readers.

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

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 neverappeared
in any other publication. They are
all fresh, informative, and valuable
reading for anyone interested in
using acomputer— for fun or profit!

onComputing-

GUIDE TO PERSONAL COMPUTING

Start your subscriptioh today.
computer Y v
5 7
onComputing Subscription Department, P.0. Box 307. Martinsville, NJ 08836
EVERY THREEMONTHS | » serip P II
onComputing wilbring |  REGULAR subscription rate. | '
the latest develop- | US. 1yr. (4issues)« $8.50  Canada & Mexico 1 yr. (4 issues) « $10.00 |
ments in the field of | FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) |
personal computing: | Europe (and allothercountries, exceptabove) 1yr.« $12.00 ~surfacedelivery |
use,applications,books, | | Bill VISA Bill Master Charge Bill me (North America only) |
selection—all in an | |
easy-to-read style. | Card Number Expiration |
| l
| Signature Name (Please print) |
« onComputing, inc. 1979 | Street/Apartment Number l
I I
| City State/Province/Country Postal Code |
sl
CIRCLE NO. 11 ONFREE INFORMATION CARD
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Grandfather's 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 NC ORPORATET D
Postoffice Box 367
GOODLAND, INDIANA 47948

Phone 219-297-3320
14

NEW PRODUCTS (Continued)

screws into its place. Aii of the popuiar 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
CIRCLENO. 95 ONFREE INFORMATION CARD

| Sansui Integrated

Programmable
Clock Radio

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

can wake up at different times to different
stations without resetting, or the two sys-
tems can be used for weekday/weekend
wake-up times. Further, one can fall
asleep listening to one station and wake up
to a completely different station. Memory
capability to store six radio stations. in-
stantly recailable by touching a button. is
built in. Also all timekeeping and memory
information is protected by battery back-up
during power outages. $116.95.

CIHCLE NO 96 ONFREE INFORMATION CARD

Automotive Speaker
Adapter

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

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

I

f._

Amplifier l

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-
phifier. which is equipped with protective
circuitry designed to limit dc at speaker ter-
minals to a safe value. is rated to deliver at |
least 100 watts per channel to an 8-ohm i
load. 5 Hz to 20 kHz. with no more than
0.008% THD The phono equalization am-
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- '
noise ratio of 90 dB. Rated accuracy of EQ

1S - 0.2dB, 20 Hz 1o 20 kHz. $800

CIRCLENO 97 ONFREE 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

—
means of compressed arr. the tool creates
suction in its tip, with the high-pressure air
flow causing a continuous self-cleaning ac-
tion as well. Air can be supplied either from
a pressurized line or by an ordinary foot
pump. The tool has a tip 2.4 mm in diame-
ter witha 1 2-mm vent. $39.95
CIRCLE NO 98 ON FREE INFORMATION CARD

Debounce Switch

Cincinnati Electrosystems' new Debounce
Switch provides a convenient method for
clocking logic circuits without contact
bounce. A pushbutton switch. when oper-
ated, generates a choice of positive or
negative 10-us pulse or a level change
This latest addition to the company's Black
Box series of laboratory instruments meas-
ures 4" x 274" « 1946" (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
45140

|
|
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New Literature

HEATH INSTRUMENT CATALOG

Described In a 35-page catalog is the com-
plete Heath-Schlumberger line of instru-
ments. Included are: computer systems. dis-
tortion analyzers, frequency counters. gener-
ators, individual learning programs, testers,
oscilloscopes. power supplies. recorders. TV
service. and accessories. Products are illus-
trated and ful! specifications are given. Ad-
dress: Heath/Schlumberger
Benton Harbor, M1 49022.

Instruments.

NEWSLETTER FOR ELECTRONIC
GUITARISTS/MUSICIANS

Device, the Newsletter for the Electronic Gui-
tarist/Musician, 1s a monthly publication for
musicians involved in today's technoiogy.
Co-edited by Craig Anderton and Roger Clay.
subjects regularly covered include reviews of
musical equipment, construction articles. in-
terviews. features on circuit design and read-
er opinion polls. Rates are $15/year (USA),
$16 (Canada/Mexico) and $18 (Internation-
al) A free sample issue is available from De-
vice, P.O. Box C, Carmichael. CA 95608

GOULD OSCILLOSCOPE BULLETIN

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

RADIO SHACK MICROCOMPUTER CATALOG
The TRS-80 Microcomputer  Catalog
#RSC-2 is offered by Radio Shack. The 20-
page catalog includes current information on
the TRS-80 microcomputer, its peripherals
and accessories with descriptions, applica-
tion ideas and specifications. A general sec-
tion explains what a computer i1s, what it can

AKAI STEREQO 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. Akai America. Ltd.. P.O. Box 6010.
Compton. CA 90224

ANTENNA INCORPORATED CATALOG
An expanded Land Mobile Antenna catalog

for commercial two-way communications

systems is offered by Antenna Incorporated
The catalog includes several new antenna
models and provides reference matenal in
chart format. enabling the reader to match
antenna frequency range and model number
with the desired tyoe 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;
I ;-wavelength models: heavy-duty mobile
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

do. “Who can use the TRS-80." and "Why
the TRS-80?" The catalog then describes the
TRS-80 System. Level-1 and Level-1l 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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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.

AU

Magnetic Tape Division

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

New York, New York 10001

WE DARE
YOU

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

Even with today’s tape technology,
there’s nosuch thing as an ideal tape for )
every machine. Only what'’s best for
you. Which depends only on the
sound you like and the response of

CIRCLE NO.24 ONFREE INFORMATION CARD
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Now NRI makes it
TV/Audio home

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
CASH PRICE $1,375 $1539 $2280
(terms available)
TV SET NRI designed-for-learning Heathkit GR-2001 25" Zenith model G4020W 19”
kit. 257 (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 5 Heathkit 10-4541 5"
kit. 5" (8 x 10 cm) (8 x 10 cm) triggered (8x 10 cm) triggered sweep
triggered sweep sweep (not given until
after graduation)
COLOR BAR NRI designed-for-learning Elenco SG-200 (kit) Elenco $G-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 label multimeter
kit. Transistorized AC/DC DC only; IK Ohmy 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 ah 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,

www.americanradiohistoryv.com

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

a

Leamn as you build with “hands-on" training.

POPULAR ELECTRONICS
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easy o compare

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 TVs,
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 you 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 ready to help with a
question, a problem...give good advice
10 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 owr

time, without pressure, let the facts speak 3

for themselves. We pass these savings on

to you in the form of lower tuitions, more §

equipment, carefully designed courses
and effective lessons.

AUGUST 1979

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
training. .. 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 Communications/
(B 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
technology 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.americanradiohistoryv.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
.‘ " JB \ieGraw-Hill Contiruing

Education Center
e..ﬂ 3939 Wiscansin Avenue
» . 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 engdineer could recall
the exact number) and they were strewn
around the orchestra like raisinsin 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 would be the audience seating
area—a 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.

| 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 adainst
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-danclng competition, a
game of dice, or a fly buzzing around.
What matters is that the event as record-
ed sounds natural; 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 recording is played back.

www_americanradiohistorv.com

Of course, this is not the sort of re-
cording technique you use it 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 techhique 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 can 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 exarple, 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 situationis 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, cortinuously 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 position on the stage floor

POPULAR ELECTRONICS
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With GUL's Micro Scan, you
can own a high-technology
radar detector for only 539.

Your radar detector should do
two things well: give you as much
advance warning of police radar as
possible, and screen out falsa
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 talse 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. Signals of
less than .01 millionths of a volt
(ranging from 9.445-24.445 GHz)
are sufficient to trigger the alert
signal and provide valuable warn-
ings when approaching hills and
curves. An adjustable gain control

AUGUST 1979

OLIGE RADAR MEETS

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 “"Wolt.”
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

as few as 20 transistors and they just |

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

www.americanradiohistoryv.com
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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
systemn. 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"x4"2 ", 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. [t 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 tit 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.

w TQL!:-FREE

Call the toll-free ordering number
elow and charge it to your credit
card,or send check for $79 plus
$2.50 delivery (add $4 74 tax in CA).

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

THE SHARPER IMAGE

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

i 1974 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.
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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
1230 SOUTH PRIEST DRIVE - TEMPE, AZ. 85281
4 B1ISS & LAUGHLIN ndustry @

CIRCLE NO.33ON 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 fair-
ly closely, you may 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.

I 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, it is 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

www.americanradiohistoryv.com

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 intimidating 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 could
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 saies 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

Zse The Model ST460
e from  Fisher is
= a floor-standing
% three-way speak-
e er 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
184" 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 a range 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 leve! 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 itis 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 =5dB
20-19,000 Hz ~10dB

Efficiency (avg SPL at 92dB 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
Weight

www.americanradiohistoryv.com

2914" x 1814" x 149/16" Confirmed
53 pounds

Confirmed
23
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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

RESPONBE (e8]

FREQUENCY (Hz)

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 sy$-
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
quite an economical speaker.

Shure M95HE

Stereo Phono Cartridge

** The Model M95-
‘_.'. ED stereo car-
" tridge has occu-
. | pied the position

just below the
V-15 Type Ill in Shure’s product line,

24

filing 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.americanradiohistorv.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 intermodulation distortion com-
pared to the elliptical stylus used in
the MYSED. Since the M95 cartridge
is electromagnetically similar to the

POPULAR ELECTRONICS
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V-15 series, it wquld appear that add-
ing the N95HE stylus to the M35 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 MI5HE at any time by merely
plugging in a hew N95HE stylus as-
sembly. The MI5SHE costs $89.50, the
NYSHE stylus $34.00.

Laboratory Measurements. We
tested the M95HE in the tonearm of a
Thorens Model TD-115C record play-
er at the miaximum 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 overall response.

The cartridge’s output was 4.75
mV/channel at a 8.54-c/s velocity.
Channel levels balanced within 0.9
dB. The vertical stylus angle, mea-
sured with a CBS STR160 record,
was 26°. Frequency response and
channel separation were measured
with CBS STR100, JVC TRS-1007,
and B&K QR-2009 test records. In ad-
dition, we measured the separation at
a nurnber 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 revealed less separation
than the JVC ahd Audio-Technica rec-
ords, which were fairly similar. The 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

20 100

FREQUENCY (Hz)

Frequency response and crosstalk for M95HE 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 IM 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 MI5SHE
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 MI5HE 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 M9SHE car-
tridges. Their measured performance
was similar, too, althotigh most of the
differences did favor the M95HE. Of
course, we could not measure record
wear, which should be appreciably
lower with the greater contact area of
the hyperelliptical stylus.

The MI5HE supplements, but does
not supplant, the M95ED in the Shure
line. Anyone about to replace a worn
stylus on the MOSED would do well to
choose an N95HE, but it would be
harder to justify replacing a good
NOSED 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 MO5SHE.

CIRCLE NO 1020N FREE INFORMATIONCARD

Lectrotech Model PP1-400

Dua|-channe|
Peak Power Indicator
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¢ THE Lectrotech
Model PPI-400
dual-channel,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 watts 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 8D x 334"H (35.6
% 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 Model 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 Mode! 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 glow
well below the level that produced full
brightness, which resuited 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

www.americanradiohistoryv.com

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 metet), 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 Model PPi-400.

A power-on indicator in the Model
PPI-400 would have been a welcome
addition. Its 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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FREQUENCY COUN

MANUFACTURER
=t Ba SN §
DSI INSTRUMENTS
DSI INSTRUMENTS
csct

OPTOELECTRONICS

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.

51499

MODEL 500 HH MODEL 100 HH

50 Hz — 500 MHz =
Without Battery Capability 50 Hz — 100 MHz

SAVE s50  '99%

With Battery Capability

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

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)

TER CONSUMER DATA COMPARISON CHART

SUG'STD.] | accumacy over SENSITIVITY DIGITS  |PRE-SCALE INPUT|
usT TEMPERATURE - RESOLUTION
PRICE 17°-40°C [0° - 40°C| pe s o A s | 1sec T 1sec
$ 5;9'5 ] 1 PPM 2PPM | 25 MV NA NA 8 4 100Hz | 10 Hz
1 s1409s | T 1eem 2pPM | 25MV | 20Mv | somv | 8 4 | 100mz [ 10H2
B }ESS Non-Compensated |3 PPM @ 25°C| 8 PPM 50?&7}50 MV | 250 MV 6 A NA 1 kHz
" $139.95 | R 18PPM | 32PPM| Ns NS NS | 7 a 1kHz | 100 Hz

“1KHz-50MHz $ Continental Speciaities Corp.

The specifications and prices Included In the above chart are as published in manufacturer’s literature and advertisements appesring in early 1979. DSI INSTRUMENTS only assumes responsibility for their own specifications.

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
install=d rechargeable NiCad
battery packs

| »
@ @‘ — T-500 Ant. ................... $ 7.95
— AC-9 Battery Eliminator. . . . . .. $ 7.95

DS/ INSTRUMENTS, INC. TERMS: MC - VISA - AE - Check - M.O. - COD in U.S. Funds

7924 Ronson Road, Dept. G Piease add 10% to a maximum of $10.00 for shipping. handling

. . : and Insurance. Orders outside of USA & Canada, please add

San D'ego' California 92111 $20.00 addition to cover air shipment. Cahtornia residents add
CIRCLENO. 15 ONFREE INFORMATION CARD 6% Sales Tax
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FOUR LOW-COST

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-unreliable (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 atarm 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 2 74 . /
,%67//@%4 6%2///—/////’&?//(1//// Y4 droste s andd sennds altert
. 7 . . i %
/ warler tere! conlinies lo 113€ 01 pr0000000 1300 L ////r/'/'///;/
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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,
R5 and finally into the base of Q3. This
transistor then turns on and provides
base current for 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 S07 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 PuMP
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 motor.

If the pump motor fails or cannot cope

al

st 2N2222

ALARM TEST
o

”—e

A
b
N

COMMON
PROBE

ALARM
TRIGGER
PROBE

Al—Dc-energized buzzer. bell. Sonalert™
similar audible alarm*

C1—0.1-pF. 1000-voit disc ceramic

DI.D2-— IN4001 rectifier

F1—Fast-blow fuse *

KI-—Dc-energized relay*

K2 I17-voltrelay*

Q1 through Q4--2N2222 or
switching transistor*
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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 A1, 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

NC
with the amount of water entering the
sump, the water level will rise above the NE
+Vee lpF
Q3 F'UMP TEST
2N2222
UMD MOTOR
"nr
>R5 %RT ,7;7 VAC
ZIK IK

KEEP—
ALIVE
PROBE

TRIGGER
PROBE

PARTS LIST

The following are Ya-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-—Spsttoggle switch*

www.americanradiohistorv.com

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

SO1-—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 8-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
swilch 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 situation. 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

SENDER.-<—v—j—

AAA

A

FUEL TANK

Fig. 1. Typical fuel-gauge cireuit.

voltage transients generated by the
switching voltage regulator as used in
some vehicles.

The C4 voltage is applied to the non-
inverting (+) input of comparator IC1,
and rises with decreasing fuel in the
tank. When this voltage exceeds the R4

Sk 74'/*//.4 VN /z/'////'///'////)//‘// tore!

preset voltage on the inverting (-) input,
the output of IC1 (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.
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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-pF. 25-V disc or My lar

C4—300-pF, 15-V tantalum clectrolylic

D1.D7.D8—IN9i4

D2 - IN5742. 18-V. 400-mW zener

D3.D4.D9-— INTSIA. 5.1-V. 400-mW zener

D5 1N4001

D6 1N5732. 6.8-V, 400-mW zener

1C1—3140E op amp

[LLED!—red LED

LED2Litronix FRL-4403 flashing LED (Ra-
dio Shuck 276-036)

Q1-—-2N3053 or simular

Q2 2N3904 or similar

The following are Ya-wutt. 10% tol resistors.

RI1.RI1 100 ohms

R2-—33 ohmy

R3.R5.R12—470 ohms

R6— 10 megohms

R7—3170,000 ohms

R8-—33.000 ohms

R9--330 ohms

R10-—10.000 ohms

R13-—820 ohms

R14—200 ohms

R4-—25.000 ohm potentiometer

SCR1—2N5062

S1-—normally open pushbution switch

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

Note: The pe board (LF-2) is availuble for
$4.50 pius St 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 alarma nd CANCEL switch on top.
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+12V

Q2
2N3904

FROM
FUEL-LEV E L O AN

AAAAAAA

SENSOR
+
c4
3004F |J

PWQ.Q.vanparanw'ICIrurnsoanhrnfﬁgldropsfmlow
some predetermined level, and sounds the alarm. The SCR
circuit energizes a lashing LED during the Cancel mode.
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specialists.

vou’re serious about electronics, come to
CIE -The Eleetronics Specialists.

Special Projeets Director
Cleveland Institute of Electronics
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My 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 onc baskct:
electronics. If we hadn’t done a good
job, we’d have closed our doors
long ago.

Specialists aren’t for
everyone.

I'll 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 primc 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-
causc 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.

AUGUST 1979

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 specialists. 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 a fine
record of preparing people to take . ..
and pass. . . the government-
administered FCC Liccnse exams.
In fact, in continuing surveys nearly
4 out of 3 of our graduates who take

the exams get their Licenses. Yon
may already know that an FCC
License is nceded for some carcers
in electronics —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 answer any questions
you may have.

Remember, if you arc scrions
about learning clectronics. . . or
building upon your present skiils,
your best bet is to go with the clec-
tronics specialists — CIE. Mail the
card or coupon 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 arc simulated.

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

Cleveland Institute of Electronics, Inc.

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

I Accredited Member National Home Study Council
l ] YES... John, I want tolcarn from the spccialists in clectronics — CIE.
Send me my FREE CIE school catalog —including details about troubleshooting
I courses — plus my FREE package of home study information. PE .95
Print Name —
l Address S — Apt.
l('it_\',, S — I I ———_-
l State . _— _Zip - o
l Age Phone (arca code) _— .
Check box for G. L Bill information: - Veteran Active Duty
B Mail today?
39
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shown in Fig. 3 along with the compo-
nent installation.

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
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. It is 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

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.

1'
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.

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

Calibration. There are two ways to
calibrate the system. The first is to wait
until the fuel level 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. &
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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-
tive 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.)

Functionai Features TG 1001 and TG 1002

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. Regulator IC1 reduces the
available 9-volt level to the 5 volts re-
quired by the circuit. Optional LED1 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 pointer swings up-scale, by an
amount proportional to the change inre-
sistance nf GS1

Construction. With the exception of
S1. J1, M1, B1. R8, St1, and S2, 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
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Our prices are LOWEST because we specialize in time systems. All merchandise 100% guaranteed.

INEW Digitai Electronic Alarm Clock Systems and Clock/radio Modules In RED., G
Now you can make a digital clock anywhere and In any color you want. Step by step Instructions p

REEN, or ©LUE

24

Only
Digitai Electronic Atarm Clock System

ring iron and sokder needed for easy assembly.
Clock {radio) Module only

=
R ey
A

-
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TG 1002 R12-s  Complete kit except case

76 1003 B-S 12/24

3
TG 1002 R12/24

TG 1001 G12/24

TG 1001 R12/24

TG 1004 12/2¢
Dealer inquiries solicited - Ask for confidential price list on your letterhead.
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o Available 1 two display sizes: TG 1001, 6° [15mm] and TG i002. 9" [23mm)
* High efficiency “RED", "GREEN" and “YELLOW" LED display

® User programmabie 12/24 hr.*, 50/60 Hz. fixed or flashing colon indicator
® On board atarm Osciltator

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

« Multiple 9-minute snooze counter

© Drcect diwve LED display - no RFI

© 24 hr alarm with ON-OFF conuo!

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

« insensitive to temporary loss of power (2 sec |

» Easy to use slow. fast and seconds time set controfs

® One finger 59-minute sieep counter settmg oaute:
« Four disciay modes (TIME. SECONDS. ALARM and SLEEP]
@ Leading 2efo blanking nc!
o External Dightness £ONtrol Capability i

L

. clock .
uaest (AC une ‘°':., .
el M,‘w\"¢

« On board radko switch Tor clock rado appiicavons | T4 s, SPEX e : ) "
® Puisating 2 kHz atarm tone output S""“::nned"‘q T 1001 V245 LED Vellow 24 b
* Operates from single winding transformer and

Functional Features TG 1003
® User programmabie 12 or 24 e, and fixed or flashing colon indicators.
® Dgit sze 3° (75 mmj, 4 digit fluorescent indicator panel
® Hours, MINUteS. secoNds set CoMtroks.
o Hours, minutes, seconds reset control with on the hour signal output 11024 Hz. | sec)
Speaker ncluded
« Operates from 12 VDC supply.
« Lockout of time setting when display is “off” with display mode select
* Automouve display baghtness control Iogic
» Crystai controtied oscHiator (4,194304 MHz).
© Bright 03" vacuum fuorescent desplay fiiterable to Blue. Green and Yellow.
* Protected agamst automotive voltage Uansients and battery reversal.
» Convenient no roll over tme setting controis at | Hz rate.
® Leading Zero DIanking.
004
o (CD 4" {10mm) 4 digiT display.
o AM, PM 1ndicator [for 12 hr only). WK [wake tme] and TM {sleep tme] indicators.

(Complete kit except case}

TY_| (TEM NUMBER

OESCRIPTION " PRICE

ellow 12 ht 1

{6 115mmi system | 2250 950

£ 115mm; system | 1400
TG OB 65 2 o1
J I‘mu
Case

switches & speaker !

TG 1004 125 [LCD T2 he & 2
{1imm system 7%
inctages swiches & k]
speaxes 1995 780
TG0 45 (LD A d Vi
{10mm) system 9.

includes swilches &
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15mm) moduie

10.25

“€or 16 1001 and TG 1002 modules and systms, oniy
the 24 hr moduies have oplionat 12/24 br cadability.
*“afler a ¢ monih introductory perod. prices wall increase

31arting Jec 1, 1979, tor systems with 82 00 asd for

12 80

=

00

Todules with §1.50 per ltem. Accessories prices will
‘emain the same

Accessories

S e
12 0r 26 1 available 1Y 1IVEM NUMBER LA Shipping and Handling Cha
ast and sTow sel, rges
o User programmabie fixed or flashing coion secands and alarm For ¢lock systems add $2.50 per system.
* On boand alarm osoliator. on-off swilch $100! For modules and accessonies {except transfarmers)
o Multiple 7 mwnute snooze Counter. 1610y N0OZE 2nd alarm add $1 00 per order,
* 24 I alarm with on-off control sei switch W For add $100 per
@ 59 minute sieep counter setung Transformer 1207 T]  =or orders over $10000 - no charge.
@ Convenvent no /oll over ume setting Controls at | HI' rate on hours and minutes ’.%- :r:c::‘:u :_;r(l:t:d:"-a l\?udvmn:' “%v“ocl:m arders.
@ Hours. minutes reset Control WIth on the hour ignat LUtpUL TN T
o Crystal controlied osollator of 32.768 kHz. I _“* To orger, call ot send check/money arder with order
torm 10" Microgram. Inc. 14320 Saratoga-Sunnyvale Road

® Leading zero bianking (Europe) 200 Saraloga, CA 95070 US.A,
TG 1005 — A 1201 28 h clock module featuring digit, 6 (15mm}, vacuum fuorescent . Buiazwxz) | 5% el per 63
display filterabie to Blue, Green or Yeilow. Other features simitar to TG 1008, - TWX/TELEX: 910-590-9000 Micropiom

Total price of Items checked abave
Name. Phone

Callf. residents add 6% sales tax
Addres: Cuy. State 2

Shipping & handling charges
Charge carg number VISA/MC Exp. Date

Total check or money order
For MC include 4 digit Interbank number Signature.

OEM customars: Large discounts avallable,
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Mount the meter movement on one
side of the enclosure’s front panel, the
remaining off-board components (ex-
cept BT and J1) 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-

PARTS LIST

B1—Six D cells in series

D1.D2—Germanium diode (IN34A or
lar)

GS1T—Maodel 812 gas sensor

ICIS-volt regulator  (Radio
276- 1770 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. 22-051.
No substitute)

R1 - 1000-ohm, V2-W . 10% resistor

R2- 22 000-0hm. V2-W, 10% resistor

R3.R7- 4700-0ohm. V2-W. 10% resistor

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

RS- 2700-0hm, V2-W. 10% resistor

R6-2200-ohm. V2- W, 10% resistor

R8 - 10.000-0hm linear potentiometer

ST —Spstswitch

S2 Dpdiswitch

Misc
holder; enclosure: Y-volt de calealator-type

simi-

Shack  No.

7-pt miniature tube socket: battery

ac adapter (optional): machine hardware;
hookup wire: solder:; ete
*Available for $7.50 postpaid from Southw est
Technical Products Pept.. PE-2. 219 W
Rhapsody. San Antonio, TX 74216,
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 assembled. install
a fresh set of D cells in the battery hold-

er, set S71 to ON and S2 to 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.

%///—(Wf/ %g/kczfj conliiwed, ..

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-

Ji
- oo i P
Si
1 3

[:])
v

} LEDI \\\‘

R2
22K g

4.7K

GSI
BOTTOM 5
VIEW

4

o
o

R7 %
4.7k 3
RS e
2.7 )
MI
50uA R6
2.2K
23R8
210K
ZNULL
DI D2 1
[ S W
[
o
oj2
o
3

Fig. 1. The gus sensor forms one arm of a« Wheatstone bridge.
Pins 1, 2and 3 can be interchanged with pins 4,5 and 6.
Once bridge is balunced by R8, a change in resistance

of GS1 will cause meter pointer to swing upscale.

Operation. Set S7 to oN and allow the
sensor to heat up for about two minutes.
Set S2to 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

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 iocation. O

Electronic pedometer
o forjoggers

7 7 7 .
Sser 0 Crptre st it rradesedordog 0/ ///'///f////f//’/' Vg

By Andrew A. Modla

srcrsd il s e coereseed //f////// //f///;/;)/y ﬂ/?/'ﬂ///(f////}// 78

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

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

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

Calculator Conversion. The first
thing you must do is determine whether
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or not your calculator has a built-in con-
stant function. To do this, press CLEAR,
L A, 31 . 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 length 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
key in 1, +. 1. Touch together 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 reassemble it, routing the wires
out through the side of the case. If nec-
essary, use a sharp knife to cut a siot to
allow the wires to exit the case. No other

[ modification is necessary .

Footswitch Fabrication. As shown
in the drawing, the footswitch is fabricat-
ed from a commercially available “air-
pillow” foam insole. Begin by cutting 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 material
over the cutout on both sides of the in-
sole, conductive surfaces 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

s

T0
CALCULATOR

INSOLE
= KEY J

— —

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

key in 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 you do
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 off
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
nght 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. If
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 level 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

tamilies 4-15 VOC

Range extended to 15-25 VDC

with optional PA-1 adapter
Supply O.V.P. to = 70 VDC
‘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
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
14 TV antenna stacks up against a popular
Make It yourself high-performance discone antenna.
anten na Antenna Theory. The standard whip
. . antenna supplied with scanning moni- I
lmproves receptlon tors is generally adequate for city-wide !
reception of repeaters and base sta-

Of tions. However, when an external anten-
na is connected to the scanner to im-

pu b||C Ser‘vices prove weak-signal reception, all signal ‘

POPULAR ELECTRONICS
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UHF CORNER
REFLECTOR

}

Adding more
elements will
provide better
gain and
directivity.

SUPPORT

ROTATOR

LOG-PERIODIC

RIGID PVC __|

MAIN MAST —~

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 middle of the pubiic
safety bands are another problem.

The problems that plague the public-
safety-band listener are especially se-
vere in metropofitan 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 satis-
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 o 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 longest wavelength
al 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 arange 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
3\/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 directivity 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 direclivity 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° (15.2 m),
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,
wet. and cracked, it causes more prob-
lems than it 1s 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 that
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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Eye-level
Weigh
Waltcher

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 weight where your
eyes are—in boid, 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 mourts with either self-
adhesive clips or screws. The color’s soft
white. The physical size of the scale unit is
10.5”x10.5” x 2.5” and the digital readout unit
i54.75"x 3" x1.25". Try iton a 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. (1. residents add sales
tax.) Complete with four AA batteries.
Watching your weight's never 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)

e 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 Dunhilf

INC..FAFFORDABLE QURLITY

Dept. 53-2378 .
Ten Douglas Dunhiil Drive, Oak Forest, IL 60452
© Douglas Dunbill 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" jong.
Then lift the antenna to locate its new
center of balance. Drill two new 4"
(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 114" (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 coat 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-
| nalsimproved from “barely-discernable”
to “full-quieting.”

Our experience with the modified
beam makes it clear that this antenna is
an excellent 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-

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.

