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Solder your way
to Music!

You can build this 12-note Music Box

during 5 average banana breaks!
(See page 21)

Practical Projects

Action Band Portable « FM Mike ¢ Speech Scrambler
= Super SCA Adaptor = BCB Booster o FET Timer «
Disaster Alarm e Guitar Fuzz Booster e Auto Alarm
» Wireless Dew Detector ¢ VHF-to-BCB Converter e

B and much, much more!!!
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Now get ELEMENTARY ELECTRONICS sent to your home
all year long for ONLY $2.67! Order Now and Save'

+ + * For beginner or expert EE is valuable * *

Written by experts —you get a practical under-  of electronics, develop trouble-shooting tech-

standing of 1C circuits . . . semi-conductors . . . niques, know how to calculate changing effects.
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FREE...demonstration

lesson to
can learn
at home.

Practice on a new 25"
MOTOROLA QUASAR I1° chassis.

TV Servicing is a satisfying career . . .
and the pay Is great. Qualified men are needed
now to maintaln the 93 million sets in U.S. homes.
And 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 guestions) if you will merely fill out
the coupon below and mail it to us.

In addition to your free demonstration les-
son, we'll send you . .. also FREE . .. a brochure
that describes the 25” (diagonally measured
screen) MOTOROLA QUASAR 112 Color TV chas-
sis 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.

Credit towards a Certified Etectronic Technician
(C.E.T.) rating will be granted by the National
Electronics Association to ICS students upon
completion of the ICS Career Program in TV

Service/Repair.

International Correspondence Schools
Since 1_890
School of Electronics

Scranton, Pa. 18515

Approvad lor Ve!arans Training. Eligible dents use coupon address for service from
Student 1CS Canadian, Ltd. In Hawaii: 831 Uni-

Loan ngram Accredited Member Na- versity Ave., Honolulu, Hawaii 96814
tional Home Study Council. Canadian resi-

FaLL- WINTER, 1973

ove that you
V servicing

All parts carry Motorola’s two year replacement
guarantee!

The QUASAR Hl chassis comes to you in
three basic sub-assemblies ... NOTAS AKIT .
because we want you to Iearn 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. All you've got to do is mail the coupon.
SEND IT TODAY!

r———————————1

ICS School of Electronics

International Correspondence Schools
Scranton, Pa. 18515

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

O Color TV Serwcmg & Repair [] FCC Licensing

l [ Computer Mai oc mati 7 l
[J CATV/MATV Technician Broadcasting
I [ Telephony O Hi-Fi Sound Systems l
l [ Electrician O Industrial Electronics I
AC606T
I Name Age :
l Address I
l City. I
I State Zip I
L——_‘——-‘————_J
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Regulated 9-Volt Power Supply

Load Matcher

Groove Booster

Keep a Light Flashing in the Win-
dow

Magic Mike

Scramble Phone

Visulert

Diaper Snooper

Electronic Alarm Generator

Disaster Alarm

Auto Alarm for Your Cartridge
Player

Build Mini-Maxi

VHF High-Band Converter

UHF Action Band Signal Shifter

Super Stable Aero-Band Receiver

Instant Patch Box

A Designer’s =15V Power Supply

Build Cap Rapper

Hour Master—a Super Timer

Double-Duty Skyhook Helps Flag
Down that DX

Super SCA Adaptor

Multivibrator Music Box

U-Pick-It

Vibra-tone

Detector X2

Put that Clock Radio Back on the
Job

Getting 8-Track Players Back on
the Level

Antiquing an Old Tube into
Antiquity

Compass Galvanometer

Super BCB Booster
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and Electronics Circuits
PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes

% 12 RECEIVERS

3 TRANSMITTERS

$Q. WAVE GENERATOR
SIGNAL TRACER
AMPLIFIER

Y No Knowledge of Radio Necessary

Y No Additional Parts or Tools Needed
v EXCELLENT BACKGROUND FOR TV
*
SIGNAL INJECTOR

CODE OSCILLATOR Y Sold In 79 Countries

~ YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The *‘Edu-Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training, You will iearn radio theory, construce
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using regular schematics; how to wire and soiden
in a protessional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators. detectors, rectifiers, test e ment. You will tearn
and practice code, using the Progl sive Code Oscillator. wiil learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro-

ressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany-

ng instructional material. . 7

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Li ses. You will build Receiver, Transmitter, Square Wave Generator, Code
Oscillator, Signat Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, and Electronics. .

Absolutely no previous knowledge of radio or science is required. The Ed i
the product of many years of teaching and enginecring experience. The “Edu-Kit'" will
provide you with a ¢ education in Electronics and Radio, worth many times the low
price you pay. The Signal Tracer alone is worth more than the price of the kit.

*

*
*
*
*
*

You do not need the slightest background
In radio or science. Whether you are inter-
. ested in Radio & Electronics because you
want an Interesting hobby, a well payin
{1 b with a fut .
- W|
in

PROGRESSIVE TEACHING "METHOD

The Progressive Radlo ‘‘Edu-Ki s the foremost educational radio kit
is universatly accepted as the standard in the fieid of electronics train
Kit'* uses the modern educational princiPle of *‘Learn by Dolng.’’ Therefore you construct,
{earn Schematics, study theory. practice trouble shooting—ali in a ciosely integrated pro-
gram designed to provide an easily-learned, thorough and Interesting background in radio,
You begin by examining the various radig parts of the *‘Edu-Kit."’ You then {earn the
function, theory and w £ of these parts. Then you build a simple radio. With this first
set_you will enjoy listening to reguilar broadcast stations, learn theory, practice testing
and trouble-shooting. Then you bufid a more advanced radio. learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate. you will
find yourseif constructing more advanced muiti-tube radio circuits, and doing work like a
professional Radio Technician, y . R R

Included in the ‘‘Edu- »* course are Receiver, Transmitter, Code Oscillator,
Tracer, Square Wave Generator and Signal jector Circuits, These are not unprofessional
«“preadboard’’ experiments, but genuine radio circuits, constructed by means of professional
wlring and soldering on metal chassis, plus the new method of radio construction known
i "' These circuits operate on your regular AC or DC house current.

as ‘'Printed Circuitry.
"' EDU-KIT"

Pa:is and inatrultions necessary to build
guaranteed to operate. Our Kits contain
able, electrelytic, m ceramic and paper dielectric condensers,
nardware, tubing, punched metal chassis, Instruction Manuals,
selenium rect rs, coils, volume controls and switches, etc. .

In addition, You receive Printed Circ materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a usefur set of tools, a
professional electric soldering iron, and a sclf-powered Dypamic Radio and Electronics
Tester. The ‘‘Edu-Kit’’ also inctudes Code Instructions and the Progressive Code Oscilliator.
in addition to F.C.C, Radio Amateur License trai . You will also receive lessons for
servicing with the Progressive Signal Tracer and the Progressive Signal injector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta.
tion Service, Certificate of Merit and count Privileges. You receive all parts, toeis,
instructions, etc. Everything is yours to keep.

ages and backgrounds have successfully
used the ‘‘Edu-Kit’'" in more than 79 coun-

tries of the worid. The *‘Edu-Kit’’ has been
so that
du-Kit*”

carefully designed, step by_step,
you cannot make a mistake. The ‘‘E
allows you to teach yourself at your own
rate, No imstructor s necessary

n the wori
E2. The ‘*Edu-

tubes, tube sockets, var
resistors, tie strips,

hook-up wire, solder,

etectronic:

[_PRINTED CIRCUITRY __|

At no increase in price, the ‘‘Edu-Kit"
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector. a unigue |
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
new tochnique of radio construction is now

| Please rush my expanded ‘'Edu-Ki

Deluxe Model $31.95

O
O New Expanded Model

- e -

chassis on which has been deposited a con-
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UILD 20 RADIO

Frweﬁim“Edu-Kits” fnc., 1189 Broadway. Dept. S13EN. Hewlett.

UNCONDITIONAL MONEY-BACK GUARANTEE

vision Servicing Course and valuable

PROGRESSIVE “EDU-KITS” INC.
1189 Broadway, Dept. 513EN, Hewlett, N. Y. 11557

e o e e i s . e e e e R e S S S e e e e e e )

ducting material which takes the place of Name +.ooviraariarn e

wiring. The various parts are merely plugged Add

in and soldered to terminals, i R
Printed Circuitry is the basis of modern City & State . ....... ®

Automation Electronics. A knowledge of this l

subject is a necessity today for anyone in-

terested in Electronics. l

Reg. U.S.
Pat. Off,

d -
Trolning Electronics Technicians Since 1946

FREE EXTRAS
SET QF TOOLS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE o QUIZZES
TELEVISION BOOK o RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING

o PRINTED CIRCUITRY

-

["'SERVICING LESSONS |

You will
servicing in
will

progressive manner. You

and car radios., You wi
use the rrovessional Signal Tracer,
an d
While you
are jearning u
will be able to do m:
your friends and neighbors, i
fees which will far exceed the price of
1 s1Edu-Kit,”" Our Consultation Service
help you with any tcchnical prob-
s you may have.

J. Stataitis, of Pi.. waler-
bury, Conn., writes: 1 have repaired
several sets for my fi and made

riends,
aid for Itself, 1

Kit.'”

Ben valerio. P. O, Box 21, Magna,
Utah: ‘‘The Edu-Kits are wonderful. Here
1 am_sending 'you the questions and also

fine, Also
feel proud of becoming a member of Your
Radio-TV Club.'’

obert L, Shuf#f, 1534 Monroe Ave,,
Huntington, W, Va.: ‘‘Thought | would
D you a few tines to say that 1 re.

that such a bargain can be had at such

Trouble-shooting&

the Kit is really swell. and finds the
trouble, if there Is any to be found.'’
N.Y. 115857

' to me, as indicated below:
Check one box to indicate choice of model

Radio & TV Tube Checker).

becemingfipopUlaclingeommereialiradiofand Check ane o e T D T - b poat paid.

sets. v k Bl

: A P : 0 1 enclose %5 deposit. Ship “Edu-Kit'" C.0.D. for balance Plus postage.
A Printed Circuit Is a special insutatod = send me FREE additional information describing “Edu-Kit.”

P 4T I R

learn trouble-shocting and

a
practice repairs on the sets that
You wlil learn symptoms

ynamic

u
my Edu-Kit, and was really amazed

= gl

$34.95 (Same as Deluxe Model Plus Tele- I

3



EXPERIMENTER

International EX Crystal and EX Kits

OX OSCILLATOR

$ 0 95

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
circuit intended for signal
conversion in the 3 to 170

MHz range. Lo kit 3-20
MHz. Hi kit 20-170 MHz.
$3.50

SAX-1 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 amplifier to
tollow the OX oscillator.
3,000 to 30,000 KHz $3.75

CIRCLE NO. 6 ON

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 equivalent. (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, OKLA. 73102

Write for FREE Catalog
PAGE 15 OR 117

WRITE
NOW FOR

M ¢

BIG SPEAKER CATALOG
1001 BARGAINS IN

SPEAXERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
Tape Recorders—Kits—Everything in Electronics
1901 McGee Street, Kansas City, Missouri 64108

GEE'S

CIRCLE NO. 8 ON PAGE 15 OR 117

PARTS!

,&é’ Send’ For Qh
CORNELL’S
New_ Color

Catalog
48 Pgs. ‘New Items

33%.

LOTS OF 100
4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 32105
CIRCLE NO. 3 ON PAGE 15 OR 117

TUBES!

36%
tube
"ORDER 'FREE

1F NOT SHIPPED
N 24 HOURS!

\.
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ASK HANK,
HE KNOWS!

Fast Count
How do I count up to eleven in the binary sys-
tem of notation?

—V.P., Utica NY
The decimal system requires that you kick off
one shoe to get to eleven. However, the binary
number for eleven requires only four fingers.
Nope, I can’t give you a quick course on binary
numbers, but I will give you the decimal and
binary equivalents for the first eleven numbers
—see if you can figure it out.

Decimal Binary
0 0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011

—_ OV IV HRWEN =

——

It Can't Happen
1 found the height of my antenna above sea
level and the height of a Channel 2 antenna
over 65 miles away. I receive the TV image
fairly good and that's my problem. Our math
teacher tells me the antennas are not in line
with each other, the curvature of the earth puts
solid ground in the way. He hasi’t called me a
liar, he just claims I can’t measure the height
of my antenna correctly. He says it is 10 feet
ligher than I say. What gives?

