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From Cleveland Institute of Electronics

learn by doing!

Perform more than 200 exciting experiments
with CIE’s fascinating ELECTRONICS
LABORATORY PROGRAM!




You get your own 161-piece electronics laboratory...

with authentic electronic components used by industry!

You learn how to construct circuits and
connect them with a soldeting iron, which
is part of your-CIE aboratory equipment.
This “hands on' experience is extremely
valuable in applying what you learn.

Testing and troubleshooting are an Im-
portant part of your learning experienCe

Included in your laboratory is a precision
“multimeter’” to diagnose electrical and
electronic roubles quickly and accurately.

Modern space-age components like this
1C (integrated circuit) are professional
quality and can be used again and again
inmany of your projects. Lesson by lessong
plece by piece your knowledge grows!

Prepare now for a high income career in Electronics...the Science of the Seventies.

Electronic miracles are changing
today's world with breathtaking
speed.

And with this growth in electronics
technology has come a brand new
need ...a demand for thousands of
electronics technicians, trained in
theory and practice to buiid the
products, operate them and service
them during the Seventies.

Don't just wait for something to
“happen’ in your present job. Get
ready now for a career you'll really
enjoy with a good income and plenty
of opportunity for advancement.

Experience with experiments

is your best teacher

“‘Hands on’ experience helps to re-
inforce basic theory. When you
learn by doing, you discover the
“how"” as well as the “why." You'll
find out for yourself the right way as
well as the wrong way to use elec-
tronic components. How to construct
your own circulits, to discover trouble
spots and learn how to fix them. And
with CIE’s special Auto-Programmed®
Lessons, you learn faster and easier
than you'd believe possible.

CIE's tascinating course, Elec-
tronics Technology with Laboratory,
teaches you Electronics by making
it work before your eyes. And you do
it yourself, with your own hands.

Importance of FCC License
and our Money-Back Warranty
Many important jobs require an FCC
License and you must pass a Gov-
ernment licensing exam to get one.
But, a recent survey of 787 CIE
graduates reveals that better than 9
out of 10 CIE grads passed the FCC
License exam.
That's why we can offer this fa-
mous Money-Back Warranty: when
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you complete our Laboratory Course,
which provides FCC License prep-
aration, you'll be able to pass your
FCC exam or be entitled to a full
refund of all tuition paid. This war-
ranty is valid during the completion
time allowed for your course.

You get your FCC License — or
your money back!

You'll have high paying

job opportunities

Electronics is still young and growing.
In nearly every one of the new excit-
ing fields of the Seventies you find
electronics skills and knowledge are
in demand. Computers and data pro-
cessing. Air traffic control. Medical
technology. Pollution contro!, Broad-
casting and communicatlons. With a
CIE Diploma and an FCC License
you can choose the career field you
want . .. work for a big corporation, a
small company or even go into busi-
ness for yourself.

Here's how two outstanding CIE
students carved out new careers:
After his CIE training, Edward J.
Dulaney, President of D & A Manu-

) T —— e o e

facturing, Inc., Scottsbluft, Nebraska,
moved from TV repairman to lab
technician to radio station chiet
engineer to manufacturer of elec-
tronic equipment with annual sales
of more than $500,000. Ed Dulaney
says, "'Whlle -studying with CIE, 1
learned the electronics theorles that
made my present business possible.”

Marvin Hutchens, Woodbridge,
Virginia, says: “'! was surprised at the
relevancy of the CIE course to actual
working conditions. 'm now ser-
vicing two-way radio systems In the
Greater Washington area. My earn-
ings have increased $3,000. ! bought
a new home for my family and | feel
more financially secure than ever
before.”

Send now for 2 FREE BOOKS

Mail the reply card or coupon for our
school catalog plus a special book
on how to get your FCC License. For
your convenience, we will try to have
a representative call. !if coupon is
missing, write: Cleveland Institute of
Electronics, Inc., 1776 E. 17th St.,
Cleveland. Ohio 44114. Do it now!

[ . !
L3 Cleveland Institute of Electronics, Inc.

ol |~ |
| 1776 East 17th Street. Cleveland. Oho 44114 l
Approved | Accredited Member National Home Study Council |
under | Please send me your two FREE books: |
G.1. Bill } 1. Your illustrated school catalog, “Suceeed in Electronics.” |
| 2. Your book, “How to Get a Commercial FCC License.” |
All CIE career | 1 am especially interested in: O Electronics Technology with Laboratory |
courses are ap- || ) Electronics Technology O Industrial Electronics I
proved for educa- ] D Electronic Communications O Fiest Class FCC License |
tional benefits | O Broadcast Engineering O Electronics Engineering |
under the G.I. Bill. | Name Age ]
1f you are a Veteran |, (PLEASE PRINT) |
of in service now, | Address |
check box for G.I. | |
Bill information. | Ciy State 2ip. |
| O Veterans and Servicemen: Chech her® for G.I. Bill informaticn. EL-45 |
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PROJECTS ON THE COVER :

% 31 Experirtnenters. Tune this Radio with a Voltage Divider—old circuit, new
twis

% | 49 Universal Power Timer—darkroom developing or 3-minute eggs are its
domain

PROJECTS FOR BEGINNERS TO SUPER BEGINNERS

g 47 Build a LED Flashlight for Your Key Chain

48  Quicky Vacuum-Tube Filament and Continuity Checker

67 Pot Box—a dreamy way of beating reality

12 Two-Step Audio Filter for Restoring Old 78 Sound

g 77 Build Our TV Hazard Alarm—akeep the red in your color TV picture tube

KEEPING .CONTACT WITH COMMUNICATIONS

22 DX Central Reporting—for SWLs only

40 AM Clear Channel Stations for North America

41  Sky Hooks Start at Ground Zero—Ilet your antenna top off this tower project
45 Kathi's CB Carousel—the scoop on the Royce 1-590 CB transceiver

65 DXing the World in 80 Minutes—Iet’s see you beat our time

83 DXing the Locators—radio pagers are a new hobby listening area

SOLID THEORY SERVED SOFTLY

% 69 Getting the Swing of Simple Filters—a college subject returned. to the
hobbyist

g 87 e/e’s Basic Course—understanding the fundamentals of television
transmitters

HIGH-FIDELITY FOR EVERYBODY

53 4-Ways to 4-Channel—what’s new in audio’s newest

59 e/e Checks out the Leader LSG-231 FM Stereo Signal Generator
61 e/e Checks Out the Dual 701 Single-Play Automatic Turntable
82 Hey Herb—our audio answer man

ODD BALL ODDITIES
30 The Learning Experience—our funny page
58 Nothing to Spitz At—electronics in the pool
715 Pity the Poor Man Who Sat at Home
81 Blinking Teddy is a Bloomin’ Friend

e/e REGULARS

8 Hey, Look Me Over—new products on parade
17 Reader Service Page—same as on page 103
28 Literature Library—freebees by mail

$5%%

25 Newscan—electronics in the news -
21 Ask Hank, He Knows—our Mr. Answerman >
44 63 Antique Radio Corner—what’s up in the world of ancient @
radio
e 80 Bookmark by Bookworm—take a book to funch this
Cover month
Highlights 103 Reader Service Page—same as on page 17
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Cover Norman Crawford, Peter L. Dexnis—WA3LOQ, Thomas oo
photograph R. Fox, James A. Fred, Herb Friedman, Charles Green :’/ ="
Welter —WG6FFQ, Joe Gronk, Don Jensen, C. R. Lewart, Tony )
Herstatt Mancuso, Kathi Martin, Jack Schmidt, Hank Scott, T

R. L. Way and the ELEMENTARY ELECTRONICS staff.
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BUILD 20 RADIO

and Electronics Circuits
PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes

% 12 RECEIVERS

% 3 TRANSMITTERS

% SQ. WAVE GENERATOR
% SIGNAL TRACER

% AMPLIFIER

v No Knowledge of Radio Necessary

v No Additional Parts or Tools Needed

v EXCELLENT BACKGROUND FOR TV
b d SCHOOL INQUIRIES INVITED

: s WL g 2.8 % Sold In 79 Countries

[ YOU DONT HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The P'EQu-Kit'® offers you an outstanding PRACTICAL HOME RADIO COURSE a

rdéck-bottom price. Our Kit is dest€ned to train Radlo & Electronics Technicians, mma"lmz

use of the most modern methods of home tralning. You will learn radlo theory, construce

tion practice servicing., THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL.,
You will learn how to bulld radlos, using regular schematics; w to wire and solden

In a :mless— e radlos, You will work with the

Punc

ou will tearn the basic princip lo, ¥ on
RF and AF amplifiers and oscitiators, detectors, rectifiers, test equl
and practice code. WUBINE the Proiressive Code_Osclilator. You w
trouble-shooting, using the Progressive SigEnal Tracer. Progressive
f"" ¢ Dynamic Radio & Electronics Tester, Square Wave
n& instructional malerlfl.

ou will recelve training for the Novice, Techniclan and General Ci
A J Square W,

h
ent. You will learn
learn and practice
ignal Injector, Pro-
and the ¥

es of F.C.C. Radio
e Generator, Code
n how to operate them. You

mateur Licen You will build Receiver, Transmitter
‘Oscillator, Signal Tracer and Signal Injector circui and lear
will receive an excellent background for television, Wi-Fi and Electronics.
Absolutely no previous knowledge of radio or science is required. *Edu-KI
the rroduc( of many years of teaching and eng‘lnurlng experience.
provide you with a basic education in Electronics and Radio, worth man time
price you pay. he Signal Tracer alone ie worth more than t‘u price of the kit.

You do not need the test back&round
in radio or scltence. r you are inter-

ages and backErounds have SucCesstully
Whethe
n Radlo & Electronics because

used the *‘Edu.Kit*’ tn more than 79 coun-
tries of the world. The ‘*‘Edu-Kit*’ has been
caretutly designed, 30 that
you cannot make a mistake. The ‘'Edu-Kit*’

a worth-wh allows you to teach yourself at your own
Many thousands of individuals of al rate. No imstructor is necessary,

PROGRESSIVE TEACHING METHOD

Edu-Kit’* is the foremost educational radio k‘ in the work

d e standard in the field of electronics ‘training. The **Edus
Kit'* use oing.'* Theretore you construct,
learn schematics, stud{
gram designed to provid

You bekin by examining tho various ra
tunction, theory and wiring of these parts. Then you bulld e
set You wlll enjoy listenink to regular broadcast stations. learn theory, practice testing
shootin®. Then you bulld a more advanced radio, learn more advanced thcor‘
niques. Gradually, in a progressive manner, and at your own rate. you wil
find yourseit constructing more advanced multi-tube radio circuits, and Joing work like a

r sional Radlo Technician

nm?udcd ll the “Edu-Kit'’  course are Recelver, Transmitter, Codo Oscillator, Signal

Tracer. Square Wave Generator and Slgnal Injector Circuits. Theso are not unprofessional
board** experiments, but genuine radio @lrcuits, constructed by means of profcssional

wiring and soldering on metal chassis, ptus the new method of radio construction known

as 'Printed Circuitry.’* These circu operate on your regular AC or DC house current.

THE "'ED
ou will réccive all pa¥ indructions necessary to build twenty different radio and
ectronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari.
abie, electrolytic, mica, ceramic and er dielectrleé condensers, re! strip
hargdware, tubing, tnstruction Manua hook-up wire, solde
selenlum rectifiers, coils ete.

n addition, you receive Printed Circuit materiats, fncluding Printed Cireuit chas
special tube ts, har e and instr You also receive & useful set of tool
professional electric Idering dron, and a self-p io and Electronics
Tester. The “Edu-Klit'’ also includes Code ruc s and the Progressive Code Oscillator,
In addition to F.C.C. Radio Amatcur License training. | also rec@ive lessons for
servicing with the Progressive Signal Tracer and the Progressive Signal (njector, High
Fidelity Quide and a Quiz Book. You recelve Membership in Radio-Tv Club, Free Consulta.
tion Service, Certificate of Merlt and Discount Privileges. You reccive all parts, tocls.
instructions, etc. EKverything s yours to keeo.

lo -parts of
T

wered Dynamie¢ Radio

roqressive

the “‘Edu-Ki

At no lIncrease fn price,
Circuitry. You buiid

P

-

now. includes Printed I

a Printed Circuit Signal Injector, a unigque ]
servicing Instrument that can detect many

Radlo and TV troubles. This revolutionary |

new technique of radio construction is now |

|

)

)

1

|

[

NAME 0 ’
ADDRESS .. ..

CITY & STATE. ..

becoming popular in ¢ommerelal radio and
TV sets.

A Printed Cireuit is a special insulated
chassis on which has been deposited a con-
dueting material whleh takes the place of
wiring. The various parts are merely plugoed
in_and soldered to terminals.

Printed Circultry is the basis of modern
Automation Electronies. A knowledde of this
subject s a necessity today for anyone in«
terested in Electronics.

1189 Broadway, Dept.

. - —
Tralnlng Electronics Technicians Since 1946

Reg. U.S.
Pat. Offy

FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS
VALUABLE DISCOUNT CARD

MERIT
TESTER INSTRUCTION MANUAL

LITY GUIDE o
TELEVISION BOOK ¢ RAD
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TVY CLUB:
CONSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING

QUIZZES
10

L. PriNTED circuITRY

PROGRESSIVE ‘“EDU-KITS" INC.

56504,

CIRCLE NO. 9 ON PAGE 17 OR 103
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[ SERVICING LESSONS |

You will learn trouble.shooting and
servicing In a progressive manner. You
will Practice repairs sets that

construct, You will learn gymnto.r’vla:

and car radlos. You

use the professional Slgnal Tracer. the
unigue Signal_Injector and the dynamic
Radio lectronics Tester. While you

are learning In this practical way. you
wiill be able to do many a repalr job tor
your friends and nelghbors. and charge

exceed the price of
the **Edu-Kit.’* Our Consultation Service
wiii help you with any technical prob-
iems you may have.

FROM OUR MA

J. Stataitis. of 25
bury, Conn., writes:
several sets for my friends,

BA

Poplar Pl., Water-
**i have repaired
and made

was rcady to spend $240 for a_Course,
but | found your ad and sent for Your
Kit.

the s tol
Radio for the last seven Years,
w Radio and
Tracer works
fine. e to tet you know that |
ecl proud of becoming 3 member of your
di Club.”

1
Radio-TV .

Robert L. Shutf, 1534 Monroe Ave.
Huntington, W. va.: *Thoukht | wouid
drop Jou a few lines to say at | re-
ceived my Edu-Kit, and was reatly amazed
that such a bargain can be had at such
a | have already started re-

phonographs. My

Atso lik

into the swing of

Trouble-shooting Tester that comes with
the Kit is reaily swell, and finds the
trouble, If there is any to be found.’®

“Edu-Kits'® Inc., 1189 Broadway. Dept. 5650) Hewlett. N.Y. 11357
e —

T el

Please rush me free literature describing the Progressive
Radio-TV Course with Edu-Kits. No Salesman will call. |

a ZIP

Hewlett, N.Y. 11557



GB
MINI-

BEAM

Model GA-5D i
9.5db Gain ..,. 500Watt Power Rating

The secret of success in this five-element min-
iature beam is in its coils. Ten High **Q'’ coils
molded on each element-extension [imit the
‘mechanical size of the GA-5D without limiting
its electrical capability.

These coils are built to take a powerful beat-
ing----in fact, the same coils are used in the
construction of 10-meter amateur antennas.
The GA-5D is lightweight. Erect on TV antenna
mount-and turn with an inexpensive TV rotor,
Get all-the facts : see your Dealer or write fac-
tory direct, Dept. 211-RTV

Menloy Eldn. e

4610 N. LINDBERGH BLVD., BRIDGETON MO. 63044

CIRCLE NO. 17 ON PAGE 17 OR 103

- bl e = 1
cverybody's
gain
If you operate AM on a tube
set, you might need all the
gain you can get. On a |
transistorized SSB rig, you
probably need just a little
That's what's so super about the
new Super Sidekick. You get a
modulation-boosting match for

any set and a dynamic cartridge
for Clarity.

See a Turner dealer for details
or write to Turner, 909 17th St.
N.E., Cedar Rapids, la. 52402.

TURNER

MICROPHONES

Super Sidekick
List Price S80

CONRAC
CIRCLE NO. 24 ON PAGE 17 OR 103
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Your ideal
traveling
companion .ol

‘Miss Goldie Eagle

Ln-ouunincj® L

SSB/AM MOBILE
We've designed LTD as a compact little beauty. ready to go anywhere!
LTD's petite 2.36" X 6.49" size means a perfect fit under the dashboard
of your car, camper or boat. Its handsome gold and walnut-grained
exterior comes with built-in performance muscle—a 75-watt PEP input
that really delivers!

FREE FOR THE ASKING. . .

Get the complete LTD story—a full-
color brochure that folds down to
an actual size paper model for test
fitting under your dash. Pick it up
at your local Browning distributor or
write:

L) 3 Ak 1269 UNION AVENUE
rowmn(j laboratories inc. [ LACONIA. NEw HAMPSHIRE 03246

TELEPHONE {603) 524-5454

CIRCLE NO. 3 ON PAGE 17 OR 103
JANUARY-FEBRUARY, 1974



THE MOST IMPORTANT |
- DIMENSION

, OF AN ANTENNA

1S

dependability

HISRED —
HAS BEEN

FOREMOST

FOR MORE THAN A
DECADE!

You will find 100%
American material and
precision workmanship to
cover your requirement
in Citizen-band, Amateur,
Monitor and Business-
Radio antennas and
antenna hardware.
Systems designed for
application, performance
and dependability at
reasonable cost.

HISHERD

] /
available from al
distributors and dealers

{more than 3000) I
who recognizé the best!

NEW-TRONICS
CORPORATION

15800 COMMERCE PARK DRIVE
BROOKPARK - - - OHIO, 44142
CIRCLE NO. 11 ON PAGE 17 OR 103

Hey,

Showcase of New Products

Shelves to Order

| System Plus is the new easy do-it-yourself
shelf idea from PMI. A low cost easy shelf sys-
tem is now available to the consumer for of-
fice furniture, library, hobbyist or furniture

| supplier with System Plus. System Plus is
excellent for organizing or storage of test

equipment, station gear or hi-fi. The design
allows anyone to assemble a completely de-
signed area in only a few minutes. System
Plus is free-standing, easily moved or rede-
signed as requirements may change. Color
coordinated fittings with shelves that can be
painted, stained or left natural gives System
Plus a professional custom appearance in any
area used. The shelves are made of particle
(compressed chips) board, and three sizes
are available, 12-in. x 12-in., 12-in. x 16-in.,
and 12-in. x 32-in. Fittings are available in
four colors, red, white, blue, and gold. More
information from PMI is yours for the asking
by circling No. 67 on Reader Service Coupon.

