





























































































































































































































theres a heathkit present

New Heathkit Solid-State
Digital Multimeter...

Here's a breakthrough in instrumentation. The new Heathkit
IM-102 gives you a true digital multimeter for about half what
you'd pay for comparable wired DMM’s! And with an accuracy
that’s better than many wired digital units on the market...de-
cidedly superior to most analog type instruments. This great
new meter measures AC and DC voltages and currents, and
resistance with no need to change probes or switch for changes
in DC polarity. Automatically displays a positive or negative DC
voltage and current, indicating the correct amplitude and
polarity. Five overlapping ranges measure voltage from 100 uV
to 1000 V on DC (either polarity); five ranges cover 100 uV to
500 V on AC; 10 ranges measure 100 nanoamperes to 2 am-
peres on AC or DC, and six ranges show resistance from .1 ohm
to 20 megohms. Input impedance is exceptionally high — ap-
proximately 1000 megohms on 2V range (10 megohm on higher
ranges), with overload protection built-in on all ranges. Deci-
mal point is automatically placed with range selection and over-
range is indicated by a front panel light.

New Heathkit
Vector Monitor...

49°*

Designed for use with the
Heathkit 1G-28 Pattern Gener-
ator or similar units which dis-
play either “rainbow” (offset
carrier) or NTSC patterns, the
10-1128 vector display helps
you perform fine tuning, static
and dynamic convergence,
purity, 3.58 oscillator, reactance coil, phase detector
transformer, demodulator angle check, and chroma
bandpass adjustments. Represents exactly the color sig-
nals fed to CRT guns.

Kit10-1128,10ibs. .................

49.95*

26

229%"

Ends parallax and interpolation errors! There’'s no mistaking
a digital display — everyone reads it the same way. High qual-
ity precision components, 3%z digits and ease of calibration
contribute to the IM-102’s lab-grade accuracy. Analog to digi-
tal conversion is accomplished by a patented, dependable Dual
Slope Integrator that does not depend on a stable clock fre-
quency for accuracy. A Heath-designed and assembled pre-
cision DC calibrator is furnished with each IM-102. An internal
circuit and transfer method provides accurate AC voltage cali-
bration. The all solid-state design incorporates cold cathode
readout tubes and a “memory” circuit to assure stable, non-
blinking operation. Features include detachable 3-wire line
cord (no batteries needed), dual primary power transformer,
izolated floating ground and completely enclosed, light-weight
aluminum cabinet with die-cast zinc front panel and tinted
viewing window. Kit includes standard banana jack connectors
complete with test leads. Assembles in approximately 10 hours.
The new Heathkit IM-102 Digital Multimeter will be the pride
of your bench!

Kit IM-102, 9 ibs., mailable ....................... 229.95*

New Heathkit N
Electronic Switch... 3995

Provides simultaneous
visual display of 2 input
signals on a single trace
oscilloscope. Has DC
coupling and DC-5 MHz
+3 dB frequency re-
sponse. Conventional
binding posts permit fast
hook-up. Can be left connected to scope. Ideally suited
for digital circuit work; amplifier input and output for
gain and distribution checks; simultaneous monitoring
of 2 stereo channeis.

KitID-101,61bs. ......................... 39.95*
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for every age, every hobby!

New Heathkit “Minimizer”
kitchen waste compactor...

Today’s most modern refuse handling method in easy-to as-
semble kit form! Now you can own the most exciting kitchen

appliance on the market for less than you'd pay for any other
comparable compactor. The Heathkit Minimizer lets Mom throw
out the unsightly waste baskets and garbage cans for the latest
in clean, convenient, odor-free disposal. The Minimizer han-
dles all normal household trash —food wastes, glass and
plastic containers, tin cans, wrappings, boxes, floor sweep-

ings, light bulbs, etc. The packing ram descends with 2,000-Ib.
force to reduce refuse to almost Ya of its original size, pack-
aging the material in a strong disposable bag — one bag holds
an entire week’s trash for a family of four! When the bag’s full,
Mom simply folds over the top and removes a neat, dry pack-
age for normal rubbish pickup. And the Minimizer deodorizes
the contents each time the drawer is opened and closed. The
sanitation man will love Minimizer, too!

Simple, safe operation! To use, Mom merely inserts a Minimizer
plastic-lined bag in the drawer and starts the compacting cycle.
In less than a minute the ram forces down the trash, returns to
its normal position, and the Minimizer shuts itself off. For maxi-
mum safety, the Minimizer uses a key lock switch and an inter-
lock which automatically turns unit oft if drawer is not fully
closed or is accidentally opened during cycling. Your Heathkit
Minimizer can be built-in under the kitchen counter or left free-
standing. Its bright white enamel finish with marble-tone vinyl-
clad top complements any decor. And you can build it yourself
in 6 to 10 hours. Has long-life 15 hp motor, plugs into 110-120
VAC conventional household outlet. Kit includes 5 plastic-lined
bags, one 9 oz. aerosol can of deodorant. Minimizer measures
34%" H x 15" W x 252" D.

Kit GU-1800, 203 Ibs. ... ... b L b a1 991952
GUA-1800-1, 15 plastic-lined bags, SIbs. ............ 4.99*

New Heathkit Slotless
1/32-Scale Raceway

maneuvers of real high-
speed drivers. You can

You race up to 4 GT cars Completely self-con-
— each with independent tained electronics labs
acceleration, deceleration teach youngsters the
and steering! Make all the basics of electronics.

1999

5* New Heathkit Electronic
129 Workshops

Each contains basic electronic components in easy-to-
work-with module form. Kids simply follow the instruc-

even turn around com- tions, arrange the blocks on the board to form actual

pletely and backtrack. Kit includes track sections for 8'x4’ oval,
power transformer, 2 cars and controllers.

Kit GD-79, 13 Ibs., mailable . .............. . 129.95*
Kit GDA-79-1, extra car and controller, 3 Ibs., mailable. .21.95*

SEE THESE KITS AT YOUR LOCAL HEATHKIT ELECTRONIC CENTER...or send for FREE catalog!

i | DN i Bl Schiumberger |

CALIF.: Anaheim, 330 E. Bail Road; El Cerrito, 6000 Potrero Avenue; La Mesa, 8363 Center Drive;
Los Angeles, 2309 S, Flower St.; Redwood City, 2001 Middlefield Rd.; Woodland Hills, 22504 Ven-
tura Bivd.; COLO.: Denver, 5940 W. 38th Ave,; GA.: Atlanta, 5285 Roswell Road; ILL.: Chicage,
3462-66 W. Devon Ave ; Downers Grove, 224 Ogden Ave., MD.: Rochville, 5542 Nicholson Lane;
MASS.: Wellesley, 165 Worcester St.; MICH.: Detreit, 18645 W. Eight Mile Rd.; MINN.: Hopkins,
101 Shady Qak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn, 35-07 Broadway (Rte. 4);
N.Y.: Jericho, L.I.; 15 Jericho Turnpike; New York, 35 W. 45th Street; OHI10: Cieveland, 5444 Pear!
Rd.; Woodlawn, 10133 Springfield Pike; PA.: Philadelphia, 6318 Roosevelt Blvd.; Pittshurgh, 3482
William Penn Hwy ; TEXAS: Dallas, 2715 Ross Avenue; Houston, 3705 Westheimer; WASH.: Seattle,
2221 Third Ave.; WIS: Milwaukee, 5215 Fond du Lac.

Retail Heathkit Electronic Center prices slightly higher to cover shipping, local stock, consulta-
tion and demonstration facilities. Local service also available whether you purchase locally or by
factory maif order

working circuits for code flashers, timers, alarms, etc.
Kit JK-1033, 36 experiments, 111lbs. ............29.95%
Kit JK-1022, 25 experiments, 81bs. ..., .........24.95"*
Kit JK-1011, 12 experiments, 61bs, . ... .........19.95"

CIRCLE NO. 17 ON READER SERVICE PAGE
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! HEATH COMPANY, Dept. 10-11 g
y Benton Harbor, Michigan 49022 i
: [ Enciesed in g — —, plus shipping. :
: Please send model (s} :
1 [ Please send FREE Heathkit Catalog 1
| i
H R '
: Address. [ —— :
1 City. State. Zip. :
: *Mail order prices; FOB factory. 1
| Prices & specifications subject to change without notice. CL-422 4
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QUICK-PICK rr

® Makes removal of transistors and capacitors

from a “forest” of parts easy

Precision Tools

® Easy te opwrate

Shde sleeve faward

* slotied ead ta clomp,
Slide hack ta reteass

Seven (7) tools clamp on over 25 different outlines
of transistors or can capacitors. Therefore, it can be
used on hundreds of types of transistors and capaci-
tors.

Makes an excellent heat sink while unsoldering or
replacing parts.

Permits more attention to be given the soldering
operation. Will leave both hands free to unsolder
the leads. A slight pull on the Quick-Pick will re-
move the part when the leads are free.

