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make learning
Electronics at home
fast and fascinating—
give you priceless
confidence.

Some N_RI f]I'StS in training equipment

ﬁl’g to give you Color Television training

equipment engineered specifically for education —
built to fit NRI instructional material, not a do-it-
yourself hobby kit. The end product is a superb
Color TV receiver that will give you and your family
years of pleasure. You “‘open up and explore” the
functions of each color circuit as you build.

o .
f]I'St to give you transmission lines and

antenna systems that include experiments not
otherwise attempted outside of college physics
laboratories. The experience gained with this kind
of Communications training equipment is matched
only by months — sometimes years — of on-the-job
experience.




NRI’'s “discovery” method is the result of over
half a century of leadership simplifying
and dramatizing training at home

The FIRSTS described below are typical of NRI's half century of leadership in Electronics home
training. When you enroll as an NRI student, you can be sure of gaining the in-demand technical
knowledge and the priceless confidence of “hands-on’* experience sought by employers in
Communications, Television-Radio Servicing and industrial and Military Electronics. Everything about
NRI training is designed for your education . . . from the much-copied, educator-acclaimed
Achievement Kit sent the day you enroll, to “bite-size” well-illustrated, easy to read texts programmed

with designed-for-learning training equipment.

YOU GET YOUR FCC LICENSE OR YOUR MONEY BACK

There is no end of opportunity for the trained man in Electronics. You can earn $6 or more an hour in
spare time, have a business of your own or qualify quickly for career positions in business, industry,
government. And if you enroli for any of five NRI courses in Communications, NRI prepares you

for your FCC License exams. You must pass or NRI refunds your tuition in futl. No school offers a
more liberal money-back agreement. The full story about NRI leadership in Electronics training is in
the new NRI Catalog. Mail postage-free card today. No salesman is going to call.

NATIONAL RADIO INSTITUTE, Washington, D.C. 20016

APPROVED UNDER NEW Gl BILL 1t you have served since January 31, 1955,

or are in service, check Gl line on postage-free card.

designed f chassis up for your education

communications technician. Every fascinating step
you take in NRI Communications training, including
circuit analysis of your own 25-watt, phone/cw
transmitter, is engineered to help you prove theory
and later apply it on the job. Studio equipment
operation and troubleshooting become a matter of
easily remembered logic.

=

fil’ St to give you completely specialized

training kits engineered for business, industrial and
military Electronics. Shown above is your own train-
ing center in solid state mator control and analog
computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, and problem-solving
digital computer circuits are also included in your
course.
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What could a
career in electronics
mean to you?

Escape from a Freedom from Greatly increased
dead-end future automation fears earnings

A key spot A better standard A chance to be
in a key industry of living your own boss

A great field, electronics. With an even ™
De VRY INSTITUTE OF TECHNOLOGY  PE-6A

greater future. And—if you have the skills | 4141 WEST BELMONT AVENUE. CHICAGO. ILLINOIS 60641
—a good spot for you. At good money. In : PE awE OF TrE
. . . . [
the growing electronics industry. Or in | 7 BELL s HOwELL SCHOOLS
H | Please send me your two free booklets and information
business for yourself' | about preparing for careers in Electronics. | am in-
DeVry Tech grads have the skills. You | :?r;%tfeg~m the following opportunity fields (check one
can too. Send in the coupon and let us ' O Space & O Radar O Broadcasting
# . Elestronics O] Automation O Industrial
show you what a career in electronics : O Television Electronics Electronics
and Radio O Communications Electronic
could mean to you. : O Microwaves [J Computers Contro}
| Name Age
De VRY INSTITUTE OF TECHNOLOGY | Address Apt.
4141 WEST BELMONT AVENUE, CHICAGO. ILLINOIS 60641 I cny
i ONE OF THE = State Zip Code.
Vet Check h If discharged aft
)E BELL E HDLUELL SCHDDLS : o J%nergi\stw?secme 'e'eel B|llx")"rllavyle(:r:verlzgeagﬁglreaco:';
of your tuition

June, 1969 S5




IN ELECTRONICS CALCULATING

Stin plodding through math and electronics problems the
slow pencil-and-paper way? Smash the paperwork barrier with
this new Electromcs Stide Rule.

Even if you've never used a slide rule before, you can whiz
through resonant frequency calculations and inductive or ca-
pacitive reactance problems. You can find reciprocals for
resistance formulas instantly. You can even locate tricky
decimal points in a jiffy.

You can also work regular math problems in a flash: multi-
plication...division...square roots...logarithms...trigonometry.

Anyone can use this sturdy 12-inch, atl-metal slide rule.
We show you how with our complete 4-lesson instruction
course. Slide rule, course, and handsome leather carrying
case deliberately prlced low as our way of making friends
with men in Electronics FREE booklet gives full details. Mail
coupon below today,

MAIL THIS COUPON FOR FREE BOOKLET
: ci Cleveland Institute of Electronics I

1776 East 17th Streec, Clevetand, Ohioc 44114
l Please send me your FREE booklet describing the Elec- |
| tronics Slide Rule and 4-lesson instruction course. Also |
FREE if I act at once—a handy pocket-sized Electronics
| Data Guide. |
| I
I |
| I
| |

Name.
Address.
City.
State. Zip.

{PLEASE PRINT)
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Argos’ new speaker technology
creates a genuine

price breakthrough in

two-way system design.

The new Argos TX-200 is a totally new dimension in hlgh
fidelity sound reproduction systems —a superb instrument
offering fine-furniture construction, big-system perform-
ance and compactness for maximum versatility. The
TX-200 matches a specially-designed high compliance,
low-resonance woofer with a new high-compression horn-
loaded driver component to produce distortion-free
response from 30 Hzto the inaudibles at 18,000 Hz.

Specifications

Cabinet: Select walnut, Belgian linen g
Products Company

Genoa, lllinois 60135

grifle. Size: 187" x 11%" x 7%"
Price: Audiophile net $45.00.
CIRCLE NO. 3 ON READER SERVICE PAGE
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lectronic Compenents | Harrison, N.J.

12
PROJECTS

COMPLETE
INSTRUCTIONS
ENCLOSED

425180

Experimenters
Hobbyists
Servicemen

Whatever your direction, let RCA show you the way

...with RCA’s New Linear IC Vari-
ety Pack—KD2117

Here's a great way to extend your in-
tegrated circuit know-how—Kit
KD2117 provides a basic introduction
to practical applications of these in-
triguing devices and an inexpensive
way to build useful projects. The pack
includes 2 KD2114 transistor arrays; 1
KD2115 audio amplifier; 2 KD2116
transistor arrays. Also, instructions for
12 useful circuits, schematics, parts
lists, etc.

...with New Crystal and Zener
Diodes

In addition to its quality line of SK re-
placement transistors, rectifiers, and
integrated circuits, RCA now offers 4
zener diodes and 5 crystal diodest

...with RCA Hobby Circuits News,
HCN-3900

This is an exciting new publication
loaded with interest for hobbyists and
experimenters...published periodi-
cally.

..with KD Experimenter’s Kits,
Manuals, and Publications

Your RCA Distributor can be your one-
source heacquarters for Experiment-
er's Kits, Hobby and Experimenter
Manuals, Hobby Circuits News, and
RCA's Solid-State Replacement Guide,
SPG-202G, a cross reference for al-
most 13,000 solid-state devices that
RCA's SK's replace. Available from
your RCA Distributor. RCA Electronic
Components, Harrison, N.J. 07029

CIRCLE NO. 23 ON READER SERVICE PAGE
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introducing . ..

S-DeC brea'glboard

for easier
circuit building

An S-DeC contains 70 push-in contact
points which are arranged in two sets of
five numbered rows with each five points
joined together by a leaf-spring busbar;
this pattern is similar to that used in pop-
ular wiring boards. Larger circuits can be
made by keying units together to form a
continuous breadboard of any size.

Components are simply pushed into the
sockets where they are held securely by
double-leaf phosphor-bronze  contacts.
This system ensures a good wiping action
on insertion and withdrawal, giving low
contact resistance. The accessory kit pro-
vides solderless connectors to use with
controls which are mounted on a panel
slotting into the S-DeC base.

S-DeC with control panel, jig, accessories
and project leaflet. ............ $5.75 zach
DeC STOR—Two decks, control panel, jig,
accessories, project leaflet with com-
ponents tray all in black plastic box.
$11.75 each
4-DeC Kit—Four decks, two control
panels, jigs, accessories, and project
book in attractive plastic case.

$20.75 ecach

INTRATEC

399 Jefferson Davis Highway
Arlington, Yirginia 22202
Please send me postage pald:
S-DeC's @ $5.75 each
... DeC STOR @ $11.75 each
4-DeC'’s @ $20.75 each

| enclose a check/money order for §..............

Va. residents add 4% sales tax
Money refunded if not satisfied.
Name
Address .
City oot
State ..o,
| vy -

CIRCLE NO. 14 ON RE
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FROM OUR READERS

HAM SPEAKS OUT

While reading through “The Hatfield Hams
and the CB McCoys” (February, 1969), I found
some very debatable points. I'll start by
stating that I have had my ham ticket since
January, 1958, and worked the old 11-meter
ham band before it was turned over to the
CB’ers. I don’'t miss the band now, and I
don’t regret that the FCC took it away. Nor
am I against CB radio the way it was origi-
nally set up. However, I have only contempt
for the majority—and I mean majority—of
CB’ers who insist on rag chewing, signal
reporting, and operating with illegal linear
amplifiers. These CB operators have really
fooled themselves into believing they are
hams.

To cite an example, about two years ago
an emergency arose in our city of 10,000 in-
habitants, and the CB operators were on
hand to assist; well and good. But a spokes-
man for the CB group told the local news-
paper they were ham operators; not so good
—in fact, a black eye for the hams. Imagine
CRB'’ers passing themselves off as hams!

The PopPULAR ELECTRONICS article implies
that rag-chewing CB’ers used to exist. The

fact is, however, that this tvpe of operator
is the only kind of CB’er on the air—and the
clan is growing. Furthermore, I can show
you antennas all over the countryside where
the CB’ers don’t even pretend to comply
with height regulations. Some CB operators
here even use linear amplifiers with more
than 100 watts plate power input. (A sup-
posedly reputable TV sales and service shop
here sells linear amplifiers to go with their

POPULAR ELECTRONICS



Talk about electronic

supermarkets

— of |

800

POPULAR, NEW

- CALECTRO
PRODUCTS

for every
howsehold use!

TEST EQUIPHENT — TOOLS

EXPERIMEN"ERS & LAB SUPPLIES

ELECTRONIC ACCESSORIES

MIKES — PHONO & TAPE ACCESSORIES
SPEAKERS 8 AUOIO ACCESSORIES
RESISTORS & CONTROLS ~ ® CAPACITORS
METERS — EOILS — RELAYS — TRANSFORMERS
SWITCHES — LAMPS @ - WIRE — CABLES
ANTENNA HRRDWARE

PLUGS — JACKS — BATTERY HOLDERS

_ Automatic Times
™ On-0ft Switch

Convenient remote
control unit for any
appliance, timer control
sets for any interval

up to 60 minutes
Beautilul green and
white case, estra-long
12 foot cord.
installed in seconds.
plugs into any

(!