For Wheels

Once someone has become accustomed to
good stereo sound, he wants it everywhere:
his car, boat, camper, trailer, and virtually
every other vehicle available. And the Sanyo
F8412 Tachrad AM/FM stereo car radio sys-
tem is designed to do the job. The F8412
stereo system is still another improvement on
Sanyo's tachrad styling which resembles a
racing car tachometer for the face of the
radio. Included is an acoustically matched
pair of high fidelity speakers for in-door or
rear-shelf mounting. The system has special
features such as tone control, lighted dial,
windshield antenna and a locking system with

ErLemeENTARY ELECTRONICS



MORE BARGAINS IN SURPLUS ELECTRO-OPTICS from B & F ENTERPRISES

Atalog cet with 104 lllusirated pages of SurPiuy Electronics. Ontics. and \uch Vare,

Just off the Dress our Best

NICKEL CADMIUM BATTERIES
0 05 ampere hour 1.25 voit maled

button cel .20 $1.00
O Vented 4.0 smoere hour cell, plastic
case $2.75

D 24 voit pack, seaied ceils, mig sono-
tone. $iz¢ 12 x 1%" x 1%" capacity
06 ampere hours $11.75

MOLEX SOLDERCON CONNECTIONS

e @ Molex soidercon connections for 1.C’s. With
thesa vou cen build low cost £.C. sockets by

« TIgie. Just cutting off 1he number of connections
required, 18., two strips of seven for 14 oin

. ! socket,
i L) 500 Molex soldercon $4.75
.13 1000, Moiex Solgercon $7.50

LED READOUTS

Populer OPCOA SLA-7, without decimat
point. 0.27° numeral hasght, we formerly soid
these at $4.25, and they 30ld @xtremely well.
Because of & tortunate purchase we can offer

them st 3 superiow pras. Use for clocks.
counters. cAICUIMOrS
SLA-7 Readouts $2.50
G1anT nixie Tuses ALPHANUMERIC
"],Q" Burroughs B7971 aiphanumaeric nixee
| e tube. Giant 2% chatacier height. Forms.
g all letters of The 2iphabet, and numerals
Q thru 9. Consus of 15 mgments
“star’’ matnk. When used ai Aumenc)
duplay only, it & wired a8 @ weven
segment dilay, requires 170 volts D.C.
This 18 1he 1ame unit we use in our Giant Clock
B7971 tubs. brand new with uled toCk®t .
87971 tube, removed from equipment
Socket for above fonly with 1ubel . .
4 tor $750
LOW COST/HIGH QUALITY COPY LENSES
We have two new lenses avadable. both In production
auantities. Exncellent f0r Opague DroNCION. COPY CMMETas.
end inenpensive enough 10 have around the lab for all kinds
of opticat breadboarding
Copy Lens 1, 1% dia. mount. 4% focal
tength, speed F 56, Covers 57 15", 9 n
B at 1:1 conjugates. Manutacturdd by
Eanalite.
' LCED ) $6.00
Copy Lens 2, 2-116” dia. mount, 9%
focal lengih_ spwed F 56, Covers 3 n 9
snches at infimry. 14 x 14t 101
conjugates. Manufactured by Ednaiite.
LCED 2 $9.00
Both enses for S13.50
Twoi2) of each 1vpe for $25.00
POWER RESISTOR ASSORTMENT

We are always ge1ting requests 10¢ DOower
re3810r8 10 wte 1n tesung amplitiers,
power suppiies, etc. Thit 18 an assort:

g ment of renstors of various valuss rang:
Z 1ng In 0ower trom 5 watts 1o 100 watts.

1t you use just one, it 1 eaity worth

twice the cost of the entire z150rtment.

Sh.Wt. 21bs. PARA (10) $1,00

. 6 bags ot 10 6PRA 110)  S5.00/6

LOUOSPEAKER SYSTEM COMPONENT
s meeceerey SPECIAL L

2.25 AMPERE VARIAC

This is a usetut item to have for
variabie power supplies, testing, heater
control, etc. 0-115 vac 18, 0-130 voits
out, Removed from equipment . . $6.00
add $1.00 tor Postage and handling

We have made an @xceilent
Purchase Of an @xcess inven:
tory Of 8 10¢3l manufacturer's
speaker Systems. although we
e not sllowed to mention
ihe mig's. name, the tpecs
shouid make it seifewident.
The wooler 15 3 12 leeedge.
(acoustie  suspension)  unit,
with 2" voics coil and a No, 2
magn#t. The mid-range it a 5%
waled back speaker and 3-%"
flare dome tweeter for best
high frequency disperion
Crossover between wooler & midwrange s by an R.LL
network, whie Pigh trequency Grosiover i by an RC
attwork. Balance controls sre provided lor both md-ange
and tweeter. Plans for @ suitable enclosure ar@ Provided. The
Jevel controls provide frequency response O suft fOom
acoustics, with pealism that will delight even the most critical
tistener. Resporse — 25 10 20K 4 Hz., Power — 40 watty
AMS, {mpedance ~ 8 ohme.
§h.W1.12 tbs

0O Lscs . Wkl o i

0 2uscs. ivaes o

$36.00
.. .2 for $65.00

oo
$2.50 7490
$.50

TELSA COIL KIT

Here's a truly base kit for thote who
like 10 “'rol their own.'* Al the parts for
an  exciting adventure nt0  high
frequency. Migh voltage. Add your own
metal housing — 3 Imall chasus of

universal ban 18 «deai.
Tesla cos dre patterned after the
- design of Nekoia Teua 11857+1943) an
Amercan electeical gens who built
vernions many teet (310 Mis Or@am was 10 1igNT and Power
éntire Cities with energy radiated 1rom such coils — but na

luck

Today's Tesla coifs are POPuUIar with experimenters and
students, and especially for stience fair and educational
Qurs is & hugh-freq: ¥ Push Pull 0KKHIaOr
Coupled 1O a telgvision flyback Transformes, which stept up
an external 12 VOC power 5upDlY 10 many thousand voits

tow, some hazard it «
kit 18 intended for the @xperimenter who is mature 8nough to
observe r8as0nable DrECILIION in J1s use.
TESLA COIL KIT

$7.50

DECADE COUNTING UNITS WITH READOUTS

Always one of B & F's mon
popular fiems. now revited 10
incluce drifled boaras. 1.C.
sockers. end right-angle s0Cke1
for readout. Artanged 10 that
units can be stacked side by
side and steaight Deeces of wire
bussed through 10r  power,
ground  and  reset, Several
ditfarent units ar@ dvailabie 3
tollows

Basc 10 MHZ2 counter. Used in frequency Counters
and svents.

Same as 1490 encept prewetiabie 50 MH2 unit
Used where higher speed and/or presettability is
required.

8i-Owectionst Counter, 32 MKz operation. Has
1woO 1nDUT fines. one that makes the unit count up.
the Other down. Uses include timers, where e
counter is preset 10 8 number and counts down 10
2010, MONIONING 8 sequence of events, 1.8, keeping
track of people in a room by counting up for
entries and down tor dePartures.

Adds latch capabilily. Used in counter 5o diaplays
continus disDiaying frequency white new fre
Quency is being counted for umnterrupted display
Basic decoder module. Drives batic seven segment
display which 1§ included for all modules.

NEWEST DCut

This DCU combines all of the features of our Other counting

units. that is. high sDeed COuUNLINg. up-down ocperation,

s10fage. and preset. tn addition il iNCludes 3 COMPBTON

17485) and a thumbwheel switch in order t0 Provide

companson and Dreset capabrlity. With this combination you

can do the foltowing:
Count up or down W speeds to 33 MegaHenz

2. Store praviout count during new count.

Preset 10 any number, count down {05 uP) 3nd generate d
fogic 1evel when count of rero is resched, Stack several
wnits and generats logic level for any count greates than
200.

4. Praset 10 2er0, COunt up lor downd and gener! 3 logee
tevel for any Aumber Qrester of equal 10 the Aumbes
pretet in the thumbwheel switch, Stack several DCU's ana
generats 8 10gic levet Showing whether number i greater
than, equdl t0, Of less than nuinbiers presel on switches.

74196

74192

7475

7447

01 910K 7490-7447 Counter $4.25
O 910 LK 7490-7475.7447 Counter $9.25
O 911 LK .74196-7475-7447 Counter $10.25
0 912K 741927447 Counier .$9.25
O 913K 74192.7475-7447.7485

Uneversa DCU $14.50

1.B.M. POWER SUPPLY REGULATOR PARTSY

Likenew azembly  surplus
from the 1.B.M. Company
comaing the following 6]
150-Wart tranuisiors, (6) heat
sinks, 160 190 SW resstors.
12V, 20 Amp circuif breaker
a 160hm 10-Wart reustor,
50-Watt remstor, terminal
sreip, (2} 16-pin P.C. edge con-
nectors foe regular cards. An
3000 mid. 15V computer
grade capscitor i3 330 pro
vided. Al in 3 nice mounting

1o0ks 23 1 it could be » neat
URit to moake 3 1ab-TyPe Power wupply. Umit ig s0id a3 an
assembly, or In parts, Quantity is hmited.

Sh.wi. 20 Ibs. 1BMPSRA $7.50
3 tor $20.00 IBMPSRA $20,00/3
B for $52,00 I1BMPSRA $52.00/8
Hest sinks capabile of diisipating 150 watts of powel

Price . $1.00 ea,

Transistors. 2N441 or 2N442 type, T0O-36 case
Heat sink with transistor
4 for $5.00
Connectors, 2 tor $1.50 .
Capacitor, $1.50 . ¢ ... iiiiini s

HEWLETT PACKARD SOLID STATE
NUMERIC INDICATOR

Frese fantastic L.E.D ndcators have
owltn decodet/driver  with memory.
They use 8 4 » 7 dot arrav for ‘much
oetter readobelity. They ar@ pachaged in
4 standard Dual-dn-Lave (DIP) package
ith builtin €ontrast filier. Compietely
OTL TTL compatible. HP part Aumber
5082-7300 (nght hand decimal)

$9.75
LASER TUBE

Large manutacturer sells his
over4tock 1ubes 1o wi. all
gquaranteed 10 be fn pecfect
condition. Most compact Tmw
et tube $TEM.Y On the mar-
1009, utes B $DECiaI tapered bore dewgn.

ket, only 8-
unique in the indusiry. Cawity Ces.gn, internal hemispherical

murror  system  with co-akial mounting of all siements,
Mantain beam alignment a.d Power 31abslity under mechan.
ical Stress and changes in tempe-ature. SPECIFICATIONS:
red 1aver, 1mW power, TEM., 612.8mm wavelengtn, 1.10mm
beam dismeter. 0.8% mrad divergence, linear polar.zation,
sirer 85 x 1.75" diameter. Thete can be useful for ai.gnment
systems, measurement systems, aad for iliumination, eic.
equipment such as levels, transits, sanging, nipection di
plays. holography, etc. Operation lite beyond 10.000 hours
This is AOT B TOY Tube. but 2 laser designed 10 meet fig:d
industry standards. List price is over $200,00 each.

Sh.we. 3 s CimwLY $92.50
2 tor $180.00 CimWL T $180.00/2
10 for $850.00 CrmwL T 5850 00/10
100 for $7500 CimwLTY $7500 004100

_Bortable supoly —operates trom 12 vac input. Usetui for field

enpeciments with 13s4r, Availabie Only wath Purchase of tube.
Price . $25.00

AIRCRAFT AUTO BOAT OUARTZ
CRYSTAL CHRONOMETER

=

L 3 3
Revolutionary !, wat the reaction Of our Customaers When they
w our latest kit. Measuring only 2% x 2% u 23/8", and
accurate 10 10 seconds 2 month, this chronometer promises
10 entirety reptace mechanical Clocks n cars. boats and
arplanes.

Fi into 8 ttandard 2%” instrument panel cutout. The
displays are bght L.E.O. displays that should last 8 lifetime.
Serting controls e recessed and operdte from 3 pointed
obsect such as a pancil polat of paper chp, in order 10 keep
non-authorized hands 0ft. The ciock should only hawe to be
cete1 31 very great intervals, 0f In the event of power loss lie..
repiacing batiery in car), The Clock s wired 30 that Ihe
timing Eircuits.are dways running, but the dhidlays are Only
it when the igmition i on, 1@suIting in negligible power drain.
The 10w prce is Onty POsibIE because of 3 new one chip
MOS clock, Operates from 10-14 volts O.C. An accessory
unit which mounts on the back adapts tha unit 59 20-28
volts 1os twin engine Brcralt and targer Loats LIing 24 Volts
gninon. Know how disgusied YOu 3@ with the usual car
clock? Order this ¥ine unit now for rallying, 1ports events,
navigation, of just 10 have 8 tine chronometer that will give
you @ liletime of superbly acturate time.

O Quartz Chronometer, Kit Form $69.50
O Quartz Chronomerer, Wired $99.50
O 2a'von adspter ... $10.00

New Style AUTO/BOAT/PLANE
QUARTZ CRYSTAL CHRONOMETER
As you can see Yrom the Hiustration, we have provided 2 new
enciosure tor our most popular kit, the ARIES Model
AR-720K Quartz Crystal Chronameter, This enclosure can be
in man i&., over or under

1he dashhoard, over the center dnive tunncl, o under he root
above the windsheid.
O Aviomotive style quanz crystal chronometsr $75.00

Same a1sembied. catlbrated, tested $99.00

Send in an order and gel on our special custom customer

Mailing List

CATALOG: Chack resder’s card or write. 'l

ALL 1TEMS (WHERE WEIGHT IS NOT SPECIFIED)

s POSTAGE PAIDIN THEUS.A

] CHARGES WELCOME! .
Prone in charges 1o 617 531.5774 o 617 532.2323.
BankAmericard — Mastercharge. $10.00 mimmum. No
C.0.D.'s please.
B.&F. ENTERPRISES Mass. 01960
Phone (617} 531.577a

Dept E
119 Foster Street
Peabody, Mass. 01960

Please send for our 116 page catalog.
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k / a key. It may also be connected to an existing
| antenna. The F8412 is priced at $135.95. For
more information, circie No. 72 on Reader

ATT E NTI 0 N : Service Coupon.

' Voltage Indicator
Procon has recently introduced a Voltage In-
K dicator that plugs into any standard wall out-
; DIGITAL { let. It provides an instant warning when the

i {_ power falls below a safe level for operating
§ COUNTER/ L.E.D. household appliances. The attractive unit has
DISPLAY

Everything needed to build a complete decade
counter (0-9) including a printed circuit board.
Operates from a 5 Volt D.C. supply. Can be
used in hundreds of applications.

a color coded dial which indicates Lo, Normal,

See your nearby CALECTRO and Hi readings. It can be moved throughout

distributor for all the most the home or left plugged into one convenient
popular digital displays and outlet for constant monitoring of incoming
integrated circuits. Also, get CALEcrR power. Two models are available, the Voltage
your copy of the new ch,TALO Guard for household use at $7.95 and the
CALECTRO DIGITAL HANDBQOK Voltage Monitor with 19, accuracy for preci-
PROJECTS HANDBOOK! sion applications at $12.95. Both are post-

paid. For information, circle No. 74 on Reader
Service Coupon.

Looks and Sounds Good

(2?) The Advent/2, a new low-cost loudspeaker
system designed for high performance-per-

CIRCLE NO. 5 ON PAGE 17 OR 103 ‘”'qL dollar, is housed in a molded thermo-set
‘10 ELEMENTARY ELECTRONICS




Science Fair P-Box Kits

have helped launch 1000's

i

Our IC AM Radio Kit
Is one good reason why.
Battery powered —use it indoors or out!
Delivers great sound from plug-in
earphone (included). Fun, safe & easy to
build —wire it with or without soldering.
Like each P-Box, it includes instructions
that let you learn as you build, unique
Perfboard chassis, and all parts except
battery.

fe e

FREE '74 CATALOG ='°|

AT YOUR NEARBY STORE OR [
MAIL THIS COUPON |
180 Pages . . . Full Color! Hi-Fi, CB, Kits,

PLEASE
CLEhy Recorders, Antennas, Parts, More!

CLEARLY

Name Apt. #
I street
: City State zipl] |1

of careers in electronics

Rad

n i
»
S|

Wireless AM Mike
Transistor AM Radio
One-Tube AM Radio
2-Transistor FM Radio
3-Transistor SW Radio
Solar-Power AM Radfo
WWYV Tuner-Converter
3-Way Code Oscillator
“OTL” Audio Amplifier

{
Other Exciting _
P-Box Kits

Light Transceiver
Electronic Organ
Electronic Metronome
Telephone Amplifier
“Goofy-Lite” Flasher
Voice Controlled Relay
Electronic Thermometer
Metal Locator

AC/DC Power Supply
Siren Kit

Photo Night Light

Light Operated Alarm
“Heads & Tails”

Price may vary at individual stores

Science Fair

10 Shaek

and ALLIED RADIO STORES
A TANDY CORPORATION COMPANY

______________ I P.0. Bax 1052, Fort Worth, Texas 76107

CIRCLE NO. 32 ON PAGE 17 OR 103
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* Seannes
It scans 360° in
milliseconds with
575 dB gain. Or beams
an 875 dB gain signal

where and when you
want it—instantaneously.
(Otherwise, it's just
another beautiful

Bnna specialists co.

Division of ORION INDUSTRIES, INC.
12435 Euclid Ave., Cleveland, Ohio 44106
Export: 2200 Shames Dr..

Westbury, L.1., New York 11590

Canada: A. C. Simmonds & Sons, Ltd.

plectronic beam,

price, 3QQ9s

Quatry™

CIRCLE NO. 21 ON PAGE 17 OR 103

EXPERIMENTER

International. EX Crystal and EX Kits

OX OSCILLATOR

OX OSCILLATOR Crystal
controlled transistor type.
Lo Kit 3,000 to 19,999 KHz
Hi Kit 20,000 to 60,000
KHz (Specify) $2.95
MXX-1 TRANSISTOR RF
MIXER A single tuned
circult intended for signal
conversion in the 3 to 170
MHz range. Lo kit 3-20
MHz. Hi kit 20-170 MHz.