@ Colored handles permit Quick size selection.
@® Packaged in an attractive carrying case. 95

Lendell Products
939 S. 7th St.

set of 7 tools  postpaid

DeKalh, Hlinois 60115

CIRCLE NO. 19 ON READER SERVICE PAGE
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KITS FEATURED IN

POPULAR

ELEGTRONICS

AND FROM OTHER SOURCES

$17.50
$80.00
544,50
514.50
$37.25
$39.50

Psychedelic Strobe Light
"UT™" Stereo Amplifier
FET Preamp

SCA Adaptor

Ultrasonic Alarm
Regulated Power Supply

Prices plus postage and Insurance

Also:

Psychedelia | Color Organ, Sonolite,
MNixle Readouts, Frequency Counters,
Sports Timers, Ultrasonic Alarm, etc.

Southwest Technical Products
219 (PE) W. Rhaps
San Antonio, Texas

CIRCLE NO. 29 ON READER SERVICE PAGE
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STEREO SCENE '

(Continued from page 71)

other capacity most of the time—sales
managing, quality-control managing, or some
such. Their ears are called on when needed
for listening evaluations, and they do their
titled job the rest of the time.

You could consider some such position,
basing your specific choice on perference
as well as on your likely educational status

| by the time you'll be seeking employment.

Dear Sir:

I have been waiting to see you comment
on RCA’s new, floppy “Dynaflex” discs, and
you have never mentioned them. Any com-
ments about them?

Dean Hamiil
Bronx, N. Y.

Yes, one or two. First, contrary to ap-
pearances, the Dynaflex disc is not just a
way of cutting costs on vinyl. RCA’s re-
search showed that the thinner disc accepts
molding easier and better than the usual-
thickness disc, and produces fewer blem-
ishes like bubbles, pits, etc. Of course, the
fact that Dynaflex would save vinyl was not
a source of dismay to RCA.

I've used a few of the Dynaflexes, and
while they didn't behave any less satis-
factorily than ordinary discs, mine did not
seem substantially quieter than previous
RCA discs. They are, however, not usable
at all on some record changers, because
the dropping mechanisms malfunction with
the thinner discs.

Dear Sir:

Why is it that professional tape re-
corders cost such a horrible amount of
money when they don’t have any of the fea-
tures you find in home machines like sound-
on-sound recording, echo and the like?

Most of a professional recorder’s high
cost goes into things you can't see—a super-
rugged drive system, die-cast and machined
deck frame, high-reliability resistors and
capacitors—which contribute to the ma-
chine’s durability and dependability. As for
the features found in home machines, any
of these things can be done with a profes-
sional machine by appropriate patch cord
hookups which make the same connections
that can be switched in on a home-type re-
corder.

Finally, the simple fact that fewer pro-
fessional machines are sold than home-
type machines means that the costs of the
recorder’s design must be recouped. @
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LIBRARY

{Continued from page 14)

not in any way take away from the fact that
it can stand alone; it is a complete and com-
prehensive volume on semiconductors. The
book begins with a discussion of conduc-
tion in the solid state, goes on to the p-n
junction, and dives deeply into transistor
theory and physics. The treatment, in most
respects is full, touching on all phases of
the subject.

Published by Pergamon Press, Inc., Maxwell
House, Fairview Park, Elmsford, NY 10523.
254 pages. $7.00 hard cover, $4.75 soft cover.

SIMPLIFIED RADIOTELEPHONE LICENSE
COURSE, Volumes 1 thru 3
By Leonard C. Lane

Presenting a completely new approach to
studying for FCC commercial radiotelephone
license exams, this three-volume course
covers theory and all the latest test ques-
tions by subject area. Each chapter starts
out with a theory discussion and is followed
by a series of FCC exam questions ac-
companied by detailed answers. Wherever
necessary, circuit diagrams are included

and sample problems are fully worked out.
All questions are based on the latest re-
vised FCC Study Guide.

Published by Hayden Book Co., Inc., 116
West 14 St., New York, NY 10011. 136 pages
Vol. 1, 308 pages Vol. 2, 136 pages Vol. 3.
$11.95 hard cover containing all three Vol-
umes; $12.85 for set containing individual
soft cover volumes.

PULSE AND SWITCHING CIRCUIT ACTION
PULSE AND SWITCHING CIRCUIT
MEASUREMENTS

by Henry C. Veatch

These two books—the first on theory and
the second devoted to practical laboratory
experiments—are companions to each other
and should, thus, be discussed together.
Their treatment of pulse and switching
circuits is as excellent as it is timely. Al-
though each volume can stand alone on its
own merits, it is interesting to note that,
used together, they can provide a complete
and comprehensive course of study in the
most current topic in electronics—as good
as any you'll find in more academic works.

Published by McGraw-Hill Book Co., 330
West 42 St.,, New York, NY 10036. Pulse &
Switching Circuit Action: Hard cover. 470
pages. $12.95. Pulse & Switching Circuit
Measurements: Soft cover. 181 pages. $4.95.

—THOR_GO
A Dependable C. D. I. Unit At
A Reasonable Price ... $34.50

_’) 30 Day Money Back Guarantee and 5
‘" Year Service Warranty Protection.

.}/g 40,000 to 50,000 miles between tune-ups.
" A tuned car pollutes less!

M Will not overheat or freeze-up. Shockproof,

waterproof and ideal for marine use.

DEPENDABLE AUTOMOBILE PERFORMANCE THAT PAYS FOR ITSELF!
THOR—-GO, a Capacitive Discharge Ignition System, is an advanced solid state automobile ignition de-
signed to eliminate the inherent problems of the standard system. Point and plug erosion is reduced
to 1/10th of the standard ignitions erosion (40,000 to 50,000 miles between tune-ups). By eliminat-
ing tune-ups, THOR—GO keeps your engine operating at peak performance and saves you money ($30
plus per tune-up}. Through more efficient ignition operation THOR—GO produces instant all-weather
starting and a 10% to 20% gas mileage increase. THOR—GO burns fuel more effectively, producing

less combustion contaminates to pollute the air.
stop wasting your money, stop polluting the air and en-
joy faster starting with decreased maintenance problems;
it makes sense to buy THOR—GOQ. Prove it to yourself

with our 30 day money back guarantee.

When you can experience increased performance,

Reviewed by Popular Electronics
on page 72 of the August, 1970, issue.
Ask your Dealer or Write Today!

POPULAR ELECTRONICS




NEW LITERATURE

{Continued from page 16)

and dome-radiator tweeters is available
from Acoustic Research, Inc. Detailed tech-
nical descriptions of AR’s newest products,
the AR-6 speaker system and the AR FM
tuner, are included.

Circle No. 78 on Reader Service Page 15 or 99

More than 31,000 semiconductor devices are
cross-referenced to HEP replacements in the
1971 HEP Semiconductor Cross-Reference
Guide and Catalog available for 35¢ from
Motorola Inc., Semiconductor Products Div.,,
5005 E. McDowell Rd., Phoenix, AZ 85008.
Included in the listings are 1N, 2N, 3N,
JEDEC, manufacturers’ regular and special
“house” numbers and many international de-
vices. There are 471 HEP item listings, in-
cluding kits, books, and accessories.

Thres new product folders are available
for the asking from Craig Corp. They de-
scribe the company’s 1971-1972 line of: (1)
car stereo cartridge players, receivers, and
a home adapter with speakers; (2} home
entertainment tape recorders, players, and
receivers; and (3) portable cassette and
cartridge players and receivers. Each item
listed in the folders is supported by a
photo, technical description and accessory
and price listing.

Circle No. 79 on Reader Service Page 15 or 99

A whole new world has opened up for the
science-minded rocketeer with the intro-
duction by Estes Industries of the “TRANS-
ROC” miniature multipurpose transmitter
for use with model rockets. This item, as
well as all other items in the company’s
TRANSROC line (including extra and re-
placement parts, crystals, accessory pack-
ages and modules, etc] are described in a

brochure that is available on request.
Circle No. 80 on Reader Service Page 5 or 99

The ARP Division of AVX/Aerovox has just
issued a full-color, 20-page catalog (form
No. SE-571) of service replacement capaci-
tors. The catalog contains descriptive in-
formation and rating charts for electrolytic,
paper-film, filter, ceramic, mica, and ac
capacitors. Listings include the more pop-
ular values for radio and TV receivers,
audio equipment, ham radio equipment,
hearing aids, appliances, and industrial ap-
plications. Also included is a section on
popular decade boxes featuring four resis-
tance, three capacitance, and four induc-
tance decades.

Circle No. 81 on Reader Service Page I5 or 99

A new diversified line of communications
equipment and accessories is described in
the Electronic Products Catalog available
from Midland Communications Co. Listed
are base, mobile, and hand-held trans-
ceivers in both AM and SSB versions, scan-
ning monitor with automatic hi-lo intermix,
H.E.L.P. mobile CB rig with automatic 2-
channel logic scanner, mirror-scaled multi-
meters, and a full selection of speakers,
microphones, stereo headsets, electronic
parts, and accessories.