Ask :::, :3:‘!‘:!;: Now at each -I-cation. hundreds and
No. N4.005 hurdreds of iems for everyone
3695 hotoyist. enttwusiast, amateur,

horse-owner, executive, do-it-yourselfer.

See the SELFSERVICE G-C CALECTRO
disalay at your CALECTRO ELECTRONIC

SUSERMARKET TODAY!

Telephone Amplifier Dynamic Microphone

for Group Listening with switch
For high fidelity recording of

Perfect for famdly calls at home. conference worcs and music, Built-in on-
calls at the office, or "'hands-free” operation off switch. Folding desk top
when taking orcers or instructions by phone. stand. Dual plug for most tape
Suction cud pichup attaches to outside recorder inputs,
of phone, brings in conversations loud and Ask ror Catalog No. Q4-186 all over the Count,y
clear. Built-in volume control governs 5395 and Canada
A h"')"'dge?:" Ba&te'k""l'gg Frequency Response: 808000 cps Sen your electronic parts distributor
SNRLOTAS AlNORPNORINS impedance: 200 ohm. Sensitivity: ~5608 and SAVE!
oy $935
F b
In the Yellow Pages under “‘Electronics’
ELECTRONICS
\ & s S R T R and call your Calectro source.
FETETS | HANDBOOK™ 1 available at G-C RR> \BR

1
\ CALECTRO ELECTRONIC SUPER.
\

_— MARKETS. WRITE TODAY and A

D “‘: { give you the name of you.r ng::e'sll CALECTRO

\g;% 3 GC ELECTRONICS
A8 400 SO. WYM/AN ST.

Orvison of Hydrometats, Inc,
h-“"‘/ ot ROCKFORD, ILUNOIS 61101
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Which of these
4 fascinating
L*'Radlo TV

Our Free Voice Analysis Tells You
Whether You Have The Talent To
Become A Broadcast Personality!

IMMEDIATE DEMAND . Radio-TV stations
everywhere need both men and women to
take over important good-paying jobs
right now. NATIONWIDE PLACEMENT AS-
SISTANCE at No Extra Cost.

TRAIN AT HOME OR IN ONE QF OUR
STUDIO SCHOOLS ¢ You can study broad-
cast techniques at home, in your spare
time, or in one of our many studio schools
throughout the country under the super-
vision of our Directing Faculty of 11 Fa.
mous Broadcasters. Accredited Member
National Home Study Council and National
Association of Trade and Technical Schools.

Approved for Veterans' Educational
Assistance Benefits (“G.l. Bill")!

Check coupon for special information

Send to CAREER ACADEMY'’s division
of famous broadcasters for free book-
let, record and voice analysis details!

__________________ e
! CAREER ACADEMY '
1 |
| 825 North Jefferson Street < Studio 384 |
| Milwaukee, Wisconsin 53202 |
| 1 want to know if I have broadcasting aptitude |
| worth developing. Please rush more information. |
| |
| name age |
| |
| address phone |
| |

R - - |
| \; city/state /zip orvorrzos |
I H } | am interested in: [ Home Study I
S {3 School Study 01 G. 1. Bill 1

CIRCLE NO. 6 ON READER SERVICE PAGE
10

LETTERS

CB rigs, and not under-the-counter, either.
They're right there on the shelf, complete
with price tag.)

I played dumb about radio with the sales-
man in the TV shop. I asked him a few ques-
tions about CB and just let him talk, but
until he thought I was really interested in
buying a linear, he referred to his linears
as battery chargers! Then I asked for the
names of some satisfled CB’ers, and he
obliged. Why, I could have been an FCC in-
spector for all he knew.

One more point: some manufacturers make
linears to cover the 25-50 MHz ‘“business”
band, but state in their advertising that the
linears are ‘“not for CB use.” They might as
well state “for 27-MHz band, not for CB use”
if they were really looking to drum up busi-
ness. The obvious reason for mentioning CB
at all in the advertising is that CB’ers are
prime sales targets.

The FCC has recently tightened up on
hams with incentive licensing. Now I feel
it is time to tighten up on CB operations by
encouraging the FCC to acquire more mobile
monitoring trucks to visit these small towns.
Also, handing out more citations to rule
breakers would help clear up the mess and
give the good name back to ham radio and
CB as well.

(Continued from page 8)

JEFF LLUTHER, K4TRY
Union City, Tenn.

NYSTAGMIC vs SACCADIC EYE MOVEMENTS

The part of “The Dizzy Machine” article
(April 1969) that deals with nystagmus and
dizziness is accurate, but the rest of the
article leaves much to be desired. Electro-
nystagmography is only one phase of a gen-
eral technique called electro-oculography
(EOG), the study of eye movements by means
of changes in electrical potentials produced
in the surrounding skin. Some of these
movements, which have a sawtooth pattern
and are of low amplitude and relatively high
frequency, are nystagmic. However, they are
not associated with dreaming; the move-
ments associated with dreaming produce
much higher amplitude, fairly short rise
time, lower frequency patterns. These are
saccadic or rapid eye movements.

The movements studied in reading are
of still another kind, more closely related
to saccadic than to nystagmic movements.
In fact, the use of the ENG or even EOG in
speech pathology is neither widely used nor
accepted.

Finally, while some psychologists make
wide use of EOG (including ENG) in a variety
of ways, few of us are concerned with ESP,
In any case, it is not nystagmus but lesser
frequency REM which is probably used as an
index in dreaming in ESP studies.

ANDRE M. WEITZEN HOFFER, Ph.D.
Chief Research Clinical Psychologist
Veteran's Administration Hospital
Oklahoma City, Okla.
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IN FAYOR OF MORE MATH FOR TECHNICIANS
If the unit of power gain in the sample
equation in “Math, Doorway to Higher Pay”
L P
Pig=10 Log%- PAB='°*°SF

> & SPEED DRIVING OF BRISTOL
& AND ALLEN HEX TYPE SCREWS

No. 99PS-60
Bristol Multiple Splina Type
Screwdriver Set

(March, 1969, page 69) is decibels, the con- wiad] & tidts; blades
stant should be “10 log” instead of *“20 log” 048" thru .183"

as shown. However, this small error is over-
shadowed by the material in the article.
Considering the fact that the average “tech-
nician” lacks a solid foundation, this was a
most welcome article. As for the need for
radio-TV repairnen to acquire some knowl-
edge of algebra and trigonometry (and cer-
tainly physics). I could not agree more with
you—but the State Board of Examiners here
in Connecticut does not share my opinion. @ No. 99PS-40 Allen Hex
WiLLiaM B. HoYEr, JR. Type Screwdriver Set
Danbury, Conn. &
&

Fakd

We canght that error—just « little too late
to prevent it from getting into print. So, as
punishment, were going to write the entire
correct equation 100 times. As for your State
Board of Examiners, give them « little time;
they’ll come cround as other states enact Hex diameters
technician certification laws. from .050” thru X"

Compact, interchangeable blade, Xcelite sets permit

quick selection of the right too! for the job. With
greater reach than conventjonal keys, these handy
blade and handle combinations make it easier to get
at deep set or awkwardly placed socket screws,

simplify close quarter work.

Each set contains 9 precision formed, alloy steel,
Build “Op-Tach” (March 1969). The 4" blades; 4" extension; shockproof, breakproof,
yalue of R? shown in Fig. 1 and specified ,aonienrg ?,L“Vsi‘c'g_ (UR) Rl D eV, FeEifn
in Parts List, both on page 28, should be Sturdy, see-thru plastic cases fit pocket, have flat

6800 ohms—not 680 ohms. bases for use as bench stands.

“Sound-With-Sound Mixer”’ (March
1969). Change type number of @} in the | ~——
“Parts List” (page 60) to read 2N2925; 3
correct type number is shown in Fig. 1.

XCELITE INC. « 20 BANK ST., ORCHARD PARK, N. Y.
Send Bulletin N365 on 99PS-60 and 99PS-40 sets.

“Popular Electronics Universal Frequen-

cy Counter, Part 2) (April 1969). In fere
Fig. 17, the right-hand side of RESET address
switch S} should be connected to +3.6 city state & zone

r———————

instead of +6.
CIRCLE NO. 28 ON READER SERVICE PAGE
June, 1969 n



10 Exciting New Kits

NEW NEW Heathkit Solid-State Auto Tune-Up Meter . . .
Kit/lD>23 Measures Dwell, RPM And DC Voltage

32995)': The new Heathkit 1D-29 is most versatile . .. really three automotive test in-

3 struments in one ... and its low price makes it even a better value. Measures
Dwell on all 4-cycle 3, 4, 6, or 8 cylinder engines ... measures RPM in two
ranges 0-1500 and 0-4500 ... measures DC voltage from 0 to 15 volts. And no
batterics are needed . .. running engine provides both signal and power. Easy
to us¢ . .. on both 6 and |2 volt system without changing leads. It's lightweight,
casy 10 carry ... comes equipped with black polypropylene case that has a
built-in lead storage compartment and is resistant to virtually everything. Fast,
simple assembly . . . tkes just one evening. The perfect accessory for the handy-
man who wants to do his own car tunc-up, emergency road service personnel,
or shop mechanics . . . order your 1D-29 now. 4 1bs.

NEW Heathkit GD-48 Solid-State Metal Locator

A low cost, versatile, professional metal d at one-third the cost of com-

parable detectors. Packed with features for long life, rugged reliability, and

NEW dozens of uses. Completwly portable, battery operated and weighs only 3 lbs.

. The GD-48 is highly sensitive, probes to 7 feet, and has an adjustable sensitivity

Kit GD-48 £ control. Its built-in speaker signals presence of metal: front panel meter gives

$5995> s visual indication. Other features include built-in headphone jack, telescoping
/!

shaft for height adjustment, weather protected and splash proof, smartly styled
and smartly designed for casy in-hand use and casy assembly. Whether you're
an amateur weekend hobbyist or u professional treasure hunter the GD-48 is
for you .. . also a great help to contractors, surveyors, Gas, Electric, Telephone
and other public Utility Companies. 4 Ibs.

GD-396, Headphones, 2000 ohm {Superex) $3,50*

NEW Heathkit Electronic Metronome

NEW The new Heathkit TD-17 is a low cost, precise performing electronic Metro-
Kit TD-17 nome .. .4 handy helper for any music stqdcnl. Buucry‘ opg_'rulcd ... no springs
to wind ... accurate, steady calibration is always maintained . .. from 40 o

31295 * 210 beats per minute. Instruction label on bottom gives conversion from time
signature and tempo (o beats per minute. Stylish fruit wood finished cabinet.

Euasy solid state circuit board construction . . . assembles and calibrates in only
2-3 hours. The new Heathkit TD-17 Electronic Mcetronome is so low in cost
every music student can afford one . . . order yours now. | b,

NEW Heathkit GR-88 Solid-State
Portable VHF-FM Monitor Receiver

Tunes both narrow and wide band signals between 154.174 MHz . . . for police,
fire, most any cmergency service. Exceptional sensitivity and selectivity, will
outperform other portable receivers. Features smart compact styling . .. with
durable brown leatherette case, fixed station capability with accessory AC power
supply, variable tuning or single channel crystal control, collapsible whip an-
tenna, adjustable squelch control and casy circuit board construction. The new
GR-88 receiver is an added safety precaution every family should have ...
order yours today. S Ibs.