$3.50

SAX-1t TRANSISTOR RF
AMP. Amplifier to drive
MXX-1 mixer. Lo kit 3-20
MHz. Hi Kit 20-170 MHz.

$3.50
PAX-1 TRANSISTOR RF
POWER AMP. A Single
tuned output amplitier to
follow the OX oscillator.
3,000 to 30,000 KHz $3.75

EX CRYSTAL

$3 95

=,

EX CRYSTAL Available
from 3,000 KHz to 60,000
KHz. Supplied only in HC
6/U holder. Calib. Is
+.02% when operated In

International OX circuit
or its equivaient. (Specify
frequency) $3.95

BAX-1 BROADBAND AMP.
May be used as a tuned
or untuned amplifier in
RF and audio applications
20 Hz to. 150 MHz. $3.75

INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY, OK(A 73102

Write for FREE Catalog

CIRCLE NO. 7 ON PAGE 17 OR 103
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plastic cabinet, uses drivers associated with
speakers of twice the cost to produce wider
range, higher efficiency, and greater power
handling than other systems in its price class.
The aim Is more fully satisfying sound from
lower-cost complete stereo systems than ever
before. The system employs an acoustic
suspension woofer and two direct radiator
tweeters, arranged in an acoustic array that
provides maximum dispersion with no inter-
ference effects between drivers. System reso-
nance is 58 Hz. The nominal crossover point
is 1500 Hz, and the impedance is 8 ohms.
Recommended minimum power is 10 watts
per channel. The suggested retail price of the
Advent/2 is $58.00. Dimensions are 111 x
19 x 714-in. deep. For more data, circle No.
73 on Reader Service Coupon.

TV Go Around

Saxton Products, Inc.,, manufacturers of a
complete line of antenna rotators, has a new
brochure on All Weather Antenna Rotators.
The new rotators feature ‘‘Automatic Com-

SEwn-auTOMATIC
¥ comreoL
o9

suToMaTIC
¥ contaol
1094

AnTENRa
0TATON

mand’ for exacting synchronized antenna
positioning to pick up normally weak signals
or neighboring television transmissions. Each
rotator is housed in a high tensile, one piece
aluminum alloy, simitar to aircraft aluminum
and is capable of operating in temperatures
ranging from —35°F. to 140°F. Added features
include built-in line surge protection, high
wind locking system, heavy duty motor and

ELEMENTARY ELECTRONICS



If you have stereo,

you already own

half a 4-channel system! Add the
2nd half for 164.95. By Realistic.

Baffle-Speakers
With Walnut Finish : o
Enclpsures, 28.50 eachi |

INCLUDED

i Two 4-Channel
| Demo Records,
Il Audio Cables,
| Speaker Wire.

vars

24-Watt Stereo
Amplifier, 69.95

O

e

el ——

SQ-1I Decoder, 39.95

Save 17.45 off our “each” prices for everything you need
to move up to true quadraphonic sound!

Your stereo components are ready and
waiting for easy updating to 4-channel. Our
SQ-1Il Decoder unscrambles all matrixed
4-channel records. tapes and FM broadcasts
and even gives a 4-channel effect to regular
stereo. Add it, and our SA-175B Amplitier

AT YOUR NEARBY STORE OR
e MAIL THIS COUPON
S 180 Pages . ..

CLE SR Recorders, Antennas, Parts, More!

FREE! '74 CATALOG -..

Full Color! Hi-Fi, CB, Kits,

plus two deluxe Baffle/Speakers to your
system. and hear sound from front and rear
left and right—the way you hear actual
live” music. Simple hookup. no internal
rewiring. Get a demonstration at any of
2000 Radio Shack stores in all 50 states!

we're near you, wherever you are —see your phone book.

_REA LISTIC.

'Radlo Shaek

Name Apt. # and ALLIED RADIO STORES
St 1 I ¥ A TANDY CORPORATION COMPANY
ree
: . 0. 1052, Fort Worth, Te
City State 21 L1 1] | P-0O.Box 1052, Fort Wo xas 76107
l Prices may vary at individual stores
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i EXAMINE ANY TAB B0O
| ON 10-DAY FREE TRIAL!
- BRANDNEW B(DK.S IUST PUBLISMED

ape ec d g 160 {1,
Minlature Proj. r Elm Mabbylsts—lss p 3.95
Experimenting wnn Electronic Musie—180 pps., |03 |l
Electrical Wiring & Lighting for Home, /OMieo—204 P
F M Stereo’Quad Recelver Servicing Man—192p.,1201 I —54.95
Electronic Measurements Simpiified—252 pps,, ill.—3$4.95
Solld-State Circults Guidebook—252 pps., 177 111.—$5.95
10-Min Test Techniques For PC Svcing.—216pps., 1) $4.95
TV Bench Servicing Techniaues—228 pps., 177 il S
How To Be A Ham—Inc| Latest FCC Rules—192 p., 34 111.—$3.95
125 Typical Elect Cir. Analyzed & Ranalnd—zos nps.—$4.93
Handbook ot Semiconductor Circuits—448 pps.—3$5.95
Everyman's Guide to Auto Maintenance—192 p., i1).—$4.95
H Introduction to Medical Electronies—272 pps., l28 i1.—$6.95
MATV Systems Handbook—I76 pps., 91 IIl.—

Landsajling from RC Models to the Blc‘ 0nas——l92 —Sl 95
(] Trbishtg. Solid-State wave Gen./Shaping Cir. —$4.93

l A UNIQUE CONCEPT IN KITS-TAB ELECTRONIC BOOK KITS i
or he price of a kit alone, you get an apropriate projects book—

]

LUS a complete kit to help you start bullding and learning.
Guaran(aad to work !

(] Audio Mixer, $7.95 (7} 5-Watt Mi-FI Amplifier, $9.95 [
ronic Fortune Teller, $4.95 (] AM Wireless Mike, $6.95
tronic Touch Switeh, $6.95 D ara e Light Control, $9.95
Signal Generator/Injector, $ F ow-VoIlaue DC Power Sup-
ply, $4.95 (] Diode Tester. 55 95 High Power Lamp Dimmer,|
$4.95 () 20W Four-Channel *“Quad’® Amplifier. $19.95 [ Elee. |
tronic Siren. $4.95 (7 Intrusion Alarm, $7.93 (] Tunable Efectronie|
|Organ. $9.95

Elee-|

Pictorial Guide (o cB Rad. Inst. & Rep.—256 p., |1l.—$4
Understand’g & Using the VOM & EVM—I192 p., ill.
Mobile Radio Handbook—192 pps.. 203 i11.—$4.95
Pictorial Guide to Tape Recorder Repairs—256 pps.
Actoustie Techniques for Home & Studlo—208 p.
Understanding & Using the Oscilloscope—256 p.,
Basic Audio Sys(ems—zndws , 203 It1.—$4.95
The Complete Mini-Bike Handbook—320 p 143 [11.—$5.95
Pictorial Guide to Color TV Cire. Troubtes—256 pps.—$4.85
Simplified TV Troudte Diagnosis—320 ;ps . 229 iN.—$5.95
Dictionary of Electronics—420 pps., $3.95
Marine Electronics Mandbook—192 pps., 121 lll —$4.95
FM Repeater Circuits Manuai—305 pps,, 182 111.—$5.85
Basic Electronic Circuits slmpllﬂed—352 pps., 170 |II
How to Read Electronie Cireuit Diagrams—192 p.,
4-Channel Stereo—From Sourte to Sound— 76 p
] Basic Electronic Test Procedures—416 pps.. 178 i
(] Basie Math Course for. Electronics— 152 pps., {1l
Basic Electricity & Beginning Electronies— 256 pps.
Computer Technician’s Handbook—480 pps., 400 il
Smali Anpliance Reralr Guide—224 pps. i11.—$4.95
How to Repalr Small Gas Engines—256 pos., L. —S4 95
CATV Systems Engr.—3rd Ed.—256 pps.—HB—3$12
Electric Motor Test & Repair—I160 pps. —hardback—SG 95
Model Car Racing . by Radio Controi—224 p., itl.—$3.95
How to Bulld Selid- State Audjo Cireuits—320 pps., 111.—$5.95
RTTY Handbook—320 pps., 230 i1).—$5.95
Des. & Maint. CATV & Smal! TV Studlo—256 ».
How to Become a Radlo Disc Jockey—258 nps.
IC Projs. for Amateur & Experimenter—192 p.
[] Stereo/Quad Hi-Fi Prin’s & Projects—I192 p..
Electronic Musical Instruments—192 pps., 121 i10.—$4.85
VHF Projs. for Amateur & Experimentor—224 p.. i1l.—$4.95
1 Pulse & Switching Circuits—256 pps.. 184 iil. —54 85
Using Electronie Testers for Auto Tune-up—256 pps.—$4.95
] Digitat Electr.: Prin’s & Practice—288 p.. 191 ill.—$5.95
Serwcinu Electronic Drgans— (196 pps. —hardhack $7.95

Basic TV Course—224 pps.. 128 i11.—$5.9:
Beginner's Gulde to Computer Program’ —48 i10.—$6.95
How to Repair Home & Auto Alr Condltlonen—zos nns —$4.95
Basie Color Television Course—420 pps.. 300 iil.
Fire & Theft Security Systems—176 pps., over IOO lll —54 95
CB Radio Operator’s Guide—224 pps.. ill.—$3.95
How to Repair Solid-State Imports—I184 pps., il —Sd 95
) New IC FET Prins. & Projects—160 n 60 3.9
Basic Electronies Course—384 pps.. 275 ill.— 5
Amt, Radle Novice-Class Lie. Study Guldo—lao p.—3$3.95
64 Hobby Projects for Home & Car—192 pps.. 159 ill 53.95
How to Test Almost Everything Elee(rnnle—lGO 2.9
Radio Control Handhook—3d Ed.—320 pps., 238 III—SG 95
8 Basic Rndlo Course—224 pps., il1l.—$4.93

Designing & Building Hi-Fi Furniture—224 pps., ill. —Sd 95

O Electronic Hobbyists Handbook—Ii60 pps.. 124 1. —$2.¢

] ALL-IN-ONE COLOR & B&W TV SCHEMATIC/SERVICING MANUAL ]
Each volume contalns complete service data, including full-

size schematic diagrams, and all other Info needad Each
8',;“"'!96 212 pps.- COLOR TV: Adm. Vol. vol.2 O3
\Z

[i'_] Jap. Vol. 1 O Vol. 2 Vol. 3 Magnavox
2 7 Moterola Vol. | L Phitco O3
an 2 77 Syl Vel. |

130 X

J

r

ICCD:]

enith Vol.
l 3 1 Serv. Modular Rec’v. Vol. 1t (] Vol.
TV 0 G- EQ’] JnnaneuP Mnunavol O

Motﬂ'oh U Philro y_,' RCA D yivania O Zenith D
SEE THESE HELPFUL BOOKS AT YOUR PARTS DIS.
TRIBUTORS’. CLIP THIS AD AND order on FREE
10-DAY Trial. nr 1Hach payment and save postage. Ful% quar-
anteed or money back! Pa. add 6% tax. Foreign 10%. E-14)

TAB BOOKS

BLUE RIDGE SUMMIT, PA, 17214

e el A el D = |
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long life self lubricating gears. Rotators are
available with automatic or semi-automatic
indoor controls to govern antenna positioning.
For turther information, circle No. 91 on
Reader Service Coupon.

Quiet Please

Here is a unique remote control telephone
device which will disconnect only the bell on
any extension telephone to combat late night
and early morning crank calls. Made by Sax-
ton, the Silent-Knight was conceived to bring

peace and restful sleep back into the tele-
phone user's control. The Silent-Knight has a
remote control on/off switch which can be
conveniently operated from edge of bed, re-
cliner, or night table. Switch on during day-
light to hear the telephone ring. Switch off at
bedtime or for afternoon nap. Jn the off posi-
tion, the Silent-Knight will not otherwise affect
outgoing calls or any other telephones in the
house. Heart of the unit is Saxton’s exclusive
“Jack-in-A-Plug,” which fits between the tele-
phone wall jack and the extension telephone.
Complete instructions accompany each unit.
For further information, circle No. 69 on
Reader Service Coupon.

Dual FET VOM
VTIVM accuracy as well as battery-operated
portability are among the principal features of
the new solid state model LV-71 FET Volt/
Ohm meter made by Leader Instruments

ELEMENTARY ELECTRONICS



Radio Shack's Deluxe Capacitive Discharge Ignitjon puts more

. we noted that.the engine was acting tre

Build ﬁdurself a hetter car!,
Build an Archerkit”
from Radm Shack

' —
= w/ M. =
}_ﬁ;‘_‘_ } “il-’-q_‘.:“!' e, TS

Hotter spark
for faster starts!

Points & plugs
last longer!

O

Better mileage!

“Aftet an Lousr or s6°6} driving .

way it did two years and goooo miles ago
definite "mprovement in performance. Ac rauon.
specifically, was much improved ' Popular Electronics, May, 73

.

Deluxe, High-Intensity

‘Go” in every gallon! it dellvers 50% more spark power for Tlmmg Light Kit

taster acceleration and more complete combustion. That
means you get better gas mileage, and your points and plugs
will last 3 to 10 times Jonger. An in/out button lets you make

Tune-up aid for
any engine. For

full power &
instant performance comparisons with your old ignition. economy.
And it makes tuneups easier. The thorough step-by-step manual Bright flash Is
makes it easy for even a first-time kit builder to assemble "'s'db'elie;;"
and install-—no wires to cut. Improves any 12-volt negative ;283’0?6.

ground vehicle. #28-3203.

]995 With All Cables

Hetail prices' may vary at individual stores.

ArcherKit
Radie fhaek

FREE '74 CATALOG !

AT YOUR NEARBY STORE OR

g MAIL THIS COUPON
PLEASE 180 Pages . . . Full Color! Hi-Fi, CB. Kits.
Cutsniy Recorders, Antennas, Parts, More!

Name Apt. #
Street and ALLIED RADIO STORES
City Sive lem—m B A TANDY CORPORATION COMPANY

e e e 4] P. 0. Box 1052, Fort Worth, Texas 76107
CIRCLE NO. 32 ON PAGE 17 OR 103
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LAFAYETTE
1974 CATALOG 740
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Ready
Now!

|
g /

LAFAYETTR® = | |
e . 4“:—_‘ \ |
e = !
% ) i

The World's Largest
Consumer Electronics Catalog

Everything In Electronics for
Home, Business, Industry

» Stereo/Hi-Fi Components = Musical Instruments and
Amplifiers » CB & Ham Equipment » Tools and Test Equip-
ment * Police and Fire Monitor Receivers » Public Ad- |
dress Systems ¢ Photography Equipment ¢ Semiconduc-
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HEY, LOOK ME OVER

Corp. The LV-71 offers a wide range of opera-
tional conveniences and features dual FET
(differential) amplifier circuitry in addition to
a polarity reversa! switch, battery condition
switch, and diode overioad meter protection.
DC impedance is 10 Megohms, with AC im-
pedance to 1 Megohm. There is a zero center
scale on a large 414-in. meter with taut band
construction. Other features include 12 volt-
age ranges DC, 7 steps, from as iow as 0.3 full
scale to 1200V; and AC, 5 steps, to 600V. DC
current is from 0.3 mA full scale to 300 mA.
Resistance is in 4 steps from R X 1 Ohm to
R X 1 Megohm. Dual Scale output readings
are from —20 to +17 dB; 415 to 431 dB.
Price is $64.95. For more information on the
LV-71 and other Leader products, circle No.
68 on Reader Service Coupon.

Multimeter Kit
A new 314, digit multimeter kit has been in-
troduced by Nobex Electronics. The result of
intensive research, development, engineering
and testing, the new instrument contains

many innovative features. One of these inno-
vations is apparent when the box is opened.
The exclusive package has been engineered
so that all components are in separate tray
compartments according to assembly se-
quence. Thus, building procedure is simplified
and the kit is self-contained at all times
through completion. Accuracy of 0.5% is as-
sured by oven control making the Nobex
multimeter as reliable as many high priced
industrial instruments. Full details and speci-
fications are contained in a color brochure
available from the manufacturer. To get your.
copy, circle No. 71 on Reader Service Coupon.

Big Stick

Channel Master has introduced a new tele-
scoping antenna mast constructed of its
extra-strength ““Golden Duratube’” special pro-
cess steel. The product also features new
Contour Guy Rings whose unusual type of
construction efliminates sharp, wire-fraying
edges. Previously available only in straight 5

(Continued on page 97)
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e The Editor of ELEMENTARY ELEC-
TRONICS offers readers an easy way to get

additional information about products and
services advertised in this issue. Also, if you -
would like more information about any new '
product mentioned in our column "Hey, :
Look Me Over,” it's yours for the asking.
Just follow the instructions below and the
material you requested will be sent to you
promptly and at no cost. '

® The coupon below is designed for your conven-

iénce.,Just circle the numbers that appear next to

the advertisement or editorial mention that inter-

ests you. Then, carefuily print your name and ad-
* dress on the coupon. Cut out the coupon and mall
: to ELEMENTA_RY ELECTRONICS, Box 886, Ansonia
| station, New York, N.Y. 10023. Do it today!
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NOW you can train at home building

a NEW 25...... Solid State Color TV
engineered by NRI for learning and
trouble_shooti ng So much better for learning TV

servicing than any hobby kit,
because NRI designed and

created it as an educational tool.

Unlike hobby kits which are designed for creating

a TV set as the end product, NRI built its exclusive
25" Diagonal Solid State Color TV kit as a real training
kit. You can introduce and correct defects . . . for
trouble-shooting and hands-on experience in

circuitry and servicing. The kits include a wide-

band oscilloscope, color bar crosshatch generator,
transistorized volt-ohmmeter and other valuable
equipment that can soon have you earning $5 to $7

an hour servicing color sets in your spare time.