Circle No. 82 on Reader Service Page 15 or 99

Some of the more unique and memorable
projects that have graced the pages of this
magazine are listed in kit form in a new
catalog available from PAIA Electronics.
The kit listing includes such items as an
in-out annunciator, optical tachometer, 200-
watt dual flasher, Carpenter’s Mate tiny
metal locator, surf synthesizer, and a wired
wireless remote control unit. The audio/
music kits described are the Drummer Boy,
a rotating speaker simulator, rhythm and
accompaniment box, electronic Waa-Waa,
and an electronic guitar sound modifier.

Circle No. 83 on Reader Service Page 15 or 99

| LISTEN T0: POLICE, FIRE, & WEATHER REPORTS!

SENTRY
VHF MONITOR
RECEIVERS v

ADJUSTABLE SQUELCH

antrolled V HF

for Industrial, Commerc:a! Utility & Govt. Use
3 CHANNELS = BRUADEEST BAND « CRYSTAL CONTROLLED

ation, compact

hanwl, plus hrﬂ:l:i\.‘-rst
* Completely solid al’ite f- r Iung life u

"D Wwt. 11 ez

SONAR RADID CORP 73 Wortman Ave., Bklyn, N.Y. 11207

Please send information on VHF Monitor Receivers.

With Battery,

Earphone, & $ 9
less Crystals

Grystals

Dept. 425
$5.00 ea. Name
FR-103SA | FR-106SA (m roun) Address
(150-175 MHz)| 30-50 MHz FREQ. ) T ST o
CIRCLE NO. 28 ON READER SERVICE PAGE
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TRUE-FALSE LOGIC QUIZ
By Vic Bell and Joe Kish

1. Binary number 1101 is equal to elev-
en.

2. Boolean Algebra is valuable in the an-
alysis of switching circuits.

3. DTL, RTL, TTL, ECL are big-name IC
manufacturers.

4. Most logic circuit are internally direct
coupled.

5. MSi and LS! stand for medium- and
large-scale integration, respectively.

6. In an RS flip.flop, the RS stands for
Read-Shift.

7. A hex inverter IC contains 6 inverting
amplifiers.

8. Another way of saying a “triple 3
input gate” is “3 gates with 3 inputs
each.”

9. A unique feature of the 4-input ex-
pander is that it has no collector loads.

10. In logic equations, a line drawn over
a symbol means NOT.

11. A mechanical analogy sometimes
used for the inverter is a seesaw.

12. SS| is a new mind-expanding drug
uncovered as a by-product of transis-
tors.

13. “T-squared" logic is sometimes used
to mean transistor-transistor logic.
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SYIMSNY ZINO

277N
{ DRAKE }) COMMUNICATIONS REGEIVER
\g.. /!”/ A general purpose receiver, the SPR-4 may be pro-

grammed to suit any interest: SWL, Amateur, Labora-
tory, Broadcast, Marine Radio, etc. Frequency Coverage:
150-500 KHz plus any (23) 500 KHz ranges,.500 to 30 MHz.
FEATURES: @ Linear dial with 1 KHz readout @ 4-
pole crystal filter in first IF @ 4-pole LC filter in
$ 95 second IF ® Three handwidths: 0.4 KHz, 2.4 KHz, and
499 4.8 KHz for: CW, SSB, AM ® Superior cross-modulation
and overload performance ® Power: 120 VAC, 220 VAC,
NET and 12 VDC ® Crystals supplied for LW, BC and seven
SW bands ® Built-in speaker ® Notch Filter.

o Dij iali L] ACCESSORIES: 100 Khz calibrator, noise blanker,
Direct Frequency Dla’mg All Solid State transceive adapter (T-4XB), DC power cord, loop an-

® Programmable Coverage ® FET Circuitry tenna, crystals for other ranges.
For more details write: R. L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342

CIRCLE NO. 12 ON READER SERVICE PAGE
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MUSCLE WHISTLER

(Continued from page 61)

GND
ELECTRODE

FLASTIC

LuG

Fig. 2. Electrodes are mounted on a small
length of plastic as shown here. An insulated
knob on the ground screw acts as the handle.

slightly, touching one of the end elec-
trodes on the muscle probe should cause
the circuit to squeal due to imbalance
in the operational amplifier circuit. (It
is actually pickup from the field created
by the 60-Hz power line.) However, when
both electrodes are touching the skin,
virtually all of this ambient noise is re-
jected by the differential amplifier.
Good electrical contact must be made
between the electrodes and the skin. Use
a commercial electrode paste or make
your own by mixing salt, water, and
flour in a good pasty consistency. The

paste is rubbed into the area of skin
where the electrodes are to be applied.
Before the electrodes are placed against
the skin, set R6 partially up and be sure
R9 is adjusted to give no output. Place
the electrodes against the skin. There
will be a change in the tone of the output.
Adjust R9 just below the oscillation point
and adjust R6 until the output changes
frequency as the muscle is activated.
Each time the muscle is flexed, the
whistle changes frequency—the tenser
the muscle, the higher the frequency.

Theory of Circuit Design. Operational
amplifier IC1 is a very high gain differ-
ential amplifier whose gain (sensitivity)
is controlled by feedback potentiometer
R6. The differential input to the op amp
is picked up by the electrodes applied
to the skin.

Unijunction transistor Q3 is wired
in the classical UJT oscillator config-
uration with C5 determining the frequen-
cy and the emitter-collector resistance of
Q2 (with limiting resistor R12) acting as
the charging resistor. The interelement
resistance of Q2 is a function of the ap-
plied base current and the voltage to
move this current is stored in capacitor
C4, which is charged up by amplifier Q1.
The size of the steady-state charge on C4
is determined by the setting of R9.

When a muscle voltage is amplified by
IC1 and fed to Q1, the collector voltage
on Q1 varies, thus changing the charge
on C4. This, in turn, varies the UJT oscil-
lator frequency. The speaker forms the
load for 3, and the audible tone consists
of a series of spikes, each occurring as
the U]JT fires.
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[Popular Electronics Market Place

NON-DISPLAY CLASSIFIED: COMMERCIAL RATE: For firms or indi-
viduals offering commercial products or services, $1.25 per word
(including name and address). Minimum order $12.50. Payment
must accompany copy except when ads are placed by accredited
advertising agencies. Frequency discount: 5% for 6 months;
10% for 12 months paid in advance. READER RATE: For individ-
uals with a personal item to buy or sell, 80¢ per word (including
name and address.) No Minimum! Payment must accompany copy.
DISPLAY CLASSIFIED: 17 by 1 column (254" wide), $185.00. 27
by 1 column, $370.00. 3” by 1 column, $555.00. Advertiser to
supply cuts. For frequency rates, please inquire.

GENERAL INFORMATION: First word in all ads set in bold caps at
no extra charge. All copy subject to publisher’s approval. Alt
advertisers using Post Office Boxes in their addresses MUST
supply publisher with permanent address and telehone number
before ad can be run. Closing Date: 1st of the 2nd month pre-
ceding cover date (for example, March issue closes January 1st).
Send order and remittance to Hal Cymes, POPULAR ELECTRONICS,
One Park Avenue, New York, New York 10016.

FOR SALE

FREE! bargain catalog. Fiber optics, LEb's, transistors, diodes_,
rectifiers, SCR’s, triacs, parts. Poly Paks, Box 942, Lynnfield,
Mass. 01940.

GOVERNMENT Surplus Receivers, Transmitters, Snooperééopes,
Radios, Parts, Picture Catalog 25¢. Meshna, Nahant, Mass. 01908,

ROCKETS: Ideal for miniature transmitter tests. New illustrated
catalog. 25¢. Single and multistage kits, cones, engines, launch-
ers, trackers, rocket aerial cameras, technical information. Fast
service. Estes Industries, Dept. 18-K, Penrose, Colorado 81240.

LOWEST Prices Electronic Parts. Confidential
KNAPP, 3174 8TH Ave. S.W., Largo, Fla. 33540.

WE SELL CONSTRUCTION PLANS. TELEPHONE: Answering Machine,
Speakerphone, Carphone, Phonevision, Legal Connector, Auto
Dialer, Central Dial System. TELEVISION: $35.00 Color Converter,
Tape Recorder, 3DTV. $25.00 Camera. HOBBYIST: Electron Micro-
scope, 96 Hour Tape Music System, Ultrasonic Dishwasher,
Radar-Oven, Electronic Tranquilizer, Plans $4.95 each. COURSES:
Telephone Engineering $39.50. Detective Electronics $22.50,
Anti-Detective Etectronics $27.50, NEW SUPER HOBBY CATALOG
AIRMAILED $1.00. Don Britton Enterprises, 6200 Wilshire Blvd.,
Los Angeles, Calif. 90048.

Cafal-o-g Free.

JETCO ELECTRONIC INDUSTYRIES, INC.

Dept. PEC, 3933 Barranca Dr., El Paso, Texas 79935,

® Lightweight hish ]
® Easy to Use priced from =

® Comes Complete -~
* Made in LJSA @

® 5 yr. Guaranies

® Immediate Delivery!

® Write for FREE Catalog.

WEBBER LAB’s. Pollce & Fire Converters. Catalog 25¢. 72 Cot-
tage Street, Lynn, Mass. 01905.