NEW Heathkit GR-98 Solid-State
Portable Aircraft Monitor Receiver

Tunes 108 through 136 MHz for monitoring commercial and private aircraft
broadcasts, airport control towers, and many other aircraft related signals. Has
all the same exceptional, high performance features as the GR-88 above. The
perfect receiver for aviation enthusiast . .. or anyone who wants to hear the
whole exciting panorama of America in flight. 5 Ibs. GRA-88-1, AC Power
Supply $7.95

NEW Heathkit GD-69 “Thumb Tach” ... An Accurate, Low
Cost Tachometer To Measure RPM’s On Any Model Engine

The new Heathkit GD-69 “Thumb Tach” Tachometer is an accessory cvery
R/C modeler should have. An accuralte, inexpensive and casy way to make sure
your model engine is giving maximum performance (also suitable for measuring
RPM's of any rotating shaf). Features all solid-state design and battery opera-
tion for long life reliability. Simple t0 use . . . set the slide switch o the meter
scale you want to use, aim the lens at the propeller or flywheel. The meter reads
$ 50 * directly in RPM_ from reflected light for precise, accurate measurements . .

47 doesn’t load engine. Easy 2 or 3 hour assembly. Raise your engine performance
standards now . .. with the new Heathkit GD-69. | lb.

NEW Heathkit 1-30 VDC Solid-State Regulated Power Supply

The new modestly priced IP-28 is an excellent power supply for anyone working
with transistors whether it be in a laboratory or in a home workshop . .. and
its low price makes it the ideal power supply for classroom use. Compact brown
and beige. Heathkit instrument styling with large casy-to-read meter . .. with
two voltage ranges 10 v. and 30 v. . . . and two current ranges 100 mA, I A. Ex-
ternal sensing permits regulation of load voltage rather than terminal voltage.
Adjustable current limiting prevents supply overloads and cxcessive load current.
Couvenient standby switch. Fast, easy assembly with one circuit board and
wiring harncss. Order yours today. 9 lbs.

Kit GR-88

Kit GD-69

NEW $1995*
Kit IP-28

12 POPULAR ELECTRONICS



From The Leader &=F==aru=z

e ®
NEW Heathkit Ultra-Deluxe “681" Color TV With AFT ... Now There Are 6 Heachk't
Power Channel Selection & Built-In Cable-Type Remote Control Color TV's To Choose From
The new Heathkit GR-681 is the world’s most advanced Color TV with more R
built-in features than any other set on the market. Automatic Fine Tuning on 2 Models In 295 Sq Inch Size NEW
all 83 channels ... climinates touchy fine tuning forever, power push button 4 Kit GR-681
VHF channel sclection, built-in cable-type remote control or you cin add i VI\;'th AFT
the optional GRA-681-6 Wircless Remote Control any time you wish .. . plus !

the built-in setf-servicing aids that are standard on all Heathkit color TV's but
can't be bought on any other set at any price. Other Ivatures include a bridge-
type low voltage power supply for superior regulation: high & low AC wps to
insure that the picture transmitted exactly fits the 681" screen. Automatic
degaussing, 2-speed transistor UHF tuner, hi-fi sound output, two VHF antenna
inputs, top quality American brand color tube with 2-year wairanty.

49995°

{less cabinet)

GRA-295-4, Mediterranean Cabinet shown ... .$119.50°
Heathkit “295" Color TV
Big, Bold, Beautiful .. . with the same high performance features and built-in

servicing facilities as the GR-681 above . . - but less the Autonmutic Fine Tuning,

push button VHF power tuning and built-in cable-type remote control. You Kit GR-295
can add the optional GRA-295-6 Wireless Remote Control at any time. 3449 95*
GRA-295-1, Contemporary Walnut Cabinet shown. ..........$62,95"

Both the GR-681 and GR-295 fit into the same Heath factory assembled
cabinets; not shown, Early American style at $99.95.*

NEW Deluxe Heathkit 581" Color TV With AFT

The new Heathkit GR-581 will add a new dimension to your TV viewing. Brings
you color pictures so beautiful, so natural, so real . . . puts prefessional motion

(less cabinet)

picture quality right into your living room. Has the same high performance NEW
features and exclusive self-servicing facilities as the GR-681, except with 227 Kit GR-581
sq. inch viewing arca, and without power VIHF tuning or built-in cable-type vlvith AFT

remote control. The optional GRA.227-6 Wircless Remote Control can be
added any time you wish. And like all Heathkit Color TV's you have a choice
of differcnt installations . . . mount it in a wall, your own custom cabinet, vour
favoritc B&W TV cabmu or any one of the Heath factory assembled cabinets.
GRA-227-2, Mediterranean Oak Cabinet shown. .. ... ...$99,50°

Heathkit “227 Color TV

Same as the GR-581 above, but without Automatic Fine Tuning . same
superlative performance, same remarkable color picture quality, same built-in
servicing aids. Like all Heathkit Color TV's you can add optional Wireless
Remote Control at any time (GRA-227-6). And the new Table Model TV Kit GR-227
Cabinet and roli around Cart is an cconomical way to house vour 227" . ..

just roll it anywhere, its rich appearance will enhance any roorm decor. NOW ONLY
GRS-227-6, New Cart and Cabinet combo shown...... . $49.95° $ g5
Both the GR-581 and GR-227 fit into the same Heath factory assembled 379
cabinets; not shown, Contemporary cabinet $59.95.* .

{less cabinet

NEW Heathkit Deluxe “481" Color TV With AFT &cart)

The new Heathkit GR-481 has all the same high performance features and ex-
clusive self-servicing aids as the new GR-581, but with a smaller tube size . )
180 sq. inches. And like all Heathkit Color TV's it's casy to assemble . .. no 3 X
experience needed. The famous lHeathkit Color TV Manual guides you every 2 Mode's |ll 180 sq In(:h SIZe

41995

(tess cabinet)

step of the way with simple to understand instructions, giant fold-out pictorials NEW
. even lets you do your own servicing for savings of over 3200 throughout the Kit GR-481
life of your sct. If you want a deluxe color TV at a budget price the new Heathkit with AFT

GR-481 is for you.
GRA-180-1, Contemporary Wainut Cabinet shown. .......... $49.95°

Heathkit “180” Color TV

Feature for feature the Heathkit “180" is your best buy in color TV viewing . . .
has all the superlative performance characteristics of the GR-481, but less Auto-
matic Fine Tuning. For ¢xtra savings, extra beauty and convenience, add the
table model cabinet and mobile cart. Get the value-packed GR-180 today.

GRS-180-5, Table Model Cabinet & Cart combo....... ...$39.95°
Both the GR-481 and GR-180 fit the same Heath factory assembled Kit GR-180
cabinets; GRA-180-2, Early American Cabinet $75.00.°

$3 5 9 (gless: cabinet)

Add the Comfort And Convenience Of Full Color Wircless Remote Control OV RONEY

To Any Rectangular Tube Heathkit Color TV ... New Or Ola! $329 gg*

Kit GRA-681-6, for Heathkit GR-681 Color TV's..... e L 44 $59.95*

Kit GRA-295-6, for Heathkit GR-295 & GR-25TV's..... . ... .$69.95° | i

Kit GRA-227-6, for Heathkit GR-581: GR-481 & GR-180 P Oc

Coloy V.S ) o b P mEm: Taied o 2 -l rye-mC . .$69.95"
HEATH COMPANY, Dept. 10-6 |
Bentoe Harbor, Michigan 49022 Jei— |

[ 1 d‘ I h ing. aschlumberger company
FREE 1969 CATALOG! | T fmed®s e |

|
|
Now with more kits, more color. | Please send model(s)
Fully describes these along with | [ Please send FREE Heathkit Catalog.
|
|
|

Ol

Please send Credit Application.
over 300 kits for stereo/hl-fi,
cotor TV, electronic organs, elec-
tric gulhr & amplifier, amateur
radio, marine, educational, CB,

Name_

Address
Clty_ State Zip_ . ]
Mail urder prices; F.0.B. factory. Prices & specifications subject to chan:e wuhoul nnln:e. CL-358 I
-

CIRCLE NO. 13 ON READER SERVICE PAGE
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home & hobby. Mail coupon or
write Heath Company, Benton
Harbor, Michigan 49022,
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To obtain a copy of any of the catalogs
or leaflets described below, simply fill in
ond mail the coupon on page 15 or 95.

For good color TV, UHF TV, and mono/
stereo FM reception, a good antenna is a
must. In the Finney Company's “Finco Color
Spectrum Antennas’ brochure (Form No. 20-
413), you will discover why best reception is
obtained when a frequency-dependent anten-
na is selected. The brochure explains why a
frequency-dependent antenna is so superior
to frequency-independent antennas, combin-
ing text and diagrams to present the whole
picture. In addition, the brochure lists Fin-
ney's complete line of discrete and integrated
Color Spectrum antennas for UHF, VHF,
and FM. The listing supplies all the pertinent
data needed for antenna selection—including
recommended signal area usage, element

breakdown, and basic antenna and antenna
system price breakdown.

Circle No. 75 on Reader Service Page 15 or 95

A new 24-page, fully illustrated catalog listing
hard-to-find tools with detailed descriptions
of each tool and its application has been is-
sued by Brookstone Company. Almost all of
the tools listed in the catalog are rarely—if
at all—available from industrial suppliers and
retail stores. Among the many tools listed are
pliers and other tools for electronics—includ-
ing unusual soldering tools and soldering jigs
—woodworking tools, jewelers’ tools, sensitive
drillers, precision tools, flexible-shaft ma-
chines, screw and nut starters, etc.

Circle No. 76 on Reader Service Page 15 or 95

Once again, the Sears, Roebuck and Company
“Home Entertainment Electronics Catalog”
(No. 39A 7166) features a really impressive
lineup of brand-name hi-fi equipment, color
TV receivers, musical instruments, and ac-
cessory equipment. Included among the brand
names in the catalog are Ampex, Fisher,
Harman-Kardon, Electro-Voice, E. F. John-
son, and Sears' own “Silvertone” brand. Items
listed include system and component hi-fi,
cassette and reel-to-reel tape recorders, hi-fi
furniture, color and monochrome TV sets, CB
transceivers, reed and electronic organs, and
other musical instruments.

Circle No. 77 on Reader Service Page |5 or 95

The 1962 Tumer 360

See it at your dedlers showroom.

The 360. A lightweight sporty compact from Turner. Reduced in size and weight (12 0z.), this custom styled mike
is made to order for mobile units. Standard equipment on the 360 almost sounds optional: dash mounting knob
and hardware, five foot extended coiled cord, beautiful black cycolac finish. Get in the driver's seat with a 360.
It's got the smoothest transmission on wheels. O The TURNER Co., Inc., A subsidiary of Conrac Corporation,

909 17th Street N.E., Cedar chuds, lowa 52402, (319) 365-0421,
CLE NO. 26 ON READER SERVICE PAGE
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SERVICE PAGE

. . ’ . . .
free information service:
Here’'s an easy and convenient way for you to get additional information about
products advertised or mentioned editorially (if it has a “Reader Service

Number'') in this issue. Just follow the directions below. . .and the material
will be sent to you promptly and free of charge.