—K.L., Monroe NY
Bend a little to the teacher, the teacher will

Hank Scott, our Workshop Editor, wants to
share his project tips with you. Got a question
or a problem with a project you're building—
ask Hank! Please remember that Hank’s col-
umn is limited to answering specific elec-
tronic pl’O]eCt questions that you send to him.
Sorry, he isn’t offering a circuit design service.
Write to:

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York NY 10003

FaLL-WINTER, 1973

exactly what

——- you need
=——=— @ LARGEST SELECTION

ANYWHERE

Xcelite, first with color-coded
nutdrivers, offers you a size
and type to drive any hex head
screw or nut. Yes, metrics, too.

Wbl

th

® hex sizes from 34,” to 34"
and 3 mm to 17 mm

e 315" Midgets to 21”
“*Super Longs"

o nickel chrome plated or
plastic-dip-insulated
shanks

o with clearance hole or
full hollow shafts

e tough, cold drawn,
accurately formed sockets,
regular or magnetic

e fixed-handle or
interchangeable shanks

e straight and tee handles—
regular or ratcheting
types

e available individually
or in handy kits and sets

Made in U.S.A. to highest
standards.

|LHE]

!_.i_

|

|
1!

i
|

'HLEJII

4‘3[1 l%i

REQUEST FREE
TOOL CATALOG 171

_’ 2
i, £33 e —
e e L
- - /@ﬁ;
dansliy nationwide
SR availability through
focal distributors

-——

professional nutdrivers

XCELITE, INC. = 128BANK ST.. ORCHARD PARK, N.Y. 14127

|

|

l

|

|

[ send complete too! catalog, which includes information on
| at Xcelite nutdrivers.
|

|

I

|

|

name.

addre

city. state & zip

In Canada contact Charles W. Pointon, Ltd.

CIRCLE NO. 12 ON PAGE 150 OR 117



® THE SHOPPING CENTER FOR ELECTRONICS
(our catalog index of Mfrs extends from _l_\DC to XCELITE)

® HOBBYISTS . . . EXPERIMENTERS . . . SERVICE
TECHNICIANS . . . ENGINEERS ®
Your Satisfaction is Our Target

Top Name Brands . ..
Low Prices o

AMPLE STOCKS—including
those hard-to-find Parts

whether you want a 15¢ capacitor,
a $50 FET-VOM, or a $450 stereo
system—you can get it at EDiI!

Send for your FREE catalog Today.

RUSH FREE CATALOG

Name

Address

City " State Zip Code

ELECTRONIC DISTRIBUTORS INC.
Dept. TA-2, 4900 Elston Chicago, 1ll. 60630

CIRCLE NOC. 5 ON PAGE 15 OR 117

Build

a better
tomorrow.

Take stock in America.

With higher paying U.S. Savings Bonek.

Ask Hank,
He Knows

bend a little, and youw’ll both find out that TV
signals do bend a slight amount. TV signals do
not cast hard shadows as light does. Instead,
the signal goes from very good, to fuzzy with
snow, to nothing. And it takes more than 10
feet in vertical height to make a difference.

Can't Find It
You guys listed a Solitron integrated circuit
BHA0002 for an amplifier circuit and 1 can’t
find it. What do I do?

—H.D., Willow Grove PA
You did it, Harry, you wrote to us. Just send
$12.25 to Solitron Devices, 256 Oak Tree Rd.,
Tappan NY 10983 and you’ll get yours.

One For the Metric System
What is a bayre?

—L.M., Detroit MI
It’s the c.g.s. system unit of pressure equal to
one dyne per square centimeter (10.5 Newtons
per square centimeter). You’re not going to see
much of this term in the U.S. until we swing to
the Metric System whole hog. I've seen the
bayre mentioned in English electronics maga-
zines when the subject was on phono pickups.

Look Again
I can’t find White’s Radio Log. What ever
happened to it?

—T.85., Newark NJ
White’s Radio Log is part of COMMUNICATIONS
WOoRLD, a shortwave and DXer’s magazine. In
fact, CW is on the newsstand right now. Pub-
lished by the same people that bring you this
delightful mag, you can get your copy via the
mail if you can’t find it on the newsstand for
only $1.25. Check our mailing address on page 6.

What’s in an IC
I know nothing about IC’s and learn practically
nothing from most magazines on this subject.
Can you help me?

—B. N., Conneaut OH
Two letters in the alphabet stand for a lot of
electronics. For example, phase-lock-loop cir-
cuits have been known for many years, in fact
a few were assembled into specially ordered
receivers for the government a few years ago.
However, the cost was high. An ordinary short-
wave receiver would require about $3000 worth
of tube circuitry to do the job. Transistors
brought the price down to about $1000. An I1C
made by Signetics lowered the price to under
$5. That’s what an IC is—a dollar saver. Actu-
ally, all the transistors, many of the resistors,
some capacitors and internal connections for
complicated circuits such as the phase-lock-loop

ELEcTRONICS HOBBYIST



can be etched onto a chip with the surface area
less than that of a dime. To get knowledge on
the subject, I suggest you build a few circuits.
Pick up a copy of 101 ELECTRONIC PROJECTS
(1973 Edition) and build a few of the 30 IC
projects in it. You'll learn by building.

Look in the Scope

1 know what Lissajous figures are, Hank, but LAFAYETTE

I'm not sure what I should see when the sig-

nals on the vertical and horizontal plates are of 1974 CATALOG 740
the same frequency. Is it a circle or a line .
slanted 45 degrees? 1974

—B.V.C., Miami FL
Both are correct including an ellipse whose ”’
major axis (longest dimension) is 45° from the -
horizontal (or vertical). Phase determines what ﬁw
you get. If the vertical and horizontal inputs tD
are connected together and an AC signal sup- w

plied, a straight line will form. Shift one signal ﬁ’ﬁ
input from the other by 90° and a circle will o
form provided the gain controls are at equal | 1 !
settings. All other cases of phase shift and/or 1 <
varying amplitudes form ellipses.
AE Q\.CCE-“”“
Likes CB and Us e
I just finished reading the CB YEARBOOK 1973 3
and can’t wait till 1974 for the next copy. Where 2
can 1 get CB coverage every month as [ got in -
the YEARBOOK? i
—J. K., Woodbury NJ The World’s Largést

The stafl that prepares the CB YEARBOOK WOrks CO‘nsumer Electronics Catalog

on this magazine—ELECTRONICS HOBBYIST.

It’s the exact same great team and I’'m happy to . .
be a part of it. In every issue we have Kathi Everythmg ln Electronics for
Martin, our liberated CB editor telling it like it Home, Business, |ndustry

is. Our CB Coffee Break column is writien by | E . :

difterent people each ?ssqe, the Editor,va member Arﬁ;t)?irf?g(erFéB?Egr?'lnggttjsipmel\gltjs:c'faoloILn:Lr(;?:snttsEqSinpq
of the staff or some invited guest. This way the | qent » Police and Fire Monitor Receivers « Public Ad-
dress Systems e Photography Equipment ¢ Semiconduc-
| tors, Books, Parts « Plus Much More!

Your Complete

Electronics Buying Guide

Send Lafayette Radio Electronics
1 P.0. Box 10, Dept. 47103

, | Today! Syosset, L1, N.Y. 11791

2 | e ——— ==
) T'Send FREE 1974 Catalog. 47103 jl
| NAME i
L | ADDRESS |
vy prod l l
" . %mdgg,}; ciry ‘

“It helps me while away those STATE 2P

long, cold winter months!” = |l — — — — — — ——— — — e J
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from the Editor of
s HI-FI STEREO BUYERS' GUIDE

‘When you play your recordings you want the
best hi-fi components you can get. HI-Fl
STEREO BUYERS' GUIDE tells you what they
are, and whose equipment:to buy. In addi-
tion to useful, authoritative articles on hi-fi
componentry, every issue includes a new
products Show Case, unbiased Tested in the
Lab reports on quality hi-fi components, and
Record and Tape Reviews on the Classics
and Pops."

I". Electronics Hobbyist readers

Let HI-FI STEREO BUYERS' GUIDE into your
music life right now. Published four times a

year, every issue is jammed full
ST 4) of information to aid you in a

al,

fuller enjoyment of your records
and tapes.

bk
== Make certain you get each ox-
{¥ citing issue by taking advan-
3s tage TODAY of a special
S MONEY-SAVING introductory
offer. instead of receiving four
issues; a full year subscription at the regular
$5.00 rate, you receive an extra issue, an
immediate saving to you of $1.25: Just mail
the coupon below, with your payment, to
HI-FI STEREO BUYERS’ GUIDE, P.O. Box }
2600, Greenwich, Conn. 06830.

PAY CASH & SAVE UP TO $2.50

e e

) :F;

HI-FI STEREO BUYERS' GUIDE, I
P.0. Box 2600
Greenwich, Conn. 06830 I

Special Introductory offer for Elemen-
tary Electronics Readers.

Okay! Enter my subscription to HI-FI
STEREO BUYERS' GUIDE at the money-
saving cash payment rate below:

O One year (4 issues) PLUS ONE BONUS
ISSUE. | enclose payment of $5.00 and
save $1.25 off the newsstand and regular
subscription rate.

[0 DOUBLE MY SAVINGS! | prefer a two
year subscription (8 issues) PLUS TWO
BONUS ISSUES, a total of 10 issues. |
enclose $10.00 and save $2.50 off the

regular rates. B406

0O Enciosed is $

Name (please print)

Address

City State Zip Code |

-

--------“-—‘J

Ask Hank,
He Knows

column always has something to be said rather
than saying something because another deadline
has come around. Add to that sparkling CB
editorial from time to time, and wham! Read us,
you’'ll dig us!

Troubles with PC Board
How do you unsolder a component from a
printed circuit board? Do I need any special
rools?

—XK. H., Binghamton NY
I use the same iron to remove a part as I used
to solder it in place. Sure, there are special
tips, even special irons with suction attachments
that slurp up solder when molten. But, the
average Joe just needs some common sense and
he’ll do fine. First, to remove defective re-
sistors and capacitors, cut the part in half with
a hand cutter. Now, heat the point where a lead
connects to the board and gently pull the part
out with a long-nose plier. Pull slowly so no
solder splatters. Now, remove all solder from
the iron’s tip and pick up excess solder from
the connection until the PC board hole reap-
pears. Sometimes you can heat the point and
tap the board from behind. Be sure the hot
solder splatters down to the table. Also, you can
heat the spot and blow gently through the hole.
Again, be careful of flying solder. Most parts
with leads can be removed this way. Sockets and
electrolytic cans are tougher. I rock these out of
the board by heating a contact point and lifting
carefully, rotating around the part until it lifts
off. Remove as much solder beforehand as pos-
sible to make life easier. If you are a repairman,
then I suggest you pick up some of Unger’s
specially designed desoldering tips.

I Indoor Car Radio Needs Powér

I would like to power a 12-volt car radio from
the AC line in my den. Do you have any dia-
grams I could use for this purpose?

—R. H., Estes Park CO
Sure I have, but I'm not giving them to you.
The reason is simple, the parts for these circuits
cost more than the Sears 28H7108 3-Ampere
charger that sells for only $7.95. It’s a 12-volt
rig only. If you want 6 and 12-Volt operation,
then get Sears 28H7182 4-ampere charger for
only $12.95. They have other units for up to
10 amperes continuous duty for only $34.95.
Why build? You may need some filtering, but
then you may not.

Never Down

I heard rumors that the price for an FCC Class

D CB license will go down to 315. Is that true?
—L. K., Chicago IL

I heard the price will go up to $25. Want to

ELectrONICS HOBBYIST



bet? Also, Ham licenses will be $10 each. The
FCC is on a “pay-as-you-go” policy and that
means you pay.

Sky Hook Lawyer
My neighbor tells me that the airports will take
over the licensing of all ham and CB antennas.
Isn’t that a bit way out?

—L. B, Fort Worth TX
No, it is closer to the truth than you think.
Actually, the day will come when all antenna
masts will be limited to 20 feet, and that in-
cludes TV home antennas. If the antenna goes
higher than that, the FAA must be informed
and permission obtained. T guess the SST plans
to fly low.

Silly Question, Silly Answer
I just finished installing a burglar alarm system
for the entire house. How can I be sure it is
working properly?

—H. F., Detroit Ml
Turn the system on and try to break in without
tripping it.

A Question on Audio
I have a dual-channel stereo and I would like to
know exactly what dual-channel is.