INVESTIGATORS, latest Electronics Aids. Free Literature. Clifton,
11500-L NW 7th Ave., Miami, Florida 33168,

ELECTRO_NIC PARTS, semiconductors, kits. FREE FLYER. Large cat-
alog $1.00 deposit. BIGELOW ELECTRONICS, Bluffton, Ohio 45817.

RADIO—T.\?._Tubes—36¢_each. send for free ca_talog. Corne!f,
4213 University, San Diego, Calif. 92105.

NEW SEMICONDUCTOR LIGHT EMITTING DIODES— bright red
lights replace light bulbs. Typical life 100 years. Operate at 1.65
volts, 50 milliamps. Order 2 for $2.98 NOW. Data sheet and in-
structions included. Monsanto Company, Hobby Section, 10131
Bubb Road, Cupertino, California 95014,

CONVERT any television to sensitive, big-screen oscilloscope.
Only minor changes required. No electronic experience neces-
sary. lllustrated pians, $2.00. Relco-A33, Box 10563, Houston,
Texas 77018.
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MECHANICAL, ELECTRONIC devices catalog 10¢. Greatest Values
—Lowest Prices. Fertik's, 5249 ““D'’, Philadelphia, Pa. 19120.

SENCORE, B&K Test Equipment_ Unbelievable Prices. Free Catalog
and Price Sheet. Fordham Radio, 265 East 149th Street, Bronx,
N.Y. 10451.

ELECTRONIC Igniiibn. Various Types. lnforma?ion 10¢. Anderson
Engineering, Epsom, N.H. 03239,

SPACE-AGE TV CAMERA KITS & PLANS

PHONE or WRITE
DIAL 402-807=31T1

Mesry  atber iy

3 5 o
kity, focun/deil, 1 tubes, conat,

ATV Research opakota city, NEBR. ser3

1301 N. BROADWAY

ELECTRONIC COMPONENTS—Distributor prices, Free catalog. Box
2581, EI Cajon, California 92021,

FREE Kit Catalog: shortpr-oof Powersupply $39.50. Ultrasonic
Alarm $37.25. SWTPC, Box B32040, San Antonio, Tex. 78216,

AMATEUR SCIENTISTS, Electronics Hobbyists, Experimenters,
Students . Construction Plans—all complete, including draw-
ings, schematics, parts lists with prices and sources . . . Radar—
Build your own ultrasonic doppler radar, Detect motion of peo-
ple, automobiles, even falling rain drops. Transistorized, uses 9~
volt transistor battery—$4.50 . . . Long-Range ‘“‘Sound Tele-
scope’’—This amazing device can enable you to hear conversa-
tions, birds and animals, other sounds hundreds of feet away.
Very directional. Transistorized. Uses 9V battery—$3.50 . . .
Robot Man—Moves hands and arms—$3.50 . . . Or send 25¢ coin
(no stamps) for complete catalog. Other items include Psyche-
delic strobes, light shows, lasers . . . 46 different projects.
Technical Writers Group, Box 5994, State College Station,
Raleigh, N.C. 27607

DEALERS WANTED! Citizens Band, AM, SSB, Two-way Radios &
Accessories. USA and Export models. We ship around the world.
Send letterhead to: Bagegy’s Radio P.0. Box 778, 6391
Westminster Ave., Westminster, Ca. 92683. 714-894-3301,

CITIZENS BAND-Shortwave Listener-Ham equipment from Amrad
Supply, Inc. free Flyer, 1025 Harrison St., Oakland, Calif. 94607.

PSYCHEDELIC Strobe Kit: Complete with_l_l_(]W/sec. tube, reflec-
tor, chassis and cabinet $17.50 plus postage and insurance. 2
Ibs. (Extra tubes $3.50) SWTPC, Box E32040, San Antonio, Texas
78216,

ANTIGRAVITY, experiment and theory; Rushed—s$2.00, U.S. In-
quiries lntertech 7A2, Box 5373, StatlonF Ottawa Canada.

LEARN the facts of electronics and your privacy. Se;d for the
Tron-X Manual, P.0. Box 38155, Hollywond, CA 90038. $5.95.

JAPAN HONG KONG DIRECTORY. World products information.
$1.00 today. Sekai Shogyo Annai, Hillyard, Washington 99207.

{NTEGRATED CIRCUITS—Factory Prices, Catalo_g 10¢. Silling, Box
6257, Seattle, Washington 98188.
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r DEALERS WANTED!

CITIZENS BAND, AM, SSB, Two-way Radios & Acces-
sories. USA and export models. We ship around the
world. Send letterhead to:

BAGGY‘S RADIO
P.O. Box 778, 6391 Westminster Ave,,
Westminster, California 92683
714-894-3301

FREE Kit_CataTg: “Color Organs $1_1.00, Psychedelic Strobes
$17.50, Professional guality—lowest prices. SWTPC, Box F32040,
San Antonio, Texas 78216.

EUROPEAN-and Japanese_bar_gains calélogs. 31 each. Dee, P.O.
Box 9308, North Hollywood, Calif. 91609

BURGLAR ALARM SYSTEMS, We manufacture intruder-fire detec-
tion systems, radar and perimeter types. Accessories available.
Free Literature. Inquiries for dealership and wholesale prices
must be on letterhead. U.S, and Canada only. Microtech Asso-
ciates, Inc Box 10147 St. Petersburg, Flonda 33733

ORKS wi m ANY CAR—Portabl
010! Just PLUGS (n—No wirin

hoolain! ‘\llll]l instant) from Iiiﬁ &r to
POLICE-FIRE - EMERGE’N - MERC!
TAXICAR-STATE-CITY. !
..III'- in Y0 - DUAL—NI LDW BAND:

a MILLIOH Radio Cnrs) statlons. USE
l n "\-WIu re—an¥time—alwaiys works!

JOMLOLE and o gu

SEND ONLY $2.00 .5 o MW and g
sendl BO.0U_for ppd De) ; Eamnrrz with in-
structions. One Yoar servic Warranty—10 DAY MUHEY BAL‘K TRIAL
(F retivd. AMAZING OFFER ool <|||I3 by mail-
WESTERN RADIO Dept. KEARNEY, NEBR. 68847
CONSTRUCTION PLANS: Laser . . . $2.00. Investigation Aids—

2-FM Microphone Transmitters . . .
mitter . . . $2.00. Sound Telescope , . . $2.00. Space Monitor—
Missile Tracker . . . $2.00. Free equipment and kit catalog.
Howard 20174 Ward, Detroit, Michigan 48235.

ALL BAND TRAP ANTENNA I

g -

Reduces Noise on All Makes
Short Wave Receivers. Makes
World-Wide Reception Better. Guaranteed for 1000 Watts
Complete with 96 ft. 72 ohm Pawer. Inconspicuous—Efficient!
feedline, Sealed resonant traps, For novice and all class radio ama-
teurs! Eliminates 5 separate antennas with excellent performance on
all 80-40-20-15-10 meter bands. Complete 102 ft. $19.95. 40-20-15-
10 meter bands., 54 ft. (best for “011(1 wide short wave reception)
$18.95. Send only $3.00 (cash o 0} and pay postman balance
COD plus postage on arrival or send full price for post-paid delivery

Complete instructions inc
E-11 Kearney, Nebraska 68847

$1.00. FM Telephone Trans-

For ALL Amateur Transceivers.

luded.
ESTERN ELECTRONICS Dept.

UVER 1000 new electronic parts, list $240.00, yours $19.95.
28 Music pages $1.25, A!l postpaid. Hobbytronics, 921 East 19th,
San Angelo, Texas 76901.

FREE catalog, parts, circuit boards for POPULAR ELECTRONICS
projects. PAIA ELECTRONICS, Box C14359, Oklahoma Gity, Ok.
73114,

DIAGRAMS—Radnos $1.50, Television $3.00. Give make and mod-
el. Diagram Service, Box 1151PE Manchester, Conn. 06042.

FREE ELECTRONICS Catalog. Tremendous bargains. Edu-Kits,
Department C-707-D, Hewlett, New York 11557,

COUNTERS, Relays, Switches, Meters, Experimenter Parts, send
dime (refunded on order) for lists. R-E-C, P.0. Box 32, Haddon
Heights, N. J. 08035,

SCREWDRIVER with built-in ligllt eases the strain. 4 blades
Order now—only $1.75. Valley Safes, Dept. 11B1, 235 Lloyd,
Livermore, Calif. 94550.

1972 ELECTRONICS Catalog 25¢. McCord Electronics, Box 41Z,
Sylvania, Ohio 43650.

ALPHA-, Theta-wave Biofeedback. Relaxed awareness, medita-
tion, body control. Inner Space Electronics, Box 319PE,
Fairfax, Calif. 94930.

CB P('-lllllERGAGE & Dummyload. PL259 ‘‘glowmodule” shows
relative outputpower & modulation. $2.00 Postpaid! CENTORE,
33 Ferris, Edison, N. ). 08817.

NOVEMBER 1971

PYROTECHNICAL, rocketry, laboratory supplies: chemicals, tubes,
tools, igniters, colored smoke tracers. lilustrated catalogue/
handbook includes formulas, instructions—50¢. Westech, Salt
Lake City, Utah 84108.