Table 1—Ohm’s Law Table 2—Resonance (Tuned Circuits)

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

15 CLS

20 P.T. (20); “OHM'S LAW FORMULAS"

30 P.“SELECT NUMBER FOR DESIRED FUNCTION"
40 IN. “RESISTANCE =R, CURRENT =C, VOLTAGE =V,

POWER=P"; A P.“RESONANT FREQUENCY (FO) #1"
60 IFA=R, G.70 P.“UNKNOWN INDUCTANCE (L) #2"
62 IFA=C,G.110 P.“UNKNOWN CAPACITOR (C) #3"
65 IFA=V,G.145 P.* Q OF SERIES OR PARALLEL CIRCUIT (Q) #4"
67 IFA=P,G.180 P.“BANDWIDTH (BW) #5"
70 IN. "ENTER VOLTAGE INVOLTS"; E P.“IMPEDANCE, SERIES OR PARALLEL (2) #6"
80 IN. “ENTER CURRENT IN AMPERES"; | IN."UNKNOWN FACTOR IS NUMBER ;U
100 P.“THE RESISTANCE EQUALS™E/I;” OHMS” IFU=1,G.170
105 END IFU=2,G.240
110 IN.“"ENTER VOLTAGE IN VOLTS";E IFU=3,G.280
120 IN.“ENTER RESISTANCE IN OHMS";R IFU=4,G.320
130 P.“THE CURRENT IS EQUAL TO";E/R;" AMPERES" IFU=5,G.360
140 END IF U=6,G.520

145  IN."ENTER CURRENT IN AMPERES"|

150  IN."ENTER RESISTANCE IN OHMS"R

160  P.“THE VOLTAGE IS *;I*R;" VOLTS WITH “;R;” OHMS
AND ;" AMPERES"

170 END

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

190  IFB=R,G.210

195 IFB=1,G.240

200 IFB=E,G.270

210 IN.“ENTER CURRENT ()"l

220  IN.“ENTER VOLTAGE (E)":E

230 P=I'E

235  G.295

240  IN.“ENTER VOLTAGE (E)"E

250  IN.“ENTER RESISTANCE (R)";R

260 P=(E'E)/R

265  G.295

270  IN.“ENTER CURRENT (I)";l

280  IN."ENTER RESISTANCE (R)":R

200  P=(I")*R

295  P.“THE POWERIS “;P;" WATTS" IN.“ENTER UNKNOWN, Q=Q, FO=F, BW=B":X

300 END IF X=Q,G.400

POPULAR ELECTRONICS 47

IN.“ENTER VALUE OF INDUCTOR IN MILLIHENRIES™;L
IN.“ENTER VALUE OF CAPACITOR IN MICROFARADS";C
X =(L/IE3)*(C/1E6)

GOS.30030

P.“THE RESONANT FREQUENCY IS ";.159/Y;" HERTZ"
END

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

L =.0254/(F*F)*(C/1E6)

P_“THE INDUCTOR NEEDED IS *;L*1000;" MILLIHENRIES”
END

IN.“ENTER RESONANT FREQUENCY DESIRED ";F
IN.“ENTER INDUCTOR VALUE IN MILLIHENRIES "L
C=.0254/(F*F)*(L/1E3)

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

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"

END
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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

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.440 270
{F X=B,G.480 280
IN.“ENTER FO IN HERTZ":F i
IN.“ENTER BW (F2-F1) IN HERTZ":B = 290
P.“THE QIS EQUAL TO “;F/B;” UNITS"
END § 300
IN.“"ENTER THE Q OF THE CIRCUIT":Q 310
IN."ENTER THE BW (F2-F1) IN HERTZ":B 315
P.“THE RESONANT FREQUENCY (FO) 300

IS ";Q*B;” HERTZ" W 330
END " 340
IN.“ENTER RESONANT FREQUENCY (FO) INHERTZ":F 350
IN.“ENTER THE Q VALUE":Q 360
P.“THE BANDWIDTH IS “;F/Q;" HERTZ" 370
END 380
IN."ENTER VALUE OF INDUCTOR IN MILLIHENRIES":L & 390
IN."ENTER FREQUENCY IN HERTZ":F & 100
IN.“ENTER RESISTOR VALUE IN OHMS":R 8 405
P.“AT SERIES RESONANCE, XL AND XC CANCEL

THEREFORE Z=":R ® 410
P=(6.28)*(F)*(L/1E3) i 420
Q=P/R 430
P."THE PARALLEL IMPEDANCE IS EQUAL & 440

TO “P*Q;” OHMS" B 450
END & 460
END ]
REM *SQUARE ROOT* INPUT X, OUTPUT Y & 470
REM ALSO USES W & Z INTERNALLY :
IFX=0T.Y=0:RET. W 480
IF X > O T. 30060 = 490
P.“ROOT OF NEGATIVE NUMBER?":STOP % 500
Y=X*5:Z=0 | 510
W=(X/Y-Y).5 B 500
IF(W=0) + (W=2) T. RET. = 530
Y=Y +W: Z=W:G.30070 & c50

540
3—Inductive Formulas
555

CcLS 570
P."AFTER EACH SOLUTION, PRESS R. ENTER 580

TOBEGIN.” 590
P.T.(15)“VARIOUS INDUCTIVE FORMULAS" 600
P.“ENTER THE NUMBER NFXT TO DESIRED 610

FUNCTION" 620
P.“INSTANTANEOUS VOLTAGE #1
P.“INDUCTANCE OF A SINGLE LAYER COIL #2 630
P.“INDUCTIVE/RESISTIVE TIME CONSTANT #3" i@ 640
P.“SERIES AND PARALLEL INDUCTORS #4'
P.“QOF ACOIL #5" @2 650
P.“INDUCTIVE REACTANCE (XL) #6" 8 660
P.“IMPEDANCE OF INDUCTIVE/RESISTIVE CIRCUIT 47 & 670
IN.“FORMULA DESIRED":F 680
IFF=1G.160 | 690
IFF=2G.220
IF F=3G.280 ' 700
IFF=4G.320
IFF=5G.570 710
IF F=6G.640 . 720
IF F=7 G.690 730
IN."ENTER VALUE OF INDUCTANCE !N HENRIES":L 740
IN.“"ENTER CHANGE IN CURRENT (12-11) IN AMPS":| 30000
IN."ENTER CHANGE IN TIME (T2-T1) IN SECONDS":T 30010
E=L*(/T) 30020
P.“THE VOLTAGE DEVELOPED IS";E:“VOLTS" 30030
END 30040
IN.“ENTER NUMBER OF TURNS":N &8 30050
IN."ENTER RADIUS OF COIL IN INCHES":R & 30060
IN.“ENTER LENGTH OF COIL IN INCHES":D 30070
L=(N*R)*(N*R)/(9"R)+(10"D) 30080
P.“THE INDUCTANCE IS";L;"MICROHENRIES” # 30090

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

IFB=3G.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 IS",C;"HENRIES”

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

P.“THE TOTAL PARALLEL INDUCTANCE
I1IS";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 IN HENRIES”;L

IN.“ENTER THE FREQUENCY IN HERTZ":H

IN.“ENTER RESISTOR VALUE IN OHMS":R

X=6.28*H"L

Q=X/R

P.“THE REACTANCE OF THE CIRCUIT
I1S";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=OT.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=2Z)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 humber 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-

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

est highs and the lowest lows. way—and there is.
AUGUST 1979 49
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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. It is 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 midtreble 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 !4-octave
equalization. The Ys-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
flat 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 tool 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,
SO 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
switch, 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

IPR2017-01058
Garmin EX1021 Page 46


www.americanradiohistory.com

5 IS

—t

+i0

| -

B e
M SR

)
'
'
'
- —
§
"
-
A
i
Y
———y——

RESPONI SE (dB)
=)

o (SRS ERENRET
i

200

FREQUENCY (Hz)

2K 20K

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 most im-
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

+53

extends is determined by the setting of
the bandwidth control. When set to NAR-
Row, it allows only a small 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

1
o

Fig. 3. Response curves
show changes for
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s
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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
selting 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 difficult to recreate seltings 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

o
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bass shelf euts at four
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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 a
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 iot 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 lost in 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 instry-
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 it's 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 differentand ev-
ery recordist has his own sonic goals.

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

PRI TR ONF SN E AT IO ST AR

’ ' [

SPECIFIC INSTRUMENTS
AND
THEIR CHARACTERISTIC

FREQUENCIES

memory is shorter than you think; return to
a flat 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-

NP LTI DR DA T -l =0

Instrument
Human Voice

Piano

Electric guitar

Acoustic guitar

Electric bass

String bass

Snare drum

Kick drum

Tomtoms

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.
Fuli at 125 Hz.

Growl at 620 Hz.
Bottom below 80 Hz.
Siap 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.

o

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

(4) Take a break once in a while. Crtical
listening tends to numb one's senses after
awhile, especially if you like to run meni-
tors at high levels. Sounds may appear
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. Bul
most of all. keep trying.

COMMON FREQUENCIES FOR EQUALIZATION

Additional Comments
Tend towards thin when
blending many voices.

Not too 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.
Place 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

AUGUST 1979

optimum point is reached. The same
general plan can work for boosting, al-
though then you'd be looking for fre-
quencies 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 loudspeak-
ers, which could damage them. Similar-

www_americanradiohistorv.com

ly. too much ultrasonic content can dam-
age tweeters and overioad the tape
deck. Even with VU meter indicators in
the black, safety is not guaranteed; limit-
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. (e
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BUILD

Speaker

Protection Circuit

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

54

BY MIKE ROGALSKI

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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Actual-size etching
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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 R71 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 R1 is 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 R2 to obtain

the low level desired. o
PARTS LIST
C1100-pk. 50-volt electrolytic

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

K1 —Spst relay with 100-ohm de-resistance
coil (American Zetler No. A S35-11-2 or
similar) (see text)

R1-—Value depends on power protection lev-
el: 0 ohms for 4 watts: S0 ohms for 8 watts:
10K ohms for 12 watts

R2-50-ohm, Va-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 Rl 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 part two

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-
switch 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 tips,
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
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rearm the alarm,
switch.

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

The sensors in this circuit are LM1830
fluid-detector ICs. When water 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
aclivate 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.

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 voitmeter por-
tion made up of IC1 and IC2 features 20
divisions, each represented by a LED.
The IC3 ft/v converter acceplts 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
connecling 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 R1 to be connected
across LED9 (pin 11 of IC1) to obtain
proper operation. Resistor R2 sets the

56

Fig. 10. A simple type of
bilge-water warning
system is shown here.
Details of float-actuated
switch are at top.,
Cirewit in center simply
actuates LED or alaym,
while that at bottom
turns on bilge pump

at the same time.

REED
SWITCH

MAGNET
(EPOXIED TO FLOAT)

H OR
1 sonatLerT

L__I .
Femed  g2v

I_

bewa

FLOAT
SWITCH

\
MAN. |
+
AUTO

B 1

12-14y

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

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 generaled across it, R3 should be rat-
ed at 1% or belter tolerance. These re-

www.americanradiohistorv.com
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SONALERT

12-14v

WATERPROOF CABLE
FILL WITH )SEALER

4 (SEE TEXT

INSULATED
<~ HOUSING

STAINLESS
TEEL SCREWS

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).
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A Schmitt-trigger device is used for the
input. It 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, A6, 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 R9 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 capuacitor
2 0.002-pF dise capaditor
C3—10-pF. 6-V electrolytic

1C1— .M 1830 (National)
LED! — Bright red LED
Q1. Q2 - 2N2222 ransislor
R1- 2200-0hm. Y2-W resistor
R2—Tosuit LED current
PARTS LIST (Fig. 13)
1. C2-—0.02-pk capacitor
C3 - 1-pF.12-Velectrolyiic
D1 18-V zener (see text)
H2 - INOI4

1C1. 102 1.M3914 Dot/Bar Driver (National)

1C3-——L.M2917N 14-pin F/V Converter (Na-
tional}

1C4—10-V. 0.5-A positive regulator

LEDI through LLED20--Bright red LED

R1.R6 - 20.000-0ohm, Y2-W resistor
R2 - 1100-ohm. 1% . V2-W resistor
R3-2400-0ohm. 1% . V2-W resistor
R4 10-ohm resistor (see text)

RS, R7  10.000-ohm. V2-W resistor
RX  470-0ohm. Y2-W resistor

RY- 100.000-ohm, multi-turn pot
R10-10.000-0hm, multi-turn pot

& i+ 0V
l +
Rl 3 R2
2.5%3 SONALERT( Al
LED!
14 \
13 N
Ci ZN(22|222
OSuFT
10
1c1 iz
 Jumeso 22
I e 2N2222
c2
.ooz»F‘ 7 9
" +
c3
TIOpF
[ )
ProBE - oTHER
TIPS PROBES
@\ =
Fig. 12. Circuit above
is an alarm system for L. @
boat with multiple bilge T
spaces. Visual and
audible signals are ™ @
used to indicate which
bilge has water in it. @
LEDs arve mounted in
diagram as shown at Q
right to show each area.
izgo.‘ “““““““““““““““““““ Leo 20
7 7
Rl
20K
| |s| |7l Isl |5l |41 3 |2I 1 |o‘ 9| || |s| |'r| |s1 15‘ 141 lBl |2| n{ 10| sl
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oAl 153 L | |
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&2 3rR7  ZRB
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L
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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, it is im-
portant that you observe the common
ground point near pin 2 of IC1.

There is a considerable variation in
the range requirements 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 input 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-iF 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.

58

Fig. 14. A
charge-pump

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

diode are contained
i LM2917N IC.

m 6-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 is used to //¥ //

*PLACE IN SERIES
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PARTS LIST (Fig. 16)
C1—100-pF_ 12-V electrolytic

4700

Ri 100-ohm, V2-W resistor
R2-—1000-0hm, ¥2- W resistor
R3 470-ohm. "2-W resistor

ZENER

10 RESISTOR + FROM

EQUIPMENT “— SYSTEM

(SEE TEXT) BATTERY

PROTECTIVE

T DIODE

ZENER . . . . .
Fig. 17. A series diode is 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 pF, 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 a reminder 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. 16is 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-
rpom 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. o
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Introducing. . .

The Solar Alarm

Chronometer

e Light Energized
¢ Electronic Quartz Accuracy
e 24 hour alarm

A personal alarm
and time system
powered by light.

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

Forget about losing time

The time base is a finely 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
cellis.

Who is the Manufacturer

U.1.T. has been the innovator in the digital
watch industry foryears. U.1.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
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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 of 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. If 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. PEQ

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. PE9Q
8700 Waukegan Rd.. Morton Grove, lil. 60053

[ Please send me

Solar-Alarm Watches at $49.95 each plus $2.50 shipping & handling. | understand

that | may return my purchase within 30 days for full refund.

O silver tone [ gold tone
[J Check or MO enclosed. Change to: [J Visa

O Master Charge

Account # Exp Date
Name
Address
City State Zip
Signature 204
9 © Cambndge International, Inc. 1978 J
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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 for or
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 ptaying 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 block 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 Q7, 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 VC71 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-flop. 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. Thating diagrams of
the output waveforms gener-
ated by monostable multi-
vibrator or one-shot (top)
and interval timer (bottom).
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CoNTROL
FLIP-FLOP

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 A1 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 puise 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

....... S —

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-voltage relay coil
through D1. Diode D2 shorts out the powerful inductive kick
produced across the relay coil when current to itis 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 liming interval. Those specified keep the
relay energized for almost exactly 5 seconds (4.98 seconds
for 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
T0 TAPE
o e Sl
w
RI 2 4 M/<7l ’__.—- VALK
io
M 7 R3
Fig. 3. Interval timer employs 75K
one 555 as an astable multivi- ,Rkl
brator to trigger a second IC 55§ 2 555
operating as « monostable. 2 Kl
Relay K1 keys external circuit. . ‘2”,‘;’-‘1:‘;‘%"
+ B
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100p-F 33muF
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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-

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 R7 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 would 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.

erated as an astable oscillator is usually limited to several See the XR-2240 data sheet for design tips. O
+ v
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32-pages of test instruments — from the
fatest 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.
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{ W/ Hicksville, N.Y. 11801 J

Hobby Scene / ,,

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

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
CIRCLENO.27ON FREEINFORMATION CARD

ANTENNA LENGTH CALCULATIONS

Q. I 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

- " -
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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 RF! 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 RF| 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
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Product
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 I, 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

AUGUST 1979

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 1/0 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.americanradiohistorv.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
(AL60Q0).

N95HE
Improvement Stylus

HERFEER

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
67

IPR2017-01058
Garmin EX1021 Page 61


www.americanradiohistory.com

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
tines 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).
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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

$954.00
SYNGH RGSOUND ENTERPRISES, INC.

The Computer People
193-25 Jamalca Avenue, Jamaica, New York 11423
212/468-7087 TWX 710-582-5886
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Anadex
DP-8000

o

- % e

$995.00 |$1599.00 | $699.00

810 Printer
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Texas Instrument Hazeltine
1400

Centronics
Micro-Printer

$495.00

Hours 9-4 Daily
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sections that cover full details for using
the BASIC language (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-
ple, 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. Itis
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

CIRCLENO 104 GNFREE INFORMATIONCARD

The DMM vo

u’ve wanted:

sSabtronics 7}
MOGH 200 1 WA 11

Quality and performance
at a low, low cost

A surprisingly low $69.95. Surprising
because 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 LSI
circuitry. With 31 ranges and 6 functions, you
can measure AC or DC voles from 100 pV
1000V; AC and DC current from 0.1 pA all
the way to 10 A; resistance from 0.1 Q to 20
MQ. Typical DCV and Ohms accuracy is 0.1%
+ 1 digit. Easy-to-read 3% digit LED's with 9mm
numerals and automatic decimal point.
Extra features for greater
convenience and flexibility

e 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 voltage to
trn on a semiconductor junction. You use the
three low-ohm ranges for in-circuit resistance
measurements.

¢ Wide Frequency Response: 40 Hz to 40 kH:
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-
to-reach places withour taking your eyes off
the probe tip.
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¢ And More: automatic 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 onlv $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 full 10 days
to inspect it; if vou're not completely satisied,
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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WARC -79

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 natural 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

By Glenn Hauser

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
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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, Saturdays 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.
(Subject 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™

Starting for just $129.95 you can now build

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 fuitar.
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?

=
1 ) Send GNOME MICRO- SYNTHESIZER Kit

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 Built-in deluxe 2K Monitor/Operating ROM!
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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
1800-2000

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 Vietham

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., lran
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. Vilnius
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, 14990, 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 17890
17845
15255, 11830, not 9780 or
9720
15185, 15120 not 11770,
notto 1930

17860

15310 (varies) Mon & Fri only
15270, not 15105
not 11905

not to 2030
15270, not 15105
delete

9139, not 9022

15325, not 17875 or 11855
15270, not 15105

15185, 15120

17820, 15325 (Mon-Fi), 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

DIIDI<DIDITIDDD

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 11905
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 15185

11940, not 9535

add 11870

add 17710, 15225, not 15220
add 12030, 9600

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, 15225, not 15220
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. <

www_americanradiohistorv.com

Garmin

POPULAR ELECTRONICS

IPR2017-01058
EX1021 Page 66


www.americanradiohistory.com

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 disassembled. The
trace mode executes the user program one
instruction at a time, displays MPU registers,
the instruction and the MOST mnemonics.

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, manua!
$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

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-ll

a
LLEVTION e
YRS

e

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,

$150. Both programs $295. CGRS Mi- size, octal or hex listings, PRINTX for printing 12084.
Advertisement
CALIFORNIA Computer Center Of The Palm Beach C s Unlimited, Inc OHIO

The Microcomputer Specialists

Tomorrow’s Technoloéy Tu'day

Omega Microcomputers

Quality Personal-Business Systems
Apple 11—Alpha Micro

3535 Torrance Boulevard

Suite 10

Torrance, CA 90503

(213) 370-9456

Rainbow Cumpulin%
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 Atfordable Price

1308 North Federal Highway
Pompano Beach. FLA 33062

(305? 689-3233

2827 Exchange Court
West Paim Beach, FLA 33409
(305) 689-3233

Sara Tech Electronics Inc.
Discounts On All Major Brands
400 Base Avenue

Suite 225

PO. 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

Call Toll Free

Laurel Plaza—Ret. 198
Laurel. MD 20810
(800) 638-4486

907 York Road
Towson. MD 21204
(301) 321-1553

MICHIGAN
Computer Center

Business Systems/Personal Systems

28251 Ford Road
Garden City. M1 48135
(313) 422-2570

The Computer Mart

We will Not Be Undersold
560 W. 14 Mile Road
Clawson, MI 48017

(313) 288-0040

NEW JERSEY

Computer Mart of New Jersey
The Microcomputer People (R)
501 Route 27

Iselin, NJ 08830

(201) 283-0600

Band-0rch, inc.

Complete Ohio 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”:Iey Computers

Afiordable 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

Deaters: 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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No kidding. Speakerlab'’s catalog took lenger
to write than some of our competitors have
been in business. In tact, we created an industry
by "building great kits so you can afford great
speakers.” Our catalog is an invaluable
. manual of speaker function

..and design. And, it will

' introduce you to the finest
speaker kits made

anywhere...with the

strongest money-back
guarantee. Find out for
yourself...FREE. FREE,
that is. Mail the coupon now.

Jecakerlab

Dept. 8-p€, 735 N. Northlake Way
Seattle, WA 98103

SEE YOUR DEALER TODAY
DEMAND THE ORIGINAL

Firestik’

THE #1 WIRE-WOUND AND MOST
COPIED ANTENNA IN THE WORLD!
Rugged, Shatterproof Fiberglass

Antennas and accesor es for mar ne. RV
truck auto van and motorcyc es etc

Four Colors Siver-Gray Black Red and Whte
Our 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

' PAY, 2614 £ast Adams Phoenix, Az 85034

Name
Street
Cty

State Zp
Dealer & D str butor Inqu ries Inv ted

5-YEAR REPLACEMENT WARRANTY

CIRC1LENO. 44 ON FREE INFORMATION CARD
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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-
nal. 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
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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.

It 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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[“windows” contingent on the needs of the user.
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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. it 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 $-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 slots. 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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Featuring
1802
COSMAC CPU
Own a powerful home computer system, starting for just $39.95-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 ACA 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 expansion bus lless connectors) to expand ELF Il 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 .. ASCIl KEYBDARD.

LIGHT PEN.. ELF-BUG MONITOR. .COLDR GRAPHICS & MUSIC SYSTEM
TEXT EDITOR .. ASSEMBLER ..DISASSEMBLER.. VIDED DISPLAY BOARD
..and-

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 controller. _home photography. .. security sys
tem  police alert. .motor controller. . . station output monitor on a conveyor
bels 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 ease you once mastered a slide rule or
pocket calculator.

Master This Computer In A Flash!

Regardless 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 itten in non-technical | ge —guides you
through each of the RCA CIJSMAC 1802's capabilities, so vou ‘Il understand
everything ELF Il can do. . .and how to get ELF If 1o do 1! Don't worry if you've
been stumped by computer books before. The Short 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 I, it's loaded with “hands on”
illustrations. When you're finished with the Shorr 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 alse be able to read magazines such as BYTE .. INTERFACE AGE ..PDPU
LAR ELECTRDNICS 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!

1f 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 inctudes 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 night-even if you've
never used a computer before.

ELF Il connects directly to the wideo input of your TV set, without any addi-
tional hardware, Dr, with an $8.95 RF modutator {see coupon below), you can
connect ELF Il to your TV's antenna terminals instead.

ELF 1l has been designed to play all the video games you want, including a
fascinating new target/missile gun game that was developed specifically for ELF
1. But games are only the icing on the cake. The real vaiue of ELF Il 1s that it
gives you a chance to write machine language programs—and machine language
is the fundamental language of all computers. Df course, machine language 15
only a starting point. You can also program ELF Il with assembly language and
tiny BASIC. But ELF If's machine language capability gives you a chance to
develop a working knowledge of computars that you can't get from running only

Netronics R&D Ltd., Dept PE-8

RCA COSMAC ELF 1l
kil at $99 95 plus $3 postage and
handhng (requires 63 to 8 voit AC power

I O Power Supply {required} $4 95 postpasd
0 RCA 1802 User 5 Manual $5 posipaid
0 Tom Pitiman & Short Course On Microprocessor & Computer
Programming feaches you just about everything there 15 1o know
ahoul ELE 11 or any RCA 1802 compuler Woiten in non techmcal  $3.
ALSO AVAILABLE FORELF I

333 Litchfield Road, New Milford, CT 06776
Yes! t want my own computer! Please rush me—
language. it s 3 learming breakthrough for engineers and laymen
alike $5 posipaid

O Deluxe Metal Catinel with plexiglas dust cover for ELF If
$29 95 plus $2 50 p&h

0 ) am also enclosing payment (:ncluding postage & handing) for
The items checked below'

O ) want my ELF ) wired and tested with power supply. RCA
1802 User's Manual and
h

~the

very first mghtp-even if you’ve
never

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 II's low price!

used a computer before!

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
outer fringe of today's small computer technology. It's a perfect computer for
engineering, business, industriel, scientific and personal applications.

Plug in the 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 4k RAM Boards to write longer programs, store more
information and solve more sophisticated problems.

ELF Il add-ons already include the ELF It Light Pan 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 nside 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 weve the first to enjoy!

ELF Il Tiny BASIC

Ultimately, ELF It understands only machine language—the fundamental coding
required by all computers. But, to simplify your rel. -nship with ELF II. we've
introduced an ELF 11 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 Assembier translates assembly language programs into hexidecimal
machine code for ELF Il use. The features
rather than numerics so that the instructions on your programs are easier to
read-this is a hig 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 Display Board lets you generate a sharp, professional
32 or 64 character by 16 Ima upper and lower case display on your TV screen or
video monitor—d your ded $99.95 ELF I1. When you
get into longer programs, the V;du U\Spllv Board is a real blessing!

Ask Not What Your Computer Can Do. .
But WHAT CAN IT DO FOR YOU?

Don't be trapped into buying an expensive dinosaur, simply because you
can afford it. ELF (| is more advanced and more fun to use then big name
computers that cost 2 iot more money. With ELF (I you learn to writs and
ot just @ keypunch opsretor. No matter
he fastest way to get into Computars.

what your intarests ere,
Drmhulbam:u_l::.l___—______
PHONE ORDERS ACCEPTED!] |

Call (203) 354-9375

TotalEnciosed & ____

CHARGE IT'Exp Date _____
Owvisa O Master Chavge

(Bank # _ —)

Short Course—at for just $149.95 plus

Account # _

1 GIANT BOAROT™ kit witn casserte 170 RS 232
C/TTY 170 8 b P /0 decoders for 14 separale 1/0
I nslructions and a system montor /editor $33 95 plus
$2 p&h
3 Kiuge (Prototype) Board accepts up 1o 36 IC s
$17 00 plus 31 p&h
[ 4k Static RAM kit Addressable 1o any 4k page 10
‘64 $89 95 pius $3 p&h
O Gold plated 86-pm connectors {one required for each
plug in hoard) $5.70e3  postpaid
O Expansion Power Supply (required when adding 4k
RAM} $34.95 plus $2 p&h
O Professional ASCIl Keyboard it wiih 128 ASCIl
upper/lower case sel 96 prinlabie characiers onboard
fequlator party logic selection and choice of 4 hang
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
O Video Drsplay Board kit e1s you genecate a sharp
professional 32 or 64 character by 16 line upper and
Ipwer case G1Splay on your tv screen of vdeo monior—
dramalically improving your unexpanded $39 95 ELF Il
(Fis inside ASCH Xeyboard cabinet ) $89.95
plus $2 p&h
3 ELF 1 Tiny BASIC on cassette tape Com-
mangs include SAVE LOAD = x ~.()

26 variables A-Z LET IF/THEN INPUT PRINT GO TO

GO SUB RETURN END REM CLEAR LIST RUN.
PLOT PEEK POKE Comes fully documented and in-
cludes alphanumeric generator required (o display
alphanumenc characters directly on your tv screen with-
out additional hardware Also piays tick tack-1oe plus a
orawing game tha uses ELF )1 s hex keyboard as a joy

stick 4k memory requied $14.95 postpaid

3 Tom Pittman s Short Course on Tiny Basic tor ELF I

$S postpaid

03 ELF-BUGTM Deuxe System Momor on cassette
tape Aflows dispiaying the contents of all registers on
your tv al any poinl in your program Also displays 24
bytes of memory with tull addresses blnking cursor
and auto scroling A must tor the serious programmer’
$14.95 postpaid

[ Text Editor on cassetle tape gwes you the abilily to
insert delete or edit knes and words 1rom your programs
while they are aisplayed on your video momitor (Add
printer and you can use ELF Il to type ercor tree letiers
plus insert names and addresses trom your maiing st )
$19.95 postpad

[ Assembier on cassette tape iranslates assembly
language programs into hexidecimal machine code for
ELF i use Mnemonic abbreviations for instructions
{rather than numenics) make programs easier 10 read
and help prevent errors $19.95 postpaid

(] Disassembier 0n casselte tape takes machine code_

programs and proguces assembly language source st
ngs to hetp you understand and improve your programs.
$19 95 on cassette tape |
SAVE $9.90—Tex Edifor Assembier & Disassembler
purchased together only $49.95' (Require Video Dis
play Board plus 4k memory ) |
D ELF 1 Light Pen. assembled & tested $7.95 pius $1
p&n |

(Cann res add tax) |

O ELF It Color Graphics & Music System Board kit
$49.95 plus $2 p&h

O ELF It connects directly to the video input of your tv
sel without additional hardware Ta connect ELF Il 1o
your antenna terminats instead. order AF Modulator.
$8.95 postpaid

Coming Soon- A 0 O A Converter Controiler Board
ang more*

Pral
Name

Address

City . ———

Sate _ _______2Zp _____________
—_— DEALER!NQUIRIESINVITED —j
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Use Quick-Wedge to fasten
leads, wire in panelights,
connect test equipment,
install components

They do all thatordmary
screwdrivers do, PLUS they
hold and start the screw

h——*—\

QUIGKWEDGE

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
CIRCLENQO.34 ONFREEINFORMATION CARD

17 sizes

© 1979

Best price and delivery on . . .