Handsome woodgrain cabinet,
at no extra cost.
(Offered only by NRI)

New square-cornered
Sylvania picture tube

100% solid
state chassis

Modular
construction
with plug-in

circuit boards

Automatic
degaussing

Automatic fine tuning Automatic

tint control

Automatic
color control

18 ELEMENTARY ELECTRONICS



=1 Practice on a new 25"
MOTOROLA QUASAR II° chassis.

TV Servicing is a satisfying
career...and the pay is great. Qualified
men are needed now to maintain the

prospects for the future are even
brighter.

Now . .. here's an opportunity for you to prove to yourself
that you can learn TV Servicing . .. at home, in your spare time. ICS,
the world’s most experienced home-study school, will send you a
FREE Demonstration Lesson (complete with sample questions) if you
will merely fill out the coupon below and mail it to us.

In addition to your free demonstration lesson, we’ll send you
...also FREE...abrochurethat describes the 25” (diagonally
measured screen) MOTOROLA QUASAR I1® Color TV chassis that
we include in our TV Service Training Program.

This chassis with automatic fine tuning control is ideal for
training purposes because it combines solid state devices with
vacuum tubes to give you both kinds of practical experience. All
parts carry Motorola’s two year replacement guarantee!

The QUASAR Il chassis comes to you in three basic sub-
assemblies...NOT AS AKIT ... because we want you to learn how
to repair TV sets, not build them.

Our free literature also describes the fully assembled test
equipment you receive such as the Deluxe 5” Solid State
Oscilloscope, the tools and the learn-by-doing kits, all of the finest
quality.

And we’re going to tell you about eight other career
opportunities in Electronics and the ICS Career Programs that can
help prepare you for them.
Allyou've got to do is mail
the attached postpaid
card or coupon—today!

International Correspondence Schools
Since 1890

School of Electronics
Scranton, Pa. 18515

ICS School of Electronics
International Correspondence Schools
Scranton, Pa. 18515

YES, | want you to mail to me without obligation, the FREE I
DEMONSTRATION LESSON and complete literature on the |
career program checked below. (Please check one.) |

!

[ Color TV Servicing & Repair [] FCC Licensing

O Computer Maintenance [0 Communications/

[ CATV/MATY Technician Broadcasting

[ Telephony [ Hi-Fi Sound Systems
O Electrician [ Industria! Electronics
AA674Q

————— ——————— —

Name Age
Approved for Veterans' Training. Eligible
Institution under the Guaranteed Student Address
Loan Program. Accredited Member Na- Cit
tional Home Study Council. Canadian resi- iy

dents use coupon address for service from 5
ICS Canadian, Lid. In Hawaii: 931 Uni- State Zip

versity Ave., Honolulu, Hawali 96814 —— G G S G G I CEIED I G emm—




EVEN IF THEY NEVER SEE
YOUR SLEEK NEW COBRA 135, THEY'LL
KNOW YOU HAVE THE BEST.

They'll know by listening.
Because you'll send with
all the power allowed—15
watts P.E.P. input. Plus the
extra authority of 100%
modulation with Dynaboost
speech compression.

You'll transmit on 23 AM
and 46 SSB modes. Two
separate transmitters give
you the best of each, with
overload protection.

Your own ears will confirm
what we say. This Cobra
has the crispest, cleanest

sound ever. Over 60 dB
cross modulation
interference rejection
completely eliminates
bleedover.

Gobra’s drift-free Voice
Lock lets you locate and
lock-In sideband signals
over a wide range. Three
filters—one crystal, two
ceramic—keep adjacent
channels under wraps.

And Cobra’s noise blanker
really punches holes in
noise, both AM and SSB

COBRA 135
AM/SSB

*450"

microphone included

The control console has
everything. Adjustable
AM/SSB RF gain control
Backlit RF output/SWR/S
meter. 24-hour digital-leaf
clock. llluminated mode
selector. And full-function
controls,

Both talking and listening,
it's the first base station to
combine all the features
you want in one package.
And as for looks—wow!

Ask your CB dealer to show
you the best. Cobra 135.

Product of Dynascan Corporation, 1801 West Belle Plaine Avenue, Chicago, lllinois 60613
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NRI FIRSTS make learning Electronics fast and
fascinating—to give you priceless confidence

FIRST to give you a complete programmable digital computer,
with memory, you build yourself ... to learn organization, opera-
tion, trouble-shooting and programming. This remarkable com-
puter is one of ten training kits you receive with the new NRI
Complete Computer Electronics Course.

F'RST to give you true-to-life experiences as a Communica-
tions Technician. Every fascinating step You take in NRI Commu-
nications training. including circuit analysis of your own 15-watt,
phone/cw transmitter, is engineered to help you prove theory and
later apply it on the joh. Studio equipment operation and trouble
shooting become a matter of easily remembered logic.

FIRST to give you completely specialized training kits engi-
neered for business, industrial and military Electronics Technol-
ogy. Shown is your own training center in solid-state motor control
and analog computer servo-mechanisms. Telemetering circuits,
solid-state multivibrators and the latest types of integrated circuits
are included in your course.

JANUARY-FEBRUARY, 1974

The NRI color TV and digital computer kits are the
latest in a long line of “firsts” for NRI. For more
than fifty years, NRI has been providing unique 3-
dimensional home-study training that has helped
hundreds of thousands of students reach their goals
quickly and easily.

What NRI provides is a combination of kits and
bite-size texts that give you hands-on experience
while you are learning. The texts average only 40
pages each, and they are fully illustrated. You are
taken step-by-step from the first stages into the more
advanced theory and techniques ... with an expert
instructor ready at all times to provide valuable
guidance and personal attention. (The level of per-
sonal attention provided is more than you would
receive in many classrooms.) Once you’ve grasped
the fundamentals, you move with confidence and
enthusiasm into new discoveries in the fascinating
world of electronics.

You start out with NRI's exclusive Achievement
Kit, containing everything you need to get moving
fast. Lessons have been specifically written so that
experiments build upon one another like stepping
stones. You can perform a hundred experiments,
build hundreds of circuits . . . as you learn to use the
professional test equipment provided, building ra-
dios and TV sets, transmitter or computer circuits.
It’s the priceless “third dimension” in NRI training
.. . practical experience.

Train with the leader—NRI

Compare training kits, texts, techniques and overall
training . . . and you’ll find that you get more for
your money from NRI. Whatever your reason for
wanting more knowledge of Electronics, NRI has an
instruction plan that will meet your needs. Choose
from major programs in Advanced Color TV Servic-
ing, Complete Computer Electronics, Industrial
Electronics and the other special courses designed
to meet specific needs. With NRI home training, you
can learn new skills while you’re still working at
your present job . .. and turn yourself into the man
in demand.

GET FACTS ABOUT GI BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card.

Send for free NRI catalog

MAIL THE POSTAGE-FREE CARD FOR THE
FREE NRI CATALOG IN THE FIELD OF YOUR
CHOICE. YOU WILL BE UNDER NO OBLIGA-
TION. NO SALESMAN WILL CALL.

If the card has been used, write direct to:
NRI TRAINING

3939 Wisconsin Ave.
Washington, D.C. 20016

21
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UNUSUAL

EcTRONICS |
torino BARGAINS

"™} NEW PRODUCTS . NEW MATERIALS . NEW METHOOS

KNOW YOUR ALPHA FROM THETA!

For greater relaxation. concentration,
listen t0 your Alpha-Theta brainwaves.
Ultra-sensitive electrode headband slips
en/off in seconds—cllminates need for
messy creams, ete. Alch’d to amplifier,
Alters brainwaves. signals beep for ea.
Alpha or Theta wave passed. Menitor:
ing button simulates Alpha mound; au-
dio & visual (L.E.D.) feedback. Reli-
able, = eusy-to-use unit—combarable to
costlier models. Completely safe. Com-
grehvnuwe Instruction bookle

0. 1635EK (Bx3Ix4”; 24 ozx.)
$124.50 Pod.
.$49.95 Ppd.

Low Cost “*Starter Unit

ELECTRONIC DIGITAL COMPUTER KIT!

Solve problems, play games, prediet
weather with this actual workin® mod-
el of giant electronie brains.
few fun way to jearn all about com-
uter programming . . . logie, deeimal.
inary systems. Laws of Sets—even do
your ‘own pm{rrammln;z after complet.
simptifie

ing 116 uge instructive
booklet. Includes step-by-step assembl
diagrams. Circults easily changed. Read.
out from {lluminated control panel. Reaq.
2 D" batt. (not inel.). Hest model
we've  seen—for home, school. Industry.
NO. 71,434EK. . . (117"x1214"x4") $31.80 Pod.

130 EXPERIMENTS IN OPTICS . . |

and pholograsrhy! Optin® Experiments
Kit is a complete optical & photography
lab for 130 exciting experiments. Lets
you recreate the risco;
microscope.  kaleido!
35mm reflex camera
able lens w

precision enrineered

mponents,
Stock No. 71,64B6EK . $22.50 Ppd.

ELECTRONIC DIGITAL STOPWATCH

Stock No. 1645EK (16-02.)

L MOnl precise,

error-free timer ever! Ob-
soletes

mechan|

clocking overall
e e r moTre participants
simultaneously! Solid_state; unch
able accuracy (+ 0.0010%) w/8 run-
ning digits always shown clearly under
any conditions: quartz erystnlglves 1ife-
4 (' batt:

s
leather ease ($12.50 wval.),
ranty.

ANge.

.
2.yT. war.

. .$195.00 Ppd.

3-CHANNEL COLOR ORGAN KIT

-

Fasy to build low-cost kit needs no

. technical knowledge. Completed unit
has 3 bands of audio frequencies to
modulate 3 independent strings of col-
ored lamps (.e. ‘lows'.reds, ‘‘mid-
dles'’-greens, ‘‘highs''-blues, Just con.
nect hi-fi, radio, power lamp, etec. &

*  plug ea. lamp string into own' channel
{max. 300w ea.). Kit features 3 neon
idicators. color intensity controls, con.
trolled individ SCR circuits: isolation
}a-mtmrormer; customn  plastle housing;
nstr.
Stock No. 41,831K ... .$17.50 Ppd.

MAIL COUPON FOR
GIANT FREE CATALOG!

164 PAGES » MORE THAN

_:g 4,500 UNUSUAL E

BARGAINS |

[Completely new edition. Dozens of electrical and electro-|
magnetic parts, accessories. Enormous selection of astro-
Tnomical Telescopes, Microscopes, Binoculars, Magniﬂers.l

|Magnets, Lasers, Lenses, Prisms, ecological and unique
lighting items. Many war surplus items for hobbyists,
experimenters workshop, factory.

EDMUND SCIENTIFIC CO. Barrington, N.J. 08007

PLEASE SEND FREE CATALOG °“EK'’

NAME

ADDRESS

ciry

STATE

ztp
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DX ceniral

reporting

A world of SWL info!

By DON JENSEN

O Ever DX a blimp? Well, it’s possible when
you tune the VHF (very high frequency) aero-
nautical band.

Sure, like other aircraft flying the friendly
skies over the U.S., Goodyear’s gasbag, the
“Mayflower,” makes use of those rarified fre-
quencies up around 118 to 132 MHz. In the
case of the “Mayflower,” it has been heard,
using the call N1A, on a frequency of 120.5
Mhz.

You may not hear these blimp broadcasts
when you dial the domestic aero frequencies,
but you’re bound to hear plenty of other air-
borne action. Commercial jet aircraft, corporate
planes and private Sunday afternoon pilots all
can be heard in this VHF range of frequencies.
And it can make fascinating listening.

First, we must point out that VHF frequencies
can’t be tuned on your ordinary shortwave re-
ceiver, whose coverage ends at about 30 MHz.
But there are some inexpensive transistorized
receivers and some more costly rigs that will let
you tune in on the jet set. Or perhaps you can
construct your own converter. Aero VHF DX
use AM, not FM, as do other VHF public
service communicators.

If you live near a major airport you'll find
plenty of aero action as planes take off and
land. But with aircraft flying at 20 to 40
thousand feet these days, you may be able to
hear planes several hundred or more miles away.

Major airports are hubs of activity for aero
band listeners, since most have perhaps a half
dozen different frequencies in use at one time.
There are approach control, departure control,
and ground taxing channels. Some use different
frequencies depending on which direction—
north, south, east or west—the plane is ar-
riving or departing from.

Commercial jetliners usually identify by the
name of the airline and flight number, such
as Eastern 925, National 117. A few have their
own special flight designations. Pan Am calls
its flights “Clippers”; e.g. Clipper 74. Canadian
Pacific uses “Empress” to identify its flights.
And British Overseas Airways has its “Speed-
birds.” Private planes, from single-seater jobs

to executive jets, use aircraft identification num-

ELEMENTARY ELECTRONICS
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bers, usually a six digit-letter combination
beginning with the letter “N".

Most of the aeronautical transmissions are
heard in the 118 to 132 MHz range, but you
may find signals as low as {08 MHz and as
high as 136 MHz. One of the frequencies used
by New York’s Kennedy International Airport
is 115.40. Regular weather broadcasts by the
FAA from New York, and by Canadian au-
thorities, from Gander Newfoundland, can be
heard on 132.72 MHz.

For the DXer who wants to listen to aero-
nautical transmissions, but isn’t ready to invest
in even a cheapie VHF receiver, overseas flights
use shortwave frequencies you can monitor on
any SW radio.

Here are some of the many shortwave fre-
quencies you can try: 4650-4750; 5450-5730;
6525-6765; 8815-9040; 11175-11400; and 13200-
13360 kHz.

Tip Topper. We had favorable reactions when
we spotlighted the stations in an entire country,
the Dominican Republic, a few months back.
So let’s do it again, taking a bird’s-eye view
of another small Latin American nation,
Guatemala.

For beginning DXers, your best bet for
logging Guatemala may be TGNA, a religious
station, also known as Radio Cultural, in Guate-
mala City. The reason? TGNA has a full hour
of English programs nightly, from 0300 to 0400

Nantis

GMT. If you're nervous about tackling the
Spanish language stations, try this one on 5950
kHz. TGNA recently activated another trans-
miter on 3300 kHz, but it's a bit tough to hear.

Though programs are in Spanish, chances
are you’ll get better signals from the government
radio outlet in Guatemala City, TGW, La Voz
de Guatemala, broadcasting on 6180 kHz. A
good tipoff to this, and other Guatemalan
stations, is the lovely marimba music so typical
of the country.

Less often heard, but still not too tough for
the more experienced Latin American DXer,
are two Guatemalans that operate in the 90
meter band. One is TGVN, La Voz de Nahuala,
another religious station which transmits on
3360 kHz. It is located in the town of Nahuala
in Guatemala’s Solola Department.

Just 20 kHz up the band on 3380 kHz, is
another station whose programs run toward the
educational and informational, geared to the
country’s Indian population. Ii is TGCH,
Escuelas Radiofonicas, located in the town
of Jocotan.

Bandsweep. Times in GMT, frequencies in
kHz 3200—Ok exotica lovers if you dig the
top ten on the Chinese hit parade try for the
Fukien Front Station, the voice of Mainland
China’s People’s Liberation Army . . . 3400—
And if you don’t find this Chinese outlet on
3200, try this channel about local dawn during

Astroplane

gives CBers Performance to brag about.

The unique construction fea-
tures are exceptional.

4:46 db gain over isotropic
ijs, and provides, a stronger
transmit and a stronger re-
ceive.

To make use of the better
signal,the Astroplane radiates
the signal from higher up than
other CB antennas and at a
better angle. According to Dr.
Alva Todd of the Midwest Col-
lege of Engineering, “it pos-
sesses an unusually low angle
of maximum radiation.” This
low angle of radiation means
that your power is radiated at
the horizon and not up’ into
the ciouds.

You'll ‘also get long lasting,
trouble-free performance be-
cquse it isjcompact in design -
‘——w_jthout,"l'ong drooping radi-
als, "‘without coils to burn or

——r—

VANt

RESEARCH AND DEVELOPMENT, INC.

short out, and with direct
ground construction for posi-
tive lightning protection and
static dissipation.

$29.95 Sugg. Retait

Gain 4.46 over isotropic
Power Capacity 2KW
Lightning protection D.C.

Ground
V.S.W.R. 1.2:1
Length 12 Ft.

Diameter 30 In.

Free 16 page color catalog

Write: Avanti R & D, Inc.
35 W. Fullerton
Addison, Illinois 60101

creators of the

LY MOONRAKE!
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| DX CENTRAL REPORTING

the winter . . . 4832—Costa Rica’s Radio Cap-
ital is one of the loudest Latin Americans on the
band during the evening hours. Though in
Spanish, its clear signal makes picking out the
“kah-pea-TAHL” ID easy . . . 5960—Tke
Northern Service of the Canadian Broadcasting
Corporation is directed daily to Canada’s Arctic
lands. It can be heard most every evening in
English, French, and get this, Eskimo . . . 5970
—Having trouble logging Peru? Mike Hardester
of California reports hearing his first station in
this Andean country, Radio E! Sol, OBX4Q, in
| Spanish about 0500 . . . 7220—Radio Budapest,

Hungary is one of a number of East European

broadcasters that direct programs in English to

North America each day. You can hear this one
| on this frequency at 0300 . . . 9590—One of
the more difficult Central American lands to
DX on shortwave is Nicaragua. A tough shot,
admittedly, but why not try for Radio Mar,
YNTP, at Puerto Cabezas. It is sometimes
heard with popular Latin American music a-
round 1300 to 1500 . . . 11710—In Spanish its
Radiodiffusion Argentina al Exterior but when
the station announces in English about 2300,
the ID is Argentina National Radio. The loca-
tion, naturally, is Buenos Aires . . . 11890—
ETLF, the Radio Voice of the Gospel, at Addis
Ababa, Ethiopia has been putting in solid sig-
nals lately on this channel. Look for this station,
transmitting in English, around 0530 . . . 15165
—Perhaps the most popular shortwave station
in Europe a decade or so ago was Radio Den-
mark. But Denmark, unlike its tiny neighbor,
Holland, no longer seems very interested in

A superstore of electronics at your fingertlps | reaching a worldwide, English-speaking short-

wave audience. Still, Denmark’s radio can be
» Stereo/4-Channel Sound SystemseTape Record- heard with at least an English language identifi-

ers and Accessories e Radios e Phonos e Kits e | ..¢ion at 1815, (Credits: Bob Zilmer, Wiscon-
Amateur and Shortwave Gear e Citizens Band e | sin; Bill Flynn, California; Bill Cleveland,
Antennas e Police/Fire VHF-UHF Radlios e Electroni¢ | California; David Witkins, Illinois; SPEEDX
Calculators and Timepieces o Security e Test| P.O. Box 321, Santa Ana, California 92702)

Equipment e 1000's of Parts, Tubes, Batteries, Backtalk. “My biggest thrill in Dxing,” writes

Wire, Hardware Ron Fox of North Augusta, South Carolina,
Exclusive TELEDYNE and OLSON Audio Products | 2% "*CS/I0g @ s S B
i i ' Coast Guard Lockheed C-130. It was flying
mall_thls C_OUPOEL(E’E!_ free 340 knots at 28,000 feet, between Wake Island
| m . 1 and Guam, when I heard it in the 10 meter
I .Electronics Dept.TQ t | band on my DX-150.”
| 260 S. Forge St., Akron, Ohlo 44327 A nice catch, indeed, Ron.
Send me my FREE 1974 Olson Catalog From Norwalk, California, Emilio De La
Name Apt Vina writes: “I am a regular subscriber to
= ELEMENTARY ELECTRONICS. Where can [ get
K a copy of the annual World Radio and TV
City State Zip. Handbook?”
Send a Catalog to my friend A good question, Emilio, and one I'm happy
e Apt l | to answer as often as it comes up in the DX
| Central correspondence basket. WRTH is
Street termed by many, the “DXers Bible,” and rightly
City State 2ip so. Each issue, published in Denmark every
winter, is packed with information on stations,
CIRCLE NO. 10 ON PAGE 17 OR 103 (Continued on page 96)
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Electronics in the News!