TV TUNER REPAIRS—Complete Course Details, 12 Repair Tricks,
Many Pfans, Two Lessons, ali for $1. Refundable. Frank Bocek,
Box 833, Redding, Calif. 96001.

TINY indicator lights, other unique ijtems. Catalog, samples
$1.00. GH Products, Dept. E, P.0. Box 1438, Irving, Texas 75060.

TRANSISTOR circuit boards 25¢, Thermocouples 25¢, Solar Gells,
Zeners, IC’s, Trimpots, Bargains Galore, catalog 10¢. Chaney,
Box 133, Tempe, Arizona 85281.

LASER once used for surveying. $600.00; Kerr cell power supply
for laser modulation $300.00. Giosa, 363 Albany St., Boston,
Mass. 02118.

INVESTIGATORS-Detactives-Industrial Security Officers. Latest
subminiature electronic equipment. Catalog 50¢. Jack,
Box 19422, Sacramento, Calif. 95819.

BRAINWAVE feedback. Electroencephalophone teaches alpha-
wave control. J&) Enterprises, 8102-E, Bainbridge, Wash. 98110,

REPEAT of Sell Out—Four Track auto tape players as is repalr-
able. Originally $49.95 now $4.95 post paid. VGRS, 2239 East 55th
Street, Cleveland, Ohio 44103.

67KC SCA adapter. Solid State, wired, tested. Operates on 9 to 30
volts, Use between FM tuner and audio amplifier. $15.50. Post-
paid USA with instructions, station list. Mark and Alan, P.0. Box
172, Chesterland, Ohio 44026.

SEMICONDUCTORS Buy from smgle source. Serving expenment-
ers, hobbyists. No minimums. SN 7400N, $1.95; MC724P, $1.19,
etc. RLabs, Box 253, Burlington, Ma. 01803.

RESISTORS—_HigN _q-uality. Tow prices: Free fly?r. Kiogtree, Box
3092, Columbus, Ohio 43210.

2400 SEMICONDUCTORS, 75 Electronic Circuit Kits, Catalog 25¢,
Electronic taboratories, Box 738, College Park, Md. 20740.

LIGHT Emitting Diodes, $1.00 each, Free “Uses of Led's” ‘manual
with purchase. J-Square, 4165 Stein Road, Ann Arbor, Michigan
48103.

WE SELL CONSTRUCTION PLANS, KITS AND WIRED UNITS—alter-
nator adapter, 110 volts at 3,000 watts from ANY alternated
vehicle!—silver recovery unit—x-ray fluoroscope machine—ultra
sensitive metal detector—auto theft guard—golfers range finder
—hypnotic disc—electronic deodorizer—birth control pill'—in-
stant fish kit—automatic wheel balancers—Iifetime match—make
your own hand soap, laundry detergent, hair oil, cologne at a frac-
tion of the cost you're paying now-—ask for our FREE catalog—
Creative Products, 1708-E Tierney Road, Fort Worth, Texas 76112,

TELEPHONES . . . Modern, Continental, components. Free bro-
chure. Comet Communications Co., Dept-B, 639 50th St.,
Brooklyn New York 11220.

FIRE & BURGLAR ALARMS
1972 Handbook & Catalog

Save Hundreds
of Dollars

Professional equipment famous manu-
facturers, not readily available from
local sources. NEW & EXPANDED to
include laser photo- electronic systems,
dialers, electronic sirens, perimetfer con-
trols, and o NEW RADIO ACTUATED
SYSTEM THAT installs in less than 2
hours. Also includes switches, bells, con-
trol panels, wire and hardware. Save up to 75‘7° This hand-
book is a must for every homeowner and businessman. Just
$| cash, check or M.O. $| refunded with first order.

ALARM COMPONENT DISTRIBUTORS

33 New Haven Ave., Dept. P.E., Milford, Conn. 06460

NEW Midland Call, P.A., Meters, 5 Watts Warranty, All 23
$113.65, 6 Channels $60.95. G. Enterprises, P.0. Box 14, Q’Fallon,
111, 62269.

RESISTORS . .. Retma Values; Yaw 5¢, 1w 6¢, 2w 8¢. Comet Com-
munications, Dept. E, 639 50th St., Bklyn., N.Y. 11220,




PLANS AND KITS

FREE Kit Catalog: Digital Microlab $29.95. Also Segmented and
Nixie Readouts, Timebases, Scalers, Electronic Digital Clocks
(all featured in Popular Electronics) SWTPC, Box C32040, San
Antonio, Tex. 78216.

FREE Kit Catalog. Why does every major College, University,
Technical School, Research & Development Center buy from us?
Because we have the highest quality and lowest prices. Free
catalog. SWTPC, Box H32040, San Antonio, Tex. 78216,

PROTECTION! Alarm acts before entry. Free inforﬁa'tio-n, plahs
$2.00. Millers, 1896 Maywood, Cleveland, Ohio 44121,

LEARN to build your own color Erg_an_, sound to light trans-
lator. For complete plans and instructions send 50¢ in coins to:
LIGHT, Box 100, Malverne, New York 11565.

HOBBYISTS—Programmable electronic combination lock kit. Five
IC’s, plans, theory. $5.95. Catalog free. John Huntley, 1351
Mahoney, Rodeo, Calif. 94572.

FREE kit Catalog: Amazing new Universal Digital Instruments
with plugins as featured in Popular Electronics. Unbeatable
prices. SWTPC, Box D32040, San Antonio, Tex. 78216.

COLOR Organs, Strobes, Plans, brochure 10¢. Raeco, P.O.
Box 14, Readville, Mass, 02187.

STATE -of the_-Art Color Organ“ki;, four 1,060 watt channels,
OpAmp buffered stereo inputs. Leo photoisolation $75.00. f.0.b,
Norton Media, 311 West 37th, Austin, Texas 78705,

KITS—Color organs, synchronizers,
393Z, Bethpage, New York 11714.

strobes, Workshop, Box

CAMERA FANS: Build quality SA-4 Shutter Speed Meter, Pre-
cision Calibrator about $25-$50. Seven linear ranges. Plans,
pictorials, $5.45. Brochure, 15¢. A. Mangieri, 1170 Seventh
St., New Kensington, Pa. 15068.

4 KIT 4 This one really works ¥ KIT

THE MINI-LOGIC DESIGN STATION

LEARN DIGITAL DESIGN NOw!
DESIGN AND BUILD YOUR OWN
LOGIC CIRCUITS!

Use as an IC TESTER for DTL

& TTL IC's.

Complete instructions and
guide for designing your own
digital circuits including
clocks, registers, adders and
dozens more!

= + Modern DTL IC's.

+ 20 clip leads, “ Sell comained, portable.
% 4 ea.—JK FF's, NAND gates, inverters, lamps, state switches,
¥ Conditioned pulse gen. ¢ Sturdy P.C. Construction.

Y Measures 812’ x 712’ x 3''. batteries not included.

BHD, inc., P.O. Box 4387, Topeka, Ks. 66604

LOUDSPEAKERS KITS, complete or cabinet only. Great savings
factory direct. Catalog 25¢. R.C.S. Co., P.0. Box 30312, Santa
Barbara, Calif. 93105.

KITS AND EQUIPMENT——FM Wireless microphone transmitters,
FM Telephone transmitters, Infinity transmitters. Security Elec-
tronics, P.0. Box 265, Huntington, W, Va. 25707.

AUTOMATIC Morse Code Copying Machine. Featured in Ham Radio
Magazine this fall. Copy up to 120 wpm with knowing CW! Simply
hook to your receiver’s audio and read printout. Send $14.95 for
detailed construction plans. VMG Electronics 2138P West Sunny-
side, Phoenix, Arizona 85029.

LIGHT EMITTING DIODES. Five diode kit, Instructions $2.95,
Free catalog. SUPER VALUE KITS, Box 1364, Cupertino, Calif.
95014,

COLOR Organ Kits $7.50. IC’s 25¢. Catalog. Murphy, 204 Roslyn
Ave., Carle Place, N.Y. 11514,
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HIGH FIDELITY

TAPE RECORDERS, Hi-Fi, components, Sleep Learning Equipment
tapes. Unusua! Values. Free Catalog. Dressner, 1523R, lericho
Turnpike, New Hyde Park, N.Y. 11040.

FREE Kit Catalog. Amplifiers: Lil Tiger $11.10, Universal Tiger
$30.00, Preamp $44.50 (Featured in Popular Electronics) SCA
Adaptors $14.55. SWTPC, Box A32040, San Antonio, Tex. 78216.

DIAMOND NEEDLES and Stereo Cartridges at Discount prices for
Shure, Pickering, Stanton, Empire, Grado and ADC. Send for free
catalog. All merchandise brand new and factory sealed. LYLE
CARTRIDGES, Dept. P, P.0. Box 69, Kensington Station, Brooklyn,
New York 11218.

IFW_, Low auotes:;l_c_omponents_aﬁd recorders, HifFi, Roslyn,
Penna. 19001.