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
for circuit development. This section is
provided with its own on-board 5-volt, 1-
ampere regulator that also powers the
logic probe. Other features include pow-
er supply links for current measurement,
labelled S-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 1EEE 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 a9 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 ASCII 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_americanradiohistorv.com
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Thousands of Communications Electronics customers

OWN A BEARCAT® SCANNER.
Butsince we ve introduced the Bearcat® 250 crystalless
15,600 frequency, 50 channelsynthesized scanner,
lour specifications have been improved-
Sensitivity
| 0.4 microvolts for 12dB SINAD on VHE
bands, UHF band slightly less
l Selectivity
Better than —60dB @ +25 KHz
l Audio Output
At least 2.0 Watts rms
Audio Quality
The BC-250 audio is more noise-free and
l suffers less distortion than comparable
models by a margin of 10dB or more
| Image Rejection
The BC-250 rejects image frequencies by atleast
| 8dB better in all bands than comparable models.
' This month, we’ve got a special price
on the Bearcat® 250. Now, you can own this fantastic
Iprofessxonal monitor for only $269.00. That's a
savings of over $80.00.
I To start Bearcatting, Master Charge and Visacard
holders may call and order toll free 800-521-4414.
' Outside the U.S. and Michigan dial 313-994-4441
To order by mail, send $269.00 plus $5.00 for U.S.
lU.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,
lDept. HF1. Ann Arbor, Michigan 48106 U.S.A.

Bearcat® is a registered trademark of Masco Corporation of Indiana

Copynght ©1978 Communicatons E\ecm)nic_sJ
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(] THE ONE-STOP MUSIC ]
(] SHOP AT WHOLESALE PRICES 1
) []
i ]
BLANK TAPES . 2orroorees | |
Maxell UD 3590 1 .00
Mazes UOXL 38908 1800 iisa7s ll
Moo B 1% s ff 0
CASSETTE TAPES  goen212 1000 =l
Ampes Grand Masier 11 C-90 $3 11 207 |mﬁ 1"
Ampan Grand Mastar | gT' TDK 11800 1800 %3 I
SASF Stuke C90 “ VIDEO TAPES 1
F Profeamansi FORMAT
(OCALX 1 TOK L 500 12 Howr | siars ff
Mozl UD €60 1
Vel UD C 50 Sony L+750 (3 Hour} wass g
Ve UOXL } or 11 ¢80 § oy 500 3 Hour) 31308
Myt UOXL 1 o0 1l C 90 Sooteh L. el N
e s e IO s 3 znnun(? 1398
P L9y a1 Ampex L-800 (2 Hour) nae
Sootch Mester 11 or {1} C-90 . 219 VHS Fo
Sony Ferrchrame C-90 $338 Sootch VK-250 14 Howrl s
70K D C80 $120 JVC 7120 (4 Mowr) s
70X D € 80 188 m“a“ 0
TOK D C.120 1o T-120 (4 Hour) 7.
ToK D C.180 LA i 544 I
TDK AD C-80 7y RACA VK128
TOK AD C.90 s (2 Houn) s il 0
TOK SA C-80 1; Panasonic NVT-120 (2 Hour) £ 1
TOK SA €90 3378 Panesonic NVT60 (4 Hourt 314 95
Minimum Order 12 Tapes — 100% Guaranteed 1
audio-technica P&
NS
i T
Al 0 MISHE 34 95
7 %0 $1200  yi5TYPe IV mx l
STWTON VIS TYPE N we 0
ws $7250 MIsE0 F) ] 1
SMEEE S $5500 M9IED el I
GBIEEE Uz W 13 &
ssxE s w70t 9% []
bl st QHCKERING 1
EMPIFE X5¥1%000 ven |
20002 259 XV15/ 12008 W [ ]
e S350 XVIS/TSOE ww )y
200014 $1950  Xvv6asE w77
400001 129 /400 3245
H Osevemsen BKOSS ‘g ()
#0420 5088 Py %
] “0 430 $7440 PROAAM 4800
1 HO400 428 WMV $2997
HD414 54408 HVILC 0597
HO-424 428 KSA $19 97
HOW TO DRADER : For shipment within 48 hours. send money
grder o cortfued check. Two wesks deley on personsl checks.
Plosss sdd 3150 order for shipoing & hendiing. ($8.50 for
orde:s outnds U.S). N.Y S. rm.-atn NQCOD u
AN merchandne 100% gusranteed, brand new & factory
7 .
] mm
' = o
] 33 PARK ROW, DEPT. PE, NEW YORK, N.Y. 10833
! | ORDER TOLL FREE (800) 221-8180 .
] CALL OR WRITE FOR FREE 120 PAGE CATALOG N

CIRCLE NO.31 ONFREEINFORMATIONCARD

'SAVE! )

MONEY  TIME © FREIGHT

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
SHURE SONY
MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—FROM

12 East Delaware
Chicago, linois 60611

312-664-0020 ‘

CIRCLE NO. 28 ON FREE INFORMATION CARD

controllable. ASCIi data can be synchro-
nous parallel or asynchronous serial.
The printer accepts the 64 standard AS-
Cil 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
ASCII set, plus triple-wide character
font, are available. The operator can
choose either 80- or 132-character tines.
Included are RS-232C and parallel inter-
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 /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 paraliel ports, price is
$1295.00. Address: Quay Corp.. P.O.
Box 386, Freehold, NJ 07728 (Tel:
201-681-8700).

S$.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. Prnice is
$425.00. Address: MK Enterprises,
8911 Norwick Rd., Richmond, VA (Tel:
804-740-8380).
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BEST IN NEW ELECTRONICS

Design. Bid & Pgrm Yr Own Wkng Computer Sys. 308
Master Hdbk of 1001 MORE Practical Elect. Ckts 700 p
Handbook of Electrical Noise. Msmnt & Technology 28D p.
Microprocessor Cookhook 266 p.. 124 1l $5.95
How To Build Your Own Working Robot Pet 238 p.. 86 u.
Practical Electrical-Installation. Repr & Rewiring 406 p.
Radio Control Handbook —4th Edition 420 p.. 31541

The Giant Book of Amatuer Radio Antennas 462 p.. 255 il.
How 1o Build Your Dwn Working 16-Bit Microcomputer 96 p.$3.95
€lectromc Designer's Handhook —3rd Edition 350 p.. 278 il. $9.95
Electrical Hdbk for Rvs. Campers. Vans. Boats & Trailers  $3 85
Making and Using Electricity From the Sun 144 p.. 85 1l .95
Lasers. the Light Fantastic 234 p. 158 1l $6.95
The Power Supply Handbook 420 p. 292 Wl $7.95
The Complete Handbook of Robotics 364 p.. 137 1 $7.95
Artificial Intelkgence 252 p. 11811 $795
Hdbk ot Remote Control & Automation Tech. 294 p.. 250 11. $7 95
Instalt Your Own Home or Motile Electraic Power Plant 252 p $5.95
Oesign & Build Your Own Custom TV Games $46 p.. 244 il. $9.95
Computenst s Handy Manual 64 p., 39 4l $2.25
Oigital Interfacing With an Analog World 406 p.. 277 4l $8.95
How to Select & Install Your Own Speakers 238 p. 131 il. $5.95
All About Telephones 192 p. 140 11 $4.95
Understanding Electronics 182 p. 265 1l $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 — Charactens & App 252 p.. 170 1. $14.95
Oesign. Build. & Test Complete Speaker Sys 336 p.. 18911 $7.85
Color TV Trouble Factbook —Prob & Sol-4th €d. 434 p.. 6174 $7.95
Radio Control Manual — Sys, Circ, Constr-3rd £d 256 p.. 197135 95
Furst Class Commercial FCC License Study Guide 392 p $7.95
How to Build & Use Low-Cost Hydrophones 140 p.. 37 i $4.95
Programs 1n BASIC for Eiectronic £ng. Tech. & Experim $4.95
llius Dictionary of Microcomputer Terminology 322 p.. 150 il $7.95
Computerist s Handy Oatabook Oictionary 96 p.. 4211 $395
303 Oynamic Electromc Circuits 308 p.. 303 1l $6.95
Install € thing Electronic i Cars. Boats. Pianes, Trucks & RV's 37 85
The BASIC Cookbook 140 p . 491 4.95
Antenna Construction Hdbk for Ham. CB & SWL 238 p.. 132 . 55 95
Radar Detector Handy Manual 80 p . 63 i $2.25
How to Repair Video Games 270 p.. 182 i, $1.95
How to Cast Small Metal and Rubber Parts t44 p.. 13211 8595
¥ Field L Bench Servicer's Handbook 208 p.. 165 . $6 95
Cut Your Elect Bill & Install Your Own Emerg Power System $2.95
instrument & Control Sys Engineering Hdbk 434 p.. 184 11. $19.95
Beginner s Guide to Oesigning/Building Transistor Radios ~ $4.95
Automotive A Conditiomng Hdbk — Install.. Maint/Repar  $6.95
The Master Handbook of Electrical Winng 406 p . 289 o $6.95
Understand Sound. Video. & Film Recording 140 p.. 74 . $5.95
Towers international FET Selector 140 p.. 97 1 $4 95
Beginner's Gde to Computers/Microprocessors —with proj  $6 95

Oesign & Build Electromc instrumentation 420 p.. 21041 $985
How to Repair Mowie L Shide Projectors 304 p. 270 il §79%
Towers international Transistor Selector —2nd Ed 200 p  $6.95

Closed-Circunt TV Instaliation. Maint . & Repair 284 p., 210 .98 95
Build-it Book of Solar Heating Projects 196 p. V#1 il

Solar Flare Momitor & Propagation Forecast Hdbk 196 p.  $6.95
57 Practical Programs and Games in BASIC 210 p. 6411 $795
Beginner's Guide to Microprocessors 182 p.. 106 +l. $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. 224 1l $8.9

Programming Microprocessors 280 p. 105 1 $6.95
Build Your Own Working Robot 238 p.. 11711 $5.95
The “Compulator Book 322 p.. 224 1l 795

Miniprocessors From Calculators to Computers 192 p.. 67 it $5.95
Master Transistor /1C Substitution Handbook 518 p.. 1850l  $7.95
CBer s Handy Manual of Base Stations 96 p.. 55 il $2.50
Complete Hdbk of Public Address Sound Sys 272 p.. 148 1f $7 95
Modern Transistor Radios 64 p. 112 4

Modern Crystal Radios (Make and Use Series) 64 p.. 1014l SZ 50
Home-Brew HF 'VHF Antenna Handbook 210 p. 143 il $595

Microwave Oven Service & Repair 420 p.. 210 1 $9.95
iC Function Locator 224 p . 261l $5.95
CBer’'s Handy Manual of SSB 80 p.. 421 8225
Beginner s Guide to Making Electronic Gadgets $4.95
Fire & Theft Security Systems —2nd Edition 192 p. 114 4. 3595
Modern Oigital Communications 308 p.. 12211 $6 95

Practical CB Radio T'shooting/Repair 2nd €d. 406 p . 169 «.37 95
Mlcronruussw Program for Eumnuler Hobbyists $8.95
CATV-1

Hllus Dict of Broad 420p 3895
Hdbk of Manne Electromc & Electrical Sys 5‘6 p. 3381 3995
Linear IC Apphcations Handbook 280 p . 184 $6.95

Butld-It Book of Oploelecironic Projects 238 uA 1754 $595
Photo Guide to AM,/FM Stereo Repaw 288 p. 2811 $795
Servicing Medical & Bioelectronic £quipment 350 p.. 165 (. $8.95

Sohd-State Motor Controfs 322 p. 162 il $8 95

How to Use AF L RF Signal Generators 238 p.. 162« $595
Model Railroad Electromcs 308 p. 224 1l $5.95
The ABC Book of Hi-Fi/Audio Projects 182 p. 131l $4 95
Repair Small Gasoline Engines. 2nd £d 392 p.. 25111 $6 95
88 Practical Op Amp Circuits You Can Build 140 p. 120 il. $4 95
Restoring and Collecting Antique Reed Organs 320 p . 124 11 $8 95

How to Butld Metal/Treasure Localors 140 p.. 58 1 $3 95
Build-1t Book ol Oigital Electronic Timepieces 294 p.. 209 11.36 95
CET License Handbook. 2nd Edition 448 p . 381 11 39 95

Third Class FCC License Study Guide 322 p. 88 $6.95
Practical Solid-State OC Power Supplies 196 p . 151 1 $6.95
106 Easy Electronics Proj Beyond the Transistor 244 p. $595
How To Repan Home Kitchen Appliances 294 p.. 205 i $5.95
Transistor Igmtion Systems 252 p. 162 4l $595

Understanding & Using Modern Signal Generalors 294 p $6.95
Color TV Case Histories lllustrated —Vol 2. 352 p. 243 0. $7.95
Microphones-How They Work & How To Use Them 224 p 8595

Master Handbook of Oigital Logic Apphications 392 p.. 308 | $71.95
Amateur Radio Nov Class Lic Stdy 6d —2nd Ed 192 p.. 25118595
CBer s Handyhook of S:mnle Hnnhy Piojects 168 p, 11411 $3 95

95

Oisplay Electromcs 252 p.. 195 1 $5.

Compilete Handbook of Slow Scan Tv 305 p. 1691 $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

Optoelectronics Guidebook 196 p.. 120 1 $595
fmpedance 196 p., 90 1l $5.95
Switching Regulators & Power Supphies 252 p.. 128 i. $6.95
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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-

PROJECT

OF THE
MONTH

BY FORREST M. MIMS
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Fig. 1. Schematic
diagram of match-
box LED oscilloscope.

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

-

"'—d‘:r-"-fg,rw

i

;
4
?
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4

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 refatively 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 LM3914
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

Wire-Wrapped prototype scope that | as-
sembled on a perforated board measuring
1.2" x 1.9" (about 3 cm x 5 cm). Notice
that pins 9 and 10 ot 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 C7. The
overrange LED is installed below the 5 < 7
LED array. Components R71, R4 and S1
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.

For some interesting visual effects, try
connecting a radio or audio amplifier to the

[oXeN Yoo [ X JeX X [ X JoNt ¥ ) 00000 [ XoX X Nel
Oe®e0 o000O0 [ XL oy N } [oX XeRolo cOee®Oe
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CeOCe O O00000 LN NeoX N J coeoe [ JoNoXo¥o]
[ X XX X J 00000 [oNoXoX N J [ XX X Xeo
e® O 0, cpQ00 [oNoYoX Xej ceeoOe
e0Q0e 00000 [ XXX X 0000 (XY XXX

-
-

OUT-OF —SYNCH

Fig. 3. Some typical display patterns obtained
on a 35-element LED scope. Sometimes, the pattern
bears 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

Finally. remember that it's
easy to expand the scope’'s display. You

relatively

can add a second 5 x 7 display or make a
10 x 10 display from individual LEDs or
10-element LED bars. If 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. &

THERE’S A

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

AUGUST 1979

BETTER WAY TO GO.

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
i sense. It's the
o e

CIRCLENO. 16 ON FREE INFORMATIONCARD
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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.

gy,

DELTA PRODUCTS, INC.

One Delta Way, Dept. PE

Grand Junction, Colo. 81501
(303) 242-3000

| want to know more about Mark Ten CD¥'s.

Send me complete no-nonsense information on
how they can improve the performance of my car.

Name

Address _

IPR2017-0105
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RCA Cosmac Super EIf Computer $106.95

Compare features before you decide to buy any
other computer There is no other computer on
the market today that has all the desirable bene-
fits of the Super Elf for so little money. The Super
Elf is @ small single board computer that does
many big things. It is an excellent computer for
training and for learning programming with its
machine language and yet it Is easily expanded
with additional memory. Tiny Basic. ASCIl
Keyboards, video character generation. etc.

The Super EH includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and atter executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators.

An RCA 1861 video graphics chip allows you to
connect to your own TV with an inexpensive video
modulator ta do graphics and games. There is a
speaker system included for writing your own
music Or using many music programs already
written. The speaker amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyboard includes 16 HEX keys
plus load, reset, run, wail, input, memory pro-
tect, monitor select and single step. Large, on

Super Expansion Board with
This is truly an astounding value' This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with buiit-in memory pro-
tect and a cassette inteface. Provisions have
been made for afl other options on the same
board and i fits neatly into the hardwood cabinet
alongside the Super EIf. The board includes slots
for up to 6K of EPROM (2708, 2758. 2716 or TI
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes.
A IK Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader
editor and error checking multi file cassette
read/write software, (relocatible cassette file)
another exclusive from Quest. Itincludes register
save and readout. block move capabiiity and
video graphics driver with biinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly, then follow with
single step. The Super Monitor is written with
subroutines allowing users to take advantage of
monitor functions simpiy by cailing them up.

Auto Clock Kit $17.95
DC clock with 4-.50" displays. Uses National
MA-1012 module with alarm option. Includes
light 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

All VIP options avail. week defiv

Not a Cheap Clock Kit $14.95
Includes everything except case. 2- PC boards.
6-.50" LED Displays 5314 clock chip, trans-
former. alf components and full instructions.
Orange displays also avail. Same kit w/.80"
displays. Red only. $21.95 Case $11.75

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystaltime base OQutstanding accuracy. Kit
includes: PC board, IC. crystal. resistors, ca-
pacitors and trimmer

board displays provide output and optionat high
and low address. There is a 44 pin standard
connector for PC cards and a 50 pin connector for
the Quest Super Expansion Board Power supply
and sockets for altIC's are included in the price
plus a detailed 127 pg. instruction manual which
now includes over 40 pgs. of software info. in-
cluding a series of lessons to help get you started
and a music program and graphics target game
Remember, other computers only offer Super EIf
features at additional cost or not at all. Compare
before you buy. Super EIf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and labelled
plexiglass front panel $24.95. Expansion Cabinet
with room for 4 S-100 boards $41.00. NiCad
Battery Memory Saver Kit $6.95. All kits and
options also come completely assembled and
tested

Questdata, a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription for $12.00 per year

Attention Elf Owners
New products in hardware and software
coming soon.

Tiny Basic cassette $10.00. on ROM $38.00.
original Eif kit board $14 95

Cassette Interface $89.95

Improvements and revisions are easily done with
the monitor. if you have the Super Expansion
Board and Super Monitor the monitor 1s up and
running at the push of a button

Other on board options include Parallel Input
and Output Ports with full handshake. They
alloweasy connection of an ASC!) keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memory there are two $-100 siots for
static RAM or video boards. A Godbout 8K RAM
board is available tor $135.00. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility dispiay with Tiny Basic and a video interface
board. Parallel 1/0 Ports $9.85. RS 232 $4.50,
TTY 20 ma I/F $1.95. $-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$12.50 for easy connection between the Super
Elf and the Super Expansion Board.

The Power Supply Kit for the Super Expansion
Board is a 5 amp supply with multiple positive and
negative voitages $29.95. Add $4.00 for shipping
Prepunched frame $7.50. Case $10.00. Add $1.50
for shipping

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 tiquid
Beautiful woodgrain case w/bezel $11.75

Same day shipment. First line parts only
Factory tested. Guaranteed money back
Quality IC's and other components at fac-
tory prices
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Multi-volt Computer Power Supply
8v 5amp, +18v .5amp, 5v 1.5amp, —5v
5amp, 12v .5 amp, —12 option. ~5v, +12v
are requlated. Kit $29.95. Kit with punched frame
$37.45. Woodgrain case $10 00.

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up. all in one kit w/full
parts and instructions

Video Modutator Kit $8.95
Convert your TV set into a high quality monitor
without affecting normal usage. Complete kit
with full instructions

PROM Eraser will erase 25 PROMs in
15 minutes. Ultraviolet, assembled $34.50

Rockwell AIM 65 Computer

6502 basea single board with tull ASCII keyboard
and 20 column thermal printer 20 char. al-
phanumeric display, ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
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. Calit residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.

80

2.5 MHz Frequency Counter Kll
Complete kit less case

30 MHz Frequency Counter Klt
Complete kit less case

Prescaler kit to 350 MHz $19.95

79 IC Update Master Manual $3500
Complete IC data selector, 2500 pg. master ref-
erence guide. Over 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50 Foreign $5.00. 1978 iC Master closeout
$19 50

MICROPROCESSO
6800 17 50

6802
BOB0A with data B 95
6085 27

P.0. Box 4430C Santa Clara, CA 95054
For will call only: (408) 988-1640
2322 Walsh Ave.

ELECTRONICS

CLOCK MODULES Compiete alarm ciocks
ready 10 N0k UD Wb Iransformer and |
switches Very compact with 50 and
B4 digits
MATOO2A € or E 50
102P3 Transtarmer
MATG10A. C or € B4
102P2 Tranglormer
Speciai transtormer and six
awitches when purchased
wmodule
MA1003 car module 3°
qreen fluor. display
RESISTORS '« watt 5
10 pertype 03 muuw(yue 012
25 per type 025 350 piece pack
100pariyoe 015 Spertype 6 75
KEYBOARDS
56 ey ASCIl deybowrd it
Fuly zssemo
53 key ASC teyposra sa 0
wm Tesembled 70 30 Enclosure 1495

15.95

3 el wre wizp poig
<pin
2 eve!

WIRE WRAP LEVEL 3
PIN PN

Son w20
557 50

He
m.n vmw T018
Jum
Lo o ange. Yellow Jumbo
Cliplite LEO Mounting Clips 83125
{specty red. amber. green. vellow, clear
CONTINETAL SPECIALTIES in stock
Complta e ofbreadboaic test cqup
MAX-100 3 dight Froq_ Cir ~ $128 95
OK WIRE WRAP TOOLS 1n stock
Portable Multimeter $18.00
DIGITAL THERMOMETER  $48.50
Bi operGeneral purpose or medical
230°F Drspossble Srobe core
s
compacl case
COMPUTER BOARD KITS
8K RAM Board Kt
4K EPAOM Kt 11285
© Board Kt 41,50
Extender Board w connsctor 1250
16K EPROM board xt wio PROMS 74 50
Nomn Star Fiogoy Dk Kit 3665 00
Addtional Drive 41500
Specih raonuc S
IM3865 Stopmatch Timer
P hont 5
Switches Mom Pushbution 27

55

tcnes wom F 0 €

271671 $135.00

2715 intet

CRYSTALS
1 MHy

9.00

pos. side 2
Encoder  HD0165-5 695
3 Oigit Unlversal
Counter Baard Kit
Operates 5-18 Volt DC to 5 MHz
yp 125 LED oisplay 1050
Volce actuated swilch 50
Paratronics 1004 Logic
Analyzer Kit
Mogel 10 Trgger

32768 MHz

0688 Mz

§ 185 Mir
143

rabber K

Sinclair 3% Digit
Multimeter

Clock Calendar Kn
TRANSFORMERS
6Y 300 ma 32
2 Voit 300 ma rorre) 25
126V CT 00
KETSOAR £R 12V 250 ma wall pug

e ‘"DD S 12v T 250 ma Dlug

¥ $1238 2iv CT 00 ma
550
550
695

18.432 MHz

22 1184 MHz
CONNECTORS
44 o edge

00 pin edge 0
100 pin edge WW 4 75

oV 1 zmn wall plug
12 6 amp

HDO165-5 DISPLAY LEDS
MANT CA
MAN3

MANT27 CACA
1704
QgTLTorn FA
00727 728

01747 750

puse.

IC Test Clips
Aed 55
Black 5
Keyer 8043
comp w spec

FND35:
iNbido.s07
FND502.510
FNDEOO 807

3 cign Bubble

4 g busble
DG8 Fluorescent

TRANSISTORS
2N1893

7520 C\awex photocelis
A

cuum’rsn GRADE CAPS
1600 mid 200V

TPy
TP33A
0 Connectars ASZ32
2 o Subminatres
na7ss

150 120
RE552 Compnte Se§ 50
DEGP 150 33

295
365

Stopwatch Kit

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 3"z 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, polanity, over-
range $69.95.

$-100 Com hjzuter Boards
8K Static RAM Kit Godbout

16K Static RAM Kit

24K Static RAM Kit

32K Dynamic RAM Kit

64K Dynamic RAM Kit

8K/16K Eprom Kit (iess PROMS)
Video Interface Kit
Motherboard $39.

$135.00
265.00
423.00
310.00
470.00
$89.00
$139.00
Extender Board $8.99

FREE: Send for your copy of our NEW 1979
QUEST CATALOG. Include 28¢ stamp.
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EPROM’S

1702A-6
256 x 8 1.5uS

9.95

7
IKx 8 450 NS

MOS Static RAM's
Part No. Price
2101 $245 $2.39

M 22 PIN

2102LFPC $X:49 $1.14

1K 350NS (Low Power)

MICROCOMPUTER MICROPROCESSOR

BOARDS Hi 21‘9?5-;|NI:C $99 0.94
e o L A 2114 $6:89 $6.75
* Slangaiauntertaces include audio cassetle miin remote Fart No Price 4K (1K x 4) 300NS

8080A 5.50 2114 $6.50
ertace {our O butters and an oscloscope s 3085 12.95 4K (1K x 4) 450NS
+ Single~ 5V power requiements 5800 7.95 i i
SYM-1  $329.00 INTERFACE MOS Dynamic MM s
NEC MICROCOMPUTER TK-80A SUPPORT CIRCUITS Part No. Price

* The TK BOA 15 4 compietr m

Smpeter on 4 bas
boarg

4K 4027 $2.95

03cd AOM or PROM up 10 20K byles An application
Connector provides for ataching a TIY and one o two

R T e M R 1K CMOS RAM
the user-dedicated general purPose 110 lines ABC LRl i 4-Sa-~Lil
included as standard are a comprehens ve AIM 65 User 5 :

Manuai a handy pock et reference card an ABSE0 Part No. Price

Hardware Manuai an R6500 Programming Manual and
and an AIM 65 schemanc AIM 65 15 pacsaged on two
compact modules The corcut module s 12 inches wide
an0 10 1nches (Gng the xeyboard module 1s 12 aches
wide and 4 1nches long They are conected by &

1 280-CTC $1090
' 21109 Z80A-CTC $1310
‘ 280.0MA $3220

450NS (Low Power)

Getachabie cavie 28051010 $4500
AIM65 $375.00 280.CPU s1360  Z80ASI00 $50 00
' MUALTIBUS MEMORY 2B0A CPU $1620 éggfgo‘ 1 223 go‘
LARGE SCALE MULTIBUS MEMORY %gg:'p?o i;g ?8
e mEMORY aNLY ggg-‘\s'us?gz $45.00 LE.D. LAMPS

0 . T-1 3mm Red
(uw:s) RO INTEL: EQUIV _— LED209

NUMBER RARINCOMBER LED211  T-1 3mm Green 14

e BC-01678 SBC 016 s LED212 T-1 3mmYeliow .13
b voCows  Shcoe it LED220 T-13/4 SmmRed .11
six MCows  SBCOa s LED222 T-13/4 5mm Green 15
ok NBGoane  sacou Features.......... LED224 T-13/4 Smm Yellow .12
BRAND NEW! e £ ) £

1979 — =
ICMASTER gizno: |1 | ‘
DISPLAYS
pages |

FND357 Zommaon Catnhode
Texas Instruments [] Somplelefnieoratedicrcuit FND500 500" Sommon Cathode §1PQ

data selector. Master guide

microprocessors and

DL747  630° Common Anode  $2%&
circuits

Finest Quality Socket availatle in the consumercreuts £ ee Quarterly Updates  $39.95 OU70¢ 300 Commen Camode
world. Nobody can match Texas inst-

ruments quality — a umique combina-
tion of 1.C. technology and muiti-
metal expertise.