1 Print or type your name and address on the
lines indicated. Circle the number(s) on
¥ the coupon below that corresponds to the key

number(s) at the bottom of the advertisement or
editorial mention(s) that interest you. (Key num-
bers for advertised products also appear in the
Advertisers' Index.)

2 Cut out the coupon and mail it to the
B address indicated below.

3 This address is for our product *‘Free
B |nformation Service” only. Editorial in-
quiries should. be directed to POPULAR ELEC-
TRONICS, One Park Avenue, New Yark 10016;
ctrculation inquiries to Portland Place, Boulder
Colorado 80302.
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THE AMATEUR RADI!O DX HANDBOOK
By Don Miller, WOWNY

It would be unfair to any radio amateur
chasing DX to tell him not to buy Don Miller's
DX HANDBOOK. It's a good investment.
The book is so jam-packed with vital informa-
tion, miscellanea, and trivia that there is
something for almost everyone. The list of
contents includes just about every conceiv-
able DX’'ing situation and happenstance.
However, if you're looking for more dirt
about the Miller vs ARRL controversy, you
will be wasting time and money—it isn’t here.
In fact, Miller goes out of his way to thank
WILVQ and W2NSD for “their inspiration
and generous contribution of material.”

Published by Cowan Publishing Corp., 14 Van-
derventer Ave., Port Washington, N.Y. 11050.
Soft cover. 200 pages. $5.00.

ADVANCED TECHNIQUES FOR TROUBLE-
SHOOTING WITH THE OSCILLOSCOPE
by Robert L. Goodmon

This book describes several reasonably priced
triggered sweep oscilloscopes—now consid-
ered a must in every TV repair shop. It ex-
plains how these scopes work and how they
can be used to cut down on trouble-shooting
time. Through more than 100 photos, the book
further shows how to interpret waveform pat-
terns and how to employ single and dual-trace
triggered-sweep scopes in tube-type and solid-
state circuits. While emphasis is placed on
the triggered sweep scope, most of the
troubleshooting procedures described can be
performed with a general-purpose scope.
Practical applications covered in the book in-
clude FM multiplex tests and alignment,
stereo troubleshooting procedures, solid-state
servicing including pulse and square-wave
tests for transistors and IC's, circuit-by-circuit
troubleshooting and alignment of TV receiv-
ers and more.

Published by Tab Books, Blue Ridge Sum-
mit, Pa. 17214. 256 pages. $7.95 hard, $4.95 soft
cover.

DIGITAL PRINCIPLES AND APPLICATIONS
by Albert Paul Malvine ond Donald P. Leach

Coming on the heels of the most up-to-date
area of electronics technology-—digital tech-
niques—this is a really informative source
book for the principles and applications in-

CB has been an integral part of communica-
tions for many years. Hobbyists, Govern-
ment, Business, and Industry have found it
to be an invaluable means of exchanging
information and ideas.

Today, however, the fast pace of technol-
ogy has demanded change and originality
in all areas of electronics. CB 2-Way Radio
Communication has been no exception.

To keep abreast of these changes,
DYNASCAN developed the Cobras ... CB
Transceivers that strike ouvt at maximum
range and reliability. Advanced-design
circuits, higher "Cobrapower" input for max-

COBRA V.
NET, $99.95.

COBRA 27.
NET, $179.95.

CIRCLE NO. 4 ON READER SERVICE PAGE

Cobra leads the way
in CB Communication

imum range, and a full 23-channel operation
make the Cobras the finest professional-
quality CB units available, They devour com-
petition in performance and dependability!

Drop in to your nearest Cobra distributor
today. He'll be glad to show you the com-
plete Cobra line. If you prefer, write to
DYNASCAN direct; and we'll send you any
and all information you desire.

Product of DYNASCAN CORPORATION
CObra. 1801 W, Belle Plaine « Chicago, Winois 60613

Where electronic innovation is a way of life,

COBRA CAM-88.
NET, $219.95.

COBRA 98.
NET, $239.95.

POPULAR ELECTRONICS




volved. It covers all the necessary funda-
mental concepts offered in a first course in
digital systems. Furthermore, the material is
presented with emphasis on the practical ap-
plication of fundamental ideas, basic digital
circuits, and basic digital systems. The text
does not waste time on describing any digital
system specifically. Rather, the material pre-
sented emphasizes the basics common to any
digital system. Modern and widely used IC
circuits are shown in examples and explana-
tions, and both wave-forms and truth tables
are referred to throughout the text in de-
scribing circuit and system operation.

Published by McGraw-Hill Book Co., 330 West
42 St., New York, N.Y. 10036. Hard cover. 433
nages. $8.95.

FUN WITH TAPE
by Joachim G. Staab

Packed with new ideas and practical advice
for getting the most out of your tape recorder,
this complete authoritative guide is guaran-
teed to provide hours of pleasure for audio
buffs. It explains what different types of tape
recorders can and cannot do, how they are
put together, and how to use them most effec-
tively. The book covers such activities as
music recording, conducting interviews, build-
ing a library of natural and special-effect
sounds on tape, and taping the proceedings at
parties and other social events. In addition,
the book answers almost any question you
might have about coventional and special re-
cording techniques and accessory equipment.
The text is lively, often witty, and decidedly
chatty—making it a pleasure to read—
whether you own a tape recorder already or
are planning to get one soon.

Published by A.S. Barnes and Co., Inc, Box
421, Cranbury, N.J. 08512. Hard cover. 2)8
payes. $5.95.

HOW TO SELECT AND INSTALL ANTENNAS
by Lon Cantor

This practical guide covers both the mechani-
cal and electrical sides of antenna selection
and installation. It offers reliable ancé up-to-
date information on color and monochrome
TV and stereo FM antennas as well as com-
plete home master antenna systems. Cover-
ing 82-channel installations (UHF/VHF/FM),
it concentrates on what is actually practiced
in the field today. The book includes enough
theory to enable the reader to solve virtually
any reception problem he is likely to encoun-
ter. The book opens with a discussion of the
latest advances in antenna technology, moves
through step-by-step instructions for instal-
lation of individual antennas and complete
systems, and gives tips on how to select the
right materials. Special consideration of local,
fringe, and near-fringe reception problems
are included.

Published by Hayden Book Co., Inc., 116 West
14 St.,, New York, N.Y. 10011. Soft cowver.
112 pages. $3.95.
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Model MCQ-27VH

Get the edge on crowded CB channels
by switching polarization with the Mod
Quad from Mosley. When the channels
are too noisy in the vertical plane of
polarization, flip the switch to horizon-
tal: you can chop off interfering signals
as much as 23 db. Then talk and make
yourself heard. You can contact base
stations in the horizontal plane as well
as mobile units in the vertical.

You expect a lot from a quad and the
Mod Quad’s got it. With a 14 ft. boom
supporting three diamond-shaped ele-
ments including a double radiator, it’s
a lot of antenna for the money. See for
yourself that Model MCQ-27VH is all
you want in a base station antenna. Ask
for it at your nearest Mosley dealer.
Write factory direct for brochure, includ-
ing detailed specifications and perfor-
mance data.

4610 N. Lindbergh Blvd.,

”.’/‘q %ﬂﬂ&-gz Bridgeton |};is:egri 63‘642

| Please send me FREE detniled information on
: the Mosley MOD QUAD Dept. 186

: Name
: Address
:CHY/S?ute Zip

4610 N, Lindbergh Blvd.,

”ﬂ'/‘q (%'?‘lo’lz‘-glc Bridgeton Missouri 63042

~CiRCLE NO. 15 ON READER SERVICE PAGE
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Can you solve these
two basic problems in
electronics?

a-c
input

This one is relatively simple:

When Switch S: is closed, which lamp
bulbs light up?

Note: If you had compieted only the first lesson
of any of the RCA Institutes Home Study programs,
you could have solved this problem.

(d-d) sitoA 022 wajqoid
dn by e Asyi—t walqold SHIMSNY

18

Z: 10 volt zener diodes

output

This one's a little more difficult:

What is the output voltage (p-p)?

Note: If you had completed the first lesson in the
new courses in Solid State Electronics, you could
have easily solved this problem.

These new courses include the latest findings
and techniques in this field. Information you must
have if you are to service today’s expanding
multitude of solid state instruments and devices
used in Television, Digital, and Communications
Equipment.

If you had completed an entire RCA Institutes
Home Study Course in Semiconductor
Electronics, Digital Electronics, or Solid State
Electronics, you should now be qualified

for a good paying position in the field you choose.
Send for complete information. Take that first
essential step now by mailing the attached card.

POPULAR ELECTRONICS



RCA Institutes Autotext learning method

makes problem-solving easier...

gets you started faster towards a good-paying career in electronics

Are you just a beginner with an interest in
electronics? Or, are you already making a living
in electronics, and want to brush-up or expand
your knowledge? In either case, RCA has the
training you need. And Autotext, RCA Institutes’
own method of Home Training will help you learn
more quickly and with less effort.

Wide Range of Courses

Select from a wide range of courses. Pick the
one that suits you best and check it off on the
attached card. Courses are available for beginners
and advanced technicians.

Electronics Fundamentals
Black & White Television Servicing

(Transistorized TV Kit Available)

Color Television Servicing (Color TV Kit Available)
FCC License Preparation
Automatic Controls
Automation Electronics
Industrial Electronics
Nuclear Instrumentation
Electronics Drafting
Computer Programming

Plus these new
up-to-the-minute courses

Semiconductor Electronics
Digital Electronics

Solid State Electronics
Communications Electronics

Build and keep this
valuable oscilloscope.

Prepare for good paying §
positions in fields like these |
Television Servicing
Telecommunications
Mobile Communications
CATV

Broadcasting

Marine Communications In the Yew program on Sofi3

State Electronics you will s udy

Nuclear Instrumentation
Industrial Electronics
Automation

Computer Programming
Solid State

Electronics Drafting

June, 1969

the effects of temperature end
leakage characteristics of
transistors.

Valuable Equipment—Yours To Keep

A variety of RCA Institutes engineered kits are
included in your program of study. Each kit is yours
to keep when you've completed the course.
Among the kits you construct and keep is a working
signal generator, a multimeter, a fully
transistorized breadboard superheterodyne

AM receiver, and the all-important oscilloscope.
These kits are at no extra cost. Compare this
selection with other home study schools.

Convenient Payment Plans

RCA Institutes offers liberal monthly payment
plans to suit your budget.

Classroom Training Also Awailable

RCA Institutes operates one of the largest technical
schools of its kind. Day and evening classes. No
previous training is required. Preparatory courses
are available. Classes start four times a year.

Job Placement Service, Too!

Companies like Bell Telephone Labs, GE,
Honeywell, IBM, RCA, Westinghouse, Xerox, and
major radio and TV networks have regularly
employed graduates through RCA Institutes’ own
placement service.