—D.P., Detroit, M1
That’s the stereo sct you have, Buster, that's
what dual-channel is! Seriously, hi-fi manufac-
turers are notorious in assigning vague, mean-
ingless names to audio equipment. The word
stereo, or stereophonic means two channels of
audio. The very nature of balanced audio out-
put for stereo sound production demands “dual-
channels”. But here I go sounding like a hi-fi

A superstore of electronics at your fingertips
» Stereo/4-Channel Sound Systemse Tape Record-
ers and Accessories ¢ Radios e Phonos e Kits e
Amateur and Shortwave Gear e Citizens Band e
Antennas e Police/Fire VHF-UHF Radios e Electronic
Calculators and Timepieces e Security e Test
Equipment e 1000's of Parts, Tubes, Batteries,
Wire, Hardware

Exclusive TELEDYNE and OLSON Audio Products

mail this coupon today freo

OlsoN Eicctronics pept. co

|
]
| 260 S. Forge St., Akron, Ohio 44327 |
| Send me my FREE 1974 Olson Catalog |
l Name __Apt =
| Street |
I ociy. __State Zip, |
I Send a Catalog to my friend =
| Name Apt 1
| street - l
I City State Zip !
“Here's your trouble!” L_ ___________________ ,...!
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Ask Hank,
He Knows

manufacturer. Why don’t you pick up a copy
of HiI-F1 STereo Buvers’ Guipe and get the
inside facts straight.

0id for his Age
I'm a shortwave listener and 1 tune the bands
every night. I have a book of stations but it is
in KiloHertz and I need it in megaHertz. How
can | convert to megaHertz? By the way, I'm
only 16, but I'ni in advanced electronics.
—S.D., Victoria TX
Just divide by 1000 to convert kiloHertz to
megaHertz. That’s the same as moving the
decimal three places to the left. By the way,
this info was covered in basic electronics.

Needs Help
Does anvone have a copy of the Globe Scout
Model 654 manual? If you send it to me, I will
make a Xerox copy and return the original to
NOIi.
Jon Apfield WB4POT
1679 Virginia Drive
Eau Gallie FL 32935
Lend a hand, friends, and old Hank thanks you
in ‘advance.

In a Rush
I plan to fix TV sets for a living. I'd like to
start collecting tubes now before [ finish the
course. In fact. the first lesson came today.
—S8.D., Brownsville TX
Hold on, how sure are you of completing the
course. Take it easy. Put all your time and
money into the learning process. In fact, why
not apprentice yourself out to a TV repair shop.
They have everything you need to fix a set plus
the knowhow. Between books and practice,
you'll soon be telling me what tubes to put into
a caddy. And when you do, you’ll be driving a
Caddy.

Wise Guy
Hank, if you are so smart, what is “isochro-
nism”?

—L.M., Walla Walla WA
Two periodic phenomena are said to be isochro-
nous when their frequencies, or periods, are
equal. They need not. however, be in phase, or
identical in shape. See, I'm not so dumb.

4-Channel

What's the difference between SQ and Q8?
—F.B.,, New York NY

To the listener, practically nothing. You can’t

teil one system from the other except by the

patent numbers. In fact, they are reasonably

compatible, so much so, that SQ and QS en-

343. MINIMOST is an 8" outboard

sports hydro you can build in just 15
hours, and at a cost of less than $25

g. for materials. Its advanced underhult
design makes speeds in the 30 mph

371. JAMAICAN is a sailing surfboard
of unigue construction. Fiberglass and
Dynel cloth are stretched and stapled
in place over a wooden framework,
then resin is applied. No special build-
ing jigs or forms are needed. Foamed-
in-place polyurethane adds stiffness.
L.0.A, 12'; beam, 3. $5.00

BUILD IT WITH RS

' range pqssible with a 10 hp motor.

L.O.A, 8.
Full-size pattern set 344
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coded recordings can be played on both sys-
tems and only the musical director will be able
to tell the difference. As for me, I like CD-4,
but that’s another question.

More on 4-Channel
What is CD-4 Quadraphonic Sound?

—B.K., Syosset NY
CD-4 means Compatible-Discrete, 4-channel
sound. This LP encoded technique to produce
truly 4-channel discrete sound is the finest sys-
tem for quadraphonic listening on the market-
place today! It is totally compatible with your
present stereo records so that you can listen
to ful] stereo on CD-4 and lose nothing. CD-4
encoded discs (at no increase in price) bring
full four-channel sound to your listening area
if you have the CD-4 demodulator. Also, if you
only have a stereo system, buy CD-4 records.
They cost no more and give perfect stereo per-
formance playback.

Keep Asking
I have a four-track tape cartridge player and I
wondered if there is any way to convert it to
an eight-track cartridge player. If not, is there
any way I can use eight-track tapes on my tape
player? If that is not possible, would you know
where some good four-track tapes could be
bought? Thank you very much.

—W.T., Randolph W1
Give up the ghost on four-track and swing to
eight-track by buying both the unit and tapes.

No, I doubt you can make the conversion. I'm
sure, because most hobbyists who write to me
do not have an iron model shop at home to do
the job. [

“Land on thé corner of Lexington and 53rd.
These Earth people will just think you
are another fast rising office building.”

W!YOUGAN HAUE YOUR OWN PROHTABLE

LARM/SEGURITY BUSINESS

Prepare at home without risk to job!

An alarm dealer in California reported in a
trade publication that he had installed 200
residential alarm systems in one year with
little or no sales effort. “They just kept call-
ing us faster than we could handle them all.”

Make no mistake about it, there is great
demand for new security and alarm installa-
tion businesses everywhere in the U.S.A. Yet,
now you can learn everything necessary
about the installation and servicing of sys-
tems, about getting customers, making esti-
mates, running your business profitably,

right at home in state-approved training that

qualifies you either for your business—or a
highly-paid position in the alarm industry.
Not only can you make big money—but
you can have the personal satisfaction of
helping make America a better, safer place.
The course is complete in every way. There
are no extras. Even the special professional
tools and equipment enough to do your first

job are included. Mail coupon for full infor- -

mation, FREE! No salesman will call.

SECURITY SYSTEMS MANAGEMENT SCHOOL
Division of Technical Home Study Schools
Dept. 7480-093 Little Falls, N.J. 07424,

N.J. State Approved Diploma Awarded

FaLrL- WiINTER, 1973

Security Systems Management School
Div. Technical Home Study Schools
Little Falls, N.J. 07424. Dept. 7480-093
RUSH ME FREE INFORMATION ON OPPOR-
TUNITIES IN THE ALARM AND SECURITY
INDUSTRY and about your home training. No
obligation! No salesman is to call.

Name.

Addre:

City.

State/Zip.

r--
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NEW PRODUCTS

Telephone Amplifier
The Heathkit GD-1024 Acoustic-coupled Tele-
phone Amplifier makes it possible to carry on
a conversation without being tied to the
phone—or conduct long-distance ‘confer-

ence’’ calls with the whole family taking part.
The GD-1024 works with virtually any type
telephone—conventional, Slim-line, Princess,
etc. To use, the handset is simply placed in

then reproduced at the external speaker.
Loudness can be adjusted to suit the listen-
ing area. There is no gain on the outgoing
signal, as the telephone mouthpiece is suf-
ficient to pick up your voice at any reason-
able distance. Other features include all solid-
state circuitry for low no-signal drain; 8-ft.
speaker cord to reduce feedback, and low-
cost 9-volt battery operation. Assembly time
is one evening and the price is only $14.95,
mail order. For more information, circle No.
1 on a Reader Service Coupon.

Dual Polarity Antenna

A new ‘super power’” CB base antenna fea-
turing a 3114-ft. boom has been announced
by Avanti R & D. Called the Moonraker 6, it
is a 6-element, dual polarity beam combining
five sets of crossed dipole type elements plus
a quad type reflector for better rejection and
gain. Tunable gamma matching on both the
vertical and horizontal elements handles over
2,000 watts of power, gets the lowest pos-
sible SWR, is said to provide excellent light-
ing protection and to be virtually trouble-
free. With the antenna’s dual polarity it is
possible to follow or avoid skip signals
bounced off the ionosphere; when the skip

changes, polarity can be changed to elimi-
nate the unwanted interference. DX listeners
can switch back and forth and follow a con-
versation without the usual fade-out. Com-
munication can be carried on with mobile
units or vertically polarized base stations,
then switched to horizontal if desired to con-
tact horizontal bases. In addition to the ex-
ceptionally high power potential, Moonraker 6
specifications include 17 dB gain over iso-
tropic, 44 dB rejection, 24 dB side rejec-
tion, and 1.2:1 VSWR. For more information,
circte No. 42 on Reader Service Coupon.

Double Jacks
Saxton Products has a patented quick-con-
nect ‘“Double-Jack'’ 2-way telephone outlet.
Simply inserting the ‘‘Double-Jack’’ into any
convenient telephone wall jack, transforms the

wall jack into two jacks. The “Double-Jack"”
permits two phones to be connected from
one original jack with no reduction of power.
Ideal for bedroom (his & her) extension
phones. No tools are required and no wires
need be connected. For further information,
circle No. 44 on Reader Service Coupon.

Micro-Mini-Microphone
This completely self-contained microphone
transmitter is only 174 x Y% x S4-inches. It will

ELecTtrONICS HOBBYIST



101. Kit builder? Like weird prod-
ucts? EICO’s 1973 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
1973 lineup of CB transceivers &
VHF/UHF receivers (public service/
business bands—police, fire, etc.)

104. A pamphlet from Electra de-
tails the 6 models of the Bearcat
Ill, a scanning monitor receiver.

105. Send for free literature of R. L.
Drake’s receivers—''For the ulti-
mate in Shortwave Listening.”

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

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

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

109. Compactisthe word for Xcelite’s
9 sets of midget screwdrivers and
nut-drivers with “piggyback’’ handle
to increase length and torque. A
““show case” serves as bench stand.
Cat. 171.

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

111. A Turner amplified mike helps
get the most from a CB rig. This
free brochure describes line of
base & mobile station models.

112. Midland has recently pub-
lished a 4-color brochure illustrat-
ing and describing over 40 CB and
scanner products.

113. ED!

(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.

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

115. Oison Electronics’ 244-page
fully-illustrated 1974 catalog car-
ries leading national brand products
in all electronics categories.

116. 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.

117. Get the HUSTLER brochure il-
lustrating their complete line of CB
and monitor radio antennas.

118, 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).

119. 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.

120. For a colorful leaflet on the
Golden Eagle Mark IIl SSB receiver
and the Mark Il SSB transmitter,
write to Browning Laboratories.

121. Edmund Scientific’s new cata-
log contains over 4000 products
}_haktj embrace many sciences and
ields.

122. Cornell Electronics’ “Imperial
Thrift Tag Sale’ Catalog features TV
and radio tubes. You can also find
almost anything in electronics.

123. Radio Shack’s 1974 catalog for

electronics enthusiasts has 180
pages, colorfully illustrated—a com-
plete range (kits & wired) of hi-fi,
CB, SWL equipment and parts.

124. It's just off the press—Lafay-
ette’s all-new 1973 illystrated cata-
log packed with CB, hi-fi com-
ponents, test equipment, tools, ham
rigs, and more.

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

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

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

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

129. A new free catdlog is available
from McGee Radio. It contains elec-
tronic product bargains.

130. Semiconductor Supermart s
a new 1973 catalog listing project
builders’ parts, popular CB gear,
and test equipment. It features
semiconductors.—all from Circuit
Specialists.

131. Heath’s new 1974 full-color
catalog is a shopper’s dream—
chockful of gadgets and goodies
everyone would want to own.

132. 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.

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

pick up the slightest sound and transmit it
without wires, up to 450 feet through any
FM radio. Tunable from 88 to 108 MHz, the
Micro Mini Mike is ideal for use as a silent
monitor, burglar alarm, music amplifier, in-
tercom, baby sitter, etc. The unit furnished
complete with batteries on a money back
guarantee. Only $13.95 plus 50c for postage
and handling. Additional information is avail-
able from AMC Sales, P.O. Box 2923, Pasa-
dena, CA 91105.