ISOLATORS

TIL112  Opto Isolator 1500V SO5E
MCT6  Dual O>to Isolator 1500V S

LINEARILC.'S

Over one million pieces in stoCk

Condacts Price Contacts Price

20 PIN 20 LM723CH .39 Voltage Regulator

P.O.BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Over-the-counter sales. MINIMUM ORDER $10 00 @ ADD$2.0TO

12 Mercer Rd.. Natick. Mass 01760 COVER POSTAGE & HANDLING

Behind Zayres on Rte. 9

Telephone Orders & Engquiries (6171879-0077 Foreigncusiomecs please cemitipaymantionian

inlernational bank draft or international postal
clmnln IN CANADA money order in Amencan dollars
5651 FERRIER ST 4800 DUFFERINST BAXTER CENTRE VANCOUVL R

omnen QUEBEC ~ DOWNSVIEW, ONTARIO 1050 BAXTER ROAD 3070 KiNGSway

HaP 2| M3H 559 OTTAWA. ONTARIO VANCOUVERTBIC
Tei: (514)735 6425 Tel:1416)661-1115 x2C P2 Yoriod) 488,393

Tet (613)320 9471

CIRCLE NO.4 ONFREE INFORMATION CARD
AUGUST 1979
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Part No Price Part No. Price x
8212 198 8255  4.95 ""1‘;"(‘:;”335 ”'"59 95
1-; aition & ;vgwn Mﬂnlnx gty orae 8212 ?gg 8257 10.95 16K{16Kx 1) 200NS 16PIN )
TK-80A  $299.00 ggé a 275 8259 14.95 16K 416-5 $7.95
o 16K{16Kx1) 300NS 16PIN
Rockwell International 8226 1.98 6810 3.95
AIM65 8228 3.98 37§ 6820 395 UART's
e sy, 8238 3.98 &#5 6821 3.95 Part No. Price
s aresnagcptatayuplo i e ardcomes 8251 550 6850 495 i
s e e e B o 8253 1495 6852 495 AY5-1013A S50 $4.25

AY3-1015 $55&0 $5.25

5101 $485 $4.50

. FND507 500° _Ommon Anode sieq
Low Profile Sockets | it FNDSST 500 Sommon Anode  SEsT

8PIN 08 2PIN 22 LM324N 49 8uad Op Amp

i LM339N .49 uad Comparator a7 A
14PIN 12 24PIN 24 LM555N-8 29 Timer e, o 8g Amp
16PIN 14 8BPIN .28 LM556N-14 .59  Dual Timer LMI458N-8 48  Dial OB Amp
18 PIN 18 40 PIN .40 LM723CN .36 Voitage Regulator  RC4558N-8 ‘45 Dual Op Amp

90csccee

$109
$109
$129
$2 49
$129

S0 49
5129

81
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QTv. DIODES/ZENERS MICRO's, RAMS, -TTL- AR
1NG14 100v 10mA .05 CPU’s, E-PROMS QTv. [ QTv QTv
1N4005 600v 1A .08 QTv. 7400 20 7492 45 74H20 25 741876 70
1N4007 1000v 1A 5 8T13 260 @020 7493 35 74H21 25 741586 95
1N4148 75v 10mA .05 87123 550 7402 20 7094 15 74H22 40 741590 85 |
1N4733 5.1v 1 W Zenner .25 8T24 3.00 7403 20 7495 .60 74H30 .30 741893 85
1N4749 24y 1w 25 8797 1.75 7404 20 729580 74HA0 35 731596 2.00
1N753A 6.2v 500 mW Zener .25 745188 3.00 7405 35 74100 1.15 74H50 .30 74L8107 .90 ;
TN758A 10v 0 25 1288 125 7406 25 74107 35 74H51 30 748109 150
TN759A 12y 0 25 1489 ToE 7207 55 74121 35 74H52 .20 7415123 195 |
1N5243 13y - 5 0on A 7408 20 74122 65 72H53 25 7405138 2.00
1N52448 s D o5 ANISOEORRCA00 7409 25 7123 55 7455 .25 ISHEEE
TNS5458 6y = 5E LeAIl 20 IBE O 7410 70 74125 45 TAHTZ 35 7418153 1.15
TN5349 5% W o5 TR R 7411 25 74126 45 74HT4 35 748157 115
d 7412 75 78132 75 74H101 95 7408160 115
Qry. SOCKETS/BRIDGES MESIG5 201000 7413 45 7141 90 7410355 7418164 290
8-pin pcb 16 ww .35 MM 5314  4.00 a5 74150 .85 74106 115 7418193 2.00
14-pin pcb 20 ww a0 mm :gs ;-:g 7416 25 74151 95 7400 30 7aL5195  1.15
16-pin pcb 25 ww .45 VIE3 S MM oE 117 40 74153 95 7402 .30 7415244 2.90
18pin pcb 30 ww 05 o 7420 25 74158 115 74003 .35 7405259 150 |
>0-oin b B ww 705 TR 16028 3. 7426 25 78156 70 | 74006 40 74LS298 150
2] P : e UPD 414 4.95 7427 25 74157 65 | 78010 .30 7408367 1.95
22-pin___pcb .40 ww 115 ZBOA  22.50 74300 74161/9316 75 78020 45 7415368 1.25
24-pin pcb 45 ww 1.25 Z80 17.50 7432 30 74163 .85 74L30 55 7418373 250
28-pin pcb .50 ww 1.35 Z80P10_ 10.50 7837 20 74166 .75 74047 195 74500 25
40-pin pcb 55  ww 1.45 2102 1.45 7438 30 74165 1.0 74151 .65 74502 45
Molex pins .01 To-3 Sockets 35 21021 1.75 7440 20 7166 1.75 74155 85 74503 35
2 Amp Bridge 700-prv 95 210784 495 7881115 74175 90 74712 65 74504 3%
5 Amp Bridge 200-prv 150 2114 9.50 7442 55 ~ a6 95 a3 70 | 74505 5 |
2513 6.25 7443 45 74177 110 74078 15 74508 5
arv. TRANSISTORS, LEDS, etc. 2708 11.50 7488 74780 95 74075 1.05 74510 a5
2N2222M  (2N2222 Plastic .10 15 2716 D.S. 34.00 7445 —7aisl 225 74185 2.00 74511 a5
IN2222A 19 3776 5v] 69.00 7446 74182 75 74093 .15 74520 35
2N2907A _ PNP 19 2758 (5v)  26.95 7847 74190 125 740123 1.95 74522 65
2N3906 ___PNP_(Plastic] 19 3242 10,50 7448 74191 1.25 74500 40 74540 30
2N3904  NPN_(Pfastic) 19 2116 1150 7450 25 741927 75 740501 40 74550 30
2N 3054 NPN -85 6800 13.95 7451 25 74193 .85 740802 45 74551 35
2N3055  NPN 15A 60v -60 5850 795 7453 20 74198 95 74503 45 74564 5 ]
iV E1125 M N EDaklington e85 8080 750 s 25 [ 74195 95 74180445 74574 T
LEO Green, Red. _ Clear, Yellow .19 : 3% 95 7aLS05 45 785112 50 !
D.L.747 7 seq 5/8” High comanode1.95 8085 22.50 A L e ' '
MAN72 7 seg com-anode {Red) 1.25 8212 2.75 170 M T S 15 sl ISESIE S JAS T s
MAN3ISTO 7 seq com-anode (Orangel 795 8914 205 7472___a0 | 74198 145 740809 45 745133 85
MAN82A 7 seg com-anode (Yellow) 1.25 8216 3.50 IS p—c0n P AETRE ALS10MAS 45140 i) 5
MAN74 7 seg com-cathode (Red) _ 1.50 8224 4.25 7474 30| 74298 150 74L811 .45 748151 95
[ FND359  7seq comcathode (Red)  1.25 P G600 7475 35 74367 1.35 74L520 45 745153 95 |
9000 SERIES A I—O - T T TN
QTY. QTY. 8253 18.50 - - -
0] Ios 9322 65 S5 Bico 7281 85 74H00 20 7483250 745194 150
9309 .50 9601 30 SO AmmO ot 7482 95 _74H0L 30 74183745 745196 2.00
9602 25 : 7483 95 | 74H04 30 74183865 745257 81231 2.50
- 7485 75 JaHO5 25 | 7aisa0 70 8131 2.75
C MOS 7486 55 74H08 .35 741542 .95
QTY. QTv. QTY. QTY. 7489 1.05 78H10 35 741851 .75
4000 15 4017 .75 4034 2.45 4069/74C04 .45 7290 13 Rl 35 ST TR
4001 -20 4018 75 4035 75 S0/ :25 7491 70 7aH15 45 74L575 1.20
4002 .25 4019 .35 4037 1.80 48212 .gg
4004 3.95 4020 85 4040 75 & :
2006 .95 2021 75 2041 69 4507 95 I2L, LINEARS, REGULATORS, ETC.
4007 .25 4022 .75 4042 .65 4511 .95 QTyv. QTYV. QTYv.
4008 .75 4023 .25 4043 50 4512 1.50 MCT?2 .95 LM320K24 1.65 LM373 3.95
4009 .35 4024 .75 4044 .65 4515 295 8038 3.95 LM320T5 1.65 LM377 395
4010 .35 4025 .25 4046 1.25 4519 85 LM201 75 LM320T12 1,65 78105 .75
4011 .30 4026 1.95 4047 2.50 4522 1.10 LM301 .45 LM320T15 1.65 78112 75
4012 .25 4027 .35 4048 1.25 4526 .95 LM308 .65 LM323K 5.95 78L15 .75
2013 .40 4028 .75 2049 .65 4528 1.10 LM309H .85 LM324 1.25 78M05 .75
4014 .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 (340T5)__1.15 LM709 (814 Pin) .45
4016 35 2033 1.50 4053 95 MC14419__ 4.85 LM31118-14 Pin) .75 LM340T12 95 LM711 .45
4066 .75 74C151_ 2,50 LM318 .50 LM340T15 .95 Lm723 .40
LM320H6 79 LM340T18 .95 LM725 2.50
LM320H15 .79 LM340724 .95 LM739 1.50
INTEGRATED CIRCUITS UNLIMITED LM320H24 79 LM340K12 1.25 LM741 (814) __.45
7889 Clairemont Mesa Blvd., San Diego, California 92111 1905 (L IASP ) .65 EMjaoK1s 12 i 112
Out of State 1-800-854-2211  Cable Address:ICUSD  Telex: 697-827 LM320K15 1.65 LM340K24 1.25 LM1458 .65
(714) 278-4394  California Residents 1-800-542-6239 LM3900 .95
LM75451 .65
NE555 .45
NAME NE556 85
NE565 115
NE566 __ 1.25
STREET ADDRESS NE567 95
TA7205  6.95
CITY STATE ZIP 76477 2.95
95H90 9.95
PHONE CHARGE CARD # BA MG EXP. DATE
: SPECIAL DISCOUNTS
C.0.D. WILL CALL uPs POST. NET 10th OF THE MONTH PO # Total Order .
ALL ORDERS SHIPPED PREPAID — NO MINIMUM — COD ORDERS ACCEPTED — ALL ORDERS SHIPPED SAME DAY $35-399 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 $301-81000 20%
CIRCLE NO. 29 ON FREE INFORMATION CARD
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Radio Shack: No. 1 Parts Place

Low Prices and New Items Everyday!

Top-quality devnces 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 v
Motorola and

National Semiconductor

Type Cat. No. ONLY
7400 | 276-1801 a9¢
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 | 169
4020 | 276-2420 | 1.69
021 | 276-2421 | 1.69
023 | 276-2423 | 69¢
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 | 276-2491 | 1.9

SN-76477 Sound/Music
Synthesizer IC

T

»

Featured in Oct.
Popular Electronics

« Hermetically Sealed

« Perfect for Alarm
Circuits

89¢

Subminiature position-detec

299

Creates almost any type of sound —
music to "gunshots! Buiit-in audio amp.
Includes 2 VCO's, LF osc . noise gen..
filter. 2 mixers, envelope modulator.logic
circuit. 28-pin DIP. With data/appli-
cations circuits. 276-1765 2,99

than 45° Rated 100mA at 24VDC
275-025

Mercury Tilt Switch

switch for use In projects or special
applications. Switchis normally closed
when upright. opens when titted more

15 Ceramic
Trimmers

18 ||

Actual Size! { I

Assorted low-loss RF trimmer
capacitors. May inciude both com-
pression and piston types rated up to r
500v¥DC with maximum capacityvalues Y
of 3to 100 pF |
272-805 Pkg. of 15/1.98 ‘

ting

89¢

Top-Quality IC and PCB Accessories

w § L S
E’ e @ o

%i?’-’l%i!

o AP

A PCBoard. Moumstwo Mor 16-pinICs or sockets for bread boarding Copper ciad
2.99

DPDT Dual
Inline Relay

Fits Std. 14- |
Pin IC Socket | |

2‘bx5x1 16" 276-151 -
| PC Board. Mounts single 14 or 16-pin iC or ‘socket r [T 1" rT

276 024 Pkg. of 2/99¢

€] 16-Pin IC Test Clip. 276-1951 Sale 2.89

o 16-Pin DIP Header. With snap-on cover. 276-1980 1.29 Subminiature relay is designed for use

(€] 8-Position DIP Switch. 275-1301 1.99 with TTL or CMOS circuitry. Contacts
4-Position DIP Switch. (Not shown.) 275-1304 1.49 rated 1A at 125VAC. Coil requires

| Vertical 16-pin Socket, For LED displays. 276-1986 1.49 5VDC. Coil resistance. 50 ohms

@ 16-Pin DIP Jumper Cable. 18" long. 276-1976 3.99 275-215 4.49 f

MC14553 3-Digit
BCD Counter IC

For Low-Cost Digital Readout

CMOS chip replaces over 8 separate
IC’s Iin a digital display circuit. input
pulse shaping. Master reset pin
16-pin DIP. 276-2498 3.49

Handheld 6-Digit
Frequency Counter

49%

® Lead Zero Blanking
* 100 Hz Up to 45 MHz
® kHz and MHz Decimals

Accuracy is 3 ppm at 25 Cor less than 30 Hz
at 10 MHz. Overload-protected 1-meginput
Sensitivity, 30 mV up to 30 MHz 3x4v2" With

D
C

Si

Logic Probe

rate, narrow puises scopes miss.

Digital IC

2495 ’v-l x

Multi-Logic Family I !
4

Compatibility
from 5-15vDC

etects one-shot low repetition

ombines ievel detector, pulse de-

tector and pulse stretcher. Hi-LED
indicates logic 1"
‘0" Pulse LED displays pulse tran- /

Lo-LED is logic
\ .

tions to 300 nanoseconds. blinks

Circuit Board Kit

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

B
=/

Everything you need for making high-
q7ual|ly custom PC boards
276-1576

mini-rod antenna. leads. case, instructions t3H i :

Requires 9V battery. 22-351 Sale 49.95 | (aupawzwfg'ya;.?g Wﬁﬁecnac&:;gnals / i

AC Adapter. U.L. listed 65-731 4.95 Y”‘*s- 2300 s w
Custom Printed ®

Computer Data Manuals &
Semiconductor Handbook

(4 intel 8080/8085 Programming Manual. Handy
reference for programming with Intel's assembly
language. 62-1377 .3.95
(@ Intel Memory Design Handbook. Explains use
of intel's memory componems and support Cir-
cuits in systems. 62-1378 .3.95
© Intel Data Catalog 928 pages of specmcanons
on most of Intel's standard microcomputer-
related products 62-1379 . ... .4.95
@ Semiconductor Reference and Application

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 D) 276-4002 Sale 99¢
NEW LEDs Molded Connectors
. EoiTE Ny
« Tri-Color B &
* Red Flasher | R
N ! t [
. . . . \7/)
D'g'tal PI’O]eCt Accessones Rated 8A @ 250v. Standard 093" pin diameter
% Bezel with Lens, High-contrast filter for LED displays 3% ‘xi
iens opening. 270-301 3.95 Cat No. [ Each Fig P\ns Type Cat No |Each

& Displays red. green. yellow Uniform light
output of 0 6 med Forward voltage: 2.2V0C.
Max. current 25mA. T1-3a case style
276-035 1.39
8 Operates directly from 5VDC power
source Pulse rate: 3Hz Max. current 20 mA
at 5vDC. 276-036 .29

(8] Deluxe Molded Digplay Cass. Red lens Mount uptu four 0 6 or
eight 0 3' LED digits With brackets. 1'3/:ex3%x47/:¢

270-21 3.95
] HA 1003 Clock Casa. For car clock modules. Accepts 3 pushbut-
ton switches (not inc ). With brackets. blue lens 3‘/;)(2%)(2‘5

270-303

2742241 99¢ | B [ 4 [Femate[274-234] 99¢
274-226| 1 19| B | 6 |Female|274-236) 1.1¢
274-22911.39| B | 9 |Female[274-239]1.39
274-232 | 149| B | 12 |Femate|274-242{1.49

2-Pin Male & Femaig. (Not shown) 274-222 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

Radioe fhae

A DIVISION OF TANDY CORPORATION ¢ FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN NINE COUNTRIES
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~DIAL
DESK
_TELEPHONE

12VDC 10 AMP
POWER SUPPLY

$19%

* Wired
L d

) GEL/SEL
$H%ENERGY PAKS

Portable Power at Poly Paks Prices' Brand New. 4V @ 2.6 Amp.
Hr. Gel Cell storage battery. Units consiat of gelled electrolyte,
enclosed in hermetically séaled plastic, for yeara of dependable
service. Compact, (only 3-1/2" x 2-3/8" x 1-5/16" in size). Stack
‘em to produce 8V, 12V, 24\ _or increase the amperage up up
and away. Use ‘em fur Burglar Alarma. [ntrusion Detectors.
Ham, Mobile. or Solar Storage Applications.Cat. No. 92CUS788

It's Stacked Energy!
4V RECHARGEABLE

oG A1

HY GAIN
LED CLOCK KIT"

® Panel or case design o 3 PC set

“Kit consists of a 3 pe net, transformer, tunction
switchea-on-a-board, and a National MA1012-124 digital clock
module with ail parts and IC chip mounted on a 3" x 1 3/8” G- 10
pe board. The RED filtered module measurea 3" x 3/4" x /16"
The PC board-module is mounted in a bakebite frame 3 7/8" x 1 3/
4" x 1/8" with 2 holes for easy panel mounting. (3 %4 on centers)

59

T7*_» PARALLEL
&  ENTRY
=% DIGITAL

[Converts 115V AC to 12VDC ut 10 Amps fully regulated!Supplies
up to 15 Amp rurge Dusl tranmiator regulation with Motarols|

2N3055 and 2N3773 for muximum dependabiliny Less than
100mv ripple. regulation better then 5% Extrs large heat sink|
for ULTRA COOL. operntion Front panel on/off waitch, fuse, an
[indicator lamu for fingertip control. B x 6% x 4 high Wt. 9 Ibs.

NDY COMPUTER
MULTITESTER

® 1000 ohms per volt

1% precision, movements
diode  protected  aguinst
burnout. Measures DC volts
0-15-160-1000; AC volts
0-15-150-1000: DC current
0-150 sixtance X 10

Sensitivity 1000 ohms/volt

AC-DC. Usex penlite cell,
not included. Size 285 x
; VAR OU

5 oz

31/ x 1

=7 Cat. No. 3821

40 CHANNEL
. CB BOARD
e

Wé'ss’ss

“

Puly Pakn buys up fuctory close out frum Hy giin

o yougan' HBosrde buve Heatnked 9 Wett Amg,
Chip, RE wnd Mg Truimistors. and Nationsl Sem
MM werien IPLL My he used for 10 meter convermior
s B month weries 1R Lo 107 10 73 Mag + The
wlune miske (1 an obfer you tan't refuse

Cat. No. 92CUSES0

puri

1N4000 Epoxy Rectiiierq

Cat. No. Type Volte Sale

237 1N400L 50 10 for §.75
2378 1N4002 100 10tor .85
2379 1N40O3 200 10 for .98
2380  1IN4004 400 10 for 1.19
2381 1N400S 600 10 for 139
2382 1N4006 800 10 for  1.49
2383 1N40O7 1000 10 for  1.59

2000 DEGREE SOLAR
FURNACE ony 3595

Giant Fresnel Flat Magnifying Lense
It's difterent! 1t's unususl’ Megmfien like a lena. yet it's Nat' A
series of small concentric grooves extend from the center to the
edge of the lens, acting like a giant priam' Each groove bends the
light waves that hit 11, acting like a conventional convex lens
Lightw ive, and extremely short 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

40 channel CB
ONE ARM
BANDIT

:»$395W hy gain

© Single-Nanded Opa

Only

tion Leavea '‘One For The Road"

Now, take one hand command of il 40 ch's with the One Arm
Bandit, the set with the works in the mike Al the controls you
used to fumble {or on the dash, are planted in the Palm of Your
Hand OFF/ON,-VOLUME, SQUELCH, CHANNEL SELECTOR,
and DISPLAY, as well as the SPEAKER itseif are sll conviently
located where your fingers do the talking. Cat. No.

® Al Controls
Contalned in
The Mike

- e ——

—

HIGH POWER

Only
300 CFM $ 50
BLOWER 1 2

[magine a 300 CFM blower worth $33 00 at a special purchase
for economy savinge. ‘awerful T | dynamically balanced
Motor apecs 115vac 2.2 Am7pn Housing: Wheel 54" diameter,
2%" deep: houaing diameter 7'% » 3% deep; FLANGE 4% square,
INLET35/16x2% inck steel construction. 14” long, 115vac
wires with lugs. Use for home, shop and industry Wt. 12 |bs Re-
mwoved from equipment. Cat. No. 92CUS16S

3 ELEMENT
120 VAC HOTPLATE

This Top Quality. Multi-Purpose Hotplate features,
Built-In Thermostat, Neon "Red” AC Indicator Lamp,
and 1/8" Textured Glass Surface for even heat din
tribution. Generates up to 150° C. 120 watta: Use for
photographic applications, laboratory work, aquarium
heater. plants, etc. Size: 10-3/8" x 5-3/8" x 1/8", Wi. 1
I

3295 "Ea

2 for %5

b. 2 oz. Cat. No. 92CUS723

it burst into Names within seconds! Size 11" square, 3/32" thick
[Optically perfect. Wt. 1 ib Cat. Ne. 92CUS33®

HOW TO ORDER
during. stesre v
typs no-.
zine you ere
the month

When or
otalof numb

¢
neme of the mel
ordering trom end

.=

ULTRASONIC “TIE-PIN”
TRANSDUCER CONDENSER MIKE
l‘mflec; for dazens af projectn
neluding remate contra I littd
wlatmu 010 Sinda and Only  quaidy Met! encased. nnd
[T meter. 347 deep 4" Dla.-x ¥2”" omnidirectional. Frequency
with stundard KUA 1yge phann response 20-20.000 Hz. Less tie
5298 Jack 0] s 2 50 pin or lapel clip 600 ohm 1mpe.
Cet. No. 92€US37S .l dance. 1.5 VDC. Cat. No.87.39
osrircune LEDS: ) Your | | \BEEM -O- LIGHT” \
1788 MICRO TOPHAT RED {7y Cholice W
942  MED YELLOW
it mcno :.m;i!.‘.“.‘.‘:z 20for LASER DIODES
€

Rated 5.9 Wans

[ $2.49 | | Ll 0l $5.99

No. 92€U3508

JUMB0 GREEN
MICRO RED
JUMBO RED CLEAR

s
-
H

“INCHER"” READOUT DIP Cat. No.  Switches Sale
~ : O 3868 2 77
only To be exact 08" of an inch
COMMON CATHODE. direct SWITCHES clases, 3
$1 replacement for Litronics 747 O30z 4
Left decimal 5V 4 8 mile per oranrny 22703
ent Red
each  Cat. No. 920U3327 /- Cot.No. 03672 10

CIRCLENO.450NFREE INFORMATION CARD
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$1T4_.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 i1n
original packing w/roll of tupe. Size 6-1/2" x 3-1/8" x
5-3/8" W1 7 lbs Cat. No. 92CUSS4S

“CRIMP-ON”  PL-259
COAX PLUG 4for $1.29

Cat. No. 92CUS696

Quick. Easy plier crimping. No f

Soldering! Strip insulation

syueeze. Mates to 50.239. For
RG58/U - 59/U

MINI LECTROS

Order by
Cat. No.
92cus7ia
ond Velue

“*SKINNY-TRIMS”
= 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

el

6 for
52 49

Cat. No. 92CU3866

Type-63
SINGLE  TURN FLAT

20
S0 800 2.5K 20K 100K 1 Mex

LED ]
WATCH GUTS

49

(Ladies’

3 1, (Mon’s]
Cat. No or $3 (Men's)
92CUS118C Cat. No. 92CUSIISE |

KSe

MA P.0. Box
BE PHONED $0. LYNN:l‘Ezl:gaM
Terms: 4 L o
5 ¢ Add Postage Rat Vi
R"onc: 617) 245-3828 SeHNEUD
ail: 6.1
MiNiapon 8 Del Carmine ¢

ORDER: g3 Wakefielq. MaA
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DIGI-KEY

CORPORATION

Quality Electronic Componenis

TEXAS INSTRUMENTS GOLD
DGEBOARD CONNECTORS

© BOTH SOLOLRTAB AND WIRE wln num
© SOLOERTAB SOCKETS ARE LOW PRO!
+ WIRT WRAP SOCKETS ARE srunuo nommsvu 3

LERERAt gaERiki
Solder Tab

MN., AK., HI. RESIDENTS

I1.C.'S o RISISTORS s TRANSISTORS ¢ CAPACITORS s DIODES o
CLOCK MODULES + OPTOELECTRONICS o
DATA BOOKS o HEAT SINKS ¢ WIRE ¢ TOOLS

. AND MORE

800
45T 14 Pin Salger Tob 4 1000 Solder Eye
1 14 Pin Soider Tob 16 160 16.00
18 Pin Solder Tob 8 1.80 18.00 Wire Wrop
20-ST 20 Pin Solder Tab 0 200 2000 [R—— o
22.5T 22 P Solder Tob 7 2w 2ol
L ] :n n:);‘dv:’udmm 75 {solder Tail) micro-Inches goid inlay
i urlon bari
26.5T 28 Pin Solder Tob 2 280 w0l icho-tin CA 725 ulle
40-ST 40 Pin Solder Tab o4 000 et . "
8-WW B PinWire Wrop 28 230 205§ S westad canoeripeln
+ Preiooded, comtliever spring design.
14 Pin Wire Wrop % 2.50 2200 [« Contects are user removable
14 Pin Wire Wrap 30 285 25.50 won
18 P Wire Wrap 80 50 500 e e e e
20 Pin Wrra Wrop 0 665 5950 [emmnnmm T DO

22 Pin Wire Wrop RILS 100"'3.300" EDGLBOARD CONNECTORS Yo cu i v o oot
e =L

24 Pin Wire Wrop % [;m nine a
28 Pin e Wrop ® 0 I - ONIC HARDWARE KIT
s 7 S0 mw 1
o3 K
b

4 Pin Wire Wrog

0% sa
Forcoloriing bevs oedar PN CR11od 2

- —_—
'Ha SERIES . 136 'x.200" EDGEBO A RD CONNECTORS
e b

ARBR RBIBR

°
0.7 HIGH DIGITS — RED LED DISPLAY

o7 bown ocvvo ey

an Assortment of 18 Popular Yolu

310 DISC CAPACITORS

218-681-6674

1.C. SOCKETS & PINS s SWITCHES
BREADBOADING & TESTING DEVICES s DRAFTING SUPPLIES
.WRITE FOR FREE CATALOG .

THE MA1023 by
NATIONAL
SEMICONDUCTOR

HE _
CLOCK MODULE

921 Notie a 1er ol oprons

ot
3 o o b 5 o

2oRBB 8

28

EE5s

33338

741554
741555

741574

snn/zmc PLATED s
HARDWARE — ONLY

Price cides donded post < bor ond

PRE CUT — PRE STRIPPED
Wice for Wire Wropping. AWG-30 (0 25 MM) KYNAR
s

740925
7ACO26R

ki
228338288

2.

%35!

| s 10238
:g e 023
i o123
48|
|

Q9 * Inioid Walnut Chrome

+ Quick and Easy To Install!