All RCA Institutes courses and programs are
approved for veterans under the new G.l. Bill,

Send Attached Postage Paid Card
Today. Check Home Study or
Classroom Training.

Accredited Member National Home Study Council.
S e S iy S q
IF REPLY CARD 1S DETACHED, SEND THIS COUPON

RCA Institutes Inc.
Home Study Dept. ZPE-69

320 West 31 Street

New York, N.Y, 1000t

I
|
l
|
|
: Please send me FREE illustrated career catalog,
1
|
I
|
1

|

1

|

|

|

|

|
Name. Age :
|

|

l
|

{please print)
Add
City. State. Zip.
s o e




NEW
PRODUCTS

Additional information on products cov-
ered in this section is available from the
manufacturers. Each new product is
identified by a code mumber. To obtain
further details on any of them, simply fill
in and mail the coupon on page 15 or 95.

23-CHANNEL (B “WALKIE-TALKIE"”

A hand-held, 23-channel CB transceiver, des-
ignated the “Clipper 23,” has recently been
introduced by Courier Communications, Inc.
The trim Clipper “walkie-talkie”
is capable of transmitting and
receiving on all 23 CB channels
(all crystals included), breaking
through the old barrier of only
six-channel operation for hand-
held transceivers. A full five-watt
power input assures an effec-
tive inland range of 10 miles,
depending on the terrain; sub-
stantially more over water. For
maximum signal fidelity, the
Clipper 23 is equipped with a
variable squelch, built-in range
expander, and automatic noise
limiter. A full complement of jacks for pub-
lic address systems, external earphone/speak-
er, antenna, microphone, and power connec-
tions is provided. Technical Specifications:
full 5-watt at 100% modulation power input;
0.25-pV receiver sensitivity.

Circle No. 78 on Reader Service Page 15 or 95

AUDIO CONNECTOR/ADAPTER KIT

Switchcraft’s No. K130 Music Adapter Kit
makes it possible for the musician and pro-
fessional audio man to interconnect a wide
variety of guitars, electronic organs, micro-
phones, amplifiers,
etc. The kit contains
17 different pieces,
including the most
popular and some
not-so-popular con-
nectors and adapt-
ers. Unique in the
kit are adapters for
universal three-pin microphone connectors
and for converting the three-pin connector
for use with the standard two-conductor
phone plug. Other pieces include Y adapters
and Q-G connectors. Adapters and connec-
tors are designed to help solve any number
of tricky mating problems. For example,
there are adapters that fill the requirements
for male-to-male and female-to-female con-
nections. Each assortment of parts is pack-

22

aged in a reusable, compartmentalized plas-
tic box.

Circle No. 79 on Reader Service Page 15 or 95

MASTER CONTROL AMPLIFIER

Debuting in the less-than-$150 consumer price
category, Fisher Radio Corporation’s Model
TX-50 Master Control Amplifier has features
normally associated with much more expen-
sive equipment. Included are a full comple-
ment of controls and
switches, all-silicon
complementary-sym-
metry power ampli-
fier for the widest
possible power band-
width and lowest dis-
tortion, and Fisher's exclusive “Transisto-O-
Gard” overload protection circuit. Technical
Specifications: 65 watts =1 dB at 8 ohms
IHF music power (20 watts/channel r.ms.
power), both referenced at 1000 Hz; 0.5%
harmonic distortian; 19 IM distortion; 25-
25,000 Hz power bandwidth; 2.5, 7.5, and 250
mV input sensitivities; better than 55 dB
hum and noise below rated output; 30-15,000
Hz *+2 dB phono low, 20-20,000 Hz *+2 dB
auxiliary frequency response; greater than
10 at 8 ohms damping factor; 40-mV recorder
output; better than 45-dB separation.

Circle No. 80 on Reader Service Page 15 or 95

MINI-SIZE AUDIO GENERATOR

Said to be the industry’s first pocket-size
audio generator, the Model 4110 “MINIGEN"
being marketed by Cen-
tury Gemneral Corp.
makes available three
stable audio signals for
maximum versatility.
The tone frequencies in-
clude 400 Hz, 1000 Hz,
and 10,000 Hz, but a
slight internal modification of the MINIGEN
allows conversion of the 10,000-Hz tone to
one of only 5000 Hz. The output of the tiny
generator is continuously variable up to 2.5
volts. Supplied complete with probe and
9-volt transistor battery, the MINIGEN
weighs only 7% ounces and measures 4” x
2% x 1%”.
Circle No. 81 on Reader Service Page 15 or 95

A

AM/FM RADIO/CASSETTE RECORDER SYSTEM

A quality portable AM/FM radio is mated
with a precision cassette recorder to make up
Lafayette Radio Electronics’ Model RK-150
radio/recorder system. The system records
“live” through a micro-
phone, direct from pho-
no, from other tape
recorders for tape dupli-
cation, or direct from
its built-in AM/FM ra-
dio. Playback and record
time is up to two hours
on a single tape cassette
cartridge. Technical
Specifications: switch-
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The New 1969 Improved Model 257 A

REVOLUTIONARY NEW

TUBE TESTING OUTFIT

COMPLETE WITH ALL

ADAPTERS AND ACCESSORIES,
NO "EXTRAS”

STANDARD TUBES:

# Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees.

Compactrons and Decals.
¥ More than 2,500 tube listings.

o Tests all modern tubes including
Novars, Nuvistors, Compactrons and Decals.

e All Picture Tubes, Black and White
and Color

ANNOUNCING... for the first time

A complete TV Tube Testing Outfit designed specifi-
cally to test all TV tubes, color as well as standard.
Don't confuse the Model 257 picture tube accessory
components with mass produced ‘‘picture tube adap-
ters” designed to work in conjunction with all com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tube ac-
cessories and those components are not sold by us to
be used with other competitive tube testers or even
tube testers previously produced by us. They were
custom designed and produced to work specifically in
conjunction with the Model 257,

BLACK AND WHITE PICTURE TUBES:

3# Single cable used for testing all Black and White Picture

# The Mode! 257 tests all Black and White Picture Tubes
for emission, inter-element shorts and leakage.

3# Tests each section of multi-section tubes individually

for shorts, leakage and Cathode emission.
# Ultra sensitive circuit will indicate leakage up

to 5 COLOR PICTURE TUBES:

Megohms. . ” N 3# The Red, Green and Blue Color guns are tested individ-
v# Employs new improved 4%” dual scale meter with a ually for cathode emission quality, and each gun is
unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between control

vibration-less readings.
y# Complete set of tube straighteners mounted on
panel.

grid, cathode and heater, Employment of a newly per-
front fected dual socket cable enables accomplishments of all
tests in the shortest possible time.

The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all

adapters and accessories, ready to plug in an.

5475
d use. No “‘extras’ to buy. Only .........

period of 32 years.

We have been producing radlo.ATV and electronic test equipment since 1935, which means we were making
T'CE Tube Testers at a time when there were relatively few tubes on the market, ‘way before the advent of TV. The
N model 257 employs every design improvement and every technique we have learned over an uninterrupted production

Accurata Instrument Co.. Inc.

SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

-
Try it for 10 days before you buy.
If completely satisfied then send
$10.00 and pay the balance at the
rate of $10.00 per month until the
total price of $47.50 (plus P.P.,
handling and budget charge) is
paid. If not completely satisfied,
return to us, no explanation
necessary.

June, 1969

ACCURATE INSTRUMENT CO., INC.

Dept. 659, 2435 White Plains Road, Bronx, N. Y. 10467

Please rush me one Model 257. If satisfactory | agree to pay $10.00 within 10 days
and balance at rate of $10.00 per month until tota! price of $47.50 (plus P.P., handling
and budget charge) is paid. If not satisfactory, 1 may return for cancellation of account.

Address.

City. Zone. State.

[ Save Money! Check here and enclose $47.50 with this coupon and we will pay all shipping
charges. You still retain the privilege of returning atter 10 day trial for full refund.




PRODUCTS

(Continued from page 22)

able on/off a.f.c. for FM; dual-function bat-
tery condition/record level meter; a.c bias
and erase system; AM/FM slide-rule tuning
dial; tone control; push-button controls for
cassette functions; safety interlock to pre-
vent accidental erase; built-in telescoping
FM and ferrite core AM antennas; external
earphone/speaker jack; tape monitor switch;
auxiliary input jack.
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COMBINATION STEREO FM/PHONO COMPACTS

Eleven different models of compact stereo
systems—one for every budget range—have
been introduced by H.H. Scott, Inc. The basic
system (Model 2505-16) consists of a three-
speed automatic turntable, FM stereo tuner,
basic audio amplifier with controls, and a
matched speaker system. Other features in-
clude a magnetic cartridge with diamond
stylus; FET FM front end and tone control
circuits; IC i.f. strip and preamplifier; direct-
coupled all-silicon output circuit; and com-
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plete component control complement. Addi-
tional capabilities are available through a
wide variety of speaker systems and a choice
of an optional AM tuner and top-quality
turntable. The top-of-the-line Model 2513-15
AM/FM stereo system in the Scott line-up
incorporates all of the extras—including a
Dual Model 1009F turntable and Scott’s own
Model S-15 three-way speaker systems.
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ALL-CHANNEL TV/FM ANTENNAS

A new series of antennas designed to provide
improved color and monochrome reception
on all VHF and UHF TV channels and strong,
clear reception on the FM broadcast band
are now being made by Jerrold Electronics
Corp. Designated the “VUfinder Plus” line,
the new antennas feature improved design
for better pictures on the most significant
UHPF and VHF bands. Clean, streamlined de-
sign, coupled with rugged construction, pro-
vides the VUfinder Plus antennas with a
built-in ability to withstand gale-force winds

24

under extreme icing conditions. The five an-
tenna models in the series, available for direct
300-ohm installation (instantly convertible to
75-ohm operation by means of snap-on trans-
formers), are for areas classified from “local”
to “deep fringe.”
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LOW-COST CARDIOID MICROPHONE

A miniature dynamic cardioid microphone,
the Model 2850, designed for public address,
paging, and recording applications, has been
released by the Turner Company.
The microphone can be hand
held, stand mounted, or used as
a lavalier (with cord and clip
supplied with the microphone).
The 2850’s highly directional car-
dioid pick-up pattern effectively
cancels sound arriving from the
rear and provides smooth, peak-
free response to sounds arriving
from the front. Technical Speci-
fications: 70-12,000 Hz frequency
range; —60 dB at high impedance, —62 dB
at 150-ohm impedance output level. The Model
2850 microphone includes an on/off shorting
switch, lavalier assembly, and a 12’-long
cable.
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IC AUDIO POWER AMPLIFIER

Currently being marketed by Round Hill As-
sociates, Inc., is the company’s Model AA-800
12-watt integrated circuit audio power am-
AA-800

plifier. The entire Model
around thick-film
solid-statedevices.
The amplifier has
its own built-in
power supply suit-
able for line op-
eration. Technical
Specifications: 12-watt steady-state power
output for 300-mV input; 20-20,000 Hz 1 dB
at 12 watts frequency response; less than
19 for 1000 Hz at 12 watts harmonic dis-
tortion; 18,000 ohms nominal input, 4-16 ohms
output (transformerless) impedances; 60-
watt, 117-volt a.c. input.
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IMPROVED MOBILE CB ANTENNA

Greatly improved energy transfer is now
available with the new Hy-Gain Electronics
Corp. Model DX-CAT mobile CB antenna with
the radiation characteristics of a 102” whip.
The improved power transfer to the antenna
is due mainly to a perfect 52-ohm match to
the feed line, and any length of coaxial cable
will work with ne special matching devices
needed. The DX-CAT utilizes a lightweight
precision-wound high-Q coil encased in an
epoxy-fiberglass sleeve. The coil is fitted with
an adjustable tip rod for precise tuning. A
fold-over, turn-over mast mounts on deck or
bumper.
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NOW YOU CAN EASILY ADD SUUND T0 YOUR SLIDE OR FILM SHOWS

WITH POPULAR PHOTOGRAPHY’S EXCITING

“SOUND FOR A PICTURE EVENING” RECORD ALBUMS

them be:ter . . ,

A PICTURE EV ‘\-:II'\"(-.;

- !
SOUND FOR : I
S o ||
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"*Sound For A Picture Evenlng,”’ Vols. | & [I. consist of

selections from the music masters of the Capitol Records

gg&wo:’: Library. High Fidelity 12-inch vinyl albums—
RPM.