Drili Anywhere

A new l4-in. cordless electric drill that gives
power where there is no power has been in-
troduced at $49.99 by The Black & Decker
Co. The new cordless unit, Model 7077, is
priced 339, below the previous Black & Deck-

er cordless drill model. The 7077 is the re-
sult of productivity improvement programs
and technological advancements. The #7077
is driven by a self-contained power pack. A
charger unit that fully recharges in 16 hours
is included as standard equipment. The new
cordless tool drills at 800 revolutions per
minute and weighs under 314 pounds. Circle
No. 46 on Reader Service Coupon for more
facts.
Cool Solder

Ever wish you could solder a connection
with a match? Now you can with Archer Tape
Solder, from Radio Shack. Simply twist your
wires together, wrap them with a piece of
Tape Soider, and melt it with a match, candle

or cigarette lighter flame. No soldering iron
needed! According to Radio Shack, Tape Sold-
er is ideal for on-the-spot wiring and repairs,
installing light fixtures, automotive accessor-
ies, while camping or practically anywhere.
Archer Tape Solder comes in a re-sealable
plastic pouch of 100 pre-cut pieces for 89¢.
Available from more than 1800 Radio Shack
and Allied Radio Stores in all 50 states and
Canada, and through Radio Shack Author-
ized Sales Centers, nationwide. For more in-
formation, circle No. 48 on a Reader Service
Coupon.

Every Bench Should Have One

Recurrent sweep with automatic synchro-
nization and a phasing control are included
in the new LBO-511, wideband solid state
general purpose oscilloscope/vectorscope
now offered by Leader Instruments Corp.,
Long Island City, NY. Sweep frequency of the
Model LBO-511 is in four ranges, from 10Hz
to 100KHz while the phasing control is con-
tinuous from O to 140°. In addition, the unit
has a calibrated vertical input and with
20MVp-p/cm to 10Vp-p/cm sensitivity. FET
input stages plus DC coupling and push/pull
amplifiers are said to account for unvavering
stability and distortion-free displays of this

new entry. Special inputs are also included to
allow use as a vectorscope. Bandwidth is at
DC to 10MHz. Power requirements are
115/230V; 50/60Hz; 25VA (approx.). The
LBO-511 weighs 15 Ibs. and measures 7%3-in.
H x 974-in. W x 1614-in. D. Price is $349.95.
Want more facts—circle No. 32 on Reader
Service Coupon.

Stereo on the Go

The Lafayette “Auto Mate’ is equipped with
powerful solid-state circuitry to provide qual-
ity stereo sound playback of prerecorded cas-
sette tapes. It is so compact it can be in-
stalled in the glove compartment of most
cars. Measures only 6-in. W x 174-in. H x
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e The Editor of ELECTRONICS HOBBYIST offers readers an
easy way to get édqitional information about products. and
services advertised in this issue. Also, if you would like more
information about any new product mentioned in our. new
products column, it's yours for the asklng Just follow the
instructions' below and the material you requested will be
sent to you promptly and at no cost.
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e The coupon below is designed for your convenience. Just circle the
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NEW PRODUCTS

615,-in. D. Placing a cassette into the front
panel slot will start playback automatically
and light goes on. Features separate tone
and volume controls, plus slide lever balance

control for adjusting proper sound level in
each speaker. Includes fast forward and eject
buttons. Operates on 12-volt negative ground
systems. Speaker impedance 4-8 ohms.
Mounting brackets included for only $39.95.
Two 3-in. x 5-in. matching speaker systems
are also available at Lafayette at extra cost.
For more information, circle No. 34 on Read-
er Service Coupon.

Snaps are a Cinch

Time Saver Tool Corporation has announced
the expansion of its line of vise plier attach-
ments. In addition to attachments for set-
ting snap fasteners and grommets the new
Handyman's Clinch-Fast Kit will include at-
tachments for setting rivets, rivet removing,

center punching, counter sinking, and Lexan
slip-ons for clamping painted, plated or frag-
ile materials. The kit also includes an assort-
ment of snap fasteners, grommets, rivets, and
one Vise Grip (No. 10R) by Petersen. Ideal for
on-the-job work and for making tarps, boat
and trailer covers, the kit can also be used
for leather work, sheet metal fastening, and
other household and shop repairs. For more
info, circle No. 36 on Reader Service Coupon.

Ultrasonic Intrusion Sensor

“The Informer’, prepared by Heath Com-
pany, may not make the bestseller list, but
will be a valuable addition to any bookcase
because this book keeps a vigilant watch on
home and belongings. Between the bogus
covers of ‘“The /Informer” is the Heathkit
GD-39, a sophisticated solid-state ultrasonic
sensor that can be used to trigger an alarm,
turn on a light, or both should it detect
movement in the area under surveillance. To
install, the homeowner simply plugs it into a
120 VAC wall outlet, then plugs the alarm
and light into the receptacles provided. “The

Informer” has adjustable sensitivity, auto-
matic and manual reset, and a built-in 30
second delay circuit so the owner can enter
a room and deactivate the alarm. The kit-
form device can be built by a beginner in
approximately two evenings, and can be po-
sitioned to survey an entire room or an en-
tranceway. Mail order price for the Heathkit
GD-39 Informer is $49.95 FOB. For further
information, circle No. 1 on Reader Service
Coupon.

CB Eyeball Messages
A set of four flags designed to alert passing
motorists to a specific need of distressed au-
(Continued on page 111)
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check these Heathkit Plus-Values
in electronic equipment... \

for every interest,

every budget.

Your dollars buy more in Heathkit
elactronics, hand-crafted by you.
More quality. More features.
Better performance. Added
self-service savings. Plus
the personal pride and sat-
isfaction you get from
creating something of
value with your own
hands. It afl adds up to

the “plus-value" inher-

ent in every Heathkit
product. Check the

new Heathkit products

shown at right. They're

just a few of the world's
largest selection of elec-
tronic kits described in

the new FREE Heathkit
catalog.

Heathkit VHF/FM Band-
Scanning 8 channe!
Receiver. $119.95°

NEW Heathkit
B-digit desktop
Calculator. $79.95¢

B N
NEW Heathkit .7 *“

Acoustic Coupled =
Telephone Amp.

Heathkit 50-watt
Stereo Receiver. $169.95

NEW Heathkit
Ultrasonic Intrusion
Alarm. $49.95*

&

Heathkit Defuxe
Metal Locator.
$89.95°

NEW Heathkit 2-Meter Amateur
Transcelver. $179.95%

Heathkit 6.Digit Electronic
Clock-Alarm. $54.95°

Heathkit 25V Solid-state
Color TV with detent
power tuning. $599.95%

Heathkit
Cassette Deck, with
Dolby Circuit. $249.95*

NEW Heathkit 8-transistor
AM Radio for flrst-time
kit-builders, $14,95*

NEW Heathkit

8-digit pocket

Calculator.
92.50*

NEW Heathkit Small-

r; - e
engine Tune-up Meter \N
for 2- and 4-cyctes, Q [*]
A .<‘ e

all ignitions.
.

See them all at your nearast Heathkit Electronic Center...or fill out the coupon below

HEATHKIT ELECTRONIC CENTERS — ARIZ: Phoenix;
CALIF.: Anahe:m. €l Cernito, Los Angeles, Pomena, Red
wood City, San Diego (La Mesa), Woodland Hills: COLO
Denver; CONN : Hantford {Avon); FLA: Muami {Hlsleah):
GA_- Atlanta; ILL.: Chicaco, Downers Grove: IND.: Inglan-
apoils: KANSAS Kansas City {Mission): MD = Baitimore.
Rockwilie; MASS : Bastan t(Wallesley}; MIGH.: Delroit;
MitIN : Mimneapolis (Hopkins), M0 : St. Lows: N.J.- Fair
Lawn: N.Y.: BuMalo {Ambarst), New York City, Jericho:
LA . OHIO: Clacinnat t 1 ), Gleveland;
PA : Philadeiphia, Pittsburgh. R.!: Providence {Warwick):
TEXAS: Dallas, Fouston; WASH.: Seattie; WiS.: Milwaukee

CIRCLE NO.
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| HEATH COMPANY, Dept. 26-9
Benton Harbor, Michigan 49022

| C1Please send FREE Heathkit Catalog

| Name
| Address
' City_
| *Mail order prices; F.0.B. factory.

State_____Zip
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PRINTED CIRCU

by Jack Schmidt

“Not on my bedroom wall!”

A
(= [ g
W
h,.

- ' Q’,f-:-?

“No wonder we're lost—you've

been following a schematic!” “There’s your trouble . . . three

supply circuits shorted by .. .”

“How can you trace those squiggly
lines on boards, Harry, then
get lost going to St. Louis?’

chassis boards from my
home study course!”
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| replaced one Organ ELECTRONICS
Grinder and " I e
atin cup
with my...

= ( =

(" MULTIVIBRATOR MUSIC BOK

by Jaimes Robert Squires

Everseea grown man stop at the counter of a toy shop and pound
out the notes of some half forgotten song on a toy piano? It hap-
pens to all of us and usually results in a special kind of music
definitely not Lincoln Center but of our own making. Children
share this special pleasure in music and often their uninhibited
efforts at the keyboard result in something worth listening to.

To all but the sophisticated ear, tones generated by a square
wave source can sound similar to those produced by a sine wave
oscillator. The muitivibrator music box uses 12 notes; unusuatl
chords result from combinations of these notes. The box is port-
able, has an earphone jack, and can be played through your radio
so that you can accompany your favorite music. Two speakers
connected in paraliel give plenty of volume when you want it.

From Resistors To Notes. Four transistorized multivibrators are
k used, eachis capable of running at one of three frequencies by chang-

o __/
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Music Box

ing the base resistors. Depressing one of
the 12 keys connects battery voltage to a
different base resistor.

Outputs of the four multivibrators are
summed in 680-ohm resistors and there-
after fed to an amplifier. The amplifier out-
put, the summed result of four multivibra-
tors, is then used to drive the output
speakers—assuming that the output jack
has not had either a hecadset or a radio-
phono input plugged in.

Each multivibrator is identical in design
to the others except for the frequency form-
ing circuits in one leg of each. The fre-
quencies go higher, piano fashion, from left
to right. It cstablishes a sort of face value
between piano and organ. However, here
the similarity stops. Shying away from ex-
pensive precision values to establish exact
note jumps (intervals), 1 used standard
RETMA value resistors. The table indicates
the switch, its approximate frequency, and
also its rclation to keys on a piano. The
range of the music box is roughly that of a
piccolo. Frequencies will, therefore, deviate
from pure Steinway, so that those fortu-
nates with perfect pitch may be somewhat
pained by the box’s output. (For perfec-
tionists you might add a series of adjust-
able potentiometers and reduce the present
“base” resistors by about 20 percent of their
value. Select a series potentiometer with a
resistance value about half the value of its
associated base (Ra to R1) resistor.) Then,
each frequency is tunable within limits.

Building Hints. The entire circuit was
mounted on a Vectorboard. The transistor
sockets and interconnector wires are in-
stalled first, leaving actual components until
last. Locate parts as shown unless you can
find a better way. Location is not that criti-
cal. When the circuit board is completed,
mount the chassis components.

Speakers, volume control, power switch and
output jack are mounted at one end, prefer-
ably near the output transistor. The entire
music box is housed in a 13 x 3 x 2%-in.
enclosure and can be painted to suit your
own musical-color mix. Keys are any style
of lever microswitch. Often these switches
can be picked up at the local electronics
store in the bargain section for a fraction
of the manufactured cost. Spacers are used
between each switch for rigidity. I used cop-

¥ s

Underside of vectorboard shows no monkey-
business! Just a keyboard tiepoint, Q1 to
Q9 transistors and capacitors €2 thru €5,

per tubing to cut spacers because it was
easy. You may purchase precut spacers or
make your own as the mood suits you. The
switch assembly is separate and is mounted
on the opposite wall from the speaker deck
with a rectangular opening cut in the box
to project the lever switch arms through.
This method of mounting the switches places
them at about the right spacing for fingers,

PARTS LIST FOR
MULTIVIBRATOR MUSIC BOX

Battery—Six AA cells in series
Ca—0.1 uF Mylar capacitor, 12 YDC or better
Cb—0.082 uF Mylar capacitor, 12 VDC or
better
Cc—0.047 pF Mylar capacitor, 12 VDC or better
Cd—0.033 uF Mylar capacitor, 12 VDC or better
C€1,£6,7,C8—0.015 uF Mylar capacitor, 12
VDC or better
C2 to C5—5 uF non-polarized electrolytic or
tantalum capacitor, 15-50 VDC
J1—Jack with normally closed switch, any
style
Q1 to QB—2N3703, HEP-57, RS 276-2024, etc.
Q9—2N428, HEP-2, RS 276-2004, etc.
Ra—120,000-chm, Y-watt resistor
Rb—100,000-chm, Y4-watt resistor
Rc¢—82,000-0hm, Y4-watt resistor
Rd—68,000-chm, Y%-watt resistor
Re—56,000-chm, Y4-watt resistor
Rf—47,000-ohm, %-watt resistor
Rg—39,000-chm, Y-watt resistor
Rh—33,000-chm, Y-watt resistor
Ri—27,000-ohm, Y4-watt resistor
Rj—22,000-ohm, Y4a-watt resistor
Rk—18,000-ohm, Y4-watt resistor
RI—15,000-0hm, Y4-watt resistor
R1,R3,R10,R12,R13,R15R16,R18—1000-0hm,
Va-watt resistor
R2,R11,R14,R17—3300-0hm, Ya-watt resistor
R4 to R7—820-chm, Y4-watt resistor
R8—8200-ohm, Y4-watt resistor
R9—1000-ohm, audio taper potentiometer
S1 to $12—SPST microswitch, lever type (see
text)
$13—SPST toggle or slide switch (ON—OFF)
T1—Miniature output transformer, 500 ohms
to 8 ohms (Lafayette 33-85572 or equiv.)