SPEAKERS: For extremely high powered amps. Many types and
sizes, All guaranteed for life and your satisfaction. Prices from
$15 to $70. Aluminum domes. Send $3 for operational diagrams,
specifications, engineering test reports and complete catalog.
Acoustidyne Electronics, P.0. Box 1387 Springfield, lllinois 62705.

WANTED

CASH PAID! Unused tubes, electronic equipment. Barry, 512

Broadway, NYC 10012

QUICKSILVER, Platinum, Silver, Gold, Ores Analyzed. Free Circu-
lar. Mercury Terminal, Norwood, Mass. 02062.

CASH immediately for old Gold, Silver,
Watches, Diamonds. Free information.
29-PB East Madison, Chicago I, 60602.

Plati_r;um, _Mercnry-,
Rose Industries,

TUBES

RECEIVING & INDUSTRIAL TUBES, TRANSISTORS. All Brands—
Biggest Discounts. Technicians, Hobbyists, Experimenters—Re-
quest FREE Giant Catalog and SAVE! ZALYTRON, 469 lericho Turn-
pike, Mineola, N.Y. 11501.

RADIO & T.V_._T_ubé_s——36¢ each. Send for free catalog. c_o_rnel_l.
4213 University, San Diego, Calif. 92105

TUB_E-H_eadquarters of Wmi!_s_eFd_ 10¢ for Catal?)g (tubes, _elec-
tronic equipment) Barry, 512 Broadway, N.Y.C. 10012.

SAVE money on parts and transmitting-receiving tubes, foreign-
domestic. Send 25¢ for giant catalog. Refunded first order.
United Radio Company, 56-P Ferry Street, Newark, N.J, 07105.

2,000 TUBES, 90% off list. Rhodes, Box 806, Watervliet,
Michigan 49098.

TAPE AND RECORDERS

STEREO TAPE RENTAL for partlcular people. Free catalog. Gold
Coast Tape Library, Box 2262, Palm Village Station, Hialeah, Fia.
33012.

STEREO TAPE TRANSPORT—7" reel—2 speeds—pause control—
made for famous manufacturer—50 to 15,000 Hz—with rec/play
and erase heads, without case. Send m.o. or check for $19.50
to Alsheimer Audio Electronics, 218 Cofumbia St., Utica, N.Y
13502. $2.50 for prepaid shipping and insurance.

RENT 4-Track open reel tapes—all major labels—3,000 different
—free brochure. Stereo-Parti, 55 St. James Drive, Santa Rosa,
Ca. 95401.

BARGAIN MUSIC, Tape, Equipment Catalog, 25¢. Saxitone, 1776
Columbia Road, Washington, D.C. 20009.

BUY Irish Tape Open Reel & Cassettes & 8-Track Blanks at
Discount Prices. Write: Direct Mail Cassette Corp., Box 71,
Plainview, N.Y. 11803.

POPULAR ELECTRONICS
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RECORDING TAPE made by top American manufacturer, guaran-
teed not “‘seconds” or “‘white box"; 2400’ mylar, $2.29; 1800’
mylar $1.69; 1200° acetate $.79. Send for information and quan-
tity pricing. Alsheimer Audio Electronics, 218 Columbia Street,
Utica, New York 13502.

OLD Radio _ﬁrograms on cassettes dr reels. High _quality, IoW
prices, thousands to choose from, professional equipment,
catalog 50¢. Remember Radio Inc., Box 2513, Norman, Okla.
73069.

OLD Radio P_rograms. Catalog $1.00. (Refundable). _Ra'dio_\lault',
Box 9032, Wyoming, Michigan 49509.

REPAIRS AND SERVICES

TV Tuners rebuilt and aligned per manufacturers specification.
Only $9.50. Any make UHF or VHF Ninety day written guarantee.
Ship complete with tubes or write for free mailing kit and dealer
brochure. JW Electronics, Box 51C, Bloomington, Indiana 47401.

COILS Made; Parts machined to your Specs. Electro-Wire
Products, 2805 E. 117th Street, Cleveland, Ohio 44120.

PERSONALS

MAKE FRIENDS WORLDWIDE through international correspon-
dence. lllustrated brochure free. Hermes, Berfin 11, Germany.

INVESTIGATORS, Latest Electronics Aids. Free Litérature. Cliftc;
11500-K NW 7th Ave., Miami, Florida 33168.

SECRET LOANS BY MAIL. Borrow $100 to $1500 for any good
reason in absolute privacy. No interviews, no endorsers, no
cosigners. Fast service. Write Dial Finance Co., Dept. L-593,
410 Kilpatrick B!dg., Omaha, Nebraska 68102.

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented. Global Marketing
Service, 2420-P 77th, Oakland, Calif. 94605.

INVENTORS! Don't sell your invention, patented or unpatented,
until you receive our offer, Eagle Development Company, Dept.
9, 79 Wall Street, N.Y., N.Y. 10005.

PATENT Searches including Maximum speed, full airmail report
and closest patent copies, $6.00. Quality searches expertly ad-
ministered. Complete secrecy guaranteed. Free Invention Pro-
tection forms and “‘Patent Information,”” Write Dept. 9, Washing-
ton Patent Office Search Bureau, 711 14th Street, N.W., Wash-
ington, D.C. 20005.

FREE “Directory of 500 Corporations Seeking New Products.”
For information regarding development, sale, licensing of your
patented/unpatented invention. Write: Raymond Lee Organization,
230-GR Park Avenue, New York City 10017

INVENTORS: Protect your ideas! Free ““Recommended Proce-
dure””. Washington Inventors Service, 422T Washington Building,
Washington, D.C. 20005.

FREE PAMPHLET: '‘Tips on Saf_eguarding Your Invention.” Writ;:-
United States Inventors Service Company, 501-H Thirteenth
Street N.W., Washington, D.C. 20004.

INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING at home all makes includ-
ing transistor., Experimental kit—trouble-shooting. Accredited
NHSC, Free Booklet, NILES BRYANT SCHOOL, 3631 Stockton,
Dept. A, Sacramento, Calif. 95820.

LEARN WHILE ASLEEP, Hypnotize! Strange catalog free. Auto-
suggestion, Box 24-ZD, Olympia, Washingten 98501.

FREE brochure self-improvement books. Eldon McBrayer, 412
Arthur Street, Huntsville, Ala. 35805.
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DEGREE in electronics Engineering earned mostly by correspon-
dence. Free brochure, Dept. G-9, Grantham School of Engineering,
1505 N. Western Ave., Hollywood, California 90027.

F. C. C. 1st phone license training in 5 weeks. R.E.l’s
intensive training produces outstanding results, For information
and free brochure call toll free: 1-800-237-2251, or write home
office, Radic Engineering Incorporated Schaols, 1336 Main
Street, Sarasota, Florida 33577. Fiorida residents call (813)
955-6922.

HIGHLY effective home study courses in Electronics Engineering
Technology and Electronics Engineering Mathematics. Earn your
Degree. Write for Free Descriptive Literature. Cook’s Institute of
Electronics Engineering, (Dept. 15), P.0. Box 10634, Jackson,
Miss. 39209. (Established 1945),

F.C.C. TYPE EXAM . . . Guaranteed to prepare you for F.C.C.
3rd, 2nd, and 1st phone exams. 3rd class, $7.00; 2nd class,
$12.00; 1st class, $16.00; compiete package, $25.00. Research
Company, 3206 Bailey Street, Sarasota, Florida 33580.

BECOME a certified electronics technician. Samp_le Tests and in-
formation about examination. Remit $5.95 to Missouri Technical
School, 3840 Washington, St. Louis, Missouri 63108.

MEMORIZE STUDY: “1971 Test-Answers” for FCC First and Sec-
ond Class License—plus—*“Self-Study Ability Test.” Proven!
$9.95. Satisfaction guaranteed. Command, Box 26348-P, San
Francisco 94126.

GOVERNMENT SURPLUS

GOVERNMENT Surplus. How and Where to Buy in Your Area. Send
$1.00. Surplus Information, Headquarters Bldg., Box 30177-PE,
Washington, D.C. 20014.

MANUALS for surplus electronic equipment. List 25¢. Books,
4905 Roanne Drive, Washington, D.C. 20021.

JEEPS Typically from $53.90 . . . Trucks from $78.40 . . .
Boats, Typewriters, Knives, Airplanes, Clothing, Multimeters,
Oscilloscopes, Transceivers, Photographic, Electronics Equip-
ment. Wide variety, condition. 100,000 Bid Bargains direct
from government nationwide, Complete sales directory and
surplus categories calalog $1.00 (Deductible on orders from
separate included catalog). Surplus Service, Box 820-) Holland,
Michigan 49423.

GOVERNMENT Surplus. Complete Sales Directory $1.00. Surplus
Publications, Box 26062Z, Los Angeles, Calif. 90026.

BOOKS

FREE catalog aviation/electronic/space books. Aero Publishers,
329PE Aviation Road, Fallbrook, California 92028.

FREE book prophet Elij-ah coming before Christ. Wonderful bible
evidence. Megiddo Mission, Dept. 64, 481 Thursten Rd., Roches-
ter, N.Y. 14619,

HYPNOTISM

“MALE-FEMALE Hypnotism’’ Exposed, Explained! ‘‘Secret Method”
—They Never Know! $2, Rushed. Guaranteed! Isabetla Hall, Sil-
ver Springs, Florida 32688.