For Whom the Bell Tolls

In a business office there are apt to be any
number of telephones, each of which rings
dozens of times daily. And somehow, everyone
in that office usually knows what his or her
phone sounds like. If three people are standing
at a water cooler when a phone rings, in-
variably one will say “That’s my phone,” and
leave to answer it.

The reasons for this phenomenon, while
technical, are nonetheless simple. Brass is used
for the bell portion, or gong, in a phone’s
ringer mechanism. While brass emits the pleas-
ant tone that telephone companies want, it
also is a metal of varying tolerance or strengths;
the stronger the brass, the higher the tone. And
there'’s the size of the gong itself. In the manu-
facturing process, stamping machines punch out
the gongs, and each gong varies minutely in
size and thickness, depending on which ma-
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1 think you have a toll call, padre!”

chine made it. Again because of the properties
of brass, the larger the gong. the deeper the

Versalie
I‘law 14-Piece,

%" Sq. Drive

SOCKeL wrench

drives fasteners

sel 1 different ways

REVERSIBLE RATCHET — Precision made, long
life, fully enciosed mechanism. Short handle

-

QBRI swing for close quarter work.

L4  UNIQUE SPINNER/EXTENSION — 5-3/4" over-
_ g all. Plastic (UL) handle with 1/4” sq. drive

ol socket insert for ratchet. Use also as regular
-y nutdriver.

i@ 2" DRIVE EXTENSION — Fits on ratchet or
|.' either end of spinner/extension.

RUGGED, HEAT TREATED, ALLOY STEEL
SOCKETS — Nine for hex sizes 3/16"” thru 1/2”
Two dual purpose for hex and square sizes
1/4” and 5/16”.

FREE STICK-ON INITIALS personalize the sturdy
plastic case and help prevent loss or mix-up.

REQUEST
BULLETIN N770

No. 1001 SET

tone. Finally, a telephone ring is activated by | paronwide availability
an electrical impulse, which changes the po- | rarough local distributors
larity in a phone's electromagnet, which in turn
controls the clapper. In theory, the clapper
then moves swiftly back and forth, striking the r
two gongs inside each phone and producing the i
ring. But sometimes, inexplicably, the clapper |
will strike only one gong for a second or two | |
|
|
|
|
l

Made In U.S.A.

XCELITE, INC. + 80 BANK ST., ORCHARD PARK, N.Y. 14127
before it reverses direction. This produces an- Send Bulletin N770 on 1/4” Square Drive Sockef Wrench Set.

other distinctive type of ring. |

The variable strength- of brass, the variable mme
size of the gong, and a sometimes-stubborn address
bell clapper: together they can make a ringing | | iy state & zone

sound so distinCtive that no one need ask for | Lo T e ———— —
whom the bell tolls . . . it tolls for you! l CIRCLE NO. 25 ON PAGE 17 OR 103
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AUTO AIDS

Do-It-Yourself—Save Time, Money, Gas.

EICO 1064 Dual purpose Battery
Eliminator and Charger Incorporat-
Ing an extra fow ripple filter clrcuit
Ideal for servicing and powering
6-12 volt auto and marine equip
ment. $64.95 Kit  $84.95 wired

EICO 1080 200 watt Solld State
Power Inverter and Battery Charg-
er. Converts 12 volts DC to 117V
AC current. For use in cars, mobile
homes and boats to operate record-

EICO 888 Portable Universal En-
gine Analyzer. Keeps your car or
boat engine in tip-top shape. Com-
plete with “How-to-Use™ tune-up
and troubleshooting manual. Kit
$54.95 Wired $79.95

EICO 889 Solid State C-D Ignition
System adds power to any engine.

oosts gas mileage up to 20%
Paints and spark plugs last up to 5
times longer. instant cold weather

ers. appliances, etc. Kit $44.95 starting. Kit $29.95 Wired $39.95
Wired $59.95

FREE 32 PAGE EICO CATALOG

For lates) catalog on EICO Test Insiruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service
Card or send 25¢ for First Class mail service. e Ty
= 4
EICO, 283 Malta Street, Brookiyn, N.Y. 11207 m

d

CIRCLE NO. 2 ON PAGE 17 OR 103

SQUARE WAVE GENERATOR KIT
$8.00

Complete kit nothing else to buy, including power
supply, with quality etched and drilled printed cir-
cuit board, integrated circuit, diodes, resisters,
capacitors, etc, ready to wire. Constant amplitude
over wide frequency range 2Hz-200KHz. Fall time
characteristics better than 200 nsecs. 18 volts p-p,
with variable duty cycle. Also included very com-
plete instructions on assembly, applications, and
theory. Kit shipped prepaid same day order re-
ceived.

PHOTOCIRCUIT CONSULTANTS Dept. EE-50

2309 Thurman, St. Louis, Mo. 63110

CIRCLE NO. 22 ON PAGE 17 OR 103

HIGHLY ONE-MAN

PROFITABLE

ELECTRONIC FACTORY

Investment unnecessary, knowledge not required,
sales handled by professionals. Ideal home business.
Write for facts today! Postcard will do. Barta-EB,
Box 248, Walnut Creek, CA 94597,

CIRCLE NO. 4 ON PAGE 17 OR 103
26

NEWSCAN

Dear Mr. Computer

“Mr. Computer” has joined the staff of the
New York State Education Department’s Di-
vision for Handicapped Children. Invented at
the General Electric Research and Development
Center, “Mr. Computer” is a computer lan-
guage that can be used by any teacher, with
only a half-hour of instruction, to design indi-
vidualized daily lessons for special education
students. Students can then learn their lessons

Mr. Computer is a unique computer fanguage, invented
at the General Electric Research and Development
Center in Schenectady, NY, that allows special edu-
cation teachers to tailor daily reinforcement lessons
for their individual students. The students can then
learn their lessons by “talking” to Mr. Computer
through a computer terminal equipped with a type-
writer keyboard.

by “talking” to Mr. Computer through a com-
puter terminal with a typewriter keyboard.

Whem Mr. Computer talks, he makes sense,
and he offers help and encouragement to the
student. A typical lesson might read as follows:

*Hi. What's your first name?” The student

would enter his name, “Bob.” “I am happy

to know you, Bob. I am the GE Computer.

Today, we are going to practice some addi-

tion: 5 4+ 2 = 7" If the student does well on

a series of problems, Mr. Computer may

be programmed to go on to problems of

greater difficulty. “You’re doing well, Bob.

Let’s try some harder ones: 2 4 5 = ? 4

4. If the student answers incorrectly, Mr.

Computer can be programmed to give a

hint: “No, remember that § 4 2 = 7 and

443=17"

Mr. Computer can be programmed for a
wide range of subjects, and can be directed to
individualize the lesson further as it proceeds,
For example: “What is your favorite color?”
When the student enters his choice “blue,” then
Mr. Compiter says: “Really? Blue is my favor-
ite color, too. Now let’s try some problems.

(Continued on page 95)
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ASK HANK,
HE KNOWS!
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wind a Coil

| have a problem with a small project I'm
building. It calls for an inductance coil wound
of 10 turns of #16 wire on a ¥-in. diameter
form spaced 1-in. end to end. But | have great
difficulty trying to obtain this wire. | have been
told that | may be able to use 18 gauge wire,
but more turns would be needed and resis-
tance of the coil would increase. What should
| do?

—J.L.C., West Wyo. PA
In most projects, the wire size of the coil can
be varied at least one size up or down without
serious consequences. If the project calls for
#16 wire and #18 is used, pinch the overall
length inward a bit to compensate for the
smaller diameter (less capacitance) wire. Re-
sistance—forget it! The difference can’t be
measured. Any solid wire can be used, enam-
eled, cotton coated or bare.

Tower Power
I'd like to know Just exactly how much differ-
ence the antenna height makes. For example,
let’s say you can get channel 36 (but it drifts)
would raising the antenna 60 feet up from the
roof help any?

—R.G., Danville VA
Try to analyze your situation. If the obstruction
blocking line-of-sight reception is local, and 60
feet of antenna will do the job, go ahead. But,
height alone can't always do the job. It takes
a three point program that includes height,
the antenna type and proper lead-in. Improve-
ment may be immediate by installing a high
gain antenna with mast-mounted armplifier and
coax lead-in wire. Proper termination trans-
formers (75 to 300-ohms) are necessary also.
Most antenfas are mounted to low (short
masts)—a minimum of 10 feet of clearance
above your own roof is a minimum installation
requirement. Nearby TV antennas, either
mounted on the same mast, within ten feet, or
in front of the antenna on the same roof kills
reception. Now if all this does not help, up the
tower. (See page 41)

TV Service Headache
What is the best, simplest way to test a de-
flection yoke, without elaborate equipment?
—B.C., Eden NC
If you have a schematic circuit handy, check the
(Continued on page 29)
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Great Products
% Malie Great Gifts!

EICO TH-30 Find buried gold.
silver, coins, etc. with this Solid
State Metal Locator. Add fun, ex-
citement and profit to weekends.
Kit $29.95 Wired $37.50

EICO TA-12 Two way Solid State
Telephone Amplifier enables you
to talk “Hands Free.” Ideal for
message taking or business con-
ferences. Includes extension
speaker and battery. $17.95

EICO TD-8 Update your home

music system to play 8-track
stereo tape cartridges with this
deluxe solid state tape deck.
Easily connects to your stereo
amplifier or receiver. AC syn-
chronous motor. $49.95 Wired

EICO WR-1 Unigue solid state
radio is preset to monitor the
official U.S. weather station
broadcasts. Listen to continuous
24 hour weathercasts by simply
pushing a button, 3%" cube de-
sign. $15.95 Wired

FREE 32 PAGE EICO CATALOG

For latest catalog.on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting. Burgiar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service
Card or send 25¢ tor First Class mail service.

(3 »
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 (_

i
CIRCLE NO. 2 ON PAGE 17 OR 103

® THE SHOPPING CENTER FOR ELECTRONICS
(our catalog index of Mfrs extends from _ADc to !CELITE)

® HOBBYISTS . . . EXPERIMENTERS . . . SERVICE
TECHNICIANS . . . ENGINEERS ®

Your Satisfaction is Our Target

Top Name Brands . . .

Low Prices =

AMPLE STOCKS—including
those ha-d-to-find Parts
whether you want a 15¢ capacitor,

a $50 FET.VOM, or a $450 stereo
system—you can get it at EDI!

Send for your FREE catalog Yoday.

RUSH FREE CATALOG

Name

Address

City State Zip Code

ELECTRONIC DISTRIBUTORS INC.
Dept. TA-2, 4500 Eiston Chicago, lll. 60630

CIRCLE NO. 15 ON PAGE 17 OR 103
27



LITERATURE
LIBRARY

101. Kit builder? Like weird prod-
ucts? EICO’s 1974 catalog takes
care of both breeds of buyers at
prices you will like.

102. international Crystal has a free
catalog for experimenters (crystals,
PC boards, transistor RF mixers &
amps, and other comm. products)

103. See brochures on Regency's
1974 lineup of CB transceivers &
VHF/UHF receivers (public service/
business bands—police, fire, etc.)

104. Dynascan’s new B&K catalog
features test equipment for indus-
trial labs, schools, and TV servicing.

105. Before you build from scratch,
check the Fair Radio Sales latest
catalog for surplus gear.

106. Get Antenna Specialists’ cat.
of latest CB and VHF/UHF innova-
tions: base & mobile antennas, test
equlpment (wattmeters, etc.), ac-
cessories.

107. Want a deluxe CB base sta-
tion? Then get the specs on Tram's
super CB rigs.

108. You'll want Xcelite's new ratch-
€t socket wrench set the moment
you lay eyes on it. It has eleven
sockets from 3/16 Inch through 14
inch. The set includes a reversible
ratchet handie with two spinner ex-
:enrs‘ions~—2 inches regular and 53,
nches.

109. Bomar claims to have C/B
crystal for every transceiver . . . for
every channel. The catalog gives list
of crystal to set interchangeability.

110. A Turner amplified mike helps
?et the most from a CB rig. This
ree brochure describes line of
base & mobile station models.

111. Midland’s line of CB (base and
mobile) equipment, and marine
transcelvers and accessories are il-
lustrated in a new 4-color 24-page
folder. There's also a separate 8-
page, 4-color flyer on scanners.

112. EDt (Electronic Distributors)
has a catalog with an index of man-
ufacturers’ items literally from A to
Z (ADC to Xcelite). Whether you
want to spend 29 cents for a pilot-
light socket or $699.95 for a stereo
AM/FM receiver, you'll find It here.

113. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radlos and electronic circuits;
parts, tools, and instructions In.
cluded.

114. Oison Eiectronics® 244-page
fully-illustrated 1974 catalog car-
ries leading national brand products
in all electronics categories.

115. Trigger Electronics has a com-
plete catalog of equipment for
those in electronics. Included are
kits, parts, ham gear, CB, hi fi and
recording equipment.

116. Get the HUSTLER brochure il
lustrating thelr complete line of CB
and monitor radio antennas.

117. Teaberry’s new 6-page folder
presents their 6 models of CB trans-
ceivers (base and mobile): 1 trans-
ceiver for marine-use, and 2 scan-
ner models (the innovative "Crime
Fighter’” receiver and a pocket-size
scanner).

118. Burstein-Applebee’s 1974 cata-
log has 276 pages of radio/TV elec-
tronics bargains. Selling for $2, it
is offered free to our readers.

119. Besides Browning's colorful
leaflet on their Golden Eagle Mark
Il base station, their packet in.
cludes other surprises. The SST
transceiver is claimed to have un-
paralleled design in the CB world.
The LTD is pictured in actual size
on a card for you to test on your
car's dash. Specifications are given
for both the SST and LTD. All litera-
ture is in ful! color.

120. Edmund Scientific's new cata-
log contains over 4000 products

that embrace many sciences and
fields.

121. Cornell Electronics’ "Imperial
Thrift Tag Sale” Catalog features TV
and radio tubes. You can also find
almost anything In electronics.

122. Radio Shack’s 1974 catalog for
electronics enthusiasts has 180
pages, colorfully illustrated—a com-
plete range (kits & wired) of hi-fi,
CB, SWL eguipment and parts.

123. It’s just off the press—Lafay-
ette’s all-new 1974 illustrated cata-
log packed with CB, hifi com-
ponents, test equipment, tools, ham
rigs, and more.

124. Mosley Electronics reports that
by popular demand the Model A-311
3.element CB beam antenna is be-
ing reintroduced. Send for the
brochure.

125. RCA Experimenter's Kits for
hobbyists, hams, technicians and
students are the answer for suc-
cessful and enjoyable projects.

126. B&F Enterprises has an inter-
esting catalog you'd enjoy scan-
ning. There are geiger counters,
logic cards, kits, lenses, etc.

127. Avanti antennas (mobile and
base for CB and VHF/UHF) are
fully described and illustrated in
new cataolg.

128. A new free catalog is avallable
from McGee Radio. it contains elec-
tronic product bargains.

129. Semlconductor Supermart is
a new 1974 catalog listing project
bullders’ parts, popular- CB gear,
and ftest equipment. It features
semiconductors.—all from Circuit
Specialists.

130. Heath's new 1974 fuli-color
catalog is a shopper’'s dream—
chockful of gadgets and goodies
everyone would want to own.
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ASK HANK, HE KNOWS

coils with an ohmeter. Shorted coils cannot be
detected this way. So, call in a serviceman if you
can’t pm-point the fault.

Lungers Appraised
| have recently received a Tung-Sol CTL-705A
rectifier tube. It is from 1943 and is still opera-
ting. | would like to know if this tube is worth
anything?

—H.R., Sparks NV
Wait till it blows, then you'll find out for sure.

Wants 4 on the Floor
How can | add another speed to my (cheap)
cassette tape recorder? It has only one speed
now (17). How about a switch to place a
resistor in series with the motor?

~—R.H., Port Calborne, Ont.
Can’t do. A series resistor will slow the speed
but ruin the regulation. Wow will be very high.
Some cassettes may even stall the drive mecha-
nism. To make the cassette tape travel faster is
done by increasing the capstan diameter, but
you may need a machine shop to fabricate the
parts. The odds are against you.

Antique Newcomer
Where can | buy an old time receiver? | don’t
care if | have to restore it.

] ) —H.T., New Orleans LA
One man’s junk is another man’s riches. Visit

a local flea market and see what you can buy.
Never can tell what you will find.

Hold that Check
| think it's unfair to charge $20 for a CB li-
cense. | moved and now I've got to let the FCC
know. Another $20 shot to H- -L!