EvLecTrONICS HOBBYIST
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This schematic may look complex, but it's
really four times easier than it appears!
Sections A, B, C, and D differ only in the
resistor and capacitor needed to generate
the different tones. Top of vectorboard
circuit seen below clearly shows circuit
zones for oscillator A through D. First a
pair of transistor sockets (two round ob-
jects in lower left of photo) and grouped
components above them form an oscillator
zone A. You can see pattern repeated for
remaining three oscillators. Transformer
T1 (upper right of board) and transistor
socket for Q9 below it round out the board
with an audio amplifier output power stage.

FaLr-WINTER, 1973
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Music Box

both chubby and inept.

Be careful to connect all wiring to the
lower edge of the circuit board. This will
allow the board to swing out and away for
underside servicing and test. Mounting
screws or nuts should stand clear of any
component.

The battery pack is wired to the power
switch S1, then onto the circuit board. It’s a
good idea to check your wiring prior to in-
stalling any transistors. You can do this by
measuring the voltage between the collector
of any transistor and its emitter. You
should have 9 volts with all transistors out
and no key depressed.

The keys are assembled to a subchassis
which is then mounted to the main chassis
behind a curtain of black felt. Mount a
piece of angle aluminum below the keys if
you wish to limit the travel or downward
motion of the keys.

Operation. Just as cach of the 12 separate

FREQUENCY CHART

Key  Approximate Approximate Resistor
Switch  Frequency Musical Value
Number {Hertz) Note (10%)

S1 625 E 120K

S2 716 F 100K

S3 845 A 82K

4 1030 C 68K

S5 1220 £ 56K

S6 1561 G 47K

S7 1750 A 39K

S8 2080 C 33K

S9 2500 3 27K

S10 3030 G 22K

S11 3450 A 18K

S12 4150 c 15K

Use any SPST spring return switch you have
available. Often surplus units can be used
that can be purchased quite inexpensively.

keys produces an individual note, so will
combinations of keys produce chord notes.
1 have tried to use standard resistor values.
The result is that the frequency difference
between notes does not match piano notes.
Instead, a new kind of music called srock
value music is generated. This music devi-
ates from the old tonal scale and adheres
to a new scale named for the resistors used
to generate the music. They can, of course,
be purchased from any electronics parts
house as opposed to expensive precision val-
ued resistors that would be necessary to pro-
duce the old classical scale values all those
other musicians insist on using. Don't be
disappointed though ’cause you're in for a
treat. Stock value music has much to offer
for the growing number of fans interested in
electronic music. Battery life? Well. it’s not
as long as Tchaikovsky’s Swan Lake nor as
short as the theme from Exodus. I guess you
can say that battery life will depend upon the
number of concert recitals per week. Bat-
teries have a way of recovering after a
strenuous performance—as [ am sure your
friends will! And now I leave you to your
moments of construction fun and hours of
stock valued musical ecstasy. n

This project is based on the use of standard resistors. The 2-watt 10
percent tolerance type is usually the least expensive, but you can use
any closer tolerance or Vs-watters. Exact pitch requires pots; see text.
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Improve any
AM receiver with...

ETECTOR X2

One diode and capacitor added to any AM
detector will nearly double the output.

by EImer C. Carlson

IF YOU CAN SOLDER to printed-circuit
boards or build a solid-state electronics kit,
you can convert any AM detector to an even
better voltage doubler circuit. All you have
to do is add two small components to the
existing diode detector, and you can get
about double the normal audio output. An-
other big bonus is a lower detector distor-
tion and an intrinsic bass boost that’s notice-
able mainly on medium-priced table radios.
Remember, the new circuit isn’t choosy.
You can put it in CB mobiles or handi-
talkies, table radios or broadcast/shortwavc
transistor portables. You can even put this
circuit in toy-type crystal sets.

Circuitry used for this high-output AM
detector is the same as that used as a power
rectifier for those transformerless TV power
supplies. For over twenty yecars the circuit
has been. used to obtain about 240 VDC
from 120 VAC power lines. The only differ-
ence are the characteristics of the compo-
nents used. As an AM detector-doubler, the
circuit uses high-frequency, low-current di-
odes instcad of 500 or 750 milliampere
power rectificrs. Capacitors are small at the
higher (RF and IF) frequencies. A .01 uF
capacitor is usually enough. Those 80 to
200 pF electrolytic capacitors aren’t needed

for the AM detector-doubler circuit.

Circuit Operation. Basic circuits for the
usual half-wave AM detector, the AM de-
tector-doubler and the crystal radio circuits
are given in the schematic diagrams. During

r—-= —_———
A i P
i |
o
! |
Y [ e
1 2T
IF ! |
INPUT : ) Dl :
|+ - —-——=-p>
————— >
B
+ = c2
| —  AUDIO
| OUTPUT
IF !
INPUT :
| > :

At A, C1 charges as shown for 2 of
each IF cycle then aids (B) second 12
cycle, charging C2 to twice the IF.
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DETECTOR X2

one alternation of the IF carrier, diode D1
of the X2 DETECTOR conducts. When diode
D1 conducts, it charges capacitor C1 to the
peak IF voltage of that half of the cycle of
the modulated sine wave. During the sec-
ond half of the cycle, diode D2 conducts.
Capacitor C1 discharges through diode D2,
adding its briefly stored charge to that of
the peak voltage of the second half of the
input sine wave. At the time of discharge,
the voltage across C1 is in series with the
voltage applied to the secondary of the
transformer during the second half of the
sinewave alternation. Just as with two dry
cells connected in series, these two voltages
add and produce about twice the voltage
that would be obtained with one diode.

Modification Tips. A pair of identical
diodes will work best in this circuit. Any
two diodes will work, but identical diodes
will give better audio fidelity. Check the
forward and back resistance of diodes with
an ohmmeter. Select two diodes that are as
similar as possible.

DIODE
ket 1.; AUDIO
| _L —LI = OUTPUT
I T | BYPAS(S:
} b

This basic AM detector is found in nearly
all AM radios. Diode can be connected as
shown or reversed with anode at out line.

> When removing a diode from the
original circuit be sure to check its operat-
ing output polarity. Make sure diodes you
put into the circuit will give the same polar-
ity audio voltage output. A diode connected

Simple three-terminal design using two new
diodes and additional capacitor. Selecting
a matched set of diodes drops distortion.

to the circuit in reverse may upset the bias
applied to the base of a following, direct-
coupled transistor or electrolytic capacitor.
I’s a lot easier to check the polarity first
than to replace a transistor or electrolytic
capacitor.

= If space permits, larger-sized diodes
and capacitors can be used just as effec-
tively as the miniaturized units.

[[Z The two diodes and the capacitor
can be formed into a neat, compact 3
terminal package as shown in the photo-

(Continued on page 116)

LAST IF TRANSFORMER

e e e e - a D2

| | IN33A

% —| p—p——

| ._T_ rl /1 o1 DOUBLED
c2  AUDIO

| l LB OUTPUT

| ! )

| I
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Add just a diode and capacitor to the basic circuit shown above and turn an ordinary AM
detector into a doubler. It boosts audio quality by reducing distortion since the load seen
by the last IF transformer is equal for both half-cycles of the IF output waveform.

PARTS LIST FOR DETECTOR X2

D1—Diode, 1N34A or 1N60
D2—Diode in original detector circuit, see text

C1—Capacitor, ceramic or mica. Size depends
on C2, see text.
C2—Capacitor in original detector circuit.
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SOUND OFF WITH THIS NOISEMAKER

ELECTRONIC

ALARM

GENERATOR

by Gary McClellan

here are times to make noise in these

days of noise abatement concern. Of
course, an ambulance must have a wailing
siren to help clear traffic. A volunteer fire
department depends on a raucous blast
from a horn for its efficient operation.
And certainly no one would deny a new-
year’s eve merrymaker his hour to howl.
So whatever your interest—burglar alarm
to wake-up alarm—here’s an electronic
alarm generator with an extra low-fre-
quency modulation oscillator that produces
a ‘“‘yelp-yelp-yelp” that’s sure to attract
plenty of attention.

Both the pitch and repetition rate of this
generator are variable over a wide range,
so you can create other unusual sounds. If
you want to experiment with the circuit,
you will probably discover other hookups
that give even more strange sounds.

What Is It? It’s an electronic alarm gen-
erator that’s inexpensive and easy to build.
The parts are all common and inexpensive.
There are no oddball integrated circuits to
buy, and you will probably have most of
the parts in your junkbox. If not, you
shouldn’t have to spend more than $4 for
new parts. Construction? It’s very easy! The
parts layout is noncritical and you can build
it in any way, shape, or form you wish.
Our generator uses two unijunction tran-
sistor oscillators which are DC coupled to
produce the strange sounds.

Electronically, the first oscillator (which
consists of CI, QI, R1l, R2 and R3) gener-

FaLL- WINTER, 1973

ates a series of low frequency pulses. The
output of this osciilator appears across R3 as
a corresponding series of voltage fluctua-
tions. R3 also biases the second oscillator
(consisting of C3, C4, Q2, R4, R5 and R6)
to a point just below oscillation. This resistor
must be adjusted to suit the characteristics
of the unijunction used for Q2. As the
voltage across R3 drops, it will reach a
level where the second oscillator fires and
its output frequency starts to rise with the
voltage. As the voltage across R3 in-
creases, the output frequency drops. Poten-
tiometer R1 controls the repetition rate of
the output, while pot R5 controls the fre-
quency.

Putting It Together. 1 built my version on

Great for attention-getting emergency type
alarms. So easy to build, it's recommended
for beginners. Inside the case just a dozen
parts put a warbling squawk of a sound into
your hi-fi, PA amp—even drives earphones!

27
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ALARM GENERATOR

a 1%-in. x 2Y-in. scrap of perfboard and
enclosed it in a Radio Shack Mini Case.
This arrangement worked very well and
you might want to duplicate it.

Start construction by laying out the
capacitors on the perfboard. Note that Cl
and C4 are positioned near the ends of the
board. Next, inscrt all of the resistors but
R3. The value of R3 will probably have to
be optomized by experiment, so just ignore
it for now. On our version potentiometers
R1 and RS were left off the board to save
space. These pots are mounted on the front
panel of the box and connccted to the cir-
cuit via short leads. You should now be
able to wire up most of the circuit, and
you might want to add push-in terminals
for the pots, output, and power leads.
These terminals will make external connec-
tions to the board much easier.

When you have finished the wiring, in-
sert the unijunctions. Be careful to check
out the leads on your particular unijunctions
before you solder them in. The location
of the E, Bl, and B2 leads may vary with
the type of unijunction you use.

Finish the construction by “working” the

ouTPUT 3vDC Ql Ci

Locate parts on this photograph as you put
parts together. Also, see page 115 for the
complete wire layout under the perf-board.
box. Drill two Y-in. holes in one side of
the box for the power and output leads.
Next, the front panel: drill two holes for the
pots and two holes to mount the board.
Clean up the panel and apply decals if you
wish. Install the two pots and temporarily
wire them to the rest of the circuit with
long leads. Also connect the power and out-
put leads to the module. This complectes
your mechanical construction of the genera-
tor.

Putting It To Work. By now you should
be all set to fire it up. In place of R3
connect .2 series combination of 330-ohm

(Continued on page 115)
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C1—25 uF electrolytic capacitor, 12 VDC or
better (Allied Radio 926-1547 or equiv.)
C2—10 uF electrolytic capacitor, 12 VDC or
better (Radio Shack 272-1002 or equiv.)

€3—0.022 uF tabular capacitor, 50 VDC or
better (Radio Shack 272-1056 or equiv.)