SLEEP learning. Hypnotic method. 92% effective. Details iree.
ASR Foundation, Box 7545PL, Fort Lauderdale, Florida 33304.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains Request Free Giant Catatog ‘‘C)"’—148 pages
—Astronomical Telescopes, Microscopes, Lenses, Binoculars,
Kits, Parts, War surplus bargains. Edmund scientific Co., 300 Ed-
scorp Bidg., Barrington, New Jersey 08007.
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MAGAZINES

INDEX TO ‘POPULAR ELECTRONICS'!

Ten years of electronic ingenuity are at your fingertips !
Handy 32-page index lists every article from Jan.'61 thru Dec70.
Over 1200 entries, divided into 52 major categories for quick,
easy location. Also indicates nature and length of each
article, plus any later corrections! Only $2.90 Postpaid.
PERIODICAL INDEXES, BOX 178, SAN LUIS OBISPO, CALIF. 93401

JAPAN PUBLICATIONS GUIDE Business, pleasure, education.
$8.00. INTERCONTINENTAL, CPO 1717, Tokyo 100-91.

OVER 2,000,000 backdate magazines! Specify needs, Midtown,
Box 917-PE, Maywood, New Jersey 07607.

RECORDS

i’OPUL_I\R organ albums factory direct. Concert Recordings, -L_yn-
wood, Calif. 90262.

EMPLOYMENT OPPORTUNITIES

IEOI-!DISTS. Make records. We train, equip, provide exclusive
territory. Modest investment. Director Group, Englewood, Ohio
45322.

V_OUNG Hobbyist wanted to assist project building Saturdays,
Tuesdays or evenings at my place. Write: Thein, 520 5th Avenue,
New York, New York 10036 giving age and experience.

EMPLOYMENT INFORMATION

EXCITING Overseas jobs. Directory_$1.00. Reséarch Associates,
Box 942-E, Belmont, Catifornia 94002,

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mailorder! Helped others make
money! Start with $10.00—Free Proof. Torrey, Box 318-N, Ypsi-
lanti, Michigan 48197.

FREE BOOK ‘999 Successful Little Known Businesses” Work
home, Plymouth 445-K, Brooklyn, N.Y. 11216.

$200.00 DAILY In Your Mailbox! Your opportunity to do what
mail-order experts do. Free details. Associates, Box 136-J, Hol-
land, Michigan 49423.

I_VIAILORDER-! _Ma_ke -big money work-ing home. Free report reveals
millionaire’s trade secrets! Executive (1K11), 333 North
Michigan, Chicago 60601.

PIANO TUNING learned quickly at home. Tremendous field! Musi-
cal knowledge unnecessary. Gl Approved. Information Free.
Empire School, Box 327, Miami, Florida 33145.

$1000 DAY—150% Profit. Selling by mail. No investment in in-
ventory. Part time—full time. Unlimited potential. Complete
details $1.00. National, Box 72128, Chicago, !llinois 60680.

éTART small, highly profitable electronic_ productign in your
basement. Investment, knowledge unnecessary. Postcard brings
facts. Barta-Electronics, Box 248, Walnut Creek, California
94597.

SELL HERTEL BIBLES—Part Time. Finest reference Bible avail-
able. Demonstrator and supplies furnished. Excellent commis-
sions. Write International Book, Dept. PE, Box 118, Wichita,
Kansas 67201,

FREE CATALOGS. Repair air conditioning, refrigeration. Tools, sﬁ
plies, full instructions. Doolin, 2016 Canton, Dallas, Texas 75201,
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MAILORDER Moneymaking Kit Home Business. Valuable lists,
concrete information, detailed steps. Capital unnecessary. Free.
details, pictures. Prudential, Box 327-PEB, Boston, Mass. 02199,

TREASURE FINDERS

aJLD, Sitver, Relics! Located with powerful Detectron Metal
Detectors. Free Information. Terms, Detectron, Dept. PE11,
Box 243, San Gabriel, California 91778.

TREASURE FINDER locates buri_ed_gold, silver, coing, _treasures.
5 powerful models. $19.95 up, Free catalog. Relco-A33, Box
10839, Houston, Texas 77018.

FISHER DETECTORS has something new! Free literature. Fisher
Research, Dept. PE-11, Palo Alto, CA 94303,

FREE: Jetco Electronics 24-page Treasure Finder Catalog.
Find Gold, Silver, Coins, Metals, Minerals, relics. Jetco,
Dept. PEC, 3933 Barranca, El Paso, Texas 79935.

MAGNETS

MAGNETS. All types. Specials—zo-dis_c magnets, or 2 stick mag-
nets, or 10 small bar magnets, or 8 assorted magnets, $1.00.
Maryland Magnet Company, Box 192H, Randallstown, Maryland
21133.

SPORTS ACTION FILMS

FILMS—BEST GIFT YET for Sportsmen . . . treat yourself, too!
Free Gift Catalog. Super 8/8mm. B&W, Color. SPORTLITE, Elec.
Dept., Box 24-500, Speedway, Indiana 46224.

MUSICAL INSTRUMENTS

30% DISCOUNT name-brand musical instruments. Free catalog.
Freeport Music, 127-N Sunrise Highway, Freeport, N.Y. 11520.

WHOLESALE! Professional Amplifiers, PA Systems, Guitars. Free
Catalog. Carvin, Escondido, Calif. 92028.

PROFITS from Organ service, Complete Semiconductor substi-
tution Manual for Electronic Organ repair. $8.95 also free
literature on Oregan service products. H.A.B. Service, Rock
Creek, Ohio 44084,

IMPORT—EXPORT

RADIOS, COMPONENTS, Testers, Electronics Equipment, Many
More. 200,000 Products You Can Buy Direct From Overseas
Manufacturers Qutlets. Prices Below U.S. Wholesale, Save Hun-
dreds On The Products You Want. Complete Directory $1.00.
Worldwide Opportunities, Box 730-J, Holland, Michigan 49423.

REAL ESTATE

FREE... New 256-page Fall catalog! Describes and pictures
hundreds of farms, ranches, town and country homes, businesses
coast to coast! Specify type property and location preferred.
Zip Code, please. United Farm Agency, 612-EP West 47th St.,
Kansas City, Mo, 64112.

MISCELLANEOUS

WINEMAKERS: Free illustrated catalog yeasts, equ-ipment Sem-
plex, Box 12276, Minneapolis, Minn. 55412,

WINE RECIPES and Catalog, 25¢. Country Winemaker, Box 191E,
RFD 1, Mattapoisett, Massachusetts 02739.

PENFRIENDS. For free information, write: Papyrus, Box 11604PE,
Winston-Salem, N.C. 27106.
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IMPEDAVERTER™ IMP |

©IMPROVES MICROPHONE PERFORMANCE®

1. Converts high to low impedence.

2. Use cables to 500 feet with minimum loss of
response, and minimum hum.

3. Switchable gain/loss and phase.

4. Quick disconnect, stand clamps provided.

$29.95
$1.25 postage

|I<
)

T

MULTI-MIXER ™ TMS- |

HANDLES UP TO THREE RECORDERS

1. Record or play back any or all simul-
taneously.

2. Eliminates jury-rig multiple connec-

tions.

Establishes a main control system for

multiple usage

4. MTG BKTS provided for permanent in-
stallation.

WRITE DEPT. R
FOR NEW PRODUCT RELEASES

RUSSOUND | FMP

KEYED TO A-B-C-D
P.0. BOX 204
STRATHAM, N.H. 03885

INTRODUCTION
PRICE 3.

$19.95
$1.25 postage

~ CIRCLE NO._2§ ON READER SERVICE PAGE

ANOTHER SUPERB VALUE

n Qlson

Electronics

DELUKE
WIRELESS

= INTERCOM

save steps, keep in touch with this compact two-sta-
tion intercom. Needs no cable. Just piug into any AC
outlet in your home wiring system and talk between
them. Can continuously monitor baby's room, sick-
room or any desired location.
Olson Electronics, Dept. Iw, 260 S. Forge St.,
Akron, Ohio 44308
{1 enclose $28, plus $1 for postage and handling.
Send me the AM-366 Wireless intercom.
send me the next seven issues of the Olson
Catalog, without cost or obligation. FREE
Name
Address
City
State Zip




KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE-UP

HELIUM BALLOONS MAKE A ‘'BALL"

Anytime Lheles a_ balloon the
is festive C when

bﬂlloon perk;
5. Now here's

5 various colored bal-
loons of 4 ‘), or 67 diameter
when inflate With them, a
pressurized (qm; Gy
can  comaining 21 lilers of
helium to inflate all 23. For
adults  or Kids i
aways, buazaats o1 1u~t ‘gemo; on-
strating  ‘lighter than  air’

++s.+%$3.00 Ppd.