‘/4 WA" RESISTOR ASSORTMENTS
Total

romber

RS12S

R$225

s
s
822¢  CLOCK GENERATOR s
8226 SYSTEM CONTROLLIR s
s
s

4
84
%
70
2
23
79 00
44 3
pri 150
2 50
7 0
4 28
9 0
2 I
4 50 9
74123 19 2 2 I
4128 o 53 20 193 750
o iy 2o 1
i 8 PR 1750
9 2 193 750
L En 2 M 24 2250
um ) i & 8 Eleo” 000
@3 2 = 8 72.50
R 0 9750
s 7ol 7 8 Ineseos 250 3120 1900
i o 5 T
s rof? N 2 1200
% 114 INERSY 128 132 10.00
via Ineserv 0 36, 6% 5
79 furzosey a4 690 5750
7415 7 840 20.00
745193 2 8 7250
83} & )| e g sw 930
" : 7 s 4 g
as19 8 40 FOATAICY ULitS ul
40 o luac 7o = -
45221 1.3 48 r OM DIOD!
s 126 Juazsoscy 125 s
0 IN52278 3.6V INS2438 13 [ineo02 o 700
4176 79 7ais243 1.70] 4086 79 Niwretocy 1 2sJlNeE2E8 36V msu}a 12V 11N2003 s %
Gl 23 [UA7812C0 "V 258 INs2295 43v  IN5245B 15V finenos 0 790
24180 70l7ais247  79] 4072 23 JUA7812C0 1.25IN52308 4 7V INS2488 18V liNa00S 1 9.00
7415248 79§ 4073 23 JUA781SCU 1 25QINS231A 5 1V 1NS2478 17V % 1 9.00
745249 7944073 23 JUATEIBCU  1.25H1NB2326 5.6y IN52488 18YRinen07 900
74\547 19 4081 23 QUATE24CU ) 25BINSZ338 0V IN52498 19V Natag 0 500
4510 114 JUATBLOSAC: IN52328 6.2V INS2508 20V Number
74189 3.50) 7a1s258 75|41 105 Juazatosacz sofllins2ise 68V INS2518 22vIRRIL STCHES |
7a1%0 123} 7520 34 8l08aC7 40fINS2368 75 IN52528 24v)pt 18 ).25.10 10.00/C
4101 Uazalioncz aoflws2378 87y 1N52338 25vfsebr 161770 10 1300 C
% w8lraswe )16 123 fuaratioacs aoflinszsee s v INszse 27w oeor 23 200110 19.00C RS150
Jon w|reisars 1aa|ssie 114 fuaraiisacs sofiNG23g8 .1V INSZS
70198 88feisars  rsjeas2o  11afUa7aliEacz aoliNs2s08 Tov  INS2seR i
74195 88) 7415 W ez 1e8Juaraizencs o lUNS2418 11V 1852578 33V
7% sl b 7se” 170
e R PV e | BO8OA :
74198 14907415295 112 80 i POUB DIG
749 14694 7415208 1 30] 8094 4gJUATo09C .
7ais357 ae] 495 o)
[CERES [t Bt o
4SS 67
i ule am
74365 67 msse‘ i fert N NE EAC .
i 7415368 679333 &) 8212 8224 0.00 &
368 67) s 0] 73433 6] ond 8228 0.00 00 od $0
b 7als39s 1 74] 7348 & PLUS SIXTEEN 00 9 od $0
75497 81 21024N-4L i d $0
, ssos 7] Jee? 7 P ALFOR — 0.0
DO T 00.00 !
MICROPROCESSC $44.95
83308 BSITCRU 3 USIC 3095
212 8.5IT 378 RANDED
8216 810 T /ONAL 8US ORIVER P WIR VISASMasior ChaTe,
L a0 DRIVE H 0O .0 Box &7, Thial River Falls, Minn. sovm

i 20gaP¥C 250 100 1060 500
0.50 2200P¥C 280 100 11 25 500

8251  COMMUNICATIONS INTERFACE l
10,50 l2490PVC 2.80 10011 25 500

8255 PERIPHERAL INTERFACE

7024 2K EPROM | USEC $578

2708 BK EPROM 450 NSEC 51875

2107AN. 41 1K LOW POWER 450 NSEC RAM: $ 60 DIG"KEY \\‘ L

SC MP 5 VOLY SC WP CPU $ 995

245 MICPUPROCESSOR 5MH 20100k 40 DIL, 24 9¢ Means (3 ‘

Toll Free jiv
Wats 0

93410N 2561 Bipolor Staric Ram 65 - Access 16Dip 195
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2 WATT RESISTORS AﬁSSOETMEN'Ii

Cotatog

ra.-n.n A«.,..a by ﬂhnnn or Mail

Geqrer of HerITy nor avalabie ™
omgl

allows you 10 becgrom e MAIO2] 1n

et saemres <nehr s ol il opmate 0 12
arce for 4100 o rosng)
romater e user gains

et fustire 5H-ucd b the MAIT2T Mol 1 *he o
4 1 conmmuous e Mo

» 1 3 porent.ames
o he WA* 021 romt 01

UA“073 makes  eaty Simoly conmect e

eoah 10 ge aty 0 dlarm it that
Compes erver g trtorm T orge 07 red iod dipiv low
5 57 mams cthar accatont feotyns

e you wi cxpen b

i ore. D1 Key 1 voducing a romcicl
onosms = ot o rbe 1o
X moduie But # roue pretarance o reedt

e rosien Yo
n tomnacticn tfared By The

DIGH- KEY SWITCHING PANEL KIT MA)023P

[Shown assembiad ond _sondmich nounted 1o WA1023 Clack Module

1 Clock Madula Daly (4ssambied 30 tavrec
Dw ke Swtghng Pane Ko for WAIO23 (Incuces 5.C
+ Wroocats Staotatls, Hordware Com

w1023
198 o 11 30770
sTormar

ATENTID CHIOMAFILTER snm OIE CAST MITAL FRAMS

Hr 5
[MOUNTS [N PANELS UP T0 3/1
n [

CRATCH RESISTANT Aln EASILY

THICK, WO £XPOSED HARD-
ANED, ELIMINATES

notﬁmna AOAPTERS AVAILABLE TO SIMPLIFY MOUNTING

120 MOUNTING ADAPTER FOR MA1001 & MAT002
471 MOUNTING ADAPTER FOR MA1010

427 UNIVERSAL PC BOARD WOUNTING ADAPTER
473 MOUNTING ADAPTER TOR MA1023

oy RETE

MAIO!

o
2 y a
24 %
o
7 ®
o
2 02 I
D POLYES
ORS
o 7R 150
47 7500 n v
002250V I

r'n‘bimaus?o UG NH[ o]
cae.

BTgﬂby Stocks the |
Entire AP Line

3388

AAAARBAARAANAAAN)

KRATIRLREEYY

ErrEowe

X NUT

2 LOCKWASHER
3 [OCKWASHER
& LOCKWASHER
B LOCKWASHER

ZZZmo B ERCna,
S8 i i s ot ish a nil

&

Rl

S

PANASONIC ELECTROLYTIC CAPACITORS

T

$533122238
-

1 Aring power

NSLSTIRLERITUSRE
3N

EREERENSR233IB RSB HENSENER

2288

BEERTLERRATEERES

2z em

Fbuu;-«-oo-sum

ey

£

reegE

%2

PANASONIC Mﬂ‘llllllb POLYESTER

ig
sgessesy
SEERESLaREEHE

ggﬂn

EEPPTRPTLL L]

PEPTIETITE3Y

sEamzRRAAA
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TELEPHONE/KEYBOARD CHIPS

7400 TTU == | EXCITING NEW KITS _ owl |, ‘mmommmors
VY ¥ holioo¥ ] AY-5-200 Repertory Dialler .
LLAHE SN 29 JEG00 HEXADECIMAL Thermometer Kit AY-5-9500  CMOS Clock Generator 495
SN7400N 16 SNT4T3N 3 SN74160N 89 AY-5-2376 Keyboard Encoder (88 keys 1495
8ybo: el ey
SN740IN 18 SNT47AN 35 SNZ4IBIN 89 ENCODER KIT = — ——— _ — 2 | Hootes Keyboard Encoder (16 keys| 795
SNT402N 18 SN7475N 49 SN74162N 195 EATURES: 74C922 Keyboard Encoder (16 keys; 595
SN7403N 8 SN7476N 35 SN74163N 63 :FAUH 8 bit latched output for micro-
SN7404N 18 SNZ4TON 500 SNT4IGN 89 brocessht vt ICM CHIPS
SN7405N 20 SN7480N 50 SN74165N 89 o 3 User Define keys with one being bi ICM7045 CMOS Precision Timer 24.95
SN7406N 29 SN7482N 99 SN7at6BN 125 stavle operation ICM7205 CMOS LED Stopwatch/Timer 1995
S % e A w18 * etcurcs cizan mowden 1or 30 19 W08 Sova Decads Caunter 1538
Pl P o A O o LED readout to verly entres 1CM7209 Clock Generalor £.95
SNTATIN 25 SNMIN 45 SNTaITaN B9 Ol R NI RO NMOS READ ONLY MEMORIES
s maw g gem o « G TS s s |52 S st o v | ooy oo v a G 130
1 ath Symbol & Pictures
SN7A1N 7 SNT49N aQ SNTVIN 79 FULL 8 BIT LATCHED DUTPUT—19 KEYBOARD R oD‘gg,g‘ A o0 | MCMesTs 128 X 9 X 7 Alphanumeric Control 13 50
SN7416N 25 SN7494N 65 SN74179N 195 The JEBOD Encoder Keyboard prowides two separate hiexadecimal .Accw,cv +1° nominal Character Generator
SN7417N 25 SN7495N 65 SN74180N 79 | digits produced from sequential key entrses to aliow direct prog | eSet far Fahrenheit or Celstus reading
SN7420N 2 SN7496N 65 SN74181N 195 | ramming for 8 bit microprocessor of 8 bit memory circuts Three | »Sim wainut case - AC wail adapter incl. MISCELLANEOUS
SN7421N 29 SN749TN 300 SN74182N 79 | (3)addmonal keys are prawided for user operahons with one iawing | *Size. 3-1/4"'H x 6-5/8"Wx 1-3/8" D TLO74CN Quad Low Naise bi-fet Op Amp 249
SN7422N 39 SN74100N 89 SN74184N 195 | 3 pistable output avalable The oulputs are latched and monitored TL494CN Switching Requiator 448
;x;:ggz g; Sx;“g;x 23 2%:];::‘1 ;-32 with LED reaouts Also included 15 a key enlry strobe TL496CP Single Smtchg\q Regulator ; ;g
41 1190 Divide 10111 Prescaler 18,
SN7426N 2 Surerie 195 Shrassen 338 JE600 ssg 95 JE300 .......$39.95 95H%0 Hi-Speed Divide 10711 Prescaler 1195
SN7427N NT74121N 35 NT741 125 e Q0 4N33 Photo-Oarlington Qpto-Isolator 3.95
SN7429N 39 SN74122N0 39 SN74191N 125 MK50240 Top Octave quuq Generator 17.50
SNTAIN 20 SNTAIZN 49 SNT410N 79 D|SCRETE LEDS ’: TIMEX T1001 DS0026CH Mz -phase MOS clook river 3.75
gx;ﬁgx ;g gz;::ggﬁ 33 zx;::ggz ;g LIQUID CRYSTAL DISPLAY TILzé)SB %7;% nurg dlsnGlay w/mteg logic chip VE gg
xosson s " st 125 dia. CLASS It Mucsa0 amér Sync Senarat
SN7438N %5 SNIATIN 75 SN7419N 69 cssse o I xcooom Jasyas s/st FIELD EFFECT MM5330 43 Digh DPW Logic Block (Special) 395
SN7430N 2 SNT4136N 75 SN74196N B9 . LD110/111 3% Digit A/D Converter Set 25 00/set
SN7adON 20 SN7ataN 79 SNZATON 8% 56Y yellow 481 XC209G  green 4181
SNT441N 89 SN74142N 295 SNTA198N 149 XC555C ear 481 xC00Y yellow  4/51 LITRONIX 1S0-LIT 1 SN 76477
SN7442N 49 SN74143N 295 SN74199N 149 .200" dia. 185" dia. Phaoto Transistor Opto-Isolator SOUND GENERATOR
SN7443N 7% SN74144N 285 SN745200 495 XC22R  red 581 XC526R  red 5/81 {Same as MCT 2 or 4N25) Generates Complex Sounds
SN7444N 75 SN74145N I SNT4Z5IN 179 XC22G  green 481 yEeoRG green 4/81 ¢ Low Power - Programmable
ST 75 SNTAATN 195 swazron 79 | XC22Y  yellow 481 yeony veliow 4§t 2/99¢ 3.95 h
SN74dGN 69 SN7AABN 129 SNTE2BIN 225 170" dia. XC526C  tlear 4181 40IGIT - 5 CHARACTERS . eac
SNT447N 59 SNT4150N ] SN74284N 395 MV10B  red 4181 . THREE ENUNCIATORS TV GAME CHIP ANO CRYSTAL
SN7448N 78 SN74151N 59 SN74285N  3.95 085 dia. 190 dia. 2.00" X 1.20" PACKAGE
SNISON 20 SN74TSIN 59 svoadesh 090 | puen s T gs1 XCIMIR red 5/$1 INCLUDES CONNECTOR AY-3-8500-1 and 2.01 MHZ Crystat (Chp & Crystal
SNT4STN 20 SN74153N 59 SN74366N 69 XC111G  green 4/81 T1001-Transmissive §7.95 includes score display, 6 games and select angles, etc 7 . 95 /set
SNT4SIN 20 SNTAISIN 99 SNTAITN 69 INFRA-RED LED XCUIY yolow 481 P G
9 $8 40 XR2242CP 1.50
SNTASIN 20 SNatsN 79 SNTAEN 69 Rl A XC111C  clear 481 T1001A-Reflective 8.25 i B asta” 430
SNT459A 2 SN74156N 78 SNT400N 195 XR210 l.: YRosss 330
SNIBON 20 SNTABTN 6 SN4IN 195 ] SPLAY LEDS o is KiE2 kAT XR2%er 28
e — TveE POLARITY WY PRICE POLARITY W emice | XRLSSS 130 JE2206KB 19.95 i
€04000 23 C/MO s TD4070 S5 | MAN T Common Anode-red 0 3% e commordmmss 1 o Snsse i NRislopse NRij3 268
4001 2 c0s071 2 | man2  5x7 Dot Mat-red 300 495 MAN6740  Common Catrodeed DD 560 99 kA Re20T T XRS 408
Coac2 S cD4028 €Da072 a9 | MANS  Common Catnode-red A2 25 MANGTS0  Common Cahodered = 1 560 sg | XRS6TCR . XR2207 3. :
R567CT  1.25 2 XR4202  3.60
006 119 this 1 Coao7s 139 | mana Common Cathode-red 187 195 MANG7GO  Common Anode-red 560 s | X K XR22 5.20 Y4213 208
CDa007 2 €04030 I CD4081 23 | MAN7G Common Anode-green 300 125 MANGE7B0  Common Cathode-red 50 g | XRISIOP 1. Xrze09 118 it X
€04009 a9 C04035 99 C04082 23 | maN 7Y Common Anode-yellow M 9w o Comman Anode-red = 1 0 % At 3.8 XR2211  5.28 e e
€04010 e 4040 119 £D4033 99 | MAN72  Common Anode-rad 300 99 D704 Common Cathode-red o se | XAi48 ng XR2212 435 Lvisl i
C04011 2 st 135 C00%8 240 | MAN7S  Common Catnode-red 30 125 o0 Common Anode-red 300  s9 p XA1489 1 XR2240 3,45
C04012 25 €D4042 93 MC14408 14 95 MAN 82 Common Anode-yellow 300 99 oL728 Common Cathode-red 500 149 D'DDES TYPE VOLTS W PRICE
04012 38 04043 89 MC14410 1495 § MAN B4 Common Cathode-yaliow 300 99 DL7ét Common Anode-red 600 125 INADO2 100 PV T AMP 1271 00
ggwu 13 D404 8 MC14a11 14.95 | MAN 3620 Common Anode-orange 200 9 DL746 Common Anode-red = 1 60 tag | TYPE  voLts W PRICE  1N4003 200 PIV1AMP 12100
4015 118 04046 179 MC14419 495 J MAN 3630 Common Anode-orange = 1 300 FE T Common Anode-red 600 149 | 76 33 400m 41.00  1NADO4 400 PIVTAMP 120100
ggjg:g e a2 mgmggé 1995 | MAN 3540 Comrion Cathoce-arange 30 95 DL7ag common Cathode-red = 1 630 143 | 751 51 a00m 4100 INADOS 00 PIV 1 AMP 10/ 00
11 4048 135 14! 5 | MAN 4610 Common Anode-orange 300 99 DL7SO Common Cathode red 600 148 | N752 56 400m 41 00 1N4006 800 PIV 1 AMP 10/1 00
04018 % 04049 a9 MC14507 93 | MAN 4640 Common Cathode-orange 400 9 033 Common Cathode-red 10 35 | IN7S3 62 400m 4100 1N4OD7 oot ikueagiono
04013 a9 €D4050 a9 uC12562 1450 | MaN 4710 Common Anade-red 400 99 FND70 Common Cathode 250 69 | INs¢ g8 a0om 4100 1N3600 200m 6/100
€04020 119 €D4051 118 MC14583 350 | MAN 4730 Common Anode-red = 1 400 99 FND358 Common Cathode = 1 357 98§ iN7s7 80 400m 4100 1N2148 75 10m 1511 00
CD4021 139 €Da083 119 CDa508 395 I MAN 4740 Common Cathode-red 400 99 FND35Y Common Cathode 357 7S f N9 120 400m 4100 tN41S4 35 1om 12100
CDa022 119 04056 295 04510 139 | MAN @810  Common Anode-yellow 400 95 FNDS03  Common Cathose(NDS00) 500 9 | wess B2 400m 4100 NS5 75 2sm 1511 00
ggizgg = gmusg 995 cgagn 125 | MAN 4840 Common Cathoge-yellow 400 99 FNDSO7  Common Anode (FNDSI0) 500 %9 | no6s 15 400m 4100 INT34 56 1w 2
4060 139 04515 295 | MAN 6610 Common Anode-orange-D O 560 99 50827730  Comman Anade red 300 130 | sz 56 s00m B NI 62w 2
€04025 23 04066 79 €Da518 129 | MAN G630  Common Anode-orange = 1 560 99 HOSP-3400 Common Anode-red 80 210 | w23 62 500m 8 NI BB tw 2%
04026 225 CD4068 39 04520 129 | MAN 6640  Common Catnode-orange D D 560 95 HDSP-3403 Common Cathode 180 800 210 | ws2as 68 s00m 8 7B 82 Tw 2
€04027 89 £04068 45 CD4566 225 MAN 6650  Common Cathode-orange = 1 560 99 5082-7300 4 x 7 sgi Digit-RHDP 600 19 95 1N5236 75  500m 28 1N4742 12 1w 28
MAN 5660  Common Anode-orangs 560 99 5082-7302 47 Sgl Digit LHDP 500 1995 | Ns2a2 12 500m 28 N 15 tw 28
74800 39 74 C[](] 74C163 249 | MANG6BC  Common Gathode-orange 560 99 5082-7304  Overrange character (= 1) 600 1500 | WNs245 15 s00m 26 INU183 50 PIV 35 AMP 160
;:ggf gg T a0 ;:E]?‘ ggg MAN 6710 Common Anode red-D D 560 99 50827340 4 x 7 Sql Digt-Hexaceomal 600 2250 | 1Nsss 25 40m 6/100  INt184 100 PIV 35 AMP 170
s NGB8 150 7m §100 INTIBS ISOPIV3SAMP 170
74008 43 74090 195 740132 243
74610 3 74093 195 740193 249 RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA TV R - T A
T4C18 195 74095 195 740195 249 Mepsoisr 215 casosen 200| CHIPS/ORIVERS | mwsaog $4 95 | MC1408L7 495
o) - s e st 3% fownmr 256 caleW 160 MwsTzs 5295 [ MMs31) 495 |MC1408L 5§75 SCR AND FW BRIDGE RECTIFIERS
P CA03ST 248 CA3086N 85( MM5738 2 95 | Mm5312 4 95 [ MC1a3aL 2951 casn 15A w400V SCR(2N1849) $195
(500 s (gl Tiiexs 8% fowmst 135 cwsossn 375 Dwages 2 gg | MME314 495 Mo3002P 2981 cim 39A @ 600V SCR 195
1 MMS316 695 | MC30619 350 “
74073 89 nuci0 24 80C95 150 |G 338 Semanr ]33] Dueses 190 | wwsais 995 |MCsoteraste  7sof 2n2azs 16A @ 300V scA 50
7478 89 74C161 249 80097 150 lcasoson 325 Casisor 1 25| OMases 75 | MMS369 295 | MC4024P 39s| MDA 9801 124w SOV FW BRIDGE REC 195
v 775 LTN EAR TV TON 7o | cazosor 8 CAMOIN 13| 9978 7 seq MMSET 19964 ¢ 95 [NCAD4OP 695] MDA 980-3 124 @ 200V FW BRIDGE AEC 195
Laeno 99 M711N 39 CASOBIN 200 CAJBOON 3500 C A LED grver 150 DL EIRLAT A s o TORS oviwoe 00
e LMUOK-1B 135 P ok TCSOLDERTAIL — COW PROFILE (TIN) SOCKETS MPSADS 0 on30ss 89 oo 410
M302H 7 LM340k-24 1 35 LM73oN s 124 25-49 1-24 2549 50100 | MPSADS 5100 MJEI0SS 100 2N3906 4100
M08 100 fireonid Derown 3 | sone sz T e 2pnte 8 7 s 3 | nsw 8100 N33 5100 2Na013 3100
LM30SH & Tl fg Dwratien 39 [1entP 20 g 18 - 2pnlp 38 37 3% | mses 6100 oN3398 5100  2Né123 6100
LM3O7CNH 35 LM340T 12 1 Zg LM747NH 16 pin LP 2 21 .20 I MpolP 45 44 43 40409 175 pN3se7 37100  PN4249 an 0o
(M30BONH 100 LM340T-15 125 (M7agnH  3g | 18pnlP 29 2 2 3anLP 80 59 58 40410 175 PN3568 $100  PNa250 100
M30SH 110 LM30T 18 125 LMz 295 | AP0 M ®@ 3 SOLDERTAIL STANDARD (TIN) 40polP 83 ST (T i P 4100 N440D Per)
LM3ogK 125 (M340T-24 125 LMI4SBONH 59 BpnSTS B %0 81 MES 3526 SN o) Oy 2has() an o
IM3106N 115 (M3EN 100 MCigen 139 | 14EmST S22 28 2% aonar Y1 125 115 | 22as 2100 wps3702 5100 2N4402 4100
LVBHNH 50 (7N 195 weiaan 139 poenST % » pnST 159 1es 130 | 22k 4100 oN3704 5100 2N4403 an 00
M3t 195 I 325 Lmagen g5 [8emST % : b ; a2z S100 - wesaroe $100  2N4408 piHon
LM317K 550 M3y 10 Missey 175 | 24PnST 49 45 42 SOLOERTAIL STANDARO (GOLD) o PN2222 Plastic 7100 2N3705 5100  2N5086 41100
LM3IBCNH 150 IM3BON 125 MCI7415CP 3 00 24pnsG $ 70 63 ST | 2n2369 100 MPS3705 5100  2N5087 400
LM319N 130 LM3B0CN 5 LM2171N 195 BpinSG  $30 27 2 28ons6 110 100 %0 2N2369A 4100 2N3708 $100  2NS088 4n oo
LM20K-5 1 35 LMigIN e (msoin zos | M4PMSG 35 2 29 3pnsG 165 140 126 MPS2369 5100  MPS3708 5100  2N5089 4100
LM320K-52 135 LM3BN 17 tioswy g0 |fhemSE %3 @ (It UGN (21T 4100 ansr SDI - 2uA(29 SO
bz 135 o800 g e [ 1000 ®  WIRE WRAP SOCKETS o S Feih B ]
5104 600 LM3900N(3401) 43 8 7! i
LM320K18 135 NESO9A 495 S0 89 ‘gg:: L OE Sl (GOLO) LEVEL #3 - R s o | eneso7 easic 100 onaresa 100 2N5139 5i1 00
LM320K 24 135 NESIHY 395 wasosy 125 | gniun g B 7 R 28.pn WW 1 40 125 110 | 2N2ws 5100 2N3772 225 2Ns210 oaeo)
LM320T5 125 NESIST 600 MC5558Y 59 |16 om ‘3 ‘2 o 36 pin WW 1 59 145 130 | MIE29ss 125 2N3823 100 2N54d9 3100
LM320T-52 125 NESA0L 600 80388 495 1 18 o Wi 40 pn WW 175 185 140 [ _2N3053 2000 _aN3%03 ___ S/00 nsesy 3,100 }
LM3201-8 125 NES4aN 495 LM75450N 49 50 VOLT CERAMIC
LM320T-12 125 NESSON 130 75451CN 39 o, CA ACITO R msc CAPACITORS c R N E RI
LM320T-15 125 NES55V 33 7545208 33 /O 19 1099 100-
s R w2 e 3 L e o EE S e UYE
2, . 5 f M7uf
(M323K-5 595 NESGIE 500 754910N 7 G0t B0 iR LIS G 0 sorcs $1.75 an gg BB o % 0 ok
WazaN 180 NESGZB 500 754920N 89 L 1 RSO Ry 100 ot 05 04 03 022uF 06 05 04
LM339N 99 NESBSN/H 125 75493N 83 ASST. 2 Sea 1HIPHM DD tmA e 390 KM e e 50 PCS 1.75 220 pl 05 04 M 0474F 06 05 04
LM340K5 135 NESSECN 175 75494CN 89 TN D R R e ke . 470 o 05 04 035 uf 1208 075
LM340k-6 135 NESSTVH 99 RC4136 125 S B L) R ERS N 1.75 100 VOLT MYLAR FILM CAPACITORS
LM340K 8 135 NESTON 495 RC4151 285 ASST. 3 5ea . K - 50 PCS . 001mt 1210 07 o22mt 108
LM340K- 12 135 LMI03CNH 69 RC1%4 595 - o 2 O 0022 12 OO/ 7 C IR
71 1 t
LM340K 15 1 35 LM70NH 29 RCa1%5 449 ASST. 4 Sea w7 h 1 5 sopcs  1.75 BT R m
741500 29 7415138 89 Y . » e +20% OIPPED TANTALUMS {SOLID) CAPACITORS
740501 2 74L800TTL 7415139 89 ASST. 5 Se new ’_: ;:_ ,::b 50 PCS 1 75 1135V 28 22 17 1 5,§5V ' 30 2% 21
741502 2 7Lsar 7418151 89 . g - ’ 0 15/35 8 2 17 22080 327 2
741503 29 LSS 29 7418158 89 500 180 Y o Ism 2235V 28 23 17 3325V 31 a 2
740504 35 ;:tgg; gg 7418167 83 ASST. 6 Sea v e 56 580n Ao sopcs 1.79 i? ﬂ Zg g ooy R B B
: )
filses gg ey a2 ;:tg:gs . :2 ™ 1oy Cam L LM Sa3Ev 2 23 1 |5/2255v g ;‘7 Eg
74509 3 74578 45 7415162 vis | AssT.7T se om - vay ey Snte sorcs 1.75 1035V %8 23
781875 . MINIATURE ALUMINU! LYTIC
74510 B e s 115 | ASST. BR Includes Resistor Assortments 1-7(350PCS.)  $9.95 ea. o Loue B —
41511 75 74L876 45 7418164 125 47,50V N ey R B P
74513 59 ;:tg;g - 74LS175 9 | $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ 1050V © w1 ansov Bt
;ﬁ:lg 125 e 06 i:tilié 3 :g Calif. Residents Add 6% Sales Tax 1979 Catalog Available — Send 41¢ stamp 3350V 1209 10V 1310
£ 740586 Postage — Add 5% plus $1 Insurance {if desired) 47,25V [ 10025Y B
74520 2 7ALSH 4 7418191 115 10/25¢ 131310 1oV B 1411
74821 35 741590 5 7415192 115 — PHONE 10/50V B 18 12 a7i6v 151310
741522 3 741582 s 7418193 115 22125V 1715 12 42sy 51310
741526 ® 741593 7% 7415194 115 ORDERS 22 50v 24 20 18 47s0v % 11
741827 35 74895 9 7415195 115 WE LCOME 47 25v 18 17 15 1018V " 12 09
741828 35 ;4L§9€) 1 1? 7415253 99 (41 5) 592 8097 45652;\[ 25 21 19 10125V 15 13 10
74530 5 LS s 7415257 4 - 1007 2420 18 1050V 611
741532 35 7405109 45 7415258 175 E L E C TR 0 N |c S ;gglgg\é 35 gg 28 47,50V 4 19
740837 p as? 5 7415260 69 - . . i 32 25 10016V 1915 14
Talsa = 48123 123 7415279 o5 MAIL ORDER ELECTRONICS — WORLDWIDE a0 B4 B o % 2 18
s e s w 7415367 7 1021 HOWARD AVENUE, SAN CARLOS, CA 84070 et 5 H H S £ g
L8132 99
74136 F e e ADVERTISED PRICES GOOD THRU AUGUST e 70 6255 47025 B2
88 POPULAR ELECTRONICS
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( Transistor Checker

— Completely Assembled —

- Battery Operated —
The AS| Transistor Checker (s cap
able of checking a wicie range of
transistor types, either "in circuit
or out of circuit. To operate,
simply plug the transistor to be
chacked into the front pane
socket, or connect 1t with the alli
gator clip test leads orovided
The unit safely and automatically
ioentifies low, medium and nigh
power PNP and NPN transistors
Size 3u x 6% x
“'C” cell battery not included.

Trans-Check $29.95 eat.

Custom Cables & Jumpers
N

4
Z s

DB 25 Series Cables

Part No Cable Lengm CDnnec(ors Price

DB25P-4-P 2-DP25P §1595ea
DB25P-4-S 4 r( 1-DP25P 1-25S5 $16 95 ea
DB25S-4-S 4ft 2-DP25S $17.95 ea

Dip Jumpers

DJi4-1 11 134 Pin S159 ea
DJ16-1 1 1-'6 Pin 179 ea
DJ24-1 11t 1-24 Pin 279¢ea
DJ14-1-14 f 2-14 Pin 279 ea
DJ16-1-16 1 2-16 Pin 319ea
DJ24-1-24 it 2-24 Pin 495 ea

For Custom Cables & Jumgurs, See JAMECO 1979 Ca(zlng 1or Priting

. CONNECTORS
o —

25 Pin-D Subminiature

DB25P (as pictured) PLUG {Meets RS232) $2.95
SOCKET (Meets RS232) $3.50
Cabte Cover for 0B25P or DB25S ~ §1.75

PRINTED CIRCUIT EDGE-CARD

156 Spacing-Tin-Oouble Read-Out Fits 05410 070 P C Cards

DB25S
DB51226-1

Bifuracteg Contacts

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

80604 8080A SUPPORT DEVICES
30804 cPU s9% MANUALS

) s M-Z80 User Manual $7 50
8212 8-81 Input/Ouiput 3% .