C4—0.05 UF capacitor, 12 VDC or better (Radio
Shack 272-1068 or equiv.)

Q1, Q2—Unijunction transistors, exact type not
critical (Radio Shack 276-111)

R1--25,000-chm potentiometer, linear taper (Ra-
dio Shack 271-094 or equiv.)

R2—8,200-ohm, Y-watt resistor (Radio Shack

W,

PARTS LIST FOR ELECTRONIC ALARM GENERATOR

271-000 or equiv.)

R3—1000-ohm, Y2-watt resistor, see text (Radio
Shack 271-000 or equiv.)

R4—10,000-0hm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

R5—50,000-0hm potentiometer, linear
(Radio Shack 271-1716 or equiv.)
R6—2,200-0hm, Y2-watt resistor (Radio Shack

271-000 or equiv.)

taper

Misc.—Perfboard, knobs, spacers, wire, solder,
case (Radio Shack 270-230), 9-volt battery or
power supply, etc.

EvecTrONICcS HOBBYIST



UR MINI MAXI is a nov-

el superregenerative re-
ceiver, covering the 80 to
175 MHz band. Though de-
signed with minimum cir-
cuitry, it provides good sen-
sitivity and output. This
simple and easy-to-build
receiver is unique in that no
coupling capacitors or trans-
formers are used between
stages and almost any im-
pedance spcaker or ear-
phone can be connected to
the output. Of course, a
low-impedance one will have
higher output. Another fea-
ture is the use of non-critical
components which can vary
in value to permit using a
wide range of readily avail-
able parts without impairing
performance of the receiver.
The Mini-Maxi will receive
television, FM, aircraft, am-
ateur, and police transmis-
sions with just a 2-ft. whip
antenna. A smaller version
of the receiver, using sub-
miniature components, was
built into a little metal cuff-
link box that could be car-
ried in a pocket.

How It Works. Transistor
Q1 is a superregenerative
detector. The resonant cir-
cuit (inductor L1, capacitor
C5, and tuning capacitor
C4) is tunable over the fre-
quency range mentioned
above. Capacitor C3 pro-
vides feedback for oscilla-
tion and capacitor C2 cou-
ples the signal from the
antenna to the tuned circuit.
Potentiometer R3 is used as
the regeneration control to
set transistor Q1 to the point
of oscillation.

FALL- WINTER, 1973

The audio signal devel-
oped across resistor R4 is
directly coupled to the base
of transistor Q2, which is in
a complementary configura-
tion with transistor Q1. Out-
put of transistor Q2 is de-
veloped across R6 and is
coupled via transistor Q3,
which takes the place of a
coupling capacitor between
transistors Q2 and Q4, A
high beta silicon transistor
used for Q3 will provide a
small amount of gain as well
as a means of coupling tran-
sistors Q2 and Q4. The au-
dio is further amplified by
transistor Q4 and its output
is applied across a suitable
earphone or speaker that
may bc plugged into jack
J2.

Construction. The rce-
ommended layout and wir-
ing of Mini-Maxi as shown
in the photograph can be
followed provided compo-
nents identical to thosc spe-

= cified in the Parts List are

by William F. Splichal, Jr.

A novel vhf
superregen receiver
that can tune in
stations from
50 to 200 MHz

f used and it will fit in a 2%a

X 2V4 X 5-in. minibox. If
you build the receiver in a
different container, it must
be a metal onc to avoid
hand capacitance effects de-
tuning the receiver. Mount
J1, R3, C4, S1, and J2 be-
fore wiring in the remaining
components. The lead
lengths on Q1, L2, C2, C3,
C4, C5, and L1 should be
kept as short as possible to
minimize stray capacitance
cffects. Layout and lead
length of the other compo-
nents are not as critical and
can be varied to suit the
builder. (Turn page)
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MINI-MAX1

Transistor Q1 can be almost any pnp
germanium vhf type transistor capable of os-
cillating at 175 MHz. Many types of small
signal npn germanium audio transistors can
be substituted for Q2 and Q4 with satisfac-
tory results.

The battery is connected to a battery plug
obtained from an old discharged 9-volt bat-
tery. One terminal of the plug is soldered to
one of the switch terminals via a small strip
of flexible metal which is insulated with tape
to prevent shorting out to the box.

The 2-ft. whip antenna was made by re-
moving the insulation from a length of #14
wire and soldering it into the end of a tip
plug (P1) which will plug into J1. A more
compact antenna can be made by attaching
a small telescoping antenna (similar to La-
fayette 18E54009) to a tip plug which will
plug into J1.

Overall tuning range of the receiver can
be changed by using diffcrent sizes for in-
ductor L1. By making it with six turns in-

c3 Ul

i ceimes

stead of the three previously specified, the
receiver will tune from 50-100 MHz, and
with two turns it will tune from 100 to 200
MHz.

Receiver Operation. Almost any specaker
or earphone having an impedance from 4
and 2000 ohms can be connected across
Mini-Maxi's output. The lower impedances
will give higher output. After turning switch
St on, regeneration potentiometer R3 is set
by first turning it clockwisc until oscillations
are heard and then turning it counterclock-
wise until the oscillations stop and hissing is
heard. Tuning capacitor C4 is then tuncd to
a station. The setting of the regeneration
control will vary with the frequency to
which the recciver is tuned and will require
resetting for optimum operation. By experi-
menting in tuning in various type stations,
the dial can be marked where the following
different types of transmissions occur:

54-88 MHz Television
88-108 MHz M

108-136 MHz Aircraft
144-148 MHz Amateur
148-175 MHz Police and Fire

Bt

4

Underside view of Mini-Maxi reveals location of virtually every
component it contains. Whip antenna plugs into jack J1 at left.
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When receiving very strong stations, the
regeneration control may have to be turned
counterclockwise to reduce volume and pro-
duce an undistorted output. In some cases it

station to reduce volume further. A nice fin-
ishing touch is to identify the controls, using
press-on letters (Datak or equiv.) covered
with several coats of clear, spray-on lacquer

may also bg necessary to slightly detune the for protection. [ |
PARTS LIST FOR MINI-MAX]I SUPERREGEN RECEIVER
Bl—Transistor radio battery (Eveready (Sprague 2N2401) (see text)
216 or equiv.) Q2, Q4—Npn germanium audio transis-
Cl, C6—15-uF, 15-VDC electrolytic tor (RCA type 2N388) (see text)
capacitor (Sprague 1152 or equiv.) Q3—Npn silicon, high beta audio transis-
C2—5-pF, 1000-VDC ceramic disc capac- tor (Motorola type 2N3565)
itor (Sprague 5GA-V50 or equiv.) (see text)
C3—15-pF, 1000-VDC ceramic disc ca- P1—Plug to fit tip jack
pacitor (Sprague 5GA-Q15 or equiv.) R1—47,000-ohm, /-watt resistor
C4—3.7 to 52-pF variable tuning capaci- R2—220,000-ohm, 15 -watt resistor
tor (Hammarlund HF50 or equiv.) R3—1000-ohm, linear taper, potentio-
C5—0.001-uF, 1000-VDC ceramic disc ca- meter (Mallory U4 or equiv.)
pacitor (Sprague 5HK-D10 or equiv.) R4, R7—4700-ohm, 1/5-watt resistor
C7—50-uF, 15-VDC electrolytic capacitor R5—3900-0hm, 14 -watt resistor
(Sprague 1160 or equiv.) R6—2700-0hm, 14-watt resistor
C8-—35-uF, 15-VDC electrolytic capacitor R8—1500-ohm, 15,-watt resistor
(Sprague 1159 or equiv.) S1—Spst toggle switch (Cutler-Hammer
J1—Tip jack, nylon insulated (H.H. 8280-K-14 or equiv.)
Smith 240 or equiv.) 1—21/ x 21/ x 5-in. minibox (Premier
J2—Subminiature phone jack (Lafayette PMC 1004 or equiv.)
99E62119 or equiv.) 4—Transistor sockets (Lafayette
L1—3 turns #18 bare copper-tinned wire, 32£42211 or equiv.)
3/16-in. ID x 34-in. long (see text) Misc.—Wire, solder, bolts, nuts, earphone
L2—55-uH RF choke (J.W. Miller 4629-E or speaker (any low-impedance unit
or equiv.) —see text), press-on letters or
Q1—Pnp germanium vhf transistor embossed tape, etc.
R4.
4.7K S|
3 TURNS Bl —
3t 18 WIRE Vv —
3/16/1.0., =
3/8" LONG Iy
Ll =
c4 Q3
R2 3;:33 4 5 2N3565 Q4
220K = P .00l 2N388
—~ :_E uF
c3 R6
= I5pF o e
Ql
2N240l o = 4.7K
L2 H c2
J2
S55uH SpF —
Schematic for Mini-Maxi.
= S As explained in text, num- i
ber of turns on coil L1 -
R3 L. determines exact tuning
1.OK = range with capacitor C4.
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Antiruing &n 014 Tube ino Antipu

by Art Traufer

any antique radio collectors have one or

more early battery radios in their collec-
tions which have bayonet shell-type sockets
made for O1A type tubes. The O1A tubes
require 5 volts on the filament and draw a
hefty .25 amps each. Since these tubes were
out of production many years ago and are
becoming hard to find, it is desirable to use
more modern tubes having lower filament
voltages and less “A” battery drain. One
such tube is the type 30 tube, which re-
quires only 2 volts on the filament at only
.060 amps!

Type 30 tubes have the same four pin
arrangement as the old O1A tubes. How-
ever, the 30’s base is smaller in diameter
than the O1A’s base and it also does not
have the metal pin for use in bayonet sock-
ets. The 30 tubes were made for use in
“push-in” type sockets.

To use a 30 in an O1A bayonet socket it
isn’t necessary to make an adapter or to
“re-tube” an O1A base with a 30 glass en-
velope. All you have to do is build up the
diameter of the 30 base so that it fits the
bayonet socket and then put small metal

v
Fabricate an OA1 from a type 30

pins in the base.

How To Do It. Buy a 12” length of Crown
Line PCV-1120 1” white plastic pipe at a
plumbing supply house, or buy any other
plastic pipe having an inside diameter the
same (or slightly larger) than the diameter
of the 30 tube base. Be sure the outside
diameter is the same (or slightly smaller)
than the opening in the O1A bayonet tube
socket.

Saw off a 1” piece from the plastic pipe,
then file the tough sawed edges smooth
and glue the 1” piece on the base of the 30
tube. If the plastic fits a little too loose on
the tube base simply wrap a turn or two of
Mystik cloth tape around the tube base be-
fore you apply the glue. Let the glue harden.

If the modified 30 base now fits a little
too loose in the O1A bayonet socket wrap
a turn or two of the cloth tape around the
base.

To complete the job fasten a small metal
pin in the base. To do this drill an undersize
hole through the plastic and into the tube
base and then twist in a machine screw

(Continued on page 113)

Shown from left to right are :
type 30 vacuum tube
unmodified, type 30 vacuum
tube modified by a wider
base and addition of a

; base bayonet pin, type

- OA1 vacuum tube
grandfather used, and last,
the bayonet socket that is
the cause of the problem.

tube and keep your ancient rig on the air!
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Hour
Master...

Super
Timer

Turn off to
Electronics?

by Steve Daniels

How woOULD you like an electronic watch-

dog for your CB equipment, Channel 9
monitor or household appliances that will
keep them turned on a specified length of
time, then shut them off automatically?
Could you use something to turn a TV or
Stereo off at night after you’ve fallen
asleep? What about an electric nap alarm
to wake you from a snooze with music
from your radio or Hi-Fi?

Well, here’s one answer. It’s our elec-
tronic Hour Master. Or should we say,
Your Master! Hour Master is a wide range
electronic timer and Diac-Triac full-wave
speed control combined in one compact
unit. It will handle literally any timing job
from seconds to hours whether time-in or
time-out is required. If you wish, you can
even add a speed control by just adding
one variable resistor to the circuit; the
result is a flexibility applicable to dozens
of jobs in home and shop.

The Old Timers. Many electronic timers
up to now have been limited in length of
time delay because huge capacitors were
required. Hour Master can easily provide
delays of an hour or more with its average
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Hour Master

sized 200 uF timing capacitor. The sche-
matic shows how it’s done. Diac D1 and
Triac Q3 form a standard AC phase con-
trol which can be turned off through the
contacts of relay K1. For use as a speed
control, R4, a 250,000-ohm linear pot, is
added as shown to points A and B. With
mode switch S3 in the owur position, you
have a regular speed control. When battery
switch S2 is closed, the timing circuit is
armed. By pressing time-start switch SlI,
timing capacitor C1 is charged by the bat-
tery, when S1 is released, Cl slowly dis-
charges through time-set pot Rl and
source-follower Q1.