Helium is a safe non-toxic melf. gﬂs
Stock No. 71,289AV

3 CHANNEL COI.OR ORGAN BARGAINl

Create tremendous veriety of un-
usunl & besutiful lighting effects
th this Jow.conf top-guality
500-Waty unit (G006 W. por
r'llfllll“.'”- Compare with othors
selling for twioe the price. Has
pilot Thght. plus individinl sensi-
tivity controls and channel indi-
eapor lights. Can operate ton 150
or 200 Christmas

h-:usu- gurrent

6 ft. cord. Inrlm!!lup; mm;lnte lnstnx t10

settin lnslh_ €
5 b s44. 50 Ppd.

o,
fock MNo. 71,223AV )

$8.95 ELECTRONIC STROBE

Hand-sized solid_state electronic strobe
ligcht at [antﬂ(umllv low price. Pro-

duces brigl vchedelic effects like
lax"u '(pennve Xenon
stro 4 X 13R”
t.mck justable ﬂash Tate. approxi-

mately 3.10 flashes per second. Make
stop motion effects. posters come alive.
Great to take with vou to parties,
dances. outing. . Requires 2 9v
transistor hatt. (not incl.). Instructions.
Stock No. 41,443AV . .. .. $8.95 Ppd.
4 REPLACEMENT LAMPS AV
P-41,444 . . 1.00 Ppd.

BLACK-LIGHT MIGHTY MITES

Relatively small (127 fixtures
Zive sulpr ght black-
light. 2 reflector
makes instant starting 8-watt,

high- mtensntv bulb look like 40-
watter. Up to 5,000 hours of
e, long-wave V3b 0A) black-
light to really turn on parties,
light & theatrical shows, psvche-
delic decors. holidav decorations.
ShOCk])lOOf end-caps remove for
replacement of bulb
:md starter. Stands upright or
horizontal. Aluminum_ case
Stock No, 71,274 PN RIS -$14.95 Ppd,
DELUXE OUTDOOR/INDOOR MODEL

Stock No. 71,299AV rawasessn=-.2519,95 Ppd.

PSYCHEDELIC LIGHTING HANDBOOK

100 information packed pages!

delic lighting equipment,
niques. developments. Covers all
facets of psychedelic light-show
production including strohes,
black lights. projectors, crystals,
organic “Slides, mirro color or-
gans, polauzed co]m llght boxes.
MusicVision, el vs how to
“psychedelize" pmtis-s, musical
groups. shows or how to set up
“‘electric tl"lp< ‘ l'ol private gath-
erings. 117 looseleaf

paper for 3 rings.

Stock No. 9100AV 'L .. s v .- oo onaness .$3.00 Ppd.

Order by Stock No.—Check or M.0.—Money-Back Guarantee

EDMUND SCIERTIFIC 0., 300 EDSCORP BLDG., BARRINGTON, N.J. 08007

WR TE FOR GIANT FREE CATALOG ““AV*

Completely new edition. New
items, categories, illustrations,

148 casy.to-read pages packed
with 4000 unusual items. Doz-
ens of electrical and electro-
magnetic  parts,
normous selection of Astro-
nomical Telescopes. Micro-
scopes, Binoculars, Magni,
Magnets. Lenses, Lasers, Prisms.,
Many war surplus item: for
hobbyists. experimenters,
workshops, factoxy Write for
catalog *‘AV

-

See moon shots, orbits, stars, craters!

NEW 3 ASTRONOMICAL REFLEGTOR TELESCOPE

60 to 180X
DE-LUXE FEATURES
AT ECONOMY PRICE

(F |
|||n e

igh im-
el Tork
! 272

nt w i positive [ock
k., Sthr Chare

nEtruetions. |

Stock Nn I'ID 16z2av $59.50 Ppd
REG. 37 REFLECTOR TELESCOPE
Stock No. 85,050AV ... ...... - -$34.50 Ppd,
41/4" ASTRONOMICAL REFLECTOR TELESCDFE

lock No. 85,10SAV . ... .......... $94.50 Ppd.

S” ASTRONOMICAL REFLECTOR TELESCOPE

Stock No, 85,086 $239.50 F.0.B

SPECIAL VISUAL EFFECTS PROJECTOR SE'I’

avinte-carde visunl ef o
ry Lin fhly

distanice
wlieels
Tely ]

stock No. 71, 212AV
Stock No. 71,295AV

$79.50 Ppd,

Deluxe Model $99.50 Ppd.

NEW! ELECTRONIC DIGITAL COMPUTER KIT!

Solve problems, play games,
predict weather with this ac-
tual working model of giant
electronic brains. Amazine
new fun way to learn all about
computer programmin

logie. decimal,

Dbinary i s:ys:

industry
.$31.50 Pnd.

5 . at
il Best mlJ-Iul wa've: seen—{for home,
Stock No. 71,434AV. {(117X121/2"X4”)

AMAZING NEW Wankel Engine XIT!

Thrill to the fun of huilding

yourr own see-through motorized

model of I(.v()luu(m.uy pistonless

type engine, vights for which GM

:cccnlly paid $50 million! Only
experts think economic-

ally modifiable to meet new nol-

lution  standards. Repldces pis-

ton, cylinder, cran d

with rotating discs

moved for  firing S

Smaller than conventional; fewer

parts. greater reliabilitv, same

speed w/loss horsepowol Feat:

flashing plu ubber fan belt, stick-shift on-ofl switch. Req. 2-—

1.5V balt (not le )

No. 71,424AV (81/27x5”x9")

$6.75 Ppd.

CHROMATIC ““MACHINE-GUN"’ STROBE

Red. Green & Blue lizht barvage the
eyeballs every 6 seconds with this low-
cost top-quality mechanical strobe that
can run continuously without fear of
buinming up. Dazzling eflects over 500
ft, sq. area. Created by rotating color
wheel in front of 100W. 120V reflector
floodlamp 1incl.)—elements seem to flash -
on & off as colors fluctuate. Tuins store
windows. posters. parties into flashine,
pulsating productions. Convection cooled.
Rugged wrinkle finish metal case. Ad-
justable hanger bracket. Reg. house
current.

Stock No. 71,423AV Sy

{97 X 9 X &) $32.75 Ppd.

ORDER BY STOCK MUMBIR = SEND CMICH OR MOMEY ORDER - MONEY-BACK GUARANTIN

S00 EDSCORP BLDG.

-~ BARRINGTON, NEW JERSEY 08007

CIRCLE NO. 15 ON READER SERVICE PAGE
Printed in U.S.A.
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We make the miccophoney. too.

So, if you purchase, operate, or use public address and audio-visual systems,
either vocationally or avocationally, Shure microphones and related circuitry
products can take many headaches out of your job. Modestly speaking, we
are internationally known for our problem-solving microphones. Less well
known, perhaps, is the fact that we've developed an entire array of ingenious,
low-cost public-address circuitry products to solve dozens of pesky prob-
lems. These include nearly a dozen different modular, add-on microphone
mixers . . . an Audio Control Center that actually matches audio response to
the room acoustics . . . an effective Audio Level Controller . . . and plug-in
problem-solvers to cure all sorts of knotty problems — instantly. Write:

Shure Brothers Inc., 5! —HURE
222 Hartrey Ave., Evanston, lil. 60204 15

CIRCLE NO. 3 ON READER SERVICE PAGE

e e



el | TN AR - Rl R W e e SRR

6
good
reasons .
why the revolutionary ;
Avanti Astro Plane isthe best  *

omni-directional C.B. antenna
you can buy:.

It has top radiation which means that your

1 . signal gets out from the highest part of
your antenna. This is especially important
where antenna height is limited because your
signal radiates about 15 feet higher than other
antennas which radiate near the bottom. This 15 feet
means you get increased range and fewer dead spots. >

2 The ASTRO PLANE has a lower angle of
. radiation which makes more efficient
use of the radiated signal by allowing it
to hug the curvature of the earth
instead of shooting your power up into the sky. This also
gives you greater distance than an ordinary omni-directional
antenna, one thing the professional users really look for.

The ASTRO PLANE has 4.46 db gain {over an isotropic
source) which gives you a stronger signal and
better, clearer reception.

You’ll get long lasting, trouble free performance because

it is compact in design—without long drooping radials, without |}
coils to burn or short out, and with direct ground construction

to dissipate static charges and lightning.

You’ll find it easy to install because of its lightweight
construction (less than 5 Ibs.) and only 12 feet of total
height and 30 inches in diameter.

All of these features need not cost you more money.

= Part of good engineering is how to make a better product
for less money—by eliminating the coils for example we
not only make the Astro Plane more reliable, but cheaper. 777
Just like a radio back in the 30's cost $100.00, today they're 7./ /
even better for $20.00 or $30.001 So you can buy this 2y
advanced antenna for only $29.95 and it is guarantead for

one full year against mechanical or electrical defects.

If your local C.B. Dealer does not have an ASTRO PLANE in stock,
have him order you one or write direct to AVANTI.

OO A

33-35 WEST FULLERTON AVENUE,

a‘a“‘.‘ ADDISON, ILLINOIS 60101

AVANTI RESEARCH & DEVELOPMENT, INC.
THE PACESETTER IN HIGH PERFORMANCE ANTENNAS

CIRCLE NO. 4 ON READER SERVICE PAGE