L . M CDP1802  User Manual 750
8214 Prionty fnlerrupt Cantrol Sl0  GER= Al 500
8216 B1-Directional Bus Driver 309 M selpane <
822+ Ciock Genertor Driver 3% ROM'S
8226 Bus Driver ERE P

’ 2513(2140)  Character Generator(upper case $9.95

Saen Eystem{Coniokei Bis] Divet 95 96133021)  Character Generatorliower case) 955
8238 System Controlle 595 . 3
% L % w16 aracter Generator 1088
823 Pren) ElenemiTimer \Lge MMSZION  2048-8if Read Ony Memory 195
8255 Prog Peroh 10 (PPH 995 AAM'S _—
8257 Prog DMA Contro e
8259 Prog Interruot Control wes 10 gk g1

6800 6800 SUPPORT DEVICES g . s H
e oY e D0EON 26K Sutc 395
MCS802CP  MPU with Clock and Ram s % Mzt B s
MC6B10API  128X8 Static Ram 595 oy 25K St 398
MC6821 Penph Inter Adapt {MC682" 749 545 2564 Statc MOS 495
MC6828  Pnooty Interrupt Controlier 1285 5ypy 029X Statc 450ns 9.95
MCBE0LE  1023X8 Bt A0MI(MCRIA30-5} M e 10244 Static 450ns low power 1095
MCBB50  Asynchronous Comm  Adapter 795 e 1024%4  Statc 300ns 1095
MCE852 Synchronous Senal Data Adapt 995 5y 02aXé  Statc 300 1195
MCS860  0-500 bps Digital MODEM fpgg JlLe 102 patcis0OsHiowjacwery 1l
MCSBE2 2400 ps Modulator eg U 2. e e

ST ]

WCBBSOA  Quad 3.8ate Bus Trans (MCBTZE 225 Soog 007 dGeK1 Byeamc e
= orgcnopcs;gusson CHIPS_MISCELLANEOUS T MmO B Sancroe £98

( 5 93421 256X1 Static 295
280A(780-1% CPU 2495 yppd14 4K Dynamic 16 pin 495
== 2 e

) UeD4tE 16K Dynamic 16 pin 99
6502 PU 11.95 (MK4116:
8035 881 MPU wiclock, RAM, 10 1nes  19.95  TMSS0As. K st 14
PB085 cpu 1935 asnL
TMS39000L  16-Bit MPU w hardware. multiply TMS4045 1024X4 Stauc 1495
& dwide 4895 2117 16.384X1  Dynamic 350ns. 995
S| REGISTERS (house marked)
MNSOH  ual 25 Bii Dynamec S50 MMS%2 X1 Dynamic 00
MMS03H  Dual 50 Bt Dynamic 50 -
MM508H Dual 16 Bit Statc 50
MNVS0BH Duat 100 Bit Stae 50 17024 2048 FAMOS $595
MMSIOH  Dual B4 B Accumuiator 50 27INTEL 16K EPROM 5995
MMSO16H 500 512 Bt Dynamic 89 TMSZ516 ek EPAOM w99
25047 1024 Dynamic 395 (2716 *Requires single >5\l power supply
2518 Hex 32 B Statc 195 TMS2SI2  4KXB 5 95
Dual 132 Bit Static 295 2708 8 Eonon 109
512 Static 99 26T 18K EPROM 2995
1024 Dynamic 295 “Requres 3 volages 5V <V, 12V
Dual 256 Bit Static 2% 5203 2048 M0S 1485
Oual 250 Static 400 6301.1(7611) 1024 nsmr 8ipoiar 319
Duat 240 Bt Static 400 6330-1(7602) 256 Open C Bipola 295
Quad 80 Bt Sianc 295 82523 32%  Open Colector 35
1024 Stanc 295 @115 4086 Bipoar 1995
3 695 825123 38 Tnstate 3%
74LS670 4X4 Register File {Tr State 249 74186 512 TTL Gpen Collector 9.95
2 74188 265 TTL Open Covector 39
A.Y-5.1013 30K BAUD 595 745287 102 Stac 255

The Incredible
“Pennywhistle 103"

$13g.95 Kit Only

The Pennywhistis 103 s capable sf racording data 1o and 170 audio lape without
cntical speed requirements f0r the recoroer and it 1§ abie to communicate directly with
another modern and terminal for telephone “mamming  and communications in
aoditon. 115 free of critical adustments and i buslt with noo-precision, reaaly available
parts
Oata Transmission Method Frequency-Shift Keying full-dudlex {nall-duplex
selectable)
300 Baud
Asyncnronous Serial (return t mark lavel requied
between each character)
2025 Hz for space 2225 Hz for mark
Switch selectale Low (normal] 1070 space
1270 rark High 025 space. 2225 mark

46 dbm accoustically coupled

15 gom nominal Agjustabie from
1 20 dom
Frecusncy relerence automatically agjusis 1o
allow for operat on between 1800 Hz ana 2400 Hz
€14 AS-232C 0 20 A current loop [recerver s
optoisolated and nan-polar)
120 VAC single pnase 10 Watts
Allcomponents mount on & single 5 by 4
printed circuit boaro All components nciuded
Requires 2 VOM Audo Oscilator Frequency Counter and/or Oscilloscope 10 align

Maximum Data Rate
Data Format

Receive Channel Frequancias
Transmit Channe! Frequencias

Raceive Sensitivity
Transmit Level

6 dom
Recaive Frequancy Talerance
Oigltal Data Intertace

Pawer Requirements
Physical

TRS-80
16K Gonversion Kit

Expand your 4K TRS-80 System to 16K. Kit
comes complete with:

* 8 each UPD416-1 (18K Dynamic Rams) 250NS

TROCsurY-\?{XERH Or conversion $75 . 00

== CONTINENTAL SPECIALTIES

4-Digit Clock Kit

* Bright 357" ht. rea display

« Sequentlal flashing colon

* 12 or 24 hour operat on

* Extruded aluminum case (black)
* Pressure switches for hours, minutes & hold functions
*+ incluges all components. case and wall transformer

T k30 $14.95

Jumbo
6-Digit Clock Kit

Proto Board 203

4 W wm $75.00

Proto Board 2031!

e $124.95

Madel LxWxH

Number Inches; Price
PB-6 60x45x14 $15.95
PB-100 6.0x45x14 $19.95
PB-101 6O0x:5x14 $22.95

LxWxH
Number {tnches] Price
PB-102 70x45x1.4 $26.95
PB-103 90x60x14 §44.95
PB-104 98x80x14 $54.95

COMPUTER CASSETTES

y Ap—— » 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
$14.95

{Case and 6 Cassettes)

* Four 630Nt and two 300" ht. commOon anode displays
* Uses MMS314 clock chip

* Switches for hours, minutes and hold functions

* Hours easily viewable to 30 feet

* Simuiated wainut case

* 115VAC operation

* 12 or 24 NOUr OPeration

* Inciudes all components. case ana wall transformer

« Size: 6 x 3k x 13 JE747 $29.95

THE SINCLAIR PDM35

nc Valls 4 ranges

1 count
L uu»oaur
AC vmn(m m s Kiz)

of reac
Mote May 1
Resistance (5 tanges
Range 11 10 2
ACCuracy 0 reat n, 1 nt

- —
®Bright 300 ht. comm.
ode display

®Uses MM5314 clock chip
sSwitches for hours, minutes

and hold modes

Hes. easily viewable to 20 ft

imutated walnut case

*115 VAC operation

©12 or 24 nr. operation

*incl. all components, case &
wall transformer
*Si

JE701 iioum

cath-

x V%

5 unchi v!hvvr\‘,lh
mmnmns 5in»3u

ent lug

POM35: Digital Multimeter $59.95
{completely assembled)

PDM-AC: 117V AC Adapter 6.95
PDM-DP:

Deiuxe padded carrying case 6.95

100 MHz
8-Digit

COMTIMAIK Lr(CaiTitt OOPFOREIION

Counter

® 20 H2-100 MHz Range o FOUr power uce: e
® & LED Dispiay bartenes 110 or 220V with
. cwa controlied limebase charger 12V aith autd
. ighter adapter and external
- Fn'buﬂ complelel, 210V power supply

MAX-100
oS 175k $134.95

1583

ACCESSORIES FOR MAX 100:
Mobile Charger Eliminstor
yse power from car battery
Chalulr/[llmlnl!m

e 110V

Model 100 — CLA $3.95

Model 100 — CAf $9.95

y
"SUP 'R’ MOD Il
UHF Channel 33 TV Interface Unit Kit
Wide Band B/W or Color System
? * Converts TV to Video Display for
home computers, CCTV camera,

& Apple |1, works with Cromeco Daz-
zler, SOL-20, IRS-80, Chatlenger,
etc
{ . 3 MQOD It is pretuned to Channel 33
(UHF)
s % [ncludes coaxiai cabie and antenna
3 transtormer

MoD I $29.95 Kit

Function Generator Kit
"1 + Provides 3 basic wavetorms
\ sine, triangle & square wave
« Frequency range from 1 Hz to
\ 100K Hz
« Output amplitude trom 0-valts to
over 6 volts (peak to peak)
« Usesa t2Vsupply ora -6V spit
- supply
‘ « Incl chip. P C board, compe-
- nents and Instructions

se22068 $19.95

6-Digit Clock Kit $19.95

REMOTE CONTROL
TRANSMITTER & RECEIVER

REGULATED POWER SUPPLY ¢

5V-1AMP
POWER SUPPLY

*Uses LM309K

*Heat sink provided

+PC Board construction

+Provides a solid 1 amp
@5 volts

*Can supply up to *5V,
#9V and *12V with
JE205 Adapter

*Includes components,
hardware & instructions

+Size: 3% x5"x2"H

JE200

JE200 $14.95

JE205 ADAPTER BOARD
— Adapts to JE200 -
+5V, +9V and £12V

«DC/DC converter w/
| +5V input
.Toriodal hi-speed
switching XMFR
“Short circ.protection
“PC Brd. construction
+Piggy-back to JE200
board
- “Size:3%"x2"'x9/16"'h
Lol ) JE205 81295

)

CASSETTE CONTROLLER

IDEAL FOR TRS 80

Plug/Jack interface to any
computer system requiring
remote control of Cassette
functions
The CC100 conirols cassette
motor functions. monitors
tape location with its internal
speaker and requires no
power. Eliminates the plugging
and unplugging of cabies dur-  #CC-100
ing computer l0ading opera-

tion from cassette 52950

Digital Stopwatch Kit ...

* Use Intersil 7205 Chin —
* pjateq thru double-sidea P.C. Board - N
* LED aisplay {red) =
* Times to 59 min. 49.59 sec. with auto reset

* Quartz crystal controiled

* Three stoPwatches in one: single event, split TR

{cummulative) & tayior (sequential timing)

Je900 $39.95

* Uses 3 penhte batteries
*Size: 4.5 x 2.15" x 90"

$10.00 Min. Order — U.S. Funds Only
Calit. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insuranca {if desired)

Spec Sheets — 25¢
1979 Catalog Available — Send 41¢ stamp

MM [~ == ] PHONE
(N FREE T, ORDERS
S ALOG amﬂco WELCOME

gCAT
SISl ¥ |'E ECTRONICS IGEEALY

MAIL ORDER ELECTRONICS — WORLDWIDE
1021 HOWARD AVENUE, SAN CARL 0S, CA 94070

ADVERTISED PRICES GOOD THRU AUGUST

63-Key Unencoded Keyhoard

This is a 63-key. terminal keyboard newly manufactured by a
large computer manufacturer It is unencoded with SPST «eys
unattached to any kind of PC board. A very solid moided plastic 13
x 4 base suits most application. IN STOCK 529 95/each

Hexadecimal
Unencoded
Keypad

19-key pad includes 1-10 keys.

ABCDEF and 2 optional keys and &
shift key $10.95/each

AUGUST 1979

CIRCLENO.320ONFREE

tNFORMATION CARD
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DATA

FREE
DATA SHEETS!

IN OUR EFFORTS TO KEEP YOU, OUR CUS:
TOMERS, UP-TO-DATE;, WE ARE HAPPY TO
OFFER YOU FREE DATA SHEETS FOR ALL ICs
THAT WE CARRY. THESE ARE HIGH QUALITY,
FULL-LENGTH REPRODUCTIONS OF ORIGINAL
SHEETS.
REQUEST, HOWEVER, THAT YOU LIMIT YOUR
REQUESTS TO ONE DATA SHEET FOR EACH
DOLLAR WORTH OF MERCHANDISE THAT

7405490 51.49
7415670233

74500 . $036
74502 035
74503 035
74504 036
74505 0.36
74508 0.38
74509 0.38
74510 0.35
74511 038
74515 038
74520 035
74522 ©.36
74530 0.35
74532 050
74540 035
74551 035
74580 035
74564 038
74565 0.38
74574 058
74576 058
74578 0.58
74586 0.58
745112, . 058
745113 058
745114 058
748132, 075
745133 . 038
745134 038
745135, 049
745138. 077
745139 150
745140 .047
745151, 0.69
745153, .0 75
745157 . 0.75
745158. .0 75
745174 150
745175 145
745188 . 275
745194, 175
745200, .3.25
748206 3.5
745253 . 095
745257 115
745258. 115
748280 2.25
748287 320
745289 355
745300. 160
745305 190
745310 285
748312 1.058
748313, 155
748316, 280
74574 410
745342. 120
745343, 495
745346. 125
745362 215
745387 4.70
74C00  $D.24
74C02 024
74C04 0.26
14C08 025
74ci0 024
74C14 0.90
74C20 0.25
74C30 024
74C32 0.25
74C48 127
74C73 on
74C74 048
74C76 o0n
74C83 137
74C85 137
74C86 0.49
74C89 395
74C90 097
74C83 097
74C95 1.09
74C107. . 069
74C151 189
74C154. 290
74C157. 189
74C160 117
74C161 117
74C182. 117
74C163 117
74C161  1.09
74C165 109
74C173. 129
74aC174. 115
74C175 115
74C192 137
74C193. 137
74C195. 108
74C200 .7 50
74C22. 189
74C901.  0.48
74C802 048
74C903 059
74C504 059
74C805 . 600
74C806. 059
74C907 059
74C908. 119
74C909. 178

74€910,
74C914.
74C918
74C925

74C926.

74€921
74C928

4000
4001
4002
4006
4007

4010
4011

WE

$6.00
118
1.49
780
780
7.80
780

Jeeic  Breadboarding Center Jaz W

MINI-/MICRO-COMPUTER PLUGBOARDS

Vector Mini-/ Micro-Computer Plugboards are ideal for those who want to design their own interface or memory boards for a wide range of computers The boards offer the
same edge-connecior cantacts spacing as the original menufacturers’, and the 0.1 x 0 1" grid of 0.042" diameter holes will accept a wide range of Vector Pins and Terminals that
are listed below. The boards available are: Type 3662 for geneal purpose use, Type 4350 for T1 980 Series. Type 4607 for DEC LSI-11, PDP-8, and PDP-11 Series, Type 4608 for
{ntel SBCBO and National BCLBO Series, and Series 8800 Boards for Altair 8800 and IMSAI B0BO Series

Tvpe 1608 piughosads are suitable for use wiih INTEL SBC8O and National 8LCBD Series
Microprogessors. 1t has Series B0 size, shape and connector patterns; ang can accomodate up 10
54 16-pin DIPs 0.042" diameter holes an 0.100" centers accep! a wide variety of Vector pios and
special D@ wired area  all set.up 10 acceot a 7800 Series o LM340-Ser ies valtage requlator. There
are hive contact fingers, two 25/50, one 13/26, one 30/60. alt on 0.1 cexters, and one 43/86 on

Plughoacd Type 3667, which measures 45 x 6,57 teatures 22 numbered contacts on the
fiont The reversa side has 21 letter contacts, plus 3 giounding contact. The copper Contacts are
oI over nickel plated and are on 0,156 centers. The card hits standard 5% card cages The P
pattern piughoard grovides mavimum flex bility 1n component layoul using any tegrated Eircuit
Gackage of discrete component. Pre-punched grids in 1/16" epoxy glass v.ith 0.042" diameter hotes

on 01" x 0.1" centers register with DIP sackets and similar components 0.156" centers. All contact areas are 9oid over nickel piated. The Pads on the board iself are all
CATALOG NO 23-36620 $766  2:0z copPer with tin Piating. The overail 1ze of the board is 6 75" x 12.00", and its material 15
Dlue eBoxy Glass composite. CATALOG NO. 23 46080 $45 00

The 4350 plugboard s designed for manufacturing or breadboarding of microprocessor
assembhies general chginal circuits, and Jor interfac assembiies with both digdal snd analog circuits For Altair BBO0 and IMSal BOBO Microcomputers, Vector offers type BB00V plugboards
It will mount directly inta the TI 980 Series computer (01 intetace Circuiry. These 53" x 10" boards accept 52 14 or 16-pin DIPS. o1 26 24-01n OIS, or a cambinatian of

The plugboard has BO eiched contcts 180 each side} on 0 1267 canters and will mount 63 14 1o 40-pin DIPs. There is 3150 2 pre wired area for up 10 4 power regulators in TO-220 packages.
DIPs (14. 05 16-pin) Gver the power and ground buses 14 more Can be mounted in the side margins  The board material is 116" thick FRA epoxy glass camposite with 50/100 contacts on 0,125
It reQuired. Alternaively, six microprocessor DIPs (24 pin, 0.6” centers) Can be mounted In the  centers which ar golci over rickel Diated DIP zone coordlnate fettecs are also Provides for cicurt
uppermost part of the board atong with 46 DIPs (14 ar 160l in the lower part of the baard and  layout and for wiring directly from schemarics or wiring lists. Layout paper snd 3 sampls of wire
14 more at the sids 1f required 40.9in micioPocessor DIPS are easily accomadated by Cutling one  wrappable ferminals ar¢ supplad with each board. CATALOG NO. 2388000 $19.95
etched (umper at each upper DIP (ocarion. The board & made of bius FR4 Epoxy composite
116" thick, and measures 7 inehes wide by @ 6 inches long The 2-07. copper buses and pads on
the bosrd sre tin Olated and are Grilled with 0.041" diameter holes 10 accOPt @ wide varielv of
Vecior pins for ease of construction Hole spacing is standard 0.1 inch, and contact areas are gold
over nickel platec. CATALOG NO 2343500 $18.49

Type BBO1 s the same size as Type BBOOV above. except that it has one pad per hole instead
of ground andt power bus runs of BBOOV. CATALOG NO 2388010, $21.04

Type 8801-1 is the same as Type 8B00V above Lut no Pacs ur buses are provided, thus being
ideal for wire-wrapping o soldering. CATALOG NO. 2388011 $1
Type 4607 olugboard has been designed to ht DEC LSI-11, POP-8. and POP 11 computers. It
al50 tits Heathhit H-11 Micracomputers. The board wwhich measuies 5 19 by 8.43" is made of blue
FRA epory glass G-10 laminatec with tin piated 20z Copper claading. The holes are 0,042 in
Giameter and ara on 0.100" centers. The gold over nickel Piated twin 18/36 contacts are on 0125
centers Up to 83 16-0in DIPs and a host of discréte components can be mounted an €ach board
This board 1s maialy intended for wire-wrapPing or 101dering camponents on 11, as no Pads or buses

Type 8802-1 15 also the same as Type 8800V, but it has a Pag per two holes in-Place of
normal ground and Power buses of B300V. CATALOG NO. 23-88021 $23

Type 8804 “ANY OIP" board is 0PUmized tor wire-wrdapPing components |t comes with
already ore-wired area for Power regulators ot T0O.220 size and even 3 suitabie heatsink is incluaed

are Provided on 1t. CATALOG NO. 2346070 $19.95 with the board. CATALOG NO. 23 88040 $21.95
PINS, TERMINALS, WRAP-POSTS
Vector Pins, Terminals, and Wrap-Posts go hand-in-hand with Plugboards and Vectorbords for a complete p or short-run facturing job. We

otfer the complete line of all terminals that fit into 0.042" diameter holes, with tin and/or gold plating. For your convemence three different packages of each type are

available, so you do not have to buy more than what you may need

SMALL PACK MEDIUM PACK LARGE PACK MANUAL
TYPE DESCAIPTION MATERIAL FINISH "Gt/ [CATALOG | Prios | Qty/ | CATALOG | Prica | Oty/ | CATALOG | Price INSERTION
| Pack | NUMBER | fPack | Pack | NUMBER | fPack | Pack | NUMBER | (Pack Toot
K24A Iabord Pins Phosphor Bronze | Nickel Gold | 50 | 2224012 | $2.73 | 250 | 2224014 ! $11.76 | 1000 | 22-24016 | $37.93 -
K24C Inbard Pins Phosphor Bronze l Brignt Tin | S0 | 2224002 153 554 | moo ‘ 2224006 | 17.84 -
K264 Inbard Pins Protphor Bronze | Nickel Gold | 50 | 2226012 | 262 2226016 | 3082
K26C Inbord Ping Phasphor Bronze | Bright Tin 50 | 2226002 | 099 2226006 | 1156 | -
K304 Inbord Pins | Photonor Bronze | NickeGold | s0 | 2230012 | 256 2230016 | 4364
K30C nbord Pis Phosphor Bronze | Bright Tin 50 | 22-30002 | 136 7230006 | 17.19 | 7
K31A inbord Pins prosphor Bronge | Nickel Gokd | 50 | 7231012 | 208 231006 | 2414
K31c Inbard Pins Photphor Bronze 50 | 2231002 | 1.1 2231006 | 12.99 ==
K32 Phosphor Bronze 100 | 2232003 | 179 2232006 | 1116 -
K32:2 - Phosghor Bronze | 100 | 2232203 | 230 1a 2232206
x323 Prospnor Bronze 100 [ 2232303 | 2.18 | 500 | 2232305 | 8.7 2232306 =
K38A Phosohar Bronze 50 | 2238012 | 3.8 | 250 2238014 1168 22.38016
K38C Phosphor Bronze S0 | 2238002 | 186 | 250 | 2238004 674 22.38006
R32 Socket Pins Berylium Copper 25 2232911 | 580 | 100 223213 | 2144 | 2232916
[ Rat | Socket Pins Barylium Copper | 50 | 224102 | 211 | 250 | 2241018 | 1007 00 | 2241016 P62 |
T4a21 | Micro-Klip. > Terminals Copger Alloy Bright Tin 100 2242103 1.54 500 2242106 1000 | 2242106 t P149 or P149A
Taq | Biturcated wrse-Post Copoer Alloy Tintiflte | 100 2244003 | 234 | 500 2244005 | 1000 2244006 1435 A13
T4 | Biturcated Wiappost Copoer Afloy | Nickel Gold | 100 2244113 359 | 500 2244115 1000 2244116 | 2460 | A13
T46 Double Wrap-Post Pins Phosphor Bronze | Tintillate | 100 | 2246003 358 500 2245005 | 1000 2246006 2605 | P133A
T46-1 | Ooubie Wrap-Post Pins Phosphor Bronze | Nickel Gold | 100 2246113 | 650 2245115 1000 | 2246116 | 46.36 P1aza |
T46-2 Doubie Wrap-Post Pins Phosphor Bronze | Bright Tin | 100 | 2246203 | 262 snu 2246205 1000 | 2246206 | 1989 | P1338
T46:249 | Oouble Wrso-Post Pins Phosphor Bronze | Nickel Gold | 100 | 2246213 | 428 | 500 2246215 | 1000 | 2246216 3486 P1338
T46:39 | Gouble Wrap-Past Pins Phowhor Bronze | BrightTin | 100 | 2246303 | 274 | SO0 2246305 1000 | 2246306 | 2050 P1338
T46:349 | Double Wrap-Post Pins Phosohor Bro Nickel Gold | 100 | 2246313 | 492 | 500 = 2246315 | 1000 | 2246316 | 4240 P1338
T4649 | Doubie Wrap-Post Pins | Phosohor Bronze | Brignt Tin | 100 | 2246403 264 | 500 | 2246405 1000 | 2246406 | 16.91 1338
T464A9 | Double Wrap Past fins Phasphor Bronze | Nickel Gold | 100 | 2246413 | 440 | 500 2246415 1000 | 2246416 | 3383 | 1338
T4659 | Doublo Weap-Post Pins | Phosphor Branze | BrightTin | 100 | 2246503 358 | 500 | 2246505 | 1000 | 2246506 | 2893 1338
T465A9 | Double Wrap-Post Pins Phosphor Bronze | Nicksl Goid | 100 = 2246513 | 597 | 500 = 2246515 1000 | 2246516 | 5193 | 1338
T4669 | Double Wrap-Post Pins Phosphor Bronze | Brght Tin | 100 | 2246603 = 354 | 500 | 2246605 1000 2246606 | 2854 P1338
T466A9 | Double Wrap-Pos: Ping Phosphor Branze | Nickel Goid | 100 | 2246613 | 569 | 500 2246615 1000 | 2246616 | 4981 | 1338
Tag | Trifurcated Kfipwra Posts | Phosphor Branze | BrghtTin | 100 | 2249003 | 3.76 | 500 2249005 | 13.14 | 1000 2249006 | 2150 P156
Taoa Triturcated Kilowiap Posts | Phosphor Bronze | Nickel Goid | 100 = 2249013 | 2.7 | 500 = 2248015 3394 | 1000 | 2249016 | 56.56 P156
T491 Trifurcated Khiowrap Posts Phosphor Bronze Bright Tin 100 2249103 | 382 500 2249105 | 17,04 1000 2249106 28.40 ‘ P156
TA9AT | Triturcated Kiiowrap posts | Phosphor Bronze | Nickel Gold | 100 | 2249113 | 625 | 500 2249115 | 3100 | 1000 | 2249116 | 6185 P156
T50 Feod:Thru Pins. | Phosohor Bror 8rght Tin | 100 | 2260003 | 2.00 | 500 22.50005 | 7550 | 1000 | 2250006 = 12.49 | 1338
T8 T Bifurcated Kiipwrap Posts | Copper Alloy Tinullate | 100 | 2288003 | 267 | 500 | 2268005 | 984 | 1000 2268006 @ 16.40 ISEE]
Tea1 Biturcated Kiipwrap Posts | Coppar Alloy | Nickel Gold | 100 | 2268013 | 484 | 500 2268015 1937 | 1000 | 2268016  32.27 A13-1
Te8A Bifurcated Kipwap Posts | Copper Alloy Tintilete | 100 | 2268903 = 234 | 500 | 2268905 | B61 | 1000 2268906 | 1435 A131
T68A1 | Bifurcated Kipwiap Posts | Copper Alloy | NickelGold | 100 | 2268913 | 3.99 | 500 | 2268915 1558 | 1000 | 2268916 | 2596 A131
MANUAL INSERTION TOOLS
Type A13 CATALOG NQ. 23.01130 $294  Type P1338. CATALOG NO. 2381332 S303  Type P156, CATALOG NO. 2381560 $352
Type A13-1. CATALOG NO. 2301131 Sa15  Type P149, CATALOG NO 2381490 S213  Type P162. CATALOG NO 2381620 $2.13
Tvpe P133A, CATALOG NO. 2381331 $289  Type P149A. CATALOG NO. 2381491 $2.61

"P" PATTERN MICRO-VECTORBORDS®

P pattern Micro-Vectorbord with 0.042" diameter holes on 0.1 grid, is especially useful for quickly mounting DIP integrated circuits, microprocessors, memory
blocks, transistors, resistor-capacitor blocks, terminas, and a multitude of available dccessory devices having tabs on 0 1” x 0.1 grids. All this without having to punch or
drill_holes. The hoards may be broken off easily along hole lines, sheared or sawed. 1.C.C. offers a wide variety of boards wilh base materiais ranging from economical
phendlic 10 super strong epoxy glass All boards listed below have a thickness of 1/16”

PHENOLIC EPOXY PAPER

Type 64PAAXXXP 450" x 650 CATALOG NO. 2364443 $1.56 Both Sides Copper Clauded

Tyoe BAPAAXXXP. 450 « 850", CATALOG NO. 2384443 $183  Type 64PA4EPC2 450" x 650", CATALOG NO 2364446 5284

Tyve 169P44XXXP. 450" x 17.00", CATALOG NO 23-68443 S369  Type 84PA4EPC2, 450" « B50”. CATALOG NO. 2384446 $350

Type 169P59XXXP, 600 x 17 00", CATALOG NO. 2369593 8494 Type 169P19EPC2. 450" x 17.00" CATALOG NO 2369446 698

TAANSPARENT LEXAN EPOXY GLASS

Type 79P44T. 4.50" x 8.08". CATALOG NO. 23.79442 S380  Type 64P4GWE 450" . 650" CATALOG NO 2364447 $2.07

Type 84PASWE, 450" « 8.50", CATALOG NO 2384447 5256
EPOXY PAPER Type 169P44WE_ 450" + 1700, CATALOG NO 23.69147 $5.08

Type 64PA4EP. 450" « 650 . CATALOG NO. 2364444 $205  Tyoe 163P79WE 800" + 17.00" CATALOG NO 2369797 s798

Type 84PA4EP. 450" + 850", CATALOG NO. 2384444 $255  Type 169PB4WE. 850" « 17.00" CATALOG NO 13.69847 $902

Type 138P42EP, 450" « 12007, CATALOG NO 23.38424 5432

Type 169P14EP 450" . 17,00°. CATALOG ND. 2369434 5464 EPOXY GLASS

Tybe 169P47EP. 4.80" + 17.00" CATALOG NO. 2369474 $4.83 One Side Copper Claddec

Tyoe 169PBAEP, 850" » 17.00". CATALOG NO. 2369844 SB23  Type B4PAIWECT 450" x 850" GCATALOG NO 2384448 5340
Type 1BOPAGWECT, 4 50 x 1700°, CATALOG NO 23 69448 5680

EPOXY PAPER Tyoe 169PBAWECT, 850" « 1700 CATALOG NO 2369348 si1187
Oue Swte Copper Cladaed

Type 64P44EPCY, 450" » 650 CATALOG NO 23 64445 $2.66 EPOXY GLASS COMPOSITION

Type B4P44EPCT, 450" + B50", CATALOG NO 23.84445 $3.27 Nith Etched And Tinned Paos Per Hofe On Eoth Sidws

Type 169744EPC) 450" x 17 00", CATALOG NO 23.69445 $6.51  Type 45P80 1, 4,50 » B 08", CATALOG NO 2345801 $10.46
Type 106P106 1, 1060 + 10.60", CATALOG NO 23 06061 $19.94

THE ENTIRE LINE OF VECTOR'S MANUAL, BATTERY, AND A-C OPERATED SLIT-N-WRAP TOOLS AND ALL ASSOCIATED ACCESSORIES;
IN ADDITION TO A COMPLETE LINE OF O.K. WIRE-WRAPPING COMPONENTS ARE IN STOCK FOR IMMEDIATE DELIVERY.