Time-set potentiometer R1 can be either
5 or 10 megohms. Resistor Rx sets the low
limit of the timer and may be selected to

fit your necds. It was 100,000-ohms in the
author’s model giving him a minimum time
delay of 30 seconds. Capacitor Cl may
also be changed in value to modify the
delay time. With a 200 uF capacitor and
a 10 megohm pot, the maximum delay is
well over an hour and over a half-hour
with a 5 megohm pot.

Getting Busy. The author’s model was
housed in a 6%-in. x 3%¢-in. x 17%8-in.
plastic case with an aluminum panel used
as the top plate of the unit.. You may
want to start by drilling holes in the cover
for switches, pot(s), and socket. Be sure
to add an extra hole for potentiometer R4
if you want the speed control feature.

Go to work on the circuit board; you
can use about a 2-in. x 4l-in. piece of
perforated phenolic board. Wiring is
straight-forward, but keep the triac
circuitry and the FET at opposite ends of

(Continued on page 113)

PARTS LIST FOR

B1—9.volt battery, Eveready 216 or equiv.

C1-—1 to 1000 uF, 12.VDC electrolytic capacitor
(see text)

C2—0.05 uf, 600V disc capacitor

C3—0.1 uF, 600V disc capacitor

D1—Diac, Motorola HEP-311

K1—Sensitive SPDT relay (Potter & Brumfield
type LM5 or equiv.) (see text)

Q1—N-channel FET, Motorola HEP-801

Q2—NPN transistor, Motorola HEP-55

Q3—Triac, RCA 40429

Rx-~100,000-chm, Y2-watt resistor, 10%

BUTTON)

RI HEP-801
(SEE

RX
(SEE TEXT)

HEP-80I HEP-55 40429

he 5z~ swiTeH R4
9vDC  ON/OFF ouT Ity
I ‘—I—“ s3e—3p Bi’ e
TIME START Lo | 1
{PUSH

e ‘i‘ NOTE:
d g e b ¢ g 71 REMOVE JUMPER
BETWEEN AGB 4
CASE (CASE) FOR SPEED

CONTROL /LAMP
DIMMER MODIFICATION.

HOUR MASTER

R1—5 megohm to 10 megohm, linear taper po-
tentiometer (see text)

R2—2,700.0chm. Y2-watt resistor, 10%

R3—120,000-chm, Y2-watt resistor,
text)

$1—SPDT pushbutton switch (Switchcraft 1002
or equiv.) {time-start switch)

$2—SPST toggle switch (power switch)

$3—SPDT toggle switch (mode switch)

$O1—AC receptacle, chassis mount

Misc.—Hardware, knobs, perforated board, flee
clips, wire, solder, efc.

10% (see

C3Z
JduF

i i 117 VAC

ELEcTRONICS HOBBYIST
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Now you can learn Electronics by performing
more than 200 practical, skill-producing
experiments...with authentic industrial
components. .. at home. .. in your spare time.

You learn by doing! This /6/-piece Laboratory includes
the up-to-date equipment you'll need — such things as an
IC (integrated circuit), printed circuit board. FET (field
effect transistor), photovoltaic cell, DC motor, micro-
phone, multimeter, soldering iron and power supply.

You put theory into practice right in your own home. ..
in your spare time .. .while you go right on pulling down
your present pay. It’s CIESs exciting space-age “Elec-
tronics Technology with Laboratory” program...
a unique combination of CIE' special AUTO-
PROGRAMMED® Lessons and laboratory equipment.
It is the practical way to learn Electronics!

Prepare for a High-paying Career

You see, when you “learn by doing; you're ready to do
...you're armed with the know-how to meet the chal-
lenges of a high-paying career in Electronics...
prepared to go after an €xciting,relevant job in a growing
field such as medical technology, pollution control, radio
and TV broadcasting, computers...just to name a few.
Once you have some experience, you can make $12,000
a year or more.

But thats not all! When you successfully complete
your Electronics Laboratory course, you'll get a CIE
Diploma. And, you'll be able to pass the Government
FCC examination or be entitled to a full refund of all
tuition paid! CIE's Money-Back Warranty is valid during
the completion time allowed for your course.

Send today for CIEs 2 FREE BOOKS about oppor-
tunities in Electronics. For your convenience, we will
try to have a representative call. Mail reply card or
coupon to CIE...or write: Cleveland Institute of
Electronics, Inc., 1776 E. 17th St., Cleveland, Ohio 44114,

Youlearn how to construct
circuits and connect them with

a

your CIE laboratory equipment.
This "hands on” experience is
extremely valuable.

Youlearn to
Make Money

.with CIEs

_ Electronics

o 5= % et o,
Testing and troubleshooting
are an important part of your
learning experience. Your labora-
tory has a precision multimeter
to diagnose electronic troubles
quickly and accurately.

soldering iron, which is part of

APPROVED UNDER:G.1. BILL

All CIE career courses are approved for educational
benefits under the G.I. Bill. If you are a Veteran or

in service now, check box for G.1. Bill information.
------------------------
CI Cleveland Institute
of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

Please send me your 2 FREE
BOOKS —The CIE school cata-
log. “Succeed in Electronics”
and “How To Get a Commercial
FCC License”

Name

{Please Print)
Address

City

State Zip Age
Veterans and Servicemen:
[ Check here for G.1. Bill information.

m
.
—
—
-

CIRCLE NO. 4 ON PAGE 15 OR 117

FaLL- WiNTER, 1973
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Bisaster
flarm
Gan
~ Nave
Your
Life

: hg Herb Friedman

It used to be that the average homeowner
wanting early warning of impending
fires through smoke detection either had
to go the expensive commercial-equipment
route or build a not-to-reliable homebrew
device. In between the two extremes was
nothing on which you'd stake your life.
Fact is, in most instances “Joe Average”
is still being sold expensive smoke detectors
for home use he’d have to throw directly
into a fire before it sounded an alarm.

But times change, particularly when it
comes to solid state devices, and a small
ionization detector designed to detect gas
fumes and smoke is now available for little
more than the cost of a transistor. Though
the device is often termed a “smoke detec-
tor” it also sniffs out carbon monoxide,
methane and Iso-Butane gases, in fact, any
ionized gas. A small alarm system such as
the Radio Shack Disaster Alarm Kit
(#28-4006) which incorporates this detector
can be used as a smoke detector in the
home to warn of impending fires, as a car-
bon monoxide detector in the garage for
those of you who insist on working on a
running engine with the garage doors closed,
or as a gas fume detector in closed areas.

The Disaster Alarm Kit has an approxi-
mate sensitivity to carbon monoxide of 500
PPM, and 2% to 4% smoke. Unfortunately,
it does not incorporate heat detection—for
there can be fire before smoke. However,
we’ll show you how, for just pennies and
two extra wires, the Disaster Alarm can be
converted to a smoke, gas, heat and burglar
alarm.

Start With a Prefab. The basic Radio
Shack Disaster Alarm Kit is AC powered
and is housed in a small white plastic cabinet
that is mounted high on a wall near the bed-
room area (or inside a garage or closet).
The alarm sound is produced by a loud,
raucous buzzer, similar to the warning horns
used as interior remote fire alarm horns in
commercial equipment. Once triggered, the

GAS/SMOKE
DETECTOR

SENSITIVITY
CONTROL

RESET S\WSTCH

Assemble the printed circuit board exactly
as described in the manual. Modifications
are added to a complete and tested board.

ErecTronics HOBBYIST



alarm can be silenced only by operating a
reset switch. Should the gas or smoke be
temporarily blown away by wind the alarm
will not be silenced: only the user can sil-
ence the alarm.

The kit consists of the plastic housing,
power transformer, buzzer-horn, a small
printed circuit board and much less than a
handfull of components. Cnstruction time
takes about one hour.

On the PC board is a small wire jumper
labled “J” that is used only for initial setting
of a sensitivity control. After the sensitivity
is adjusted the J-jumper is normally cut
through. However, by bringing out the two
J-jumper connections to a screw type ter-
minal strip positioned near a hole pre-drilled
on the alarm’s back panel both fire and
intruder detectors of the open circuit type
can be connected into the Disaster alarm.
Thus, the buzzer-horn sounds when there is
gas, smoke, excessive heat or a forced entry
through a door or window.

The alarm must be completed and tested
before the fire/intruder modification is
made. Only after you are absolutely cer-
tain the alarm is working properly should
the following modifications be added to the
alarm.

Fire-Intruder Modifications. The PC
board is held to the cabinet by three plastic
studs. Gently snap the board off the studs
and flip it over. Unsolder the J-jumper
which is now cut in two. In its place solder
a 6 in. pair of insulated twisted wires. Then,
re-install the board on the studs. Position
a two terminal strip so it half covers the
“extra” hole in the cabinet’s rear cover, mark
the mounting holes and drill for #4 or #6
screws. Bend the terminal strip’s solder lugs
outward so they will be horizontal to the
cabinet and install the terminal strip using

POWER TRANSFORMER TERMINAL STRIP

J-JUMPER WIRES PRINTED CIRCUIT BOARD

Best location for alarm is high up in the
bedroom area. Make certain resetting switch
points down so that it is very convenient.

FaLL- WINTER, 1973
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DISASTER ALARM

a V2 in. spacer or stack or washers between
the terminal strip and the cabinet. (You
must be certain the terminal strip does not
short to the metal cabinet cover.) Solder the
two wires from the J-jumper connections to
the terminal strip. That’s the entire modifica-
tion.

The Disaster Alarm will work normally
with or without connections to the terminal
strip. If you connect open circuit type heat
and fire intruder detectors (such as magnetic
switches) to the terminal strip the alarm
will sound when ambient heat is excessive
or when an intruder forces a door or win-
dow.

The heat and intruder detector switches
are connected in parallel as shown in the
schmatic diagram. Because it’s a parallel
connection there is no practical limit to the
number of protective devices you can ‘use.
You can place a heat detector in every
room and a magnetic switch on every win-
dow. Heat detectors come in two standard
values: 135°F which is used in the living
areas and 190°F (or 195°F) used in furnace
rooms and attics.

Take extreme care that you do not obtain
closed circuit detectors for these cause the
alarm to continuously sound. The magnetic
detector usually sold in electronic parts stores
is the closed circuit type. Do not let a sales-
man talk you into these devices. The heat
and magnetic switch specified as open cir-
cuit has its contacts open when safe and
closed when activated. If you or the sales-
man are in doubt as to whether you are get-
ting the correct detector simply check it out
with an ohmmeter. Open circuit detectors are
usually available from security equipment
distributors and many electrical supply
houses. .

Standard open circuit heat /fire detectors
can be installed in all living areas,
above the furnace and in cellar and attic.

Final Set-up. After your complete secur-
ity system is installed, check it out in the fol-
lowing manner. Blow some cigarette smoke
at the alarm. If the alarm doesn’t trip cali-
brate the unit as specified in the supplied in-
structions, but where the instructions call
for a J-jumper simply connect a clip lead
across the terminal strip. Similarly, where
the instructions call for cutting the J-jumper
just remove the clip lead.

Applying a match near the heat detector
should sound the alarm. If it doesn’t you
have made a wiring error. (As soon as the
detector cools off it automatically resets it-
self.)

Check a magnetic switch by opening the
door or window. If the alarm doesn’t sound,
look for a wiring error.

It is a good idea to periodically check the
system by deliberately tripping each detec-
tor—contacts do go bad. If you discover an
inoperative detector replace it immediately.

n

DISASTER ALARM

e aD 3 T =

| TERMINAL ' | HEAT MAGNETIC |

| STRIP ! | pETECTOR DETECTOR |

|

| i !
The alarm system with modified ! | l |
circuits can have any number } : é
of additional detectors added | : x
to expand system to cover \ O+ 7
the entire hou.se, even I.he | : {X&[;!TIONAL
garage. Terminal Slt‘lp is. { | |DETECTORS
added, after alarm is built, | h {AND SWITCHES
in place of jumper "}’ L e h

ELecTrONICS HOBBYIST



Your axe swings to a different beat
with a six buck gizmo we call . . .

by Steve Daniels, WB2GIF

Would you spend about six bucks to tailor
the sound of your guitar? Especially if
you knew you’d have the great sound of that
group you know is heading to the top. Or,
maybe, you're not satisfied with the sounds
you're getting, and want to be able to
change the tone of your guitar to suit the
mood of your music. We're not saying that
our U-Pick-It will make a Segovia out of
you. But it sure will make your guitar sound
great, and who knows, maybe it will help
you on to fame and fortune.