The "Sound For A Picture Evening'* albums have been produced by the
editors of Popular Photography exclusivefy for our readers and are
prepared by the Custom Services Division of Capitol Records. They
cannot be purchased in any store and are available by mail only to the
readers of Popular Photography and other Ziff-Davis magazines.

ALBUM CONTENTS: VOLUME |

17 SPECIFIC MOOD MUSIC BACKGROUNDS e 8 TRACKS FOR
SPECIAL SOUND EFFECTS—3 FILM OPENINGS: Grandiose e
Sweet and Gentle and Dramatic e 3 FILM CLOSINGS: Epic
Finale, Hollywood Style and Gentle ® 11 THEMES: Happy-Go-
Lucky e Gay Party e Vacation Tempo e Traveling e Happy
Birthday Party ® Pomp of a Parade ® Sound of a Carouse! ®
Circus Time e Sentimenta! Moments @ Children's Playtime ¢
Christmas Time ® SOUND EFFECTS: Ocean Waves ® Train
e Jet Planes ® Baby Crying ® Crowd In Stadium e Traffic e
Dog Barking ® Thunder And Rain.

ALBUM CONTENTS: VOLUME Il
19 bands of mood and special-situation music . , . 11 bands
of unusuat, hard-to-find sound effects,

VOLUMES I AND I

Expressly Created For Film and Slide
Shows. No matter how good your film
and slid2 shows are, sound wi! make
more entertain ng and
certainly more professional. But it has
to be the right kind of sound. Although
any musical record can be used as a
background for your film ani slide
shows, few, if any, can match the variety
of actions, situations, and scenes inher-
ent in most shows. That's why 2opular
Photography created these albums.
They’re ijeal for almost every mood cap-
tured by your camera. Whether your
show is simple, elaborate or somewhere
in-between—'""SOUND FOR A PICTURE Selections of sparking. mood-setting off-best music and
EVENING"” provides a final, professional
touch to make it a complete success.

AEAReAAMG SRS ERESUARER EEN N ST ¥ d ALRNRETE FAN T

IREREY. VOLUME 1T

SOUND FOR
A PICTURE
ZVENING

30 bands of unusual
background music
& sound effects
specially chosen for
slide shows & movies

hard-to.-f>nd, sound sffects. For use ‘“as is’" by playing the
appropriste tracks 3. your slide or movie show proceeds or
for editing your seiections and recording them on tape.
“*Sound For A Pictuwre Evening’' adds snother dimension
to your photography—high fidelity sound.

A POPULAR PHOTOGRAPHY EXCLUSIVE

MOODS: Majestic, Background Nature, Experimental, Mysteri-
ous, Music of the Spheres ® NATIONAL PORTRAITS: Vive la
France, German Village Band, Sowt of Spain, American West,
English Countyside, Buon Giorno, Italia e

SOUND EFFECTS: Bass Drum, Bassoonery, Cathedral Bells,
Gatloping Horses, Zoo Noises, Children at Play, Cocktail Party,
Birds on a Spring Morning, Outboard Motor, Qars in Water,
Skis on Snow, Trumpet Fanfare, Solo Violin ® SPECIAL PUR-
POSE MUSIC: Music From Silent Movies, Music for Slow-Mo-
tion Movies, Music for Speeded-up Motion, Music for Stop-
Motion Movies, Underwater Music, Music for Old-Time Footage.

There are also those special bands to accompany the kind of
pictures sportsmen take: The sound of galloping horses, of
boat motors, of skis on snow, of oars in the water. You'll even
find other-worldly mood music chesen especially to go with
underwater pictures. And there is even mood music to convey
the visual grandeur of ancient museum relics and photographs
of the stars and planets.

These 12” long playing vinyl albums are available to you at a

SPECIAL DISCEOl’!yT I:FARJICBE fﬂl} BngcI,i -BEPQR%%&LE&% S S

They're a must for every slide and film show impresario and albums you will enjoy for many years to come.

for your slide or movie show, or to use the record alone as background, even if you're 3 rank beginner, An inln:::us band pointer

A comprehensive instruction booklet comes with each record, showing you how to make a successful sound-ami-music tape track
FR EE which fits on top of your record instantly locates any band you want. No guessing, no wasted motion, no false starts.

*‘Sound For A Plcture Evening’’

P, D. Box 2336 + Church Strest Statlon + New York, N.Y. 10008
My check (or money order) for $.
Please send:

is enclosed.

**Sound for s Picture Evening'* Voluma | Records at $4.98 each.
—— _'*Sound for a Picture Evening'' Volume If Records at $4.98 each.
——Set(s) of *‘Sound for a Plcture Evening"* Volume | and | Records
st $7.96 per set.

{Outside U.S.A, pleass sond $7.00 for each record ordered - $12.00 fos each set
of records ordered.)

| i ]

June, 1969

PAYMENT MUST BE ENCLOSED WITH ORDER

- ..
PE-69 1
Print Name ]
Address :
City [ ]
State Zip i
]
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STEREO TEST
RECORD

FOR HOME AND LABORATORY USE

Model SR12 STEREQO TEST RECORD
The most complete . .. most sophisticated. ..
most versatile Test Disc available today!

Whether you're an avld audiophile who'll settle for nothing but peak
performance from his stereo components ... a casual listener who'd
like more insight into the challenging world of stereo reproduction
... or a professional technician who needs precise standards for lab
testing . . . the new MODEL SR12 will be the most important disc
in your entire collection. SR12 has been produced by Stereo Review
Magazine for music lovers who want immediate answers to ques-
tions about the performance of their stereo systems and- how to get
the best possible sound reproduction. SR12 is the most complete
tast record of its kind—containing the widest range of checks ever
included on one test disc.

MAKE THESE IMPORTANT STEREO CHECKS BY EAR ., .
(NO INSTRUMENTS OF ANY KIND REQUIRED)

FREQUENCY RESPONSE — a direct warble-tone check of ninetesn
rections of the frequency spectrum, from 20 to 20,840 Hz e SEPA-
AATION — indicates whether you have adequate separation for good
stereo ® CARTRIDGE TRACKING — devised for checking the per-
inrmance of your cartridge, stylus and tone arm e CHANNEL BAL-
ANCE — two broad-band, random-noise signals which permit you to
eliminate any imbalances originating in cartridge, amplifier, speak-
3r$ or room acoustics ® HUM AND RUMBLE — foolproof tests that
help you evaluate the actual audible levels of rumbie and hum in
your system e FLUTTER — & sensitive “musical” test to check
whether your turntable’s fiutter is fow, moderate, or high e PLUS:
Cartridge and Speaker Phasing e Anti-Skating Adjustment e “Gun
3hot Test” for Stereo Spread e Multl-purpose Musician’s “A” e
Equal-tempered Chromatic Octave e Guitar-tuning Tones.

FOR THE ULTIMATE IN STEREO TESTING,
7 CRITICAL TEST EQUIPMENT CHECKS ...

Attention professionals: Model SR12 is also designed to be used as
a highly efficient design and measurement tool. In the following
tests, recorded levels, frequencies, etc. have been controlled to lab-
oratory tolerances—affording accurate numerical evaluation when
used with oscilloscope, chart recorder, output meter, intermodulation-
distortion meter and flutter meter.

® 1,000-Hz square waves to test transi and high-freq y re-
sponse of phono pickups. e 500 to 20,000 Hz frequency-response
sweep. @ Sine-wave tone-bursts to test transient response of pick-
up. e intermodulation test using simultaneous 400-Hz and 4,000-Hz
ignals. @ Intermodulation sweep to show distortion caused by ex-
cessive resonances in tone arm and cartridge. ® 1,000-Hz reference
tones to determine groove velocity. e 3,000-Hz tone for flutter and
speed tests. ® Sample waveforms — illustrating both accurate and
faulty responses are provided in the Instruction Manual for compari-

THE
2 MOST
IMPORTANT

RECORDS IN
YOUR ENTIRE
COLLECTION!

New Standard in Stereo Testing! The All-New

son with the patterns appearing on your gwn oscilloscope screen.

Soth the Model SR12 Stereo Test Record and Stereo Di Record

8 Page Instruction Manual
includes detailed instructions,
charts, tables and diagrams.

NOTE ~ THE STEREO DEMONSTRATION RECORD ONLY IS AVAILABLE IN YOUR CHOICE OF. 33%_ RPM_OR 45 RPM

serofieviey S T . R
DEMONSTRATIO
RECORD é.

| <
%

The Most Spectacular Sound Exhibition
of STEREO FIDELITY
Ever Available on one Disc.

This record is the result of two years of intensive research in the
sound libraries of Deutsche Gr h Ilschaft, C i

Society, Westminster Recording Company and Cambridge Records
Incorporated. The Editors of Stereo Review have selected and edited
those excerpts that best demonstrate each of the many aspects of
the stereo reproduction of music. The record offers you a greater
variety of sound than has ever before been Included on a single disc,
It is a series of independent demaonstrations, each designed to show
off one or more aspects of musical sound and its reproduction.
Entirely music, the Record has been edited to provide self-sufficient
capsule presentations of an enormous variety of music arranged in
a contrasting and pleasing order. It includes all the basic musical
and acoustical sounds that you hear when you listen to records,
isolated and pointed up to give you a basis for future critical listening.