—K.M., Kansas City KA
Save your money, pal! The Communications
Fuzz does have a heart. There is no charge for
a license modification because of a residence
change.

it Bugs Him
My question is about ecology and the role
electronics can play in the farmer's life. Why
can’t farmers use a portable electric insect
Killer in the fields instead of the chemicals
they now use?

—@G.C., Greenville SC
Sounds like a good idea, but what will the
farmer do about the fumes from the portable
electric generator that is gasoline driven? I do
believe the price is high and the bugs would
not cooperate by flying to the device and com-
mitting suicide.

Send 'em Letters
I'm afraid to contact mail order schools adver-
tised in your magazine. Are they really good?

—P.M., Boise ID
I was once afraid of sex. Yes, they really are
good. L]

-«

Use Coupon on Left!

131. E. F. Johnson's 1974 full line
of CB transceivers and accessories
equipment is featured in a new 16-
page brochure. A 4.color folder on
monitor scanner line is also offered.

132. If you want courses in assem-
bling your own TV kits, National
Schools has 10 from which to
choose. There is a plan for Gls.

133. Get the new free catalog from
Howard W. Sams. It describes 100’s
of books for hobbylsts and techni-
cians—books on projects, basic
electronics and related subjects.

134. Sprague Products has L.E.D.
readouts for those who want to
build electronic clocks, calculators,
etc. Parts lists and helpful sche-
matics are included.

135. The latest edition of Tab
Books’ catalog has an extensive
listing of TV, radio and general
servicing manuals.

136. Leader’'s catalog features “In-
struments to Believe In.”” They have
a complete line for industry, educa-
tion and service, featuring oscillo-
scopes/vectorscopes, many gener.
ators, accessories, etc.

JaNUARY-FEBRUARY, 1974

137. Pace Communications has a
packet of information for you. The
““Citizens two-way radlo’ answers
all the questions from how to or-
erate one to how much they will
cost to operate. A booklet on Pace’s
scan/monitors to keep you informed
is included.

138. Pearce-Simpson has a booklet,
‘‘Citlzens Band Radios & Scan-
ners,” which pictures and de-
scribes the various models in this
line. A section on CB antennas is
included.

139. For the latest Information on
CB transceivers by Courler, send
for their literature.

140. Featured in Siltronix’s bro-
chure are single sideband/AM chti-
zen band transceivers, pictured
and described with extra features
and specifications listed. VFO slid-
ers for monitoring are pictured as
well as export models of linear am-
plifiers.

141. Lee Electronics Labs has an
inexpensive circuit analyzer, which
is featured in this catalog.

142. Available from Royce Electron-
ics (a new name In_efectronics
manufacturing) is a 16.page cata-
log for CB'ers. See their base and
mobile transceivers, accessories
and test instruments.

143. A set of Abraxas/4 speakers
contains a rugged 12-inch long-
throw woofer with a 22.0z. Alnlco
magnet, a 5-inch sealed-back rub-

ber-damped. midrange, and two 3-
inch dome tweeters from Designers
Audlo Products.

144. For a packetful of material,
send for SBE's material on UHF and
VHF scanners, CB mobile trans-
celvers, walkie-talkies, slow-scan
TV systems, marine-radios, two-
way radios, and accessories

145. For CB'ers from Hy-Gain Elec-
tronics Corp. there is a 50-page, 4-
color catalog (base, mobile and ma-
rine transceivers, antennas, and
accessories). Colorful literature il-
fustrating two models of monitor-
scanners is also available.

146. Robyn International has 4-color
“'spec’” sheets for each model of
thelr CB (bpse and mobite) trans-
celvers and monitor-scanner lines.

147. Telex’s 4-page, 2-color folder
Wustrates their new line of boom
microphone head-sets for CB'ers
and hams, as well as their line of
communlcations headphones.

148. American Trading Corp. offers
you two catalogs in 4-color. One
features their Electronics 2000/
Contact CB, pictured with descrip-
tions and specifications. Their
Monitor/Scanner, Surveyor Model
4H 4U, is featured in the second
catalog.

149. Cush Craft has a catalog on
Citizens Band Antennas for every
purpose. The Ringo base antenna is
feafured, as is the new Superfire 8-
element horizontal/vertical power
beam.
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THE ICARNING
EXPERIENGE

by Jack Schmidt

“That was a ‘hot wire,’ Marion,
not a ‘hot circuit’!”

excited in the wachamacallit
and they fly away.”

“It picks up radio waves from
gaseous nebulae, and blacked
out professional games”

§

“. .. and then the capacitor. . ..
er...ah...capacits!”

‘.. then the radar waves bounce
off your speeding car back to
the little black box in my car.”
30 ELEMENTARY ELECTRONICS

“It doesn’t look like a
good school to me, Harry!"
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elementary........ ...

Electronics

Tune This Radio with a Voltage Divider!

by Charles Green W6FFQ

UNE IN with the new space-age solid-state compo-

nents that have transformed receiver technology. The
old reliable tuning capacitor that was used in the old
tube receivers is still with us and is still almost as large
in size. Attempts at size reduction, decreasing the air gap
between plates or using a mica dielectric, still are not
enough.

But in the last few years, a solid state equivalent to the
tuning capacitor has been developed to the point of
enough capacity to tune the broadcast band and will be
put into use soon. This solid-state device is called the
Varactor, and is a type of semi-conductor diode.

You can experiment with varactors with our simplified
broadcast band receiver. The old reliable regenerative
detector circuit is used for simplicity, and is brought up
to date with a field effect transistor (FET) used as the
detector. An audio amplifier module is included that
drives a small speaker mounted on the front panel. The

receiver is built using an rf
breadboard style of construction
(Turn page)
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@ @ VARI-CAP TUNING THE BCB

for some very easy experimentation on a
7-in. X 5-in. x 2-in. metal chassis. Informa-
tion is given for the use of selected silicon
diodes as varactors in addition to commer-
cial varactors.

About The Circuit. RF signals from the
antenna are connected via J1 to the primary
winding of coil L1 which, in turn, is tuned by
the varicap diode with tuning control R4.
Signals from the tuned circuit are detected
and amplified by a FET version of the grid-
leak—the gate-leak detector Q1. Some of the
rf energy from the source circuit of QI is
fed back from the tickler winding, detected,
and re-amplified. When there is too much
feedback, the gate-leak detector circuit of
Q1 will oscillate. The amount of feedback
is therefore controlled by the Regen con-
trol R2 and adjusted to just below the point
of oscillation for maximum sensitivity and
selectivity of BC band signals.

The detected signals from Q1 are coupled
via T1 to volume control R6 and the ampli-
fier module. Further amplification of the
signals is performed by the module and the
signals are heard on the 8-ohm speaker.

What's a Varactor? The varactor diode
is a semiconductor junction diode that be-
haves like a capacitor when reverse voltage
bias is applied. The capacitance is formed
by the space charge or depletion region
around the internal P-N junction of the
diode, and the amount of capacity is
changed by varying the reverse voltage bias.
This type of diode is also known as a
voltage-variable capacitance diode or as a
vari-cap.

The basic semiconductor junction diode
is formed of a material such as silicon that

has two portions of the material doped
in  manufacturing by adding controlled
amounts of chemicals. The doped portions
have opposite electrical characteristics; “P”
type with an excess of positive electrical
charges (or hole) and “N" type with an ex-
cess of negative electrical charges (elec-
trons). As shown in the drawing, the boun-
dary between the two types is called a P-N
junction, and there is a depletion layer (or
region) that is also called the space charge
region. This region is in an area along both
sides of the P-N junction.

This space charge region is an area that
acts as an electrical insulator (electrons will
not normally flow across it) when no ex-
ternal bias voltage is applied, and therefore
bars the passage of an electric current
through the P-N junction. When an external
voltage bias is applied the space charge re-
gion will narrow and disappear. This will
permit the diode to conduct (electrons will
flow across the P-N junction). As shown in
the drawing of a diode being used as a rec-
tifier; the space charge regioh will vary from
very narrow (and disappearing) to very
wide, when the alternating voltage changes
polarity and gives the diode a reverse bias.

Solid Tuning. As also shown in the
drawing, a diode has an internal capacity
between the P and N type materials with
the non-conducting space charge region act-
ing as the capacitor dielectric. When the
diode has a low reverse bias voltage, the
space charge region is narrow, and the ca-
pacity effect is the same as if the plates of
a tuning capacitor are close together—
high capacity. If the diode has a high value
of reverse bias voltage, the space charge
region is wide, and the effect is as if the
plates of a tuning capacitor were moved
apart—Ilow capacity. The actual capacity
depends upon the physical and electrical

Start Here. Back off volume
to a low level unti! station
is tuned and regeneration is
properly adjusted.

Then. Rotate tuning control
unti! a whistle is heard in-
dicating the presence of a
broadcasting station. Rock
control back and forth to
tune radio to center of
channel as indicated
by the loudest whistle.

Finally. Back off the regen-
eration contro!l until the
whistle just disappears. This
control should be adjusted
as near to the point of oscil-
lation (audio whistle) as
possible. Increase volume
contro! as required. If the
unit again breaks into os-
cillation, back off the re-
generation control to a
stable setting.

ELEMENTARY ELECTRONICS




characterists of the particular diode, and
commercial varactors are specially manu-
factured and selected semiconductor diodes.

When a varactor diode is connected into
a tuned circuit as shown in the diagram, the
capacity of the diode can be varied by a
tuning potentiometer which changes the

value of the reverse bias voltage of the
diode. When the bias voltage is high, the
tuned circuit is at the highest frequency of
operation, and when the voltage is low, the
frequency is low. Capacitance “C” is an rf
bypass capacitor for the tuning poten-
tiometer.

AAV—Audio amplifier, 100 mW, 4 to 8.ohm
output (Rodio Shock 277-1240 or equiv.)
C1,C3—470 pF disc capacitor, 12 VDC or better
(Radio Shock 272-125 or equiv.)

€2,64—.01 uF disc capocitor, 12 VDC or better
(Rodio Shock 272-1065 or equiv.)

C5—5 uF electrolytic capocitor, 12 VDC or bet-
ter (Rodic Shock 272-1001 or equiv.)

J1—~Phone jock or binding post for antennc
terminal (Rodio Shock 274-661 or equiv.)

J2 to J6—Fchnestock clips for binding posts
(Radio Shock 270-393 or equiv.)

L1—BC Bond ontenna coil with three-turn tickler
winding; see text (Miller A-5495.A)

Q1—FET, HEP-802 (Motorola)

R1—2.2-megohm, %-wott resistor (Rodic Shack
271.000 or equiv.)

R2-—500-chm potentiometer, lineor toper (Radio
Shack 271-066 or equiv.)

1 VOLT 10 VOLT
(REVERSE BIAS) (REVERSE BIAS)
{+)
INTERNAL _NARROW WIDE
GO et
CHARGE ‘¢ =
SPACE REGION REGION IS RF (+BIAS
CHARGE BYPASS VOLTAGE)
(=) AEglon ) ) FOR POT +yniNG POT
vm'%cETRoR LOW BIAS ’;'RGonBo'ég VARACTOR TUNED
PROVIDES L—=C CIRCUIT
BIAS
Gl D 470pF AUDIO AMP
470pF T
ANT (I)U (2 :c()p d PJlfs &R INPUT -
N H (GREEN)  SPKR
R) ! VOLUME | | COMMON(+) OUTPUT|
.();go 223k (3) 2.2 Meg tR%DL)ACK /
-l . _)
L | = 8n
TICKLER RS J__ SPEAKER
LJ{ diai ISF'F 100 =
wxm-cwd“ ANODE W a
e, = CATHODE | + ‘2"‘”
——c?z’.}—gg—"m 5 GREEN G SD
OFT 10k TUNE Pl Be ol
J5(EXT.V) o
JUMPER J6(B+)
°9VDC°-1

PARTS LIST FOR VOLTAGE-TUNED RADIO

R3—10,000-chm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

R4—10,000-0chm potentiometer, lineor toper (Ro-
dic Shack 271-1715 or equiv.)

R5—100-chm, V2-watt resistor (Radic Shack 271-
000 or equiv.)

R6~—5,000-ohm potentiometer, audic toper (Ro-
dio Shock 271-1720 or equiv.)

T —Transformer, 10,000-ochm primary, 2,000-
ochm secondary (Radio Shack 273-1378 or
equiv.)

Misc. 8-chm specker, 7-in. x 5-in. x 2-in. chassis,
5-in. x 7-in. perfboord, push-in clips (Radio
Shack 270-1394 or equiv.), 4-in. x 7-in. front
ponel (metol or copper-backed phenolic),
knobs, Vari-cop diodes (see text), 9-volt bot-
tery or 9 VDC power supply, hookup wire,
solder, etc.
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@ @ VARI-CAP TUNING THE BCB

When a varactor is used in a tuned cir-
cuit, the amount of the change in capac-
itance of the semiconductor diode with the
applied reverse bias voltage becomes im-
portant. In a tuned circuit (LC) the fre-
quency ratio varies directly as the square
root of the capacitance ratio. A varactor
must therefore have a capacitance ratio of
4 to 1 if the tuned circuit is to be tuned
over a range of 2 to 1.

Simple Building Hints. The receiver is
built breadboard style with the components
mounted on a perf-board. Even though the
receiver operates on the BC band, wiring
of the QI regenerative detector circuit may
be critical. For best results, follow our pho-
tos for parts placement.

Start construction by cutting out the top
of a 5 x 7 x 2-in. aluminum chassis to a
V5-in. rim all around. Slot and bend up two
1v2-in. tabs at each end of the front rim of
the chassis and drill mounting holes for
the front panel. Our front panel is a 4 x
7-in. copper-backed phenolic section of the
type used for printed circuits, but any size
metal panel can be used as well. Cut a perf
board section to size to fit the top of the
chassis and install it with sheet meta! screws
to the rim of the chassis.

VARACTOR

Lt 2 ¢i R al C3

ca

Coil L1 is mounted on the perf board by
soldering the terminals to push-in clips. Re-
move the )0 pF ceramic capacitor sup-
plied with the coil before mounting, and
make sure that the coil is positioned for the
shortest connections (as shown in the sche-
matic). Q1 is also mounted with push-in
clips soldered to the leads and positioned
close to L1. T1 is installed on the board
with push-in clips soldered to the trans-
former mounting tabs.

Install the remainder of the parts on the
perf board and chassis, then wire them as
shown in the schematic. Wind three turns of
hookup wire around the top end of the L1
secondary winding for the tickler and twist
the leads together to hold them in place on
the coil.

The amplifier module is mounted on the
perf board with machine screws and 4 -in.
spacers. Make sure that you connect the
common (+) red wire to B4 as shown in
the schematic. Clip off the unused red wires
that normally are connected to a switch.
(See the schematic supplied with the module
for details.) The amplifier module black
(—) wire should be centered to B— (com-
mon ground).

Check The Tickler. Connect a good
outside antenna to J1 and a ground con-
nection to J2. Connect the red wire (B+)
to the (+) terminal of a 9-volt battery or dc
power supply, and connect the black (B—)

AF
MODULE

TI RS C5

if you place your components in approximately the same location as the author, you will
have an excellent chance for success with your project. Note “‘tickler’’ at top of L1.
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TUNING
POTENTIOMETER

LI
TI

ANTENNA
JACK

TO 9vDC

receiver wire to the (—) terminal. Connect
a 100 pF capacitor to J3 and J4 (in place
of a varactor), and adjust the tuning slug on
L1 until you hear a received signal in the
speaker. Adjust R6 for a convenient audio
volume, and then adjust R2 until the signal

To this simple circuit tuning

in stations means varying a
reverse bias voltage to the
varactor diode which increases
capacitance in proportion to
the decrease in reverse bias.
Varactors are solid-state
variable capacitors that can
take the place of the usual
mechanical variety.

is received as a whistle (the QI regen cir-
cuit is in oscillation). Then back off on the
R2 adjustment until the signal is received at
best volume and selectivity. It may also be
necessary to readjust the L1 tuning slug. If
the signal can not be received as a whistle,
reverse the connections to the tickler wind-
ing.

gYou can connect a 365 pF variable tun-
ing capacitor in place of the 100 pF capaci-
(Continued on page 40)

TUNING THE 50 STATES ON MEDIUM WAVE

Because the BCB band is so crowded with stations, logging all 50 states is tougher than it used to be.
But, with patience and luck, you.can do it. Here are your best bets.

State Call Freq. (kHz) State Call Freq. (kHz)
Alabama WYDE 850 Montana KXLF 1370
Alaska KFQD 750 Nebraska KFAB 1110
Arizona KTAR 620 Nevada KOH 630
Arkansas KAAY 1090 New Hampshire WKNE 1290
California KFBK 1530 New Jersey WPAT 930
Colorado KOA 850 New Mexico KOB 770
Connecticut WTIC 1080 New York WABC 770
Delaware WDOV 1410 North Carolina WBT 1110
Florida WQAM 560 North Dakota KFYR 550
Georgia wsB 750 Chio WLW 700
Hawaii KORL 650 Oklahoma KOMA 1520
ldaho KGEM 1140 Oregon KEX 1190
Iltinois WLS 890 Pennsylvania KDKA 1020
Indiana WOWO0 1190 Rhode Island WPRO 630
lowa WHO 1040 South Carofina WCSC 1390
Kansas WREN 1250 South Dakota WNAX 570
Kentucky WHAS 840 Tennessee WSM 650
Louisiana WWL 870 Texas WOAI 1200
Maine WCSH 970 Utah KSL 1160
Maryland WBAL 1090 Vermont WHWB 1000
Massachusetts WBZ 1030 Virginia WRVA 1140
Michigan WIR 760 Washington KGA 1510
Minnesota WCCO 830 West Virginia WWVA 1170
Mississippi WOKJ 1550 Wisconsin WKOW 1070
Missouri KMOK 1120 Wyoming KWYO 1410
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4-Channel Receiver. . .249.95"°

B) New Heathkit ]
4-Channel Amplitier. . .179.95*

f '. B L . P
v e " - / )
] o 5 -E"M .” ‘
N\ : C) New Heathkit e
\._B&W Portable TV...129.95° : ' ) New Heathkit

Ultrasonic Cleaner. . .54.95"*
\

e
\ /

. E) New H'ealhkll/
Thomas Electronic Organ. . . 1045.00°

less rhythm section

H) New Heathkit
Pocket Calculator. . .69.95°

F) New Heathkit
Digital Thermometer. . .59.95*

YV

G) New Heathkit
Home Weather Station. ..89.95"
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Eight exciting new HEATHKIT products to help
you build new meaning into Christmas

A) Heathkit AR-2020 4-Channel Receiver. . .249.95*

A highly sophisticated 4-channel receiver at an incredibly low
kit-form price. The new AR-2020 offers 25 watts music power
per chdnnel, a built-in decoder for reproducing matrixed 4-
channel material, and an AM/FM tuner that boasts 2xV sensi-
tivity, 2dB capture ratio. For custom-tailored sound there are
individua! front pane! controls for all four speakers plus a
“master” control, pushbuttons for all modes of operation and
inputs to accommodate phono, tape and auxiliary source in
stereo or 4-channel combinations. The solid-state circuitry
mounts on modular plug-in boards for easy assembly and self-
service. And the low kit price includes the cabinet, too! Mail-
ing welght, 31 Ibs.