DISCOUNT

NET

LESS 5%
LESS 10%
LESS 15%
LESS 209
LESS 25%

MANUFACTURERS®
YOU PURCHASE FROM US.
74198 $1.45
74251 1,09

7400 $0.15 [ 74278 . 075
7401 .. 0.7 | 74283 220
7402 . 0.7 | 74290 . 089
7403 . 0.17 | 74203 089
7404 .0.18 | 74298 . 092
7405 0.8 | 74365 062
7406 . .024 | 74366 062
7407 . .0.24| 74367 062
7408 . .0.20 | 74368 . 062
7409 .. 0.20
7410 [SEAl 741 Sxx
7411 020
7412 . 024 | 741500 $0.27
7413 025 [ 741501, .0.27
7414 0.0 | 74502 027
7416 . 024 | 741503 027
7417 .. 024 | 74LS04 0.28
7420 .09 | 741506 028
742) .. 027 741508 028
7423 025 741508, 028
7425 025 | 74L810. .0.27
7426 .. 024 74L511. 027
7427 .. 025 74ts12. 027
7430 . 0.19| 74L513. 046
7832 . 024 74LS14 099
7437 . 02a| 74LS15 .0.27
7438 024 74L520 027
7439 . 029 74LS21 027
7440 .. 019 741522 .027
7441 . 088 741526..0.32
7442 048 741527 027
7443 . 069 74LS30. 027
7448 . . 069| 74532 032
7445 089 | 74L537. 032
7446 . 069 74LS38 0.2
7447 . 062 74L540. 027
7448 . 069 74L542. 066
7450 . .019| 74Lse7. 078
7451 . .. 0.18| 74LS48. .0.76
7453 . 019| 74L$81. 0.27
7454 619 | 74154, 027
7659 019 74Ls55 .0.27
7460 . 019 74LS73. 038
7470 . .0.29| 24Ls74. 0.38
7472 . . 0.29| 74L576. 038
7473 . 029 74Ls78 038
7474 . .0.29| 74L583. 0.78
7475 . 0 741585 097
7476 . 031 74LS86. 0.38
7480 . .0.49| 74LS90. 056
7482 .. .055| 74LS92. 056
7483 ... 059| 74LS93 056
7485 .. 079 | 74LS95 087
7486 . .0.27| 74L5107.0.38
7483 . 175 7415109 0.38
7490 . 0.43| 7415112.0.38
7491 058 | 74U113.038
7492 0.43| 7405114038
7493 . 043| 745123098
7494 . 065 74Ls125 048
7495 . 065 7415125048
7496 065 | 74LS132 0BO
7497 245 7415133 0.38
74107 . 029 | 74Ls136.038
74109 . 0.32| 74L5138.093
74121 034 745139 093
74122 039 | 74Ls151.0.74
74123 . .049 | 7418152 0.74
74125 . .0.39 | 74LS153 D84
74126 .039| 74LS154 1.09
74132 . 065 | 74L5155 0.74
74141 079 74L5156.0.74
74145 069 | 74LS157 074
74147 160 | 7415158.0.74
74148 . 1.29 | 7aLS160 1.01
74150 089 [ 74L5161. 10}
74151 ., 059 | 74L5162 1.01
74152 . 059 | 74LS163 1.01
74153 . 059 | 74LS164.101
74154 . .099 | 7415168 113
74155 . 0,69 | 74Ls169 . 1.13
74156 . 0.69 [ 74L5170 1.72
74157 . 064 | 7415173 1.33
74158 ., 064 | 74LS174.1.05
74160 087 | 74LS175.083
74161 . 087 [ 74LS181 250
74162 087 | 74L5190.117
74163 087 | 7415191, 1.17
74164 . 087 | 7aL5192.0.97
74165 . 087 | 7415193 097
74166 1.20 | 7415194 087
74167 195 | 7405195087
74170 155 | 74LS196 085
74173 . 1.20 | 74L8197.085
74174 .. 088 | 7415221 190
74175 078 | 74L5281.099
74176 . .078 | 7405253 099
74177 . .078 | 74L5257 074
74178 180 | 74LS258.0.74
74179 . 1.80 | 7415258 181
74180 069 | 74LS260.0.54
74181 195 | 7aL5266 038
74182 078 | 7415279, 068
74184 195 | 7405283092
74185 195 | 7405290 064
74188 3.25 | 7415205 0.99
74190 095 | 74L5298 099
74191 095 | 7415365 066
74192 .. 080 | 74L5366 0.56
74193 080 | 74L5367 066
74190 . .087 | 7405368 066
74195 . 087 | 7415386 0.38
74196 . 0.87 | 7415390, 1.69
74187 087 | 7415303 169

Merchandise Total

s 000§ 999

S 10.00-5 2499

§ 2500-8 99.99

$ 100.00- $499.99

§ 500.00-8999.99

$1000.00 and Up

5 000 S 4.99 200 $2.00  COD 51.00 agditional —
| s 5.00-52499 add S1.00 | UPS Blue $2.00 additional

S 25.00-549.99 2dd $0.75 | Postal Insurance $1.00 additional |

§ 50.00-599.99 o S0.50  Special Oelivery $1.252ddivonat | P+ O- BOX 1837 g {

$100.00 and Up NO CHARGE | COLUMBIA, MO

The above charges include your choice of
shipping in U.S. via First Class Mail or UPS.

VOLUME DISCOUNT SCHEDULE I STANDARD SHIPPING CHARGES Jll SPECIAL SHIPPING CHARGES

1f your Merchandise Total s between

INTERNATIONAL COMPONENTS
CORPORATION

For following sbecial services, please include.

PHONE: (314) 474-9485
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=SS = CONTINENTAL SPECIA
100 MHz 8-Digit Counter $119.00-

Modet

HICKOK 3% Digit o
Mini-Multimeter

@100 mv DC F S Sensinvity

P ok \ . Dlgltal W
20 A L » i

e Auta Ze Potanty O ' ol | CawMeter z Xi':ng:;
BCTZ 3%-Digit g [ ; ..._%324 005
Portable DMM 7% " Mode! 1500 Model 1400 $199.95
R - $875.00 ., % W

HiAuraiZe Model 2800 | NEW 1S0- TlP
1885 se "' Quick Charge”

De\nces

$130 00

$110.50 w0”

Weller- Xcelite

\ 15 MHz Mini

Mgi?ﬂlg']‘:]SCU pe Mude! LM 1 $52 95“’"‘9‘""
Nm

Att e Syle

- o E Service Master Attac & plott o
%‘z?ﬁé‘“ﬁs Tool Kit  Tool Cases @ Attach § i
o Bartery or w' oerat &:i?‘!ah% " 0 0" KlT T00| P

[ Bowe: ra 5 ) $269-95 $15.95 Case® SR

NﬂW AVA\U\BLE

with 2
Ve $369.05EETUR ey J Removable Palletd

Mode! 5800 Thermal Sp
t Tester $22 50

Function fScope |
Generator

_(t:

Req S780

15w

Woae: 210

$169. 15 We\\et

T $99.95 $49.50

VOM Multimeters

|

. Portable cassns  Stereo
| Frequenc .50

A(‘\)i(,t \[

Auto Stereo 40 t
Power Boos Yatt

CIRCLENO 22 ONFREEINFORMATION CARD

"o PS5O0 500MHZ Prescaler $52.95
CODE-4-PHONE lBSR Changer

Model 1037F b

$663.

with probes
RAL AL

MAX 100

Model

Accessories

oK precision '1 5MHz
3" Dual Portable

ik

00 Y

SCitEs

cta{

~:

e» ICatalog

MasterCharge ® Bank Americard
* COD » Check ® Money Ov(ler

[o—g =1 ] 20 MHz. J gﬂfude;;qﬂgg $65.00 rol ed
warrie1.. ) Logic Probe Dual Trace woge 805 [ |\ SPECIMF(:QL‘ in-Dash ] %?J“t:)ll‘
L Y™ ';\ AM/FM8 Track [Sub-  Raoudering
o JL05 sl BN O ?35"’“ Sta"‘"“
P Y= Magnifier =700 Series U3 y $52. 50 Y woaazano eheth o
pocKET CROKET LAMP (o 7 AM/FM Call TOLL FREE

\ wt el 30MHz % Cassette | (800) 645-9518 -

DIP SOCKETS

20K ohm/v 31995 3 COUI’IIBI’ 6 - \d pan sals 1 2]

POW.40 """ 524.95 Skl “We Will Beat Any v

PP e FIXIY Advertised Price” FORDHAM
W : F 14 N 1

SANKEN AUDIO POWER AMPS

‘n(

TANTULUM CAPACITORS

4/$1.00

BUF 35V
10UF 10V
22UF 25V

16UF 35V 3/S1 00
30UF BV 5/$1 00

150UF 15V
47UF 20V
68UF 15V

S 95
$.3¢%

S0

$ 2%
S a0

=

D R BOARD TRANSISTOR SPECIALS g
| E MP|
C/MOS (D oDmch ED) LAl T EC TS
B e MRF 8004 1 CB RE Transistor NN ) 1 4
5 60 ¢ - ; 2 > 137 0
D-6 R DIOD 4 5
o O ANKENCAUGT \
o
PN
s
]
6'S 22UF 35V 5/S100
" 6/8 10 47UF 35V 5/$1 00
25 watt Infia Rud P ABUF 35V 5,S100
s st nclude $24 95 1UF 35V 65100
2 2UF 20V 5/51.00
VERIPAX PC BOA 95 g L
v IPAXMF BOY RD Ty 5'1 MPSA 13 NPN 4’5 0 3UF 20V 4/51 00
fedt 1 v hoar wola 4 1.7UF 15V 5/S100
% : ° e TTL IC SERIES
e o L5V e tonin TAS SERIES
f 3 wector with 1567 o 9 :
FP 100 PHOTO TRANS $ 50
RED, YELLOW. GREEN
LARGE LED's 2 6/31 00
TiL 118 OPTO-ISOLATOR $ 75
' MCT 6 OPTO ISOLATOR s 80 , o
WATT ZENERS 33,47 51 g
10,12 15 18, or 22V o181 00 5
MCM 6571A 7 » O character gen S 1075 =
UNIVERSAL 4Kx8 MEMORY BOARD KIT o
$69 95 2
32.2102 1 tully butfered. 16 adaress line 3
board decoding for any 4 of 64 pages, standard =
44 pin buss, Mmay be used with F 8 & KIM F 4
@
D o <
=
1 <
= £
0 a £
C < et o
TCRVETALS T340 e . 3 z
2000 MHz 6.144 MHZ{ FLAT (C 120 =
4,000 MHz 8.000 MHz . =
3.57 MHz 10.000 MHz 3
5.000 MHz 20 000 MHZ| L — ——— - —— e ————
6.000 M4z AD 1024 7 REDICON 1022 sirar analon Ter SATACASSETIEC T T h —
Brigade shifl reqister 514,05 — -
TaTap T 15751 00 e riiEadsn 25100
CTS 2068 eight position dip swiich $1.60 Tuf 25V ceramc cavs 16/81.00. 55 00/100 TR e DI paT
CTS 2064 four position dip switch $1.45 75232 ) . M7001 - 0
LIGHT ACTIVATED SCR's 10 18.200 v 1A. S 70l CONNECTORS 08 255 ¢ $3.75
SILICON SOLAR CEI LS HOOT e N
2" diameter 4V a1 1 AMP 510.00 A 5 1 40 =
icARS 4 REGULATORS STRAND 190/ SV20 CS
FND 389 CC 4 S 60 LED READOUTS 33K 5V3A 5575 340K 1215 e TURE G i PRV, 1A 10 254
a a DL704CA 3" S 75 9t S 1 60 24 v 150 S 100, 48 ' 84 186
! ola & 8180 723 S 50 jdu 568 \ N6 S ' 31 2121
F ) s 85 HP3400 .8"CC $1.95 3207 15 g - m\/q 40 MTA 206 P DPDT CENTER OFF ¢ 145 ; -
END 61 s HP3405 8"CA 195 512 015V 78 MG 135 MSD 206 P OPDT CENTEROFF & o 400 1.3 12921412
e ] S 140 _79MG @ ) 35 LEVER SWiTCH 008202
o8 OLID A A e
- N O O R ORDEN
! ; O O
Cd 00, COD’S $20.00 0 0 0 2
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PERSONAL | 1802 SERIES [FUNCTION GENERATOR KIT| For Learning, Designing, Work or Just Plain Fun. .
CUMPUTER 1802LE $9.90 ‘ 1B54LE  $8.50
. : 1822LE  8.05 | 1856LE XR2206KB
i ) losaE 358 |asriE E S Rockwe
Quite portable, very affordable and un- ':§§t§ ;gg \;;g;tg OPERATES ON EITHER !
i ? — * SINGLE 12V SUPPLY | o,
believably versatile, the PET computer — 0 S e AsuEEC) >
may very well be a lifetime invest- 8 380P INCLUDES ALL PARTS | s
TO BE MOUNTED ON -
‘ ment... $ 595 F"""g;;’g:;;“” s P BOARD. The Head-Start in Computers
2007 4K bytes momory r" — ] 9.95 20 Cotumn 20-Column
20018 Computer 8K bytes with integral cassette and coicutaror 2708 8K $19. ‘ Dot Matrix Alphanumeric !
type keyboard. . . . .. .. ... ... ... EPROM POWER SUPPLY Printer Display
2001-16N Computer 16K bytes, Iawe ‘keyboard w/separl!e numenc $10.50 ea or 10 for $8.90 ea NOT INCLUDED
n RiGEnd graphicson keys. oL L S 995.0 ‘ T — Terminal Style Keyboard
2001168 Computer At above bt standard typewritior keyboard. !
— Em graphics - $ 995.00 | Kim-1 MICROCOMPUTER |AB5-100 1K Static RAM  $375.00 DUCUMﬁNSLATBON (F urnishad
omputer Identical to 2001-16N except has 32K bytes with Al 100 or 400 ~ompu
ot mamory. - . . e $1195.00 ABS-400 4K Statc RAM 45000 (0} {1 clides  AIMBS  Summary
2001-32B Computer Identical to 2001-168 excep: has ng bytes Complem Fully AB5-010 Assembler ROM 85.00 Card, Schematic. Program Monitar
of memory . 1195.00 MICRO- Agsembled d P Listing, and User's Guide and
2021 Printer B0 column dot matrix electrostatic printer, full s | & Tosted AB5-020 BASIC Interpreter R6500 Programmer Ret Card, Man
graphics capability . . . . .. .. ... ... ... .. $ 549.00 Svoram | | & Toste ontwo ROMs  100.00 ual and Hardware Mancal  $20.00
2022 Printer 80 column dot matrix printer with pl.msp.per or ! — —
forms handling tractor feed, has full graphics . - 995.00 ‘ $17900 | DIGITAL
2023 Printer 80 column dot matrix peinter, plain paper printer | $269.00
with full graphics . . . . .. ... $ 849.00 Including HICKOK MU‘:‘;T:‘METER
2040 Flog Disk Dual drive intelligent muni fi 3 Compact, Accurate. Dependable. With easy-1o
i n s, i ) PP g1205.00 [ KTM-2 CRT/TV Kyhd Yerm $349 | Documantation read %' liauid crystal display for convanient use
2041 Floppy Disk Single drive intefligent min floppy in any kind of light. Weighs only 8 ounces.
net user storage - - . . ELORE] STANDAHD MICROSYSTEMS Onerates un to 200 hrs on @ single 8 volt battery
C2N External Cassette Casserte player/recorder CO\A 6402 $15.00 Ninetven ranges inciuding 200mV 10 1000VDC,
PET 2001/8/16/32 ...8 03P 100 to 10 Megahms, 100 and 1000 VAC ranges,
MANUAL User Manual 160 page covering all tacets of user operation, | ch 50,7 10UA and 10mA ranges. ExceHem overload pro
e s $129 Rl et e
= color codea panel
COM 8046
POWEH SUPPLIES FROM ADTECH POWER v COM 8046T
Model Vde Amps | Model Vdc  Amps X NEW com 8116 HYBRID AUDIO POWER AMPLIFIERS
APS 5.3 5 30 |APS56 5 = COM 81167 * Matching
APS 1216 12 16 | APS 124 12 5.0 : Y goomaizs P/N Power Transiormer
1.4 R - - -y 1
APS 15615 156 15 | APS 153 1630 | oped @ ®.®  Model MIL coMls1zem SI-1010G(10W) § 6.95 TR10 $ 7.90
APS 244 24 10 |aps2a22 28 22 [Norox emmsR 80224 | ¢ mog)5) comB136T $1-1020G(20w) $13.95  TR20Q $10.90
/ 10 up 19 10up 25up com 8146 A-Si-8{Socket for above) 95
535 su $34.00 531 % $58.00 $55.50 $51.80 CIRCUITS comlsTasy
XR206  $8. 40 | XR2207CN $1.53 | XR2208N $8.88 | XR2272CP$1.1 $72.00 | COM5016TP $12.40 COM B502P S1-1030G(30W) $19.00 TR30 $12.90
XR210 XR2201CP  1.33 | XR2209CP 1,72 XR2556CN 3.52 [ COM 1671 42,00 | COM 5025 30.00 | CRT 5027 $1-1050G (50W) $27.80 TRS0 $17.90
XAz1o 440 xAss0rch 193 XA2211CN 6.21 | XR2556CP 3 20 COM 2017 15.00 | COM5026F 28 po | carsoare DT . o5
XA320P 152 XR2203CP .33  XR2211CP 525 XR2567CN 3.71| COM 2017P 570 COM 5026 160 CRT 5037 . e
XR346CP  2.70 | XR2204CP 33 | XR2212CP 4.37 | XR2567CP 2.76 | COM 2017H 1500 | COM 5026P 10.50 | CRT 5037P a2.uu Note One Transtormer can power two audio amplifiars. —
XR555CP .90 | XA2206CN 536 | XA2216CN 6.40 XR3403CP 1.22]| COM 2017HP 6,70  COM 50267 1070 | CRT 7004A 198 o
XRLS55CP 1.50  XR2206KB_19.95 | XA2240CN 3,66 XR352aCP10.70| COM 2502 1500  COMS6026TP 1020 | CRT 70048 18.00 0/ cAR BON FILM Ya tht
XRE56CP 85 XR4136CN 1.61| COM 2502P 8.00 | COMS5036 13.20 | CRT 7004C 1620 (] $1.69%er 100
XRS67CN 151 D XR4136CP 1.221 COM 2502H 15.00 = COM 5036P 1270 | CAT 8002A 35.01 el
XRI310P  1.31 XR4151CP 2.85| COM 2502HP 800  COM 50367 1290 | CRT 80028  30.00 % Watt
XR1310EP 1.31 Ll | xRra194cN 3.81| com 2601 3000 COMS5036TP 1240 | CRT8002C 2500
XRA1458CP .86 | XA2206N 11.20 | XR2240CP 3.44 XR4195CP 1.42| COM 2601P  29.00  COM 5046 1100 | FDC3400F  14.00 $1.79cer 100
XA1468CN 3.84 | XA2207CN  4.28 | XR2240N 624 | XR4212CP 2.06| COM 5016 13.20 | COM 5046P  10.50 | KA 23765T  20.00 Q 0 g
XP1488N 1.2 XA2207CP  3.32| XA2242CN 1.68 | XR4558CN 98| COM 5016P 1270 | COM 5046T 1070 | KR 23765TP  12.00 | Al values from 1011 to 10MLL — Only in multiples of 100 preces per value
XA1488P 1.31 XA2207N  5.25 XR2242CP 1.50 XR4558CP 76| COM 50167  12.90 | COM 5046TP 1020 | KR 360037 2000 e —
XR14B9AN 1,42 XR2207P 428 | XR2264CP 4.24 | XR4733CN 1.63 m Send your check
XR1489AP 131 XR2208CN 5.60  XR2265CP 4.90 XR4739CP 112 NEW 30 MEGAHERTZ PORTABLE, DUAL TRACE or Money Order to
XR2200CP 1,17 | XR2208CP 520! XR2271CP 115! XR4741CP 1.47 MINI-SCOPE P.O. Box 2208P, Culver City. CA 90230, Calitornia res:
o dents add 6% saies tax. Minimum Order; $10,00. Add
Intersil LED or LCD et 30 MEGAHERTZ $1.00 to cover postage and handling, Masier Charge and
31 D' N =5 $559.00 | Visa welcomed. Please include your charge card number, interbank
/2 G IT PANE L TR | number and expiration date. PHONE ORDERS {213) 641-4064
. $435,00 Vo -
METER KITS u o $B90TICSON | CULVER CITY | SANTAANA | PORTLAND
BUILD A WORKING DPM IN 1/2 HOUR WITH - ores anu charoer | Tocron. a7 8871 1] Carver Con- co 30330 | Sores e CATo3708 | Pecoe £ 82ng ave
THESE COMPLETE EVALUATION KITS . (so?) wn2am | i3 awemen | e sirnaze (509 2585541
Test nase new parts o scusell min iniersis iow com s % oPTIONS T 1
R e e ke ey <',\, PORTABLE and LIGHT WEIGHT 1140 | Loatner Case (M5 15/216)  $4500 | ANCRONA_ SUNNYVALE ATLANTA HDUSTON
maerials nCluci g PC bo3d for a fu ‘-. MS230 35 (0a (29" 06,4 W85 41141 [ 100 1 #rone 110 megatios inoue S24.50 | Gencosver et | 1058k € Comaolnsel 2649 A.crmand
4 Rty Sunnyvaie, CA 9 Houston, TX 77098
ICL7106EV (LCD) $29.95 iCL7107 (LED) $24.95 MS-15/215 3165 (2 7'H:6.4"W.7.5"D! 41180 | ather Case (M5 230° $45.00 | (6p4) 324.0707 uur 11:4-11 (713) 529-3489

#FLV5057 Medium Size Ciear Case REDEMITTING These are not
retested off-spec units as sold by some of ourcompetition Theseare
tactory prime. tirst quality. new units
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FAIRCHILD RED LED LAMPS

10 FOR 31

50 FOR 345
"WE BOUGHT 250,000 PCS."

FAIRCHILD SUPER JUMBO LED READOUT
A full .80 inch character. The biggest readout we have
ever sold! Super efficient. Compare at up to $2.95 each
from others!
FND 847 Common Anode
FND 850 Common Cathode

“THE COLOSSUS"

YOUR CHOICE 5149 €A

(6 for $6.95)

NATIONAL SEMICONDUCTOR

JUMBO CLOCK MODULE

Mi

ZULU

50% OFF SALE!

| ADD $1.95 FOR |
AC XFMR |

PERFECT FOR USE
WITH A TIMEBASE.

$495
$795

REG. *9.95

LITARY TIME FORMAT!  mrryerywys
RAND NEW!

FEATURES
FOUR JUMBO
24 HR REAL TINE F
24 HR ALARM SIGNAL OUTPUT
50 OR 60 Hz OPERATION

. INCH
.
* LED BRIGHTNESS CONTROL

JRMAT

DISPLAYS

POWER FAILURE INDICATOR
SLEEP & SNOOZE TIMERS
DIRECT LED DRIVE (LOW RF
COMES WITH FULL DATA

COMPARE AT UP TO TWICE
OUR PRICE!

MANUFACTURER'S CLOSEOUT!

16K X 1 Bits. 16 Pin Package. Same as Mostek 4116-4. 250 NS access 410NScycle
time. Our best price yet for this state of the art RAM 32K and 64K RAM boards
using this chip are readily available. These are new. fully guaranteed devices by a
major mtg

“MAGAZINE SPECIAL”

16K DYNAMIC RAM CHIP

WORKS IN TRS-80 OR APPLE Il

VERY LIMITED STOCK!

8 For $79.50

|-

4.00 MHZ — $1.75

EXPERIMENTER’S CRYSTAL

262, 144KHZ This trequency 1s 2
to the 18th power Easily divided
down 1o any power of 2. and even
10 1HZ New by CTS-Kmight A S5

e $1.25 each

TOSHIBA POWER AUDIO AMP
5.8 Watt RMS Typical Output. 50 to
30,000 HZ + 3 DB. For CB's. tape
decks. PA’'s. etc. Works offofasingle
supply voltage from 10.5to 18 vDC
10 Pin plastic DIP with special builtin
heat sink tab. Perfect for use on
12VDC. With Data.

G.l. FULL

FAIRCHH.D PNP

MOTOROLA POWER

COMPLEMENTARY POWER TRANSISTORS

“SUPER TRANSISTOR"
2N4402  TO-92 Plastic Siicon PNP
Driver High Current VCEO-40 HFE-50
10 150 at 150 MA FT-150 MHZ A super
BEEFED—UP' Version of the 2N3906

8 FOR $1

WAVE BRIDGE
4 AMP 600 PIV

3/4 In. Square
With Lugs, #LM-1
75¢ ea. 3 For $2

TRIAC
TO-220 CASE

15 AMP
SPECIAL

89¢ esch
5 FOR $3.95

400 PRV

SILICON NPN AND PNP. TO-220 CASE.

VCEO - 40V PD - 30 WATTS
FOR AUDIO POWER AMPS, ETC

TIP29 - NPN
TiP30 - PNP

YOUR CHOICE

3 FOR $1

FET SALE!
2N4304. Brand New
N Channel. Junction Fet
BVGDO-30V IDSS-15 MA Typ.
1500 uUMHOS TO-18 Plastic
Case Mfg by Teledyne

EXPERIMENTER'S HEATING PLATE

Large Manufacturers Surpius
tempered glass with heating element laminated on back. Works
off 120 VAC. Protected by thermostat and two thermal fuses
Rated 120 Watts. Use for any heating applications. Perfect for

5%x10?

In. Made of 3/8 in.

ANNOUNCEMENT:

To better serve our customers we are splitting Dig:tal Research Corp of
Texas into two operating sections. PARTS AND COMPUTERS We feel this
change will allow usto offer you lower prices, better service and many more
new products Continue to order parts. clock modules etc iomDRP PO
Box 401247 Garland. TX 75040. To order computer parts and computer kits

Units are brand new, non-submers

6 FOR $1

heating ferric chloride to increase PC board etching efficiency.

WHILE THEY LAST — $2.99 each

75040

order from Diqital Research Computers PO Box 401565 Garland. TX

Digital Research

OF TEXAS)

Parts

P. 0. BOX 401247 GARLAND TEXAS 75040 * (214) 271-2461

$15 add 75¢ handling.

Foreign orders {exce

www.americanradiohistoryv.com

Gar

TERMS: Add 50¢ postage, we pay balance. Orders under

No C.0.D. We accept Visa, Master-

charge, and American Express cards. Tex. Res. add 5% Tax.

pt Canada) add 20% P & H. 90 Day

Money Back Guarantee on all items.

IPR2017-01058
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—ABOUT YOUR
SUBSCRIPTION |

Your subscription to POPULAR
ELEcTRONICS IS maintained on one of
the world’s most modern, efficient
computer systems, and if you're like
999% of our subscribers, you'll 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 1t 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 €ach 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 iinks in supply lines for insertion
of fuses, Ammeters. current limiters, etc 5’9

ummer sale

Prices good from July 15 thru Aug. 31.
Quantities are limited — order now and save!

MA1003 CLOCK
| wipe@= S

SPECIAL

LOW POWER, FULLY STATIC
COMPUTER MEMORY — NOW
BANK SELECT VERSIONS!

Econorams'™ are generally availabie as unkits (sockets,
bypass caps pre-soldered in place. assembled and
tested, or quatified under the Certified System
Comp t (CSC) high-reliability program

Our BANK SELECT boards are perfect for Aipha Micro
Systems. Marinchip. and similar S-100 machines. Low
power. two independently selectable banks

We've been providing top quality memory (without
charging top dollar) for over 5 years — ses your
computer store or our flyer for more information.