WIDE RANGE OF DEMONSTRATIONS
® Technigues of Separation & Multiple Sound Sources e Acoustic
Depth @ Ambiance of Concert Hall @ Sharp Contrasts of Dynamics
o Crescendo & Diminuendo e Very High & Very Low Pitched Musicat
Sounds e Polyphony (2 or more melodies at once) With Both Similar
& Contrasting Instruments e Tonal Qualities of Wind, String & Per-
cussion Instruments e Sounds of Ancient Instruments e Sounds of
Oriental Instruments e Sound of Singing Voice, Both Classically
Trained and Untrained e Plus a Large Sampling of Finger Snap-
ping, Hand Clapping, Foot Stamping & Other Musk & Percus-
sive Sounds.
13 SUPERB SELECTIONS
STRAUSS: Festive Preiude, Op. 61 (excerpt) DGG.
DEBUSSY: Feux d'artifice (excerpt). Connoisseur Society.
BEETHOVEN: Wellington's Victory (Battie Symphony) (excerpt from
the first movement) Westminster Records.
MASSAINO: Canzona XXXV & 16 (complete) DGG Archive.
((:‘,?llzRETTE: COnc(e:no Comique Op. 8, No. 6, “Le Plaisir des Dames"
[{ t} Connoi iety.
KHAN: Raga Chandramandan (excerpt) Connoisseur Society.
RODRIGO: Concert—Serenade for Harp and Orchestra (excerpt from
the first movement) DGG.
MANITAS DE PLATA: Gypsy Rhumba (complete) Conn. Soc.
!\MRCELLO(:: (arr. King): Psalm XVii "The Heavens are Telling”
N Socieh

( 0 Y

:RAMETORIUS: Terpsichore: La Bourrée XXXIl (complete) DGQ
rchive.

BERG: Wozzeck (excerpt from Act Hii) DQG.

BARTOK: Songtg for two planos and Percussion (excerpt from the

first mo } g
BEETHOVEN: Waeliington’s Victory (Battle Victory) (excerpt from the

last movement) Westminster.

Descriptive Booklet Enclosed includes oiscus.
sion of lections on the record, plus a
complate description of each selection and the
. purpose behind its demonstration.

anti-statlc, repels dust and

STEREO REVIEW RECORDS
P. 0, Box 2336 * Church Strest Station * New York, N.Y, 10008

is enclosed.

My check (or money order) for §.
Please send:

—————Stereo Review Stereo Demonstration Records at $4.98 each, postpaid.
Check one: [J 33% RPM O 45 RPM
Model SR12 Sterec Test Records at $4.98 each, postpaid.

<please send $7.00 per record ordered.) New York State residents
ssles tax,

(Outside U.S.
please add |
-

| il LR ]

on a newly d tis

rd are and -] vinyl, |
dirt and promotes longer stylus wear. The use of this material is conductive to low surface noise and contributes to the pmdm:i
tion of full dynamics and frequency range. The record continually looks new, sounds new and wears longsr.
----------- --------------------—---------------1

Print Name PE-69 :
Address I
City 1
. [}

State Zip
]
PAYMENT MUST BE ENCLOSED WITH ORDER ]
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SUPER-SENSITIVE “WIRED WIRELESS REMOTE CONTROL"

IS ALL SOLID STATE

H OW DO YOU install a burglar alarm
when the area to be protected (ga-
rage, storage building, etc.) is at some
distance from where the alarm is to be lo-
cated? The obvious answer is to install
wiring between the two points. That's
fine, as long as you can do it. Sometimes,
however, it is a physical impossibility or
is not permitted by regulations or laws.
The Wired Wireless is a communica-
tions system which takes advantage of
the fact that in the majority of cases,
good, concealed wiring does in fact exist
between any two points in a building
complex. These are the commercial power
lines used to carry electricity. Although
these lines are designed for 60-Hz power,,
it is possible to pass somewhat higher

June, 1969

BY JOHN S. SIMONTON, JR.

frequencies through them for a reason-
able distance. (Note that the Wired Wire-
less cannot be used between two points if
there is a transformer anywhere in the
power line between them.)

There are two sections to the Wired
Wireless. One is a small, self-powered
transmitter which is coupled to the power
line. When it is turned on by a triggering
signal, it generates another signal which
activates a remote receiver also coupled
to the same power line. The second sec-
tion is the receiver. When it gets the sig-
nal from the transmitter, an internal re-
lay is energized. The action of the relay
can be used to set off an alarm or any
other type of signal device.

The Wired Wireless can also be used
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Fig. 1. Power is applied only when S1 (or J1) is closed. The muitivibrator then generates
a high-frequency audio signal which is passed down the power line to the receiver.

PARTS LIST

BI1—9-volt battery

C1,C2—100-pF disc capacitor
C3,04—0.1-uF disc capacitor
J1—-Open-circuit miniature jack (optional)
Q1-Q4—2N2712 transistor
R1,R2—680-0hm, V4-watt resistor
R3,R4—330,000-0hm, Y4-watt resistor
R5—2200-0hm, V4-walt resistor
R6—1000-0hm, V4-watt resistor
S1—Normally open pushbutton switch

for non-alarm purposes to turn on appli-
ances or lights from remote locations or
as a signalling device such as those used
by a sick person confined to bed.

Transmitter Construction. The circuit
for the transmitter is shown in Fig. 1.
The components are small in size and
number and are best assembled on a
printed circuit board. A foil pattern for
such a board is shown in Fig. 2. Note

il

Fig. 2. Actual-size printed circuit
fo.l pattern used for the receiver.
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Misc.—Plastic case approximately 3” x 2” x 17,
case cover. battery clip and leads, line cord ~
with plug. wood-grain contact paper (optional),
mounting plastic, cement, elc. R

Note—dn ciched and drilled PC board for $5¢
or a complete kit of parts including circuit
board and case and cither jack input (WW-
2J0) or pushbutton input (WWT-2S) for $5.95
is available from PAIA Electronics, P.O. Box
14359, Oklahoma City, Okla. 73114. Postpaid
in continental U.S. Oklahoma residents add
3% sales tax.

that, because of their small size, %-watt
resistors are used rather than the more
common %-watt units, though the latter
may be used if desired. Component
mounting is shown in Fig. 3. Because of
the small size of the assembly, be careful
not to damage the components with heat
when soldering.

Lcal

¥ T e
ooz .
S

.--—-FIR5-.I ]
Fig. 3. Install components as shown here. The use

of miniature parts helps make for a small package.

POPULAR ELECTRONICS



Fig. 4. The receiver is built around a new IC driving a latching
circuit. To avoid switching tramsients, only the power trans-
former is switched in and out of the circuit. The relay con-
tacts can operate an alarm, low-power light, or a power relay.

board was glued to a thin piece of plastic
foam material which, in turn, was glued
into a small plastic case. Use either a
silicon rubber cement or epoxy rather
than a plastic cement as the latter may
damage the plastic foam. Make sure that
you leave enough room for the battery
and its connector and for pushbutton
switeh S1. Carefully drill a small hole in
one end of the case to pass the line cord
through. Mount the pushbutton switch in
the cover and, if you desire, use a wood-
grain contact paper to trim the cover.
For some applications an optional open-
circuit jack can be installed across S1.

To test the transmitter, connect an os-

HOW IT WORKS
TRANSMITTER

There are actually three sections in the trans-
mitter. The first is an astable multivibrator, cons
sisting of 1 and Q2, which generates a signal of
approximately 3500 kHz, The second section
(Q3 and (Q4) is a buffer stage that matches the
output of the multivibrator to the low impedance
of the power-line output. Section three is a high-
pass filter composed of C3, R6 and C4. which
prevents the output transistors from being
affected by the 60-Hz power-line frequency but
allows the high-frequency signal from the multi-
vibrator to pass.

The transmitter is powered by an internal bat-
tery controlled by normally open pushbutton S7.
When the pushbutton is depressed, a burst of 500
kHz is passed into the power line; when the push-
button is released, the output ceases.

¢ c2 c3 b g
POWER ApF AyF OOIF
RI2Z
_i+ :
11 b 2.2K:
/lcs
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I5pF 3
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PARTS LIST
In the author’s prototype, the PC C1,C2—0.1-uF disc capacitor

C3,04—0.001-pF disc capacitor

C5,C6—5-pF disc capacitor

C7.C8—100-pF, 10-volt electrolytic capacitor

C9—30-uF 25-volt clectrolytic capacitor

D1,D2—1N4009 diode

IC1—Operational amplifier (Motorola MC-
1433G)

J1,J2—Miniature open-circuil phone jacks

K1—Relay, 1750-0hm coil (Sigma 65F14-12DC
or similar)

Q1,02—2N2712 transistor

RI1,R2—27-0hm

R3,R12—2200-0hm

R4—10-0hm

R5—100,000-0hm

R6—10,000-0hm

R7—150-0hm

R8,R0—68,000-0hm

R10,R11—33,000-0hm

R13,R14—680-0hm

S§1,8S2—S8.p.s.t. switch

T1—Filament transformer, secondary 12.6 volts,
300 mA.

Misc.—Plastic case approximately 6” x 34" x 2”
with cover, line cord, wood-grain contact paper
(optional), terminal strips, mounting hard-
ware, etc.

Note—An etched and drilled PC board for $1.75
or a complete kit of parts for $15.95 is avail-
able from PAIA Electronics, P.O. Box 14359,
Oklahoma City, Okla. 73114. Postpaid in con-
tinental U.S. Oklahoma residents add 3% tax.

Al resistors
Y4-watl
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cilloscope to the prongs of the power-line
cord (either side ground) and depress
the pushbutton, S1. A burst of high-fre-
quency square waves will be seen as long
as the switch is depressed.

Receiver Construction. Construction of

the receiver is straightforward (see Fig.

29



Fig. 5. (Left) Actual-size PC
foil pattern for the receiver.
Fig. 6. Install the components

as shown below. This diagram
also shows connections to the
circuitry. Make sure
is properly oriented.

external
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4). However, the use of a printed circuit
board is highly recommended since the
circuit uses an IC—also because the cir-
cuit has a tendency to oscillate if proper
component layout is not followed. A foil
pattern for the board is shown in Fig. 5
and component mounting in Fig. 6. Be
sure the IC is properly oriented before
installing it.

Physical placement of the PC board in
the case, with relation to the other circuit
components, is not critical. In the au-

By using this method of packaging, the transmitter,
battery B1, and switch S1 can fit in a small box.
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thor’s prototype, shown in the photo, the
relay, with C9 attached, is at one end and
the power supply components are at the
other end with the PC board in the mid-
dle. Both the POWER switch, 81, and the
MODE switch, 82, are mounted on the
cover with 6” to 8” leads connected to
them. :

Drill a small hole at one end of the case
for the power-line cord. Also mount J1
and J2 on the end. These two jacks are
used to connect external circuits and de-
vices to the relay contacts.

The receiver fits very nicely in the

POPULAR ELECTRONICS




specified plastic case. As with the trans-
mitter, you can cover the top of the re-
ceiver with wood-grain contact paper.

The power transformer is fastened
down to the case and the remainder of
the power supply components are wired
point-to-point on a pair of terminal strips
suitably located near the transformer.
When wiring to the terminal strips, make
sure that you do not use the lugs con-
nected to the mounting strap (the ground
lug) as this might make the mounting
screw on the underside of the case “hot”
to ground and cause a shock.

To prevent voltage surges across the
amplifier input each time line power is
applied, S7 is arranged so that it turns
on the power supply without changing
the amplifier input circuit.

To check the receiver operation, con-
nect it and the transmitter to the same
a.c. power circuit. Turn the receiver on,
place the MODE switch on LATCH, and
depress the transmitter pushbutton. The
receiver relay should pick up. Turn the
MODE switch to RESET. The relay
should drop out when the transmitter
pushbutton is released. Once the relay is
picked up and the MODE switch is on
LATCH, the relay should not drop out
when the pushbutton is released.