B) Heathkit AA-2005 4-Channel Amplifier. . .179.95*

For the 4-channel purist, the 100-watt amplifier section from
the AR-2020 with integrated pre-amp and complete control
package. The AA-2005 also gives you built-in encoder circuitry
to handle all the matrixed 4-channel material currently avail-
able. The sophisticated front-panel control section provides
access to 25 watts of music power per channet in just about
any combination you can imagine, including stereo and mono
modes. Individual level controls, plus a master volume, further
enhance the flexibility of the AA-2005. Modular solid-state de-
sign with plug-in.circuit boards simplifies assembly and makes
trouble-shooting a breeze. And the slim-line cabinet is part of
the bargain. Mailing weight, 28 ibs.

C) Heathkit GR-104C 12V black & white TV. . . 129.95*
One of the most popular kit-form TVs ever — now with total
detent tuning on all UHF and VHF channels so you lock-in on
each station the first time, every time. Plus the 104C retains all
the great features that make it the number-one kit-builder's
portable. All solid-state circuitry with “‘up-front” speaker and
secondary controls. Go-anywhere capabillity lets you use itin
the home, on the road with the 12-volt adapter supplied, or
outdoors with optional rechargeable battery pack. The high-im-
pact beige and black cabinet has built-in carrying handle, UHF
and VHF antennas. But best of all it's a TV you can build—in
six enjoyable evenings — so you know how it works and how to
keep it working for years. Malling weight, 35 Ibs. Optional bat-
tery pack and sun shield, Kit GRA-104-3, 9 Ibs., 42.95.°

D) Heathkit GD-1150 Ultrasonic Cleaner. . .54.95*

This newest idea in labor-saving electronics makes quick work
of items you hate to clean. Art and decorator paint brushes,
intricate jewelry, watches, glasses and contact lenses, den-
tures — just about anything except pearis and plastic. Just fill
the tank with a safe detergent or solvent, set the 0-5-min. tim-
er and switch the unit on. Ultrasonic waves generate millions
of tiny cleansing bubbles In the solution and force them Into
every little corner . ..Uniquely gentle, you can use it for all
those delicate valuables. And In Heathkit-form, Ultrasonic
cleanling is a great buy, too. Build your GD-1150 in one or two
easy evenings. All components mount on just one board. Maii-
ing weight, 5 ibs.

E) Heathkit/Thomas Organs. ..995 and 1045*

The most beautiful organ kits we have ever offered. And they
sound as magnificent as they look. The TO-1260 series takes the
successful Heathkit/Thomas collaboration to a new musical
high. Features include two 44-note over hanging keyboards,
and a 13-note Radial Arc pedal board. Behind the soaring
stereo sound are two powerful 35-watt rms solid-state ampli-
fiers and two specially designed wide-range 12-inch heavy
duty speakers. Also, there is a convenient accessory panel for
quick installation of cassette recorder, earphones and external
tone cabinet. Cabinets come preassembled and finished. Con-
temporary model, TO-1260W, (not shown) $995. Mediterranean,
TO-1260M, (shown) $1045. Express freight, 203 Ibs. Optional
Rhythm Section, TOA-60-1, 5 Ibs., 249.95°.

F) Heathkit 1D-1390 Digital Thermometer. . .59.95*

Now digital electronics can tell you the temperature indoors
and out—accurately, unmistakably. The new ID-1380 con-
tinuously monitors two different temperatures at sensors
placed inside and outside your home. A rear-panel switch lets
you set the bright digital readout to alternately display indoor
and outdoor temperatures at four second intervals, or to con-
tinuously show just one lemperature. A second switch sets
your electronic thermometer for Fahrenheit or Centigrade read-
ings. Display includes plus and minus and indoor/outdoor in-
dicators. Includes 85 feet of cable and two sensors. (Styled to
match Heathkit Digital Clock $54.95). Mailing weight, 5 Ibs.

G) Heathkit 1D-1290 Home Weather Station. . .89.95*

Now you can build your own professional-type home weather
station — at kit-form savings! The new 1D-1290 features 5 func-
tiohs, solid-state circuitry, plus weathetized wind-cup & wind
vane that mount in minutes to your TV mast or anywhere handy.
Barometer has special movement with 2%2 times greater point-
er deflection — shows as little as .02 in. of change without
squinting. 8 compass points light up on the wind direction
indicator to give you 16-point resolution. Wind speed indicator
has switch-selected 0-30 and 0-90 mph ranges for more ac-
curate readings. And the thermometer gives you the tempera-
ture indoors or outdoors at the flip of a switch. Handsome
simulated wainut housing with black & gold instrument cluster
mounts either vertically or horizontally on wall, or sits on desk
with end panels provided. Kit inciudes informative weather
book — goes together in just a few evenings. Mailing wt., 8 Ibs.
50 ft. cabte, 5.95°, 2 Ibs.; 100’, 9.95", 4 ibs.; 150, 14.95°, 6 ibs.

H) Heathkit 1C-2006 Pocket Calculator. --69.95*

This battery-powered beauty is less than one inch thick yet
performs all mathematical functions with resuits up to eight
digits. A constant (K) switch permits fast repetitive work when
multiplying or dividing. %" LED display reads-through bright
and clear with no distorting magnifier. Uses readily available
9-volt battery or optional AC converter for desk-top operation.
1t's a rewarding stocking stuffer for businessman, housewife or
stgdent. Mailing welght, 2 ibs. GRA-43-1, AC converter, 1 Ib,,
3.95°.

Visit your nearest Heathkit Electronic Center ... or send for FREE catalog

HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix;
CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona,
Redwood City, San Dlego (La Mesa), Woodland Hllis;
COLO.: Denver; CONN.: Harttord (Avon'); FLA.: Miaml
(Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Oowners
Grove; IND.: Indisnapolis; KANSAS: Kansas Clty (Mis-
sion); KY.: Loulsville; LA.: New Orleana (Kenner): MD.:
Baltimore, Rockville; MASS.: Boston (Wellesley): MICH.:
Detroit; MINN.: Minneapolis (Hc:rklns&; MO,: St. Louls;
NES.: Omaha; N.J.: Fair Lawn; N.Y.: Butfalo (Amherst),
New York City, Jericho, L.I., Rochester, White Pigins]
9,1 Cincinnati '(Woodlnwn). Cloveland, Columbus; PA.:

f P A.L: Provi { )i
YEXAS: Dallas, Houston; WASH.: Seattie; WIS.: Mil-
waukee.

of
| electronic
kits

World's r——————— o — e o o -
fargest | HEATH COMPANY, Dept. 139-1
selection Benton Harbor, Michigan 49022

|

[J Please send FREE Heathkit Catalog. :
Enclosed is §. plus shippi i
] [J Pleass send model(s). |
|

|

i

{ Name.
| Addr
Clty. State. 2ip.

* Mail order prices; F.O.B. factory.
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CIRCLE NO. 1 ON PAGE 17 OR 103
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@ @ VARICAP TUNING THE BCB

(Continued from page 35)

tor for easier signal tuning or to allow re-
ception of signals at the lower end of the
band for this test. This test will show that
the basic receiver circuits are operational.
At the conclusion of the test, remove the
capacitor from J3 and J4, and then connect
a short jumper wire between J5 and J6.
This jumper is necessary to provide a B+
connection to the R4 tuning control.

Selecting Your Varicap Diode. The re-
ceiver can be used with either commercial
varactors or selected ones from your stock
of surplus or used semiconductor diodes.
Some transistors will also operate as varac-
tors. The commercial varactors may not be
easily available to the experimenter, as they
may have to be specially ordered from
local parts houses that handle industrial
electronic components.

The following are some varactors that
can be used with this receiver: Motorola—
MV1401 (“EPICAP”) 550 pF at 1-volt
bias, 10:1 ratio; Motorola MV 1405 250 pF
at 2-volt bias, 10:1 tuning ratio, HEP
R2505 100 pF at 4-volt bias, 3:1 ratio; and
Radio Shack:; 276-676 (5 varactor diodes
kit) 10 to 50 pF. There are many more
types by different manufacturers, but at
this time not much information is available
for the experimenter. Unfortunately, most
of the commercial varactors do not have
enough capacity to tune over the complete
BC band; they are more suitable for short

still in the process of developing varactors
for use in home radios (as well as TV sets)
and more varactors should be available for
experimentation.

You can also experiment with ordinary
silicon rectifiers used as varactors with this
receiver. Since the properties of a diode
that go to make a good varactor are not
necessarily that of a good rectifier, it is nec-
essary to test the diodes for varactor opera-
tion. Also varactor qualities may vary a
lot. Even when one of a particular type or
manufacture is found to have varactor op-
eration, other diodes of the same type
may not work at all. It may be considered
to be a sort of treasure hunt to find varac-
tors among your surplus and used diodes.

Best way to test diodes for varactor op-
eration is to connect them to the receiver—
the diode anode to J3 and the cathode to J4.
Then, tune R4 and see if signals can be re-
ceived over the BC band for a rough check.

It was found that a GF-X4 rectifier diode
worked ok, and several of the Radio Shack
276-599 kit of untested diodes operated as
varactors. Disconnect the connection be-
tween J6 and J5 and try operating the
varactors with the external dc power supply
(+) terminal connected to J5, and the
(—) terminal to J2 for a greater capacity
tuning ratio range. Try various higher volt-
ages within the maximum voltage rating
of the diode.

Try experimenting with transistors as
varactors. Connect them as follows: ermirrer
of an NPN type to J4, base to J3; or col-
lector to J4 and base to J3. Connect the
base of a PNP type to J4, collector to 13;

wave and UHF operation. But industry is or base to J4 and emitter to J3. m,

AM CLEAR CHANNELS FOR NORTH AMERICA
540 Clear (Canada) 780 Clear 1010 Clear (Canada, Cuba) 1170 Clear

L |
1 1
1 1
: :
1 640 Clear 800 Clear (Mexico) 1020 Clear 1180 Clear '
1 650 Clear 810 Clear 1030 Clear 1190 Clear (U.S., Mexico)
1 660 Clear 820 Clear 1040 Ctear 1200 Clear 5
1 670 Clear 830 Clear 1050 Clear 1210 Ciear !
' 680 Clear 840 Clear 1060 Clear (U.S., Mexico) 1220 Clear (Mexico) -
1 690 Clear 850 Clear 1070 Clear (U.S., Canada) 1500 Clear '
1 700 Clear 860 Clear (Canada) 1080 Clear 1510 Clear 1
1 710 Clear 870 Clear 1090 Clear (U.S., Mexico) 1520 Clear i
' 720 Clear 880 Clear 1100 Clear 1530 Clear :
8 730 Clear (Mexico) 890 Clear 1110 Clear 1540 Clear (Bahamas) i
3 740 Clear (Mexico) 900 Clear {Mexicoy 1120 Clear 1550 Clear '
i 750 Clear 940 Clear (Mexico, Canada) 1130 Clear (U.S., Canada) 1560 Clear (Cuba) :
1 760 Clear 990 Clear (Canada) 1140 Clear (U.S., Mexico) 1570 Clear (Mexico) .
' 770 Clear 1000 Clear (U.S., Mexico) 1160 Clear 1580 Clear (Canada) H
l-----------------------------l‘-------------------------------A

40 ELEMENTARY ELECTRONICS




R

]

t
- v: ! e ——

Here's a maintenance free antenna tower you erect yourself...with your feet on the ground
by Peter L. Dexnis, WA3LOQ—Technical Editor

TION?” To look for an answer to

this key question often asked by
readers, let’s go to the TV transmitter site.
A broadcaster knows that ERP (effective
radiated power, a product of antenna gain
and transmitter power) and antenna height
above average terrain play important parts
in his station's coverage area. Broadcast-
ers’ antennas must be high because VHF

QQHow CAN I IMPROVE MY TV RECEP-

JANUARY-FEBRUARY, 1974

and UHF wavelengths assigned to TV broad-
casters by the FCC cannot travel (propa-
gate, as radio engineers say) much beyond
the horizon seen by the antenna. If a broad-
caster increases the height of his transmit-
ting antenna, the distance to his “radio hori-
zon” increases and a greater coverage area

for his station exists.
We can’t do much about ERP at our end,
(Continued on next page)
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@ @ ANTENNA TOWER

Ascom/Universal aluminum tawers come in various
heights and wind load facters ranging from 30-ft.
with a 35-sq ft. wind load to a giant 90 feet and
2 sq ft wind loading. We selected a 50 ft model
delivered as you see it abave, tel2scoped into
two packages easily carried by ome person. Yotal
weight is only about 97 pounds. Full information
on all mode!s is yours by circling No. 76. W

Cut or unwind the wire binding each package and
lay out each ten foot section end to end in
proper sequence; begin by placing the bottom
section where the tower will stand. This checks
for enough clearance when ysu later walk the
tower up to standing position. Digzing the
proper size hole, here a 3 x 3 x 4 foot deep

pit, is the most energetic part ¢f your project.

Bolt the Jower 10 feet of tower to the base and
place it in the hole. Be sure tilt direction is
common for all hase legs and oriented properly
as concrete is poured. Here you have a choice.
An average tower requires 2 cubic yards or less
of concrete. You can mix your own, but baving
ready mix delivered costs about the same ¥ you
consider the cost of renting equipment. W

Ger it plumb! This very important step insures
your vertical dimension. You have a good hour,
under normal circumstances, to plumb (make
perfectly vertical) the lower 10 feet or tower.
Remember it's important to keep the base pivot
points three inches above the concrete. Also, be
sure to use the 3500 mix concrete for yosr hase.
It usually costs no more than a lighter mix.

ELEMENTARY ELECTRONICS



Do a neat job of smoothing the top of your
concrete base, and shere up the sides with
pieces of flat molding, before or after the
concrete has been poured, for neat edges.
Remember your first ten fest of tower hold tripod
base poles in the correct position during 3 to 4
day wait for the concrete to set. Da net put
undue pressure on this firsi assembly. W

When concrete has set, fit and lock the ten foot
upper sections together. Kun cable inside tower
and fasten your antenna to the upper section
with a 5-foot steel pipe. Taping at intervals
keeps cable still during windy weather. But be
sure to use proper lead in. Do not use 300-ohm
ribbon cable. Use only 75-0hm coax—if antenna
accepts it—or shielded 300-ohm twin lead.

JANUARY-FEBRUARY, 1974

but if we boost our antenna height just a
little, we may be able to snag some of his
signal as it propagates out into space beyond
his radio horizon.

Fortunately, you don't need the kind of
height he has to greatly improve your fringe
area reception. The broadcaster did most of
the work already. Unless you're way down
the wrong side of a mountain, a better sig-
nal is up there—often just a few tens of feet
above the surface—waiting to be grabbed
by the electronic tentacles of a multi-element
antenna.

Incidentally, there’s nothing in the rule
book that says you can't mount your Ac-
tion Band monitor antennas on your tower.
You can benefit from the extra antenna
height when copying mobile stations on the
move. Characteristic flutter on mobile VHF
transmissions, coupled with the relatively
low power of mobiles, can interrupt recep-
tion to the point of “closing over” the signal
by your receiver’s own squelch. If that’s your
problem, a thirty foot or more boost to a
gain-type antenna can make a big, big dif-
ference. Also, as this is being written, there
is a docket before the FCC to raise the 20-
foot height restriction of CB transmitting
antennas to a towering 60 feet! (There’s no
general restriction, by the way, on CB an-
tennas used for receive only.)

On the following pages we show how easy
it is to erect a sturdy ASCOM antenna
tower. Based on a simple two-point pivot
and aluminum construction, it gives you a
tilt-up tower that can be assembled on the
ground and “walked up” into position by
one, two at the most, people. You can also
order tower accessories for roof guyed tow-
ers, and rotor mounts to support popular
antenna rotators.

Take a tip from broadcasters. Boost your
antenna and give a natural boost to fringe
area reception. And remember, if you're fif-
ty, sixty or more miles from a large metro-
politan area—even though you may have a
local station or two—there’s a good chance
a whole ’nother set of channels is up there
just waitin’ to be plucked! Take a drive
through the Northeast section of Philadel-
phia, PA. You'll see a large number of tall
skyhooks and super-fringe antennas pointed
to good old NYC ninety miles away. Guess
the Mets have some mighty loyal fans even
in Philly land! (More photos next page)
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Poor connections at the antenna can make your
entire system inefficient. Tighten securely and
use tape to remove all pressure from connection.

i

e

Remove bolt from each front leg and both
from rear as shown. Tilt 10 foot section to
ground and make final connection to upper part
of tower. Walk up tewer after orienting antenna
in direction, of distant station. Replace bolts.

Perched a full 53 feet above ground zero, a long
range UHF/VHF TV antenna “looks” over nearby
trees to provide full-time reception from
transmitters 70 miles away. Antenna model 70-238
is one of the 70 Series color spectrums from
Finco. Get more info from Finco, circle No. 75.

For more Ascom/Universal tower products info,
circle No. 76 on Reader Service page 17 or 103. B
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by KathiMartin KA10614

LlSTENlNG IN to the Citizen's Band often
gives a distorted overall picture of what's
happenin’ now! Hearing pile-ups 10 deep
and the sidewinders squawking away with
SSB often gives the impression that every
CB'er is hot for a full-feature 23 channel
powerhouse. But as many letters to “Old
Kathi” attest, there is much interest in a
rig just for channel 9, or channel 9 with one
or two additional channels for car to home
commuinications.