MODULE
3.20 :

20% off our very best clock module. Internal :
xtal timebase. fluorescent readouts, full docu- 3
. mentation, simple assembly (add 2 time-set
: switches and 12V DC — you're ready to go') and &
. much more. Matching case w/ mounting hard- 3
: ware & optical filter: $5.95. Hurry — clock prices ¢
: may never be this low again.

16K MEMORY EXPANSION
: CHIP SET 494~ $87.20'

20% off one of our all-time best sellers. Fo
Radio Shack-80, Exidy Sorcerer, Apple com
+ puters. 250 ns access time, low power parts, DI

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

¢ shunts included. 1 year limited warranty, an Name Buss  Speed  Unkit Assm  CSC
: easy-to-follow Instructions that make memory 8K ECONORAM hA™ S-100 4 MHz $149 $179 $239
E.ﬁ)ﬁ)anSIOn a snap. 16K ECONORAM IV™ $-100 4 MHz $295 $329 $429
] 12K ECONORAM VI™ H8 2 MHz $200 $270 N/A
: MORE MEMORY FOR 24K ECONORAM VI S-100 4 MHz $445 $485 $605
H 32K ECONORAM IX™ Dig Grp 4 MHz $559 $633 N/A
H YOUR MON EY 32K ECONORAM X™ S-100 4 MHz $599 $649 $789
i We're offering low power 21L02 1K static 32K ECONORAM XI™ SBC 4 MHz N/A N/A $1050

*NEW! BANK SELECT ECONORAMS

16K ECONORAM XI1-16  5-100 4 MHz
24K ECONGRAM XiI™-24  S-100 4 MHz

i 32K ECONGRAM XII™ $-100 4 MHz
TERMS: Cal. res. add tax. Aliow 5% shipping. excess refunded: Orders sssssssesss evevasrense esenans P
under $15 add $1 handling. VISA" /Mastercharge® call 24 hr. order
desk at {415) 562.0636. COD OK with sireet address for UPS

[Boocony

$369 $419 §519
$479 $539 $649
$629 $699 $849

"o FULL FUNCTION <.
NEW! C DUAL CHANNEL > 100
1/0 BOARD $189 unkit, $249 assm

Our new 1/0 board gives you unparaileled fiexibility
and operating convenience. Includes dual LSI hardware
UARTS. precision Baud rates up 10 19.2 KBaud.
opeération with 2 and 4 MHz systems, and much
more — at an amazingly low price. Betore you buy an
1/0 board, write for complete specs and you'll see why
we think you'll choose ours over any other.

Gesvssesrsseisenesasarnansl

o

BiLL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT. CA 94614

FREE FLYER: Whether you're a computer user. electronic musician.
experimenter. or mad scientist, we have bargains for you... and
they're all listed in our flyer {including fots of specials that are too pro-
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 ONFREE INFORMATION CARE

Wheel of Fortune Kit

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 soins and finally
stops on a number. Incl.
all parts. faceplate & P-C
board. 23806

T.V. Game Special
Reject “Video Olympiad” TV
game units. Play 3 exciting
color TV games. with on-
screen digital scoring and rea
listic sound effects. You re-

pair and save !
c23872 $8.95

Electronic Warning Flasher Kit
This battery operated device
continuously emits bursts of
intense light. Great for bicyc!-
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 $
23207 6.95

Strobe Kit | 6KV Strobe Tube
Completevariable | Trigger | Assortment
rate strobe light COIL. 7 e
k:!n Cfmamsgn To tire m Brand new facto-
parts, line cord, xenon { ry prime strobe
PCboard and in- ffiash A | tltes. 5 tubes.
structions. 117V tubes w/ schematics. |
c23071 $7.50 fczaara 89¢ | caas  83.00

Walkie Talkie

Reject units.
Compiete crys-
tal controlied
units w/ built
n antennas.
Most are easy
to fix

C23786 sz 95

Calculator (reject)

Complete &
function port-
abie calculators
w/ % key and
constant funct-
ion. Fix them
and save.

210 5,98

€23877

* Minimum arder $5 00
« Please include $1.00 for nostage
* Visa, MC and COD accepted
» Phone orders are welcome

CHANEY
electronics inc

P.0. BOX 27038 , DENVER, CO. 80227 (303) 781-6750

Send for our free giant catalog of unique items '!!

-

*In NJ

siceol | JORLD

BRINGING INFORMATION
TECHNOLOGY TO YOUR
DOORSTEP
Vv Quality Microcomputer Products

VvV Good Delivery
v/ Prices You Can Afford

Lo/ "
(reg. $1599)
Double

density
HORIZON I KIT

Heath Data Systems Printer ... $ 895
\P-125 Printer by Integral Data . $ 749
TI-810 Impact Printer ......... $1695
Soroc |Q 120 Video Terminal .. $ 795
Hazeltine 1500 Video Terminal . $ 995
Mime Terminal ..... . . $ 742
Novation CAT Modem $ 199
Hitachi 9” Monitor S 184

place your order TOLL FREE

1-800-528-1418

FicrolJORLD

BEAT HIGH
GAS
PRICES!

CALL FREE

ELECTRIFY YOUR BIKE! |
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.

MONEY BACK GUARANTEE.

Call toll tree 800-257-7985*

Or send today for

FREE ILI.USTRATED
PEDALPOWER BOOKLET ‘
Plus free information on complete |
line of Electnc Cars, Electne Bikes and

"nkes.

General Engines Co.

Mantua Blvd.

Sewell, N,J. 08080
Alaska. or H Call Collect: (609) 4680270

Tempe, AZ 85281 VISA

@ 1425 W. 12th Place s

602-894-1193

CIRCLE NO.25 ONFREE INFORMATION CARD
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Operation Assist

" you need intormation on outdated or rqre
equipment —a schematic parts fist etc —danother reager
miaht be able to assist Simply send a postcard to Opera-
hon Assist POPULAR ELECTRONICS 1 Purk Ave Now York
NY 10016 For those who can help readers please re-
spantt directly 1o them They |l apprecidte it (Only those
Hems reqarthing equipment not avaidable trom normalt
SOUICeS are published |

Eico model 720 amateur transmitter and universal modula-
tor driver 730 Need operation manuals Linford Fevner, C/O
Radio St Luocia. Box 660. Castnes. St. Lucia

Dumont Fairchild modei 766 oscilloscope with type 76-02
dual trace and type 74-13A delayed 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. Schematc diagram and service manual
needed. George Warren. 8 Danus Ct, So. Boston, MA
02127

U.S. Navy model TS-810/U digital caibrator Schematic and
technical manual Joel M. Rutin, Box 819, Berkeley, CA
94701.

Marconiphone model T26A radio Schematic and conver-
sion data to 115 volts/60 cycles needed Eddie Joseph,
20701 Reef Ln, Huntington Beach. CA 92646

Heathkit receiver model AR-3 Schemalic and assembly
angnment manual. Davkd Carpenter, 2717 E 4th St., Tuc-
son. AZ 85716

B&K model 650 tube tester with model 610 and model
TC-615 adapter panels Tube test set-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..
60629.

Chicago. 1L

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 LA545 oscilloscope. Need schematics and
maintenance informabon. Wiliam B. Rossman, 274-28th
Ave.. Longview, WA 98632.

Zenith model L514W clock radio. Need volume and tuning
knobs and snooze alarm button. Ted Liszewsk, 182 Farview
Ave.. Paramus, NJ 07652

RCA model 118 AM radio. Need schemalic and tubes 80,
41, 8B7, 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 modet TN-5010/FRR502 tuner
Schematic needed. Dawid Carlson, 3081 Ursula. Aurora, CO
80011

Hallicrafters mode! S-120 shortwave radio Need operation
manual Sean A. Dewvitt, 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 col.

pall’ More in apr free catalog

*Key Sw.
& .

Cl

|
BRAND NAME

Super Cabiner. 8
passive rauiator 2-4° " super hnrn, Piezo
tweeters, termunals, gull cloth, wires,
acoustic dampening matenal, haid wvare,
[ rstructions ete, Freq. resp. 15 30 HZ

0o 25, HZ.. 75 watts max. péwer
i Wt 98 th (3 Prgs)
Use this great speaker system for big
band speakers. monitor speakers,  all

woafer/mid- rang=

wi Sh.

#T7°7($138.88 Brand-Name Speaker Kits

Another kit fit for full §o; ARM STUFF New PKG  Stuff
sound  reprg.  3-way feyjir.Sonic Mot. Det. 8D30336 $49.50
“"Bookshelf” system. 10” fa7gch Switch Al 8MI0475  $6.88
rear-firing passive rad, B L+ T ouch Switch Al./Hom 8MI0474 $7.88 or
MR (W), 3%" superhorn L+ a1 " wireless Xmitter 8520110 $14.88
piezoT. Freq resp 30 Hz *Al Wireless Rec. 8520111 $14.88
to 25 KHz, power 10/90 " 6" Bell Rec. 9520198 $12.88
RMS Watts. Size: 19%"H -1'/, Light Sen. Sw. 7C70281 $4.88
x 1W%"W x 7%7D. List|+patio Door Al. 8520251 $1.50 as er
price over $500/pair. Our |<By zers 361224 VDC $1.26
price '55'3’3-38/93" *Door/Window Grd. BMI10512 $2.88
2130224 'hs/ L |*c8 Alarm RBK30263 :4.38 .
*Elec. Bike Al 7570456 7.50
4= WAY \) | BITS & PIECES | serV|ce
" |*Latching Sw. 15A 8F202 :
SPEAKER “al 83 Lawch  8K30267 $2.88
“Key Sw. I(SPST) 9D0157 $4.88
: (SP3T) !

VIDEO MONITOR
MOTOROLA COMPUTER Monitors -R .
U.E.. Runs off 12 VDC. .8A. Scans Vert.
Rotate Yoke, scans Horiz. .
you chg. & save. Qty. Ltd. Motorola No.
69VP106-Q01..
1. 151b. D91

COMPUTER
SURPLUS

*1/0 Printer{Daisy W.}9320247 $168.88
“9"Vid, Mon.{Conrac) You repair & save

R7C70103
5704

Sold as is

USE
LIP
CODE

ize. 9w x 8%d x 8%h.

*33 ASR TTY 9320083 $348.88-

*ASCIl Keyboard cons. 8W0584 $68.88
1/0 Term. 6NB60336 $39.88

*IBM NOVA Termina|s$$748.88 & up

&
ual 5 Disp. Mon. 7NB0252 $29. 88

$38.88

932088 $348.88
870532 $8.88-

on

all

{Get FREE Catalog}

SIHSWY 303 YHI MILSYW S ONYDININTMNTR - $LL5 126 (L19) - (AWAIITM GHIAAHD ANOHL -

wene B&F ENTEI;PSFHSES

119 Foster Street
Peabody, MA 01960

mail

314300V S530aNa NY

o

around music speakers or with “DISCO’
Systems Don't Delay! These will go fast
Seconds, Nicks, Chips, Cab. 1s structually) COMPUTER STUFF
ound You tinish & save.
& 9110123 . $119.88/pr. $1,998.88/20 pr.
Data d 91380154
2 POWER SUPPI.Y KIT
= _- 3 *33 RO TTY 9320088 $248.88
| J} y k 115 VOLTS *MD 70 Singer Pr. .88-
9 \ & '\ *5”  Muffin fan
k| "3
H We supply ail eleclrlcal ang eu.- tronic Ssome:
z ctroni .
FRoarts. you subply labor ‘& mecnanical Viatron  Stuff
<fivarts. tools, & ca
< BBNEBV Charger |22VDC 20A, 20 Lbs *TTY Stuff
$19.50
W Sattern Charger 12VDC, 15A. 15 Lo “*Cassette recorders
wfj|ocoos (15A), . $14.50 ‘Card cages $5.00
RESY Baltery Charger Kit,_ Super
aflBuy! Up "to  35VDC. 500Ma.
Sfsh.wt. s Lbs .7¢70243"  $6.00 Send orders to
~ltoaic P.S. Kit. 5v. 1A, Req'ted . $6.00
wJi7c70267
el s To 2avpc Reg (ed & adjustable, [sureLus Dept
wfj Samps. Sh. Wt. 15 tb REIGNS
> Rekiisad] $14.88  Lpreme
ZI "Use Your BA-MC or AE for telephone
I orders. No C.0.D.’s please, (647) 531-5774
e =1 'S e P Post. L?__ "
/ISIT OUR CATALOG SHOWROOM 119 FOSTER ST, PEABODY 5&, _,E
CIRCLE NO. 10 ON FREE INFORMATION CARD
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Gerald K. Schultz, 4616 Buffalo Trail. Amarilio. TX 79109.

Accurate Iinstruments model 157 tube tester. Need operat-
ing instructions. Steve Rubin. 4903 N. Kimball. Chicago. IL
60625.

Hallicrafters model S-40 receiver. Schematic 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 schematics, Lonnie L. Hataway. Jr.. 21-441D Citrus
Ave.. EImendorf AFB. AK 99506

Mercury model 201 tube tester. Need tube setup chart and
schematic. Ken Layton. 194!% E. State, Apt. 8C, Olympia,
WA 98506.

Hallicrafters model HT40 transmitter. Need schematic and
nstruction madHual. Vince Curtis. 226 Tremont Ave.. Greens-
burg. PA 15601.

Trymetrics model 4000 P DVM and model 500A DVM plug-
in Need manual and schematic. Francis Grosz, 3620 Canal
St New Orfeans, LA 70119.

Hammarlund model BC779 recewer. Operating manual,
service manual, parts hist and schematic Mike Christodoiou.
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 ©b., 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 amplifier 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 instructions. 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 ignition analyzer ostilloscope. Need sche-
matc 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 , Wiimington, NC 28405

Dumont modef 304-H, senal #10416 oscilloscope Operat-
ing instructions John H. Carroll, 210 E. Lincoln Ave , McDo-
nald. PA 15057.

Echo Fonic model 109-B echo chaMber. Operation manual
and schematc Philco model 18 radio Schemanc and parts

hist needed. Nicholas I. Oshana Jr.. 187 Morningside Dr ,
Bnstol, CT 08010.

Eico model HF-20 pre-amphfier needed W.S. Reynolds,
733 Plantation Circle, Roanoke. VA 24019.

POPULAR ELECTRONICS
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Flectronics Clossiied

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 industnal surplus receivers. transmitters.
snooperscopes. electronic parts, Picture Catalog 25 cents.
Meshna. Nahant, Mass. 01908.

LOWEST Prices Electronic Parts. Contidential 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 University, 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 Satellite Photographs.
National-Local Weather Maps. Learn How! $1.00. Atlantic
Sales. 3730 Nautilus Ave.. Brooklyn, 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 461P, Clearfield. UT
84015.

NAME BRAND Test Equipment. Up to 50% discount. Free
catalog. Salen Electronics. Box 82. Skokie. lllinois 60077.

SpecakerGuts

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, subwoolers wooters,
midranges. horn and dome tweeters. Over 30 in all. Build
your own speaker system and we'll provide top quality
speakers and design information Send for FREE 48 page
color catalog from the largest. most expenienced speaker
kit manufacturer in the world DONTDELAY Write today!

Jecakerla®

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. Satistac-
tion guaranteed. Don Nobles Electronics. Inc., Rt. 7,
Box 265B, Hot Springs, Arkansas 71901. (501)
623-6027.

MONTHLY PICTURE FLYER. Quanhty Surplus Electronic
parts. Low Prices. Star-Tronics, Box 683. McMinnville. OR
97128.

PRINTED CIRCUIT supphes, chemicals. tools, artwork. plat-
ing solutions. Major credst 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. Phonevision, Dialers, Color TV Con-
verters, VTR, Games, $25 TV Camera. Electron Microscope.
Special Effects Generator, Time Base Corrector. Chroma
Key. Engineering Courses 1n Telephone, Integrated Circuits,
Detective Electronics. PLUS MUCH MORE. NEW Super
Hobby Catalog PLUS year's subscription to Electronic News
Letter. $1.00. Don Britton Enterpnises. 6200 Wilshire Bivd.,
Los Angeles. Calf. 90048.

NEGATIVE ION GENERATORS AND ACCESSORIES.

(Kits). Fascinating details—$1.00. Golden Enterprises. Box
1282-PE. Glendale. Anzona 85311

uper . .
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 US! Corp., P.O. Box PE-2082,

NAME BRAND TEST EQUIPMENT at discount prices. 72
page catalogue free. Write: Dept. PE. North American Elec-
tronics. 1468 West 25th Street, Cleveland, OH 44113.

ol
FL 32901. COD's accept. For 51895
catalog of transmutters. voice scramblers 367Dk S
and other speciaity items, enclose $200 to US| Corg
9099900000660 66600000060

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, Bentonville, Ark. 72712, (501) 273-5340.

B&K Test Equipment. Free catalog. Free Shipping. Dinosaur
discounts. Spacetron-AX. 948 Prospect, EImhurst, 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 S1LL S AND
AMATEURS CONNECTS TO YOUR
RECEIVER SPFAKER +
CHARACTER

VIGHT
READOUI  ORDER
VALY $20995 Kil S16995 SEND
CHECK OR MONEY ORDER USE
YOUR VISA OR MASTER CHARGE
ADO S350 FOR SHIPP NG

Carperalion
PO, Bes 313 Thiarssille, Wiscossis 33003

RECEIVE FREQUENCY ADAPTOR. converts your receiver
to digtal readout. Davis Electronics, 636 Sherdan, 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 Civilian 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..F. Free fact
sheet, or send $29.95. SSB Publications. Box 960, Hyanmis,
MA 02601

SCANNERS: WHOLESALE PRICES! Bearcat 220
$329.95: Regency K500 — $329.95; Bearcat 250 — $279.35:
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 EI
Camino Real. Belmont, Califormia 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 'H' St.. Vancouver, Washington 98663.

PRINTED CIRCUIT BOARDS, double. single-sided. From
schematic, sketch. finished artwork We design computer
nterface 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.

SHIELUTE TV

GET 50 CHANNELS!

It's al true' No matter where you liwve

sports hiom around

piogramm ng' Crystal clear cecepl on' For
complete nforma.gn, sources and des gn
ntormation send $7.95

SPACECOAST RESEARCH
Dept D. P O Box 442. Altamonts Springs, FL 32701

DOLBY DECODER now avarlable assembled or as kit. Com-
prehensive review. PAE Integrex, Box 747, Havertown, PA
19083.

TUBES

RADIO & T.V. Tubes—36 cents each. Send for free Catalog.
Cornell, 4213 University, San Diego, Calif. 92105.

TUBES: "Oldies”, Latest. Supplies, components, schematics.
Catalog Free (stamp appreciated). Sternmetz. 7519-PE Ma-
plewood. Hammoend. Ind. 46324
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TUBES-RECEIVING, Industrial and Semiconductors Factory
Boxed. Free price sheet including TV, Radio and audio parts
list. Transleterontc, 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 self addressed
stamped envelope. Gl Kits, Box 2329, Garland. TX 75041,

AMAZING ELECTRONIC
PRODUCTS s~

LASERS SUPER POWERED. RIFLE, PISTOL, POCKET SEE IN DARK PYRO
TECHNICAL, DE-BUGGING - UNCRAMBLERS GIANT TESLA STUNWAND TV
QISRUPTER ~ ENERGY PRODUCING. SCIENTIFIC DETECTION, ELECTRIFVING
CHEMICAL, ULTRASONIC, CB, AERO. AUTO AND MECH DEVICES. HUNDREDS
MORE  ALL NEW PLUS INFO UNLTD PARTS SERVICE

INFORMATION unlimited
Dept. EB, Box 716 Amberst, NH 03031

CATALOG 81

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 horsapower 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!

I's fun and easy —takes just min-
utes a day! Complete kits for
organs, pianocs, strings, rhythms,
amplifiers, synthesizers. Also
factory assembled. 104-page
catalog $2.00

OUWERSI

Wersi Electronics, Inc.
Dept. ZD, 1720 Hempstead Road
Lancaster, PA 17601

TV-OSCILLOSCOPE CONVERTER externally adapts TV into
audio frequency oscilloscope. Info. $1.00. Plans $7.50, with
P.C. $15.00. complete kit $60.00 Evoluctionics, Box 855-J,
San Rafael, CA 94902.

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro-
jects. Free details. DANOCINTHS Inc.. Box 261, Westland. Mt
48185.

TELETYPEWRITER USERS: Unique solid state time delay
relay. Reduces energy and maintenance costs. Informatton
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 Electronics, 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,

96

WIRELESS FM MICROPHONE, electronic siren, 10 watt
alarm. Kits $5.25 each. Electrokit, Box 568, Milford, MA
01757,

SPEAKERPLANS — Build ANY size speawers without special
tools. experience FOOLPROOF, illustrated instructions, parts
sources. 80% SAVINGS! Rush $4. SPEAKERPLANS, 275
Main, Stirhing, 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! Stetfens, 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 DJ, 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-
recognized. Credits gwven for previous courses, job experi-
ence. Low tuition. Exams repeated free. Individual counseling.
State registered. Cambridge Academy, Dept. PE-1, 409 E.
Osceola, Stuart, Florida 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.

Burglar - Fire - Smoke
Alarm Catalog

* Billions of dollars lost annually due
to lack of protective warning olorms

FREE CATALOG Shows you how to

protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free
engineering service

Burd

PE-089

O AS R £ 4
Lincoln, Ne. 68501

Box 82802

GUIDE TO CHOOSING AND INSTALLING AUTO BURGLAR
ALARMS. Send $6.95 to: Auto Secunties. 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-PEOS, 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 avaitable — $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

FREE CONSULTATION e NOIDEATOO SMALL
Disclosure protection Cash of royalhes from manutaciurers seexing
new 1deas For 17e6 10f0rmalian un Now 10 PrOLEC! youl deds

Callor Weite

American Inventors Corp.
59 Interstate Dr Dept PE
West Springfield, MA 01089 (413) 737-5376

A Foe Based Service Company

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 outiine.
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, wnite: Charles S. Prince
Co.. Inc.. Empire State Building. Suite 3308-E, N.Y.C. 10001.

BUSINESS OPPORTUNITIES

ERASE DEBTS with Iittle-known law—create weaith!! Details
FREE—Blueprints. 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!!t Free Secrets Tvav{sworld-w. ng 822r6
Toledo, OH 43614.

MECHANICALLY 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 tree details.

ELECTRONIC DEVELOPMENT LAB
Drawer 1560 PE, Pinellas Park, FL 33565,

BEAT THE RACES! Free Eogklé‘TUnlsmrte; Lifetime Income
From Thoroughbreds-Harness". Elias, Box 47BB, Brooklyn.
NY 11219,

EARN EXTRA MONEY — Homeworkers Neede_d S_tuffing
Envelopes! Free Detalls. Write: Jadeway. Box 186-ZD.
Gaines, MI 48436.

FREE CATALOGS. Repair ;lric;ndinhoinu;g.”remgeration.
Tools, supphes. full instructions. Doolin. 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! Aiso 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.
fIl. 62864.

BOOKS AND MAGAZINES

FRE{D;OI:p;)phe( E;]a; c})rr;ing before Christ 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 innovative 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 indef-
initely! Free Report! Success Research. Box 29263-GH, In-
dianapols. Indiana 46229.

BECOME A CONSULTANT. Earn $20-340/hr. being 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 OPPORTUNITIES

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 hiring natl;Jn\;nde' Free ge(anst
~Job Leads”, 1680-PG Vine. Hollywood. CA 90028.

ELECTRONICS INSTRUCTORS. Challenging career oppor-
tunity 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 Electronics Institute, 12G1 E Atlantic Bivd..
Pompano Beach. Florida 33060. Or call: Mr. Gold 1-800-
327-1110 for national placement. Equal Opportunity
Employer

DO-IT-YOURSELF

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 Security Systems for home, Busi-
ness. Send self addressed, stamped envelope. Dar-
bar. Box 1147E, San Diego, CA 92112.

EIECTRICAL-. testers. books. tools, supplies. Do It Yourself,
professional. Free 108 page catalog. Bluffton Products. Dept.
A, Box 87, Bluffton. OH 45817

REAL ESTATE

"FREE .. FALL CATALOG! Over 2.600 top values
coast to coast! UNITED FARM AGENCY. 612-EP. West
47th, Kansas City, MO 64112

BIG .

AUGUST 1979

UNDERSTANDING
CALCULATOR MATH

224 pages $395 Order #LCB3321 Check or
money order Texas Instruments. P O Box 3640
M/S84 Dept PEB79 Dallas Texas 75285 Add
sales tax where applicable

TEXAS INSTRUMENTS

INCORPORATE D)

“OWNER REPAIR OF AMATEUR RADIO EQUIPMENT"
Book. $7.95. K6RQ, 14910 LG Blvd.. 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. Hyannis, MA 02601

HYPNOTISM

FREE Hypnotism. éelf-H}pﬁoms Sléép Learmngicata]og‘
Drawer H400, Ruidoso, New Mexico 88345,

MOTION PICTURE/VIDEO FILMS

VIDEO MOVIES: all ratings. Beta, VHS Bought. Sold. Rent-
ed VCR's, Blank tapes. Supplies: Cat. $1.00 (deductible)
(201) 572-1222. Devoe. P.O. Box 593. Edison. NJ 08817

DIS?:O'UNT wbéo TAPES, Aduit rno?eé 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 mowvies. 200 S-8 Eastman color mag snd
only $29.95 ea: both $57. “Superman” also avail in 4C3° S-8
col.snd format, $48.95 ea special. Add $125 ea postage.

Spend Father's Day Gift Dollars — order Alfred Hitchcock's |

‘Frenzy” — scenes from the big picture. “Incredible Shrinking
Man" (Journey into the unknown). S-8 B/W 200" and $17 95
ea + 90¢ ship. Other price selections: Abbott and Costello tn
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 Milre: Sweet Char-
ity. Jesus Christ Superstar. 400’ color $-8 and features priced
to sell out @ $42.95 ea PPD. Limited ofter while stock fasts.
Mail order today! New Universal 64-pg glossy catalog. $1.25
Columbia, Sportite. Ring Classics, Universal order forms.
40¢ea. SPORTLITE FILMS. Elect-8 79. Box 24-500. Speed-
way, IN 46224
i

MISCELLANEOUS

MPG INCREASED! Bypass Pollution Devices easily. RE-
VERSIBLY! Free details — Posco GEEB. 453 W 256, NYC
10471

lications. Box 28101-N, St. Louis. MO 63119.

GASOLINE MILEAGE INCREASED DRAMATICALLY! Sim-
plified retuning methods. Details FREE!' Techneering. Box
12191 PE. Norfolk, VA 23502
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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-saving system 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. If 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 offering solid-state
modules for various languages, was an-
nounced by Texas Instruments. Designed as
an aid in communicating in a foreign coun-
try and for language students in learning
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. Each 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.
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You don’'t waste a second
on “mechanics’ with
A P All-Circuit Evaluators.

You figure out the circuit you want,
then plug it in for testing. You decide
to improve your layout, and you
make your moves as quickly as you
think them up. There’s just no taster
or easier way to build and test

circuits and circuit ideas.

But just because breadboarding
is now such a cinch, don't get the
idea that you don't have electronic
integrity. Our solderless plug-in tie
points are made of a special non-
corroding alloy. Use them as often
as you like.

How many tie points do you need?
Our smallest ACE has 728, our

Box 110
Painesville, Ohio 44077
Tel. 216/354-2101
TWX: 810-425-2250

AP PRODUCTS
INCORPORATED

e 72 Corwin Drive

largest has 3,648. And all of them
accept all DIP sizes.
Everything is quality all the way.
You can even see the diffterence
in our harder, shinier plastic matrix.
See for yourself. Phone (toll-free)
800-321-9668 for the address of your
nearby A P Products dealer. And
ask for our complete A P catalog,
The Faster and Easier Book.

Faster and Easier is what we're all about.

CIRCLENO.20NFREEINFORMATION 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 four-pole
internal magnet clamps
instantly to any steel

surface. Steering
column, metal dash, roof N°|SE
top, or the side of your CANCELLING

CB radio. No groping for

your mounting clip Pull the Processor directly

to your mouth and speak

directly into the mic. The
PROCESSES Processor adjusts to your
SPEECH WITH A voice—and blanks out alf the

cab noise while you're speaking.
Automatically.

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

FRESH CHARGE
WITH NO
BATTERIES!

Patented electronic storage
system recharges while you
listen to the radio. It provides

a fresh electrical charge every
time you squeeze the trigger. You

SOUND SENSITIVE
2 INCHES OR 2
FEET!

A microphone so sensitive 1t will
select your voice and process your
speech no matter how close or far
you are from the microphone

never replace batteries.
GUARANTEE I :
The K40 Speech Processor is guaranteed b
to outperform any microphone it replaces
of return it for a complete and full refund &
i within 7 days from the K40 Dealer that ?&
% installed and tuned it. (

A 342 50-

| Unconditionally guaranteed for 12 months. RE/ American Antenna gian. i 50120
 Guaranteed against cracking, chipping, or i 4 %
rusting. Guaranteed against mechanical € . suggested retail

failure. Guaranteed against electical fail- 1 3 CIRCLENO.7 ON FREE INFORMATION CARD
ure. No exclusions. No gimmicks. For a full &R s

12 months. -

SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALERS THROUGHOUT THE U.S. AND CANADA
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