Applications. The list of uses for the
Wired Wireless is practically endless.
Signalling systems represent probably
the simplest application. In most systems
of this type, you will want to use the
normally open contacts of the receiver

relay to activate a bell, buzzer or elec-
tronic alarm such as a Mallory “Son-
alert.” Power for an alarm with a current
drain of 20 mA or less may be tapped
from the receiver’s internal 18-volt power
supply but for devices requiring more
current you will need an external power
source.

The receiver can be used in the latch
mode if the external circuit is to operate
continuously once a signal is received. If
the receiver is to operate only when the
transmitter is activated, use the reset
mode. If you are sure that only the reset
mode is desired, you can eliminate S2,
R9, R10, R11, R12, and Q2 from the re-
ceiver circuit. With this modification, the
latch mode is entirely eliminated.

The Wired Wireless also makes an
ideal general-purpose remote control unit
for house or farm. A coffee pot in the
kitchen or lights and machinery in an
outbuilding may be controlled by a suit-
able power relay energized through the
receiver’'s relay contacts. If you want a
push-on/push-off type of operation, the
receiver may be used in the reset mode
with KI's contacts activating an impulse
relay. For sequencing operations, a step-
ping relay can be controlled.

Because of the low cost of the trans-
mitter and the elimination of connecting
wires, the Wired Wireless is perfect for
burglar or fire alarm applications when
it is desired to have a number of sensors
in different locations.

Sensors. A wide variety of sensors—

TO
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50K
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3,5 2N27I2
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Fig. 7. Here are a couple
of suggested sensors. The
photoelectric system (A) 4
can be used to protect an
opening such as a door or
window, while the system
shown in (B) is the clas- .
sic break-wire approach. :I"’x PC1

/Z M JclrosL

- 270 2N2712

2N2712
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(SEE TEXT)
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The receiver is larger than the
transmitter and contains a pow-
er supply. The relay outputs are
terminated by J1 and J2 at rear.

other than the simple pushbutton—may
be used to trigger the transmitter. For in-
stance, for a burglar alarm, a normally
closed pressure-sensitive switch can be
placed so that its contacts are held open
by the pressure of a door or window.
Then, when the door is opened, the switch
closes and turns on the transmitter. You
will want to use an input jack on the
transmitter (in parallel with S1) so that
the switch can be plugged in. Since the
door may be closed again after entry, the
latch mode of operation is the logical
choice for the receiver. Additional
switches may be wired in parallel to
guard more than one door or window and
additional transmitters may be placed in
other rooms or buildings.

If you want to guard an entry that has
no door, you can use a photoelectric sen-
sor such as that shown in Fig. TA. Place
a light source so that it shines on the
photocell and so that the beam is broken
by an intruder. Enclose the photocell in a
5-dram pill bottle which has been painted
flat black on the inside to protect it from
ambient light.

To adjust this type of system, block
the light from the photocell and place the
sensitivity control at its high-resistance
end. Then slowly decrease the resistance
until the alarm sounds. To increase bat-

4

tery life, use the brightest light source
practical and the highest setting of the
sensitivity potentiometer that will give
proper operation. Red filters may be used
with the light source if desired. Since the
photosensor will cause the transmitter to
send a signal only while the light beam
is actually interrupted, the latch mode of
receiver operation should be used.

It is difficult to set up a light beam
to cover a large area such as a field or
an oddly shaped room. For this purpose,
a break-wire type of sensor can often be
used to advantage. A simple sensor of
this type which be built into the
transmitter or plUged into it through
an optional jack is shown in Fig. 7TB. The
breakable loop may be a piece of thin
wire (#30 or smaller) suspended a few
inches above the ground or it can consist
of conducting foil on a window pane.
Large pieces of electronic or similar
equipment may be protected using this
scheme if the wire loop is replaced by a
shorting bar on the bottom of the equip-
ment. The bar completes a circuit be-
tween two contacts on the workbench.
As soon as the equipment is moved, the
circuit is broken and the alarm is acti-
vated. Any number of loops may be used
but make sure that they are all in series
with one another. B30
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MAKES IT EASY TO CHECK OUT UNIJUNCTION TRANSISTORS

CONVENTIONAL transistor tester
cannot be used to check a unijunc-
tion transistor (UJT). However, these
important semiconductors are becom-
ing increasingly popular and you are
probably using—or planning to use—one
in an upcoming project or experiment.
If so, you'll want to have one of these
UJT Testers to help you in your work.
A unijunction transistor is basically a
small length of silicon with electrical con-
nections (called base-1 and base-2) at
each end. The resistance between the con-
nections is usually 5000 ohms or more.
In normal operation, base-1 is grounded
and a positive potential (V,,) is applied

June, 1969

BY J. W. CUCCIA

to base-2. At a certain point between the
two bases, a diode junction is diffused
into the silicon. This junction is called
the emitter. A fraction of V,, appears at
the emitter—the exact amount being de-
termined by the voltage-divider network
formed by the resistance of the silicon.
The resistance ratio is designated » (etq,
or intrinsic standoff ratio).

Now consider what happens when a
voltage V. is applied to the emitter. If V,
is less than 4V ,, the emitter is reverse
biased and only a small leakage current
flows. If V. is greater than 5V,, the
emitter is forward biased and emitter
current flows. The result is a decrease
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in the resistance between the emitter and
base-1 so that, as the emitter current in-
creases, the emitter voltage decreases
and a negative-resistance characteristic
is obtained. When the emitter voltage
drops below nV,, the current flow stops.
Thus, a UJT can be thought of as a
voltage-sensitive switch, unlike the lin-
ear amplification function of a conven-
tional junction transistor.

The UJT Tester measures the two im-
portant characteristics of a UJT: » and
the inter-base modulated current, I,,. The
latter is a measure of the effective gain
between base-2 and the emitter.

Construction. The circuit for the UJT
Tester is shown in Fig. 1. Choose a suit-
able mounting cabinet and mount all of
the operating controls, including the met-
er and transistor socket on the front
panel. The author’s layout is shown in the
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PARTS LIST

B1—9-volt battery ( Burgess 2N6 or similar)
C1—0.1-uF, 25-volt capacitor

C2—1-uF, 25-volt, non-polarized capacitor
D1—1N456A silicon diode (or similar)
M1—0-1-mA meter (Emico 52F6023 or similar)
Q1—MPS 3708 transistor

R1—10,000-0hm

R2—220-0hm

R3—5600-0hm All resistors
R5—22,000-0hm Y-watt
R6—470-0km

R7—10-0hm

R4—5000-0hm potentiometer

S1—6-pole, 3-position, non-shorting rotary switch
(Mallory 3263J or similar)

S§2—Single-pole pushbutton switch, normally open
(Switchcraft 101 or similar)

§$3—S8.p.5.t. switch

Misc.—Cabinet (Bad CU728B or similar), bat-
tery clip, battery holder, color-coded test leads
with attached insulated small alligator clips,
mounting hardware, handle (optional), etc.

photos. The battery can be mounted on
the rear of the cabinet with a battery
clip.

Wire the circuit point-to-point between
the components. A small hole, protected




HOW IT WORKS

Schematics of the three modes of operation of
the UJT Tester are shown here. In each case,
the UJT is used as a relaxation oscillator and the
circuit parameters and meter location are changed
by SI to measure the different characteristics.

calibrate the meter.,

+

The emitter current,
I;;, is adjusted by alter-
ing the relaxation oscil-
lator so that resistor R2
is in series with base-2
and the meter is in the
emitter circuit of the
UJT. The resistance of
R4 is then varied to give
a meter reading of 50 mA
for I,

full-scale value of 100 mA,

With SI in the » position, the frequency of the
oscillator is determined by RI and CI. The in-
trinsic standoff ratio (y) is then measured with a
peak voltage detector made up of DI, QI and the
meter circuit. Transistor Q1 is an emitter follower
used to keep the meter rom loading the diode.
Resistor R3 and potentiometer R4 are used to

To measure I, the meter is placed in the base-
2 circuit. In this arrangement, the meter has a

by a rubber grommet, is used for the
three test leads designated E, B1, and B2
in the schematic. These leads are used to
test a transistor that won't fit in the
socket. Color code the leads for identifi-
cation. (The author used red for B2,
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Rear view of front panel shows
how all components are mounted
and wired from point to point.
Battery, mounted on rear panel,
is connected to leads at right.

white for E, and blue for B1.) When the
wiring is complete, check it carefully,
connect the battery and close the case.

Operation. The on-off switch (82) must
(Continued on page 92)
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We pack your electronics ccourse with
kits' to make your training fast.
You’ll enjoy every minute ©of it.
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Your NTS success 'paékage

Choose a career in electronics:
Computers. Color TV Servicing.
Automation. Communications.
Whatever the field, NTS has a
complete home-study package to
get you to the top faster. 10 thar-
ough training courses. Each in-
cludes everything to give you the
working knowledge required of
successful technicians.

NTS Project-Method Training is
the practical way to learn elec-
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tronics. It's a proven combinatierf
of lessons and the best profes-
sional kit equipment available.
NTS provides the biggest selet-
tion of kits ever offered in home-
study . . . all at no extra cost.
You'll construct these exciting
kits to fully understand electronic
circuits, components, and can-
cepts. Our Project-Method lets
you build skills by putting theory
into practice . . . by working with
your hands, as well as your head.

The NTS “learn and practice’ ap-
proach makes training at home
really easy. All it takes is a few
hours a week . . . whether you're
starting from scratch or in ad-
vanced courses. This is the all-
inclusive success package that
put thousands of men into the
best paying jobs . .. or into their
own business. If "just a living"”
tsn't good enough for you, now is
the time to get something better
going for you!
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NTS COMPUTER
ELECTRONICS

This is the future. And it’s hap-
pening now. The number of com-
puters will increase many times
inthe next few years.

Exclusive new
Compu-Trainer®

NTS offers a solid grounding in
computer operation, wiring, data
processing and programming.
One of the 10 important kits in-
cluded is our exclusive Compu-
Trainer®. it's a fully operational
computer logic trainer — loaded
with integrated circuits — the first
ever offered in home study. It in-
troduces you quickly to how,
what, when and why of computers
... from theory to practical serv-
icing techniques. This unit is
capable of performing 50,000 op-
erations per second. And it's sent
at no extra cost.

NTS COLOR TV
SERVICING

This is a broad, easily understood

Y g

25” COLOR TV

program designed to make you a
complete home-entertainment
service technician. Included, at
no extra cost, is a 25” color TV
that has more features than any
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set on the market. You also learn
all about stereo, hi-fi, multiplex
systems, and become a specialist
in Color TV Servicing. Kits also
include AM-SW radio, solid-state
radio, vacuum tube volt meter,
electronic tube tester.

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

You're trained in the ‘‘push-but-
ton” electronics that keep indus-
try going and growing . .. from
relay type controls to highly
advanced systems essential to
production. You receive 16 kits in-
cluding a 5” wide band oscillo-
scope, and t