The basic idea, of course, is rock-bottom
priced equipment for the (we hope) occa-
sional call for assistance on channel 9. Or,
for an infrequent shout back to the house
for information. In short, why spend a
couple of hundred clams for fantastic per-
formance when all that might be needed is
enough electronics for a short range con-
tact? (We fail, quite frequently, to sec the
trees for the forest.)

The Royce 1-590 is from Royce Electronics Corporation,
1142 Clay Street, North Kansas City, MD 64116, Sug-
gested retail price is $69.95.

Full power, mini-size
plus low initial cost
means a great little
performer for Channel 9
emergency and RV use.
Campers and boaters will
find it a fine way to

get the safety factor
2-way radio can add

to recreation vehicles.
For additional%nfo

read on, then circle
No. 86 on the

Reader Service Page.
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Well, for those of you want just a
channel 9 rig, or something which can carry
your voice back to the house from the local
shopping center, I've come up with a winner
from the new '74 CB transceivers—the
Royce Model 1-590.

Heading the list of features of the Royce
1-590 is its size, 2V2-in. high x 4-in. wide
6'-in. deep. That's right, actually smaller
than many 100 mW walkie-talkies, yet the
Royce is a full-5 transceiver. It's so smail
you can actually tuck it into the smallest
glove compartment and close the door, or
slip it under the driver’s seat. If you prefer
the usual under-dash position you can use
the supplied mobile mounting bracket.
Looking at the front panel you see that
operation couldn’t be easier. There is a
three position Channel selector, an Off/
Volume control and a linear slider-type
Squelch control. That's the whole bit on the
business end. The rig is normally supplied
with crystals for channel 9 (Aha!). Because
the receiver is single conversion, crystals are
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available just about anywhere at budget
prices for channels you might want to add
at a future time.

To add or change crystals you need only
remove the four screws that secure the bot-
tom of the case, drop the bottom with its
attached speaker and insert the new crystals.
A rubber support keeps the crystals in place
even though the sockets are upside down.

Once the case is open you'll notice some
unusually good construction for equipment
so small and inexpensive, which is reflected
in the notably good performance (which I'll
get to later). First, the modulation trans-
former is relatively large; it has a lot of
iron, which is reflected in its excellent mod-
ulation. Transistor heat sinks are the ex-
truded industrial type, rather than dinky
bits and pieces of metal; jacks are obviously
of better quality and the capacitors are the
same Mylar type you'll find in industrial
equipment. Even the clip terminals used for
the speaker wires are heavy duty—they look
like they’ll carry 10 amperes.

A Big Voice. The receiver section is single
conversion with a ceramic filter in the IF
amplifier. The sensitivity measured 0.5 uV
for a 10 dB signal plus noise to noise ratio
(10 dB § 4+ N/N), and that’s a whole lot
of sensitivity at any price. The selectivity
measured 45 dB adjacent channel rejection
—good for a single conversion receiver!
Image rejection was 16 dB, similarly good
for single conversion, and the AGC action
for an input signal range of 2 to 10,000
uV was a very good 5 dB. Best of all, the
output sound quality was excellent, crisp
and very clean.

The more or less conventional transmitter

This is a 3-channel rig with crystals
for channel-9 supplied. Add one or two
channels by adding crystals available
from CB dealers and mail
order catalogs.

CRYSTAL SOCKETS

delivered 3.3 watts RF output into 50 ohms.
Modulation was limited to 100% and the
microphone sensitivity was —13 dB, mean-
ing you have to keep the mike in close or
raise your voice for full modulation; but not
having super-gain means the background
road noise won’t grind away under your
message.

Power supply requirement for the Royce
1-590 is 12 VDC with a negative ground.
The power supply leads are attached, as is
the microphone. A fuse holder is integral
with the positive battery wire. Extra fea-
tures include a remote speaker jack and a
user adjustable TVI filter.

TVI
FILTER

ANTENNA
JACK

REMOTE
SPEAKER OUTPUT

This rig is particularly well suited to «a
temporary mobile or portable installation
with its 2-wire power cable. Some CB sets
require a direct chassis ground connection

Summing up. All in all, the Royce 1-590
is a very attractive package for the CB’er
needing less than 23 channel coverage.
Though its plain black plastic cabinet
doesn’t look like much, there’s a lot of per-
formance packed inside. When we speak of
low-cost channet 9 rigs, the Royce 1-590
is the way it should be done. For additional
information circle number 86 on the Reader
Setvice Card. B

MODULATION TRANSFORMER
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miniature flashlight, attached to a key

chain, is an extremely useful device. The
trouble is, most key chain flashlights use
standard filament light bulbs, which are no-
torious current hogs and have rather short
lifetimes. Because of its minute size, almost
unlimited lifetime and very low current con-
sumption, the LED (Light Emitting Diode)
is, to date, the best device to use in such a
flashlight.

The LED is a revolutionary new solid state
lighting device that has no filament to heat
up and burn out. Instead, it produces a ‘cold
light’ like fireflies do. It is basically a for-
ward-biased diode composed of gallium ars-
enide instead of the more usual silicon or
germanium. Since it generates most of its

by Thomas R. Fox

light in a narrow bandwith, the LED is only a
step away from being a LASER. Also, its
nearly monochromatic properties, the color
of the LED is quite unusual and many have a
rubylike appearance. See light chart.

Many types of LED's are suitable for such
a miniature flashlight. Motorola’s MLED600
is a good choice to use in a miniature flash-
light since it provides a high light output at
a low voltage—1.55 volts is enough to turn
it on.

The power supply Bl, for the device is
two 1.35-volt mercury button cells connect-
ed in series to give a total voltage of 2.7
volts. This voltage is then dropped to 2.3
volts by the addition of a 15-ohm resistor.
With normal use, these mercury cells should

Sl
= ) __STYROFOAM
81— SIDE VIEW
Shimmy — - SOLDER
RIESSH | STYROFOAM
LEp— " ™

PARTS LIST FOR LED FLASHLIGHT

B1—1.35-VDC mercury button cell, 2 required
(Radio Shack 23-1515, Mallory RM-635TR2,
or any pair of cells thin enough to fit the
plastic toothbrush tube you use)

LED—Motorcla MLED600, HEP-P2000
Shack 276-026 or equiv.)

R1—15-0hm, Y2-watt resistor (Radio Shack 271-
000)

$1—Subminiature, momentary-contact s.p.s.t.
pushbutton switch (Radio Shack 275-1547)

Misc.—Toothbrush plastic container, solder lugs,
wire, styrofoam, silver paint, etc.

(Radio
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HUMAN EYE

MLEDSO, MLED60OO STANDARD

—INCANDESCENT
LED FLASHLIGHT LIGHT
100 7
[ CaseR
The visible light spectrum <
shows the colors we see and 80 9050 Ang.
the narrow band of light the o
LED generates. w , 5
w =)
& 60 s
; 2 o
last at least a year. Assuming & &
20 seconds of use a day, the & 2
batteries in the LED flashlight 9 40- z
might last as long as their ~ z
shelf life. = =
Building It. The case for Z ,, G
L x 20 Q
the LED flashlight can be @ &
made from the plastic con- §
tainer in which a toothbrush T s el L .m.L.\A. S . g
CO{m;-]& Either the heavy- 4ooo 5000 sooo 7000 8000 9000=-
weight plastic container or | L L
the flexible one can be used. ULTRA- e RVED WNARERED S
Cut this plastic container yoLeT VIOLET- YELLOW

1Ya-in from the bottom and
save the cover. You now have the case.

Follow the wiring diagram to complete
construction. Styrofoam is used as an insu-
lating material and the specified piece of
sheet metal is used as a spring shimmy to get
a good connection between the solder lugs
and the batteries. Since you can’t solder to
the batteries directly, pressure contact is re-
quired.

Before fastening the cover, check out the
flashlight to see if everything is working
properly. If the LED lights when the switch
is pressed, fine; if not, reverse the batteries
or solder lugs. LED’s, unlike common in-
candescent lights, are polarized. If it still
doesn’t work, check battery contacts, mer-
cury cells, switch and LED in that order.

If everything works okay, finish construc-
tion by drilling a small hole in the cover.
Put a small piece of styrofoam between the
batteries and LED. From the inside of the
cover, stick the LED through the hole you
drilled. Fasten the cover (it might need to
be cut down to size) to the case using small
sheet metal screws (or even glue, since the
batteries rarely need to be replaced). To ap-
pear professional, paint the plastic case with
aluminum paint. For the final touch, drill
two small holes in the bottom of the case
and string a key chain through the holes.

Total cost of this ultra-modern miniature
flashlight can be as low as $3.50 including
batteries, and it weighs less than 0.5 ounce. B

Quicky Vacuum-Tube Filament and Continuity Checker

[ Most tube failures are caused by open fila-
ments, so you can save a lot of time when
troubleshooting radios and TV sets by using
this instant tube checker. Simply plug a tube
into the matching socket; if the filament is

PARTS LIST FOR TUBE CHECKER

B1—6-VDC lantern battery (Radio Shack 23-066
or equiv.)

11—#40 pilot lamp (Radio Shack 272-1128 or
equiv.)

SO1—8-pin octal socket (Allied Radio 713-2810
or equiv.)

$02—7-pin socket (Radio Shack 274-1511 or
equiv.)

$O3—9-pin socket (Radio Shack 275-1512 or
equiv.)

okay, lamp I1 will light. If you have any odd-
ball tubes that use sockets other than the stan-
dard three shown, simply build them into the
checker. The continuity test leads allow you
to check TV picture tubes. a

TEST LEADS TO
503 CHECK CONTINUITY

‘—Bl
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BUILD THIS

HE PROJECT dgscribe outd result in an extremely

versatile darkroom timer with features not available even in
commercial units. The timer can be used to turn on your enlarger
for a specified number of seconds; it can also be used as a kitchen
timer to sound a buzzer after a specified time has elapsed. The
timer has a number of convenience features, such as cycle inter-
rupt (RESET), manual override (MAN/AUTO), optional buzzer
(BUZZER ON), touch setting (START) and selection of three timing
ranges. These features should make this simple-to-build inexpen-
sive timer a welcome addition to your dark room.

Here now are the main features of the timer in more detail. The
solid-state design without relays does away with contact arcing
problems. When the timer is set for a specified time period, the
time-set control does not have to be returned to zero for subse-
quent use as is the case with some mechanical timers. Thus, the
timing cycle is exactly reproducible!

The touch of a ring on your finger (a push button is optional)
will start the timer. This method of operation prevents any shaking
of the enlarger. The timing cycle can be set in the following three
ranges which are the most convenient for photographic work:
0 - 15 seconds (normal enlarger timing), O - 150 seconds (special
enlarger timing), O - 20 minutes (developer and fixer timing).

One mode of the operation of the timer is to have the enlarger
light on during the timer cycle. Another mode of operation, se-
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lected at the flip of a switch, is to energize
a built-in buzzer after a specified time pe-
riod has elapsed at the end of the timing
cycle.

The timing cycle can be interrupted and
reset to zero with a push-button switch. A

SOCKET
SONALERT

This all electronic timer uses no relays
to switch up to three hundred watts AC.
POWER ON (S1)

APPLY PRIMARY
POWER TO UNIT

separate switch (Manual/auto) connects ac
power directly to the enlarger outlet thus
bypassing the timer while you focus and
plan your burning and dodging.

How Does It Work? The brain of the
timer is a recently developed integrated
circuit. This circuit consists of 23 transis-
tors and over a dozen resistors and diodes.
The timing cycle is determined by the ex-
ternal resistor R2 and the capacitors C2
through C4, where the timing cycle in sec-
onds equals approximately the value of the
resistor in megohms times the value of the
capacitor in microfarads, times 1.5. The
output of the integrated circuit (Pin 3) is
normally low (at the ground potential); it is
high (at the positive battery potential) dur-
ing the timing cycle. The low current buzzer
is operated directly from this output to bat-
tery plus. The same output also operates a
light coupler to ground potential. The coup-
ler consists of a low voltage, low current
lamp and a photo cell in one envelope.
When the output of the IC is high, the lamp
lights, the photocell lowers its resistance,
and the Triac conducts the ac power to the

THEN PUSH
RESET BUTTON

MANUAL (S2)

OVERRIDE
TO CLEAR ANY TIMER CIRCUIT
POSSIBLE AND APPLY
RANDOM START POWER DIRECTLY
COMMAND.

BUZZER ON (S4)
ENABLE

AUTOMATIC RESET (PB1)
SONIC ALARM PUSH THIS

TO SOUND AT BUTTON TO STOP
ALL TIMES A TIME DELAY
EXCEPT DURING PERIOD AT ANY
“TIME DELAY" TIME DURING
PERIDD. THE CYCLE.

TO SOCKET ON
REAR OF UNIT.

START (TP1)
TOUCH WITH
RING OR PAPER
CLIP TO BEGIN
SELECTED TIME
DELAY. IF S41S
“ON" BUZZER
AUTO (S2) WILL STOP UNTIL
NORMAL SELECTED TIME
OPERATING HAS PASSED.
MODE (TIMER WITH S2 IN
CONTROLS “AUTO"
POWER APPLIED POSITION, POWER
TO SOCKET AT SOCKET IS ON

REAR OF UNIT).

RANGE (S3)

SELECT DESIRED

TIME DELAY
SCALE.

FOR DURATION
OF TIME PERIOD.

TIME DELAY
TURN KNOB 7O
YOUR DESIRED
TIME DELAY:
ONE SECDND
TO TWENTY
MINUTES.
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enlarger outlet.

Transformer Tl with the diode bridge
BR1 and capacitor C! provide the dc volt-
age for the integrated circuit. The switches
S1 through S4 select the timing range and
the various options. Switch S5 can be added
in place of touch-to-start if you wish.

Construction. The unit as constructed
by the author fits comfortably in a 8-in. x
3-in. x 5-in. cabinet. If you select the touch
option for starting the timer, make sure the
case is grounded and that you use three-

conductor cable for the ac connection. (the
green “neutral” wire is connected to the
chassis.) The touch button consists of a
metal jack insulated from the cabinet.
Body pickup should be sufficient to start the
timing cycle. If you plan to use two-wire
ac plugs and cables, use the pushbutton op-
tion for starting the timing cycle.

Electronic components fit on a 3<in. x
4-in. piece of perf board. We recommend
using a socket for the IC. The Triac can
handle a 300 watt lamp without a heat sink.

PBI_~ RESET ICi al
RI 71 555 (TOP VIEW) (FRONT VIEW)
$R3 8 5 METALS
1000 L _¥smEG 1c1| | $(SEE T Tas o
S3ORANGE TEXT)\"S4
Oe—Crg— 6 4 BUZZER | 4
doz sre, s a |
C3 A L7 8 MTI | G
4704 20,1!7[200;5 2.2uF o B0 s
FIccr* 4 —I 2 0
c5 START
Hs 3—> . e B lMTl
L ! Q Ql
OluF g5 @ 3 [°° uT2
(SEE TEXT) PC
$ - a0 —y
TI LCI _MAN/AUTOé
lll?VAC POWER ‘9
l % SOCKET
Sl

17 VAC INPUT

BR1—Bridge rectifier, Y%.-omp or better
(Radio Shock 276-1151 or equiv.)
BZ—Buzzer, low current sonalert, Mallory type
S$C628 (Allied Rodio 854-4502)
C1—470 or 500 uF, capacitor, electrolytic, 16 to
55 VDC (Radio Shack 272-1030 or equiv.)
€2—20 or 22 uF, capacitor, electrolytic, 10 to
50 VDC (Radio Shack 272.953 or equiv.)
C3—200 or 220 uF, capacitor, electrolytic, 10 to
50 VDC (Radio Shack 272-9560 or equiv.)
C4—2 to 2.2 uF, capacitor electrolytic, 10 to 50
VDC (Radio Shack 272-1040 or equiv.)
€5—0.01 uF, capacitor, 50 VDC or better
(Radio Shack 272-1065 or equiv.}
D1—Zener diode, 3 to 4 volts, 2-wa¥%
(Radio Shack 276-620 or equiv.)
IC1—!ntegroted circuit timer, Signetics 555 type
(Radio Shack 276-1722 or equiv.)
L1 —Pilot light for 6.3 VAC such os Radio Shack
272-318 with No. 47 bulb.
LC1—tight coupler, Sigma 301T1-6B1 (availoble

PARTS LIST FOR UNIVERSAL POWER TIMER

from Allied Rodio, their number 917-1417)
PB1—Pushbutton, normolly open
(Rodio Shock 275-1547 or equiv.)
Q1—Triac, GE SC141 type, 200-volt, 8-amp
(Radio Shack 276-1084 or equiv.)
R1—=100-chm, Ya-watt resistor
(Radio Shack 271-000 or equiv.)
R2—5-megohm potentiometer, linear taper
(Allied Radio 753-8193 or equiv.)
R3—33,000 to 470,000-ohm, 'Ya-watt resistor,
see text (Radio Shock 271.-000 or equiv.)
R4—680-ohm, Y2-watt resistors
(Radio Shack 271-000 or equiv.)
S1, 52, S4—Switches, SPST
(Radio Shack 275-324 or equiv.)
§3—Switch, center-off, SPDT
(Radio Shack 275-325 or equiv.)
T1—Power transformer, 117 to 6.3 VAC, 250
mA or better (Radio Shack 273-050 or equiv.)
Misc.—Knobs, cabinet, single flush-mounted
grounded outlet, wire, solder, etc.
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If you plan to use a larger lamp, use a heat
sink. Make a dial out of a piece of white
cardboard with three concentric circles for
the three timer ranges.

Calibration. Calibrate the three timer
ranges separately. Use a stopwatch or a
watch with a second hand. Make marks on
the dial with a pencil to indicate minutes
and seconds.

If you use the touch option to start the

timer, choose the value of R3 between 33K
and 470K. A larger resistor will make the
starting button more sensitive to the touch,
however, if the sensitivity is too high, the
timer may start unexpectedly when there
is a “spike” on the ac line. We found the
value of 47K best (this value should also be
used for the push-button option). The
“touch” sensitivity is then such that the
starter will not operate if your finger is
dry, but if you wet your finger, or even
better, if you touch the button with a metal
object (coin, key chain, ring, etc.) the timer
will start reliably. E]

FRONT PANEL

| r2 | LJ | P Ll Ij
R3
n 