What does U-Pick-It do for your instru-
ment? It gives you a choice of bass, treble
or midrange boost just by turning a single
knob. You can make that old guitar sound

FALL- WINTER, 1973

twangy, smooth or raunchy at the twist of
your wrist. Furthermore, U-Pick-It’s bass
boost will allow a regular guitar to be used
as a string bass by giving those low notes
an extra boost.

PSO With a Difference. Check the sche-
matic; it will ring a bell for many of you.
Basically, you’ll see a phase shift oscillator
with a few necessary changes. Note the net-
work consisting of components R1, R2, and
R3 isolates transistor Q1 from the loading
effect of the guitar pickup. Also, potentiom-
eter R6 is used to lower the stage gain to
the point where the transistor will be am-
plifying rather than oscillating. The phase
shift network peaks the response within a

Parts placement within
U-Pick-It presents

no problems

got choice of switch

S1 in Parts List.

41



42

U-PICK-IT

fairly narrow range, depending on the set-
ting of potentiometer R8.

You Pick it's parts. We housed U-Pick-It,
including its own self-contained battery pow-
er supply (a 9 V transistor battery) in a
4 X 2Ya X 2% -in. Minibox. All of the com-
ponents with the exception of the input and
output jacks, the IN-OUT switch, potenti-
ometer R8 and the battery are mounted on
a 3Ya X 1%-in. piece of perfboard. Push-in
clips are used for input, output, battery +
and ground terminations.

Although the transistor doesn’t have the
usual triangular pin orientation, if you fol-
low our layout, it can be mounted without
having to cross over any of its leads. A
word of caution now: this circuit won’t
work with low gain transistors. So please,

no substitutions! Besides, the one we used
isn’t expensive, so there really isn’t a good
reason to fiddle with dime-a-dozen transis-
tors.

In the phase section, use good quality
disc capacitors rated 50 VDC minimum or
better. Seems we found that low voltage
ones sometimes may leak too much for
this application.

Drill mounting holes for the two jacks
in one end of the bottom half of the Mini-
box. Whether you buy a commercial bat-
tery holder, or make one from a scrap of
aluminum, locate the battery so that it will
clear the other components when the Mini-
box is closed. Drill two mounting holes; one
for the battery holder, and the other to sup-
port the perfboard that’s raised %-in. off
the bottom with a spacer.

IN-OUT switch S1 is located in the center
of the top half of the Minibox. It’s a push-

(Continued on page 112)

R4
470K
Ql
2N2924
Cl \I/ c2
JuF JuF
RI R3
22K R2 22K
220K

Sl
Ja Ji
OUTPUT INPUT

B1—9 V transistor radio battery (Burgess
type 2U6 or equiv.)

Cl, C2—0.1 puF, 75 V ceramic disc ca-
pacitor (Lafayette 33F69089 or equiv.)

C3—0.05 uF, 75 V ceramic disc capacitor
(Lafayette 33F69071 or equiv.)

C4—0.02 uF, 75 V ceramic disc capacitor
(Lafayette 33F69063 or equiv.)

C5, €6—0.01 uF, 75 V ceramic disc ca-
pacitor (Lafayette 33F69055 or equiv.)

J1, J2—Standard open circuit phone jack
(Lafayette 99F2135 or equiv.)

Q1—Silicon, npn, high gain transistor
(GE type 2N2924 or Motorola HEP 724)

R1, R3—22,000-ohms, l4-watt, 109,
composition resistor

R2-—220,000-ohms, l4-watt, 109% com-
position resistor

R4-—470,000-ohms, 14-watt, 10% com-
position resistor

PARTS LIST FOR U-PICK-IT

R5, R7, R9—56,000-ohms, 14-watt,
10% composition resistor

R6—2,000-ohms potentiometer, 1/ -watt,
linear taper (Lafayette 33F16452 or
equiv.)

R8—10,000-ohm potentiometer, 1-watt,
linear taper (Lafayette 33F11255 or
equiv.)

S1—Spst rocker switch (Lafayette
34F34164 or equiv.) See text

1—4 X 214 X 214-in. Minibox (Lafayette
12F83878 or equiv.)

1—Battery holder (Keystone #203P or
equiv.)

1—Battery connector
62879 or equiv.)

1—314 X 114-in. piece of perfboard

(Lafayette 99F-

Misc. Wire, solder, bolts, nuts, spacer,
knob, push-in pins, etc.

R T T T T R LT AR IR TR
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Connect this novel circuit to your
FM receiver, and listen to police

and fire calls, weather, marine
Dﬂ@g? emerge;'lcy servic’es! ’

AM,  FMas

7 T Cliﬁ'—hanging emergencies, weather fore-
e - casts, ham QSQ’s, law enforcement patrols
TUNE IN in action, mobile radio telephones—two-way
broadcasts make listening to the VHF High

'I'HE ABTIDN Band an ever-changing adventure. Our VHF
i High Band Converter covers from 135 to

WI‘I‘H ] 175 MHz, and it pulls in public safety, in-

dustrial, marine, land transportation and the
2-meter ham band signals.

You can listen to the VHF High Band
with our compact converter, which connects
to an FM-band homc broadcast receiver.
The converter uses a dual-gate FET and a
UHF-type transistor in a simplified solid-

state circuit. The components are housed
e inadx 4% x 2%-in. aluminum cabinet,
with perf-board construction for ease in
building. You can build it—start today!
CUNVERTEH About the circuit. Signals from the an-
tenna are connected via J1 to the L1-Cl

turned circuit, and fed to gate 1 (gl!) of the

dual-ate FET mixer QI. Gate 2 (g2) of
i Q2 is coupled via C2 to the oscillator cir-
& cuit of Q2.

C11 tunes L3 (and the Q2 oscillator cir-
cuit) 88 MHz above the incoming signal
frequency. The oscillator RF output is cou-
pled via C2 to the Q2 Gate 2 (g2) and
mixed with the incoming signals. The re-
sultant 88-MHz RF output (the difference

by Charles Green
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VHF
HIGH-BAND
CONVERTER

Placement of components
is critical, due to high-
frequency operation. L3
is a U-shaped coil, as
shown in the schematic
on the opposite page.

frequency between the signal and the os-
cillator) is fed from the QI drain (d) to
the C5-L2 tuned circuit, and then to J2 and
the FM-broadcast receiver.

The required DC power for the converter
circuits is supplied by the PSI 9-volt supply,
and additional filtering is accomplished by
R4-C8.

Construction. The VHF converter is
built in a 4-in. deep x 4%2-in. wide x 2
$8in. high aluminum cabinet. Most of the
components are installed on a 33s-in. x 4-
in. section of perforated board, with the re-
maining parts mounted on the front and
rear cabinet panels. Because of the high-
frequency operation, the component place-
ment is critical. For best performance, fol-
low our component layout as shown in the
parts layout photo.

Variable capacitor Cl1 must be modified
before installation. Remove rotor and stator
plates until one rotor and one adjacent sta-
tor plate remains. Start construction by
mounting C11 and S1 on the front panel in
the same positions shown in the photo. Cut
the PSI cable hole and mount J1 and J2 on
the rear panel. Mount the 33s-in. x 4-in.
perforated board section on the box bottom
with Y -in. metal spacers at each corner.

Fabricate L3 from a length of No. 18 bus
wire as shown in the schematic diagram, and

mount with push-in clips close to the stator
of Cl1. Make the connection between the
C11 stator and L3 with a short length of
No. 22 bus wire, then mount the oscillator
circuit of Q2 and associated components
closely around L3 as shown in the photo.

Position coils L1 and L2 and mount
them inverted with push-in clips and short
bus leads soldered to the coil terminals.
Mount and wire the remaining circuit com-
ponents as shown in the schematic diagram.
Q1 is mounted inverted with short-leads con-
nected to push-in clips. Do not remove the
shorting wire supplied by the manufacturer
until all the wiring of the converter unit is
completed. Use short lengths of RG-58A
coaxial cable to connect the primary wind-

Suggested Frequencies for

Listening
Service Approx. Freq. (MHz2)
2-Meter Ham Band 144-148
Tow Trucks 151
Taxicabs 152
Telephone calls 153
Fire 154
Police 155
Marine 157
Trucks 160
Weather 162

EiecTrONIcS HOBBYIST



ing of coil L1 to J!, and the secondary
winding of coil L2 to J2. These primary
and secondary windings are made of one
turn of No. 22 hookup wire, and are wound
around the center of each of the L1 and L2
coils. Make all wiring as short and direct as
possible, except the leads to S1. Position the
S1 leads under the perf board and close
to the box bottom.

Alignment and Calibration. Tune your
FM receiver to a selected clear frequency at
the low end of the band (our receiver was
tuned to 88 MHz), and connect the con-
verter’s J2 to the receiver external antenna
and ground terminals. Use coaxial cable
for best results. If the receiver does not have

external antenna and ground terminals,
wind one turn of hookup wire around the
antenna loopstick and connect these leads
to the coaxial cable to J2. Be sure that
there is no connection to the chassis of a
transformerless (AC-DC type) receiver to
prevent possible electrical shock. Connect
P1 to the AC line and set S1 to ON.
Connect a signal generator to J1, and ad-
just the generator controls for a 150-MHz
modulated output. Most FM receivers em-
ploy a ratio detector and will detect a strong
AM modulated signal. Therefore, a standard
AM-modulated signal generator will be OK
for alignment of this converter. Adjust C11
until you hear the signal in the FM receiver,

C1,82—5.25-pF, 12-volt ceramic disc capacitor

€3,C4,C6—300-pF, 12-volt ceramic disc capaci-
tor

C5—27-pF, 12-volt ceramic disc capacitor

C7,C16—500-pF, 12-volt ceramic disc capacitor

C8—~1500-uF, 12-volt electrolytic capacitor

C€9,C10—5000-pF, 12-volt ceramic disc capacitor

Cl11—Modified Hammarlund HFA-15-B (original
capacity 2.8 to 16 pF), plates removed to
leave 1 rotor and 1 stator (see text). Lafay-
ette 40F28411 or equiv.)

C12,€13,C14—200-pF, 12-volt ceramic disc ca-
pacitor

C15—-3.3-pF, 12-volt ceramic disc capacitor

31,J2—Phono jacks

L1—0.088 to 0.12-uH coil (J. W. Miller
20A107RB1 or equiv.)

12—0.108 to 0.18-uH coil (J. W. Miller
20A157RB1 or equiv.)

MIXER

RG-58A |,

PARTS LIST FOR VHF HIGH-BAND CONVERTER

L3—see text

P51—9-volt DC power supply (plug-in module
type) (Calectro N4-057 or equiv.)

Q1—3N141 field-effect transistor (RCA)

Q2—HEP-56 transistor (Motorola)

R1—120,000-ohm, Ya-watt resistor

R2,R3,R5,R8—220-0hm, Va-watt resistor

R4—51-ohm, Ya-watt resistor

R6—10,000-0hm, Y2-watt resistor

R7—4700-ohm, Va-watt resistor

RFC1,RFC2—-0.82-uH RFC (J. W. Miller RFC-220
or equiv.)

S1—SPST rotary
equiv.)

MISC.—4x4Y,  x

switch (Calectro E2-159 or

2%-in. aluminum cabinet

(LMB 442 or equiv.) perforated board, push-
in clips, Y4-inch metal spacers, No. 18 and 22
bus wire, hookup wire, knobs, ground lugs,
RG-58A coax.

L2 RG-58A

L3 %

cil I-TURN #18
(SEE
TEXT)
ci2
200

i
ca c9 Cio
- lisoome” | 5000 5000
2V =
CABLE D
5/16"
9y
PSt
SUP.
R8 #18 T r
220 BUS ~» 5/8",

WIRE l I l
L3

(APPROXIMATE

DIMENSIONS)

(1
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VHF CONVERTER

then adjust L1, L2 for maximum signal.
Tighten L1 and L2 tuning screw nuts.
Tune Cl11 from maximum to minimum
capacity, and calibrate the converter dial
with the signal generator. Qur converter unit
is calibrated from 135 MHz to 175 MHz.
The tuning range is dependent upon the
circuit wiring and size of L3. If necessary,
change the size of L1 to cover the range.
Operation. For best signal reception, use
a ham 2-meter ground-plane antenna, or a

commercial antenna that is designed to cover
the 135 to 175 MHz range. The antenna
should be mounted as high as possible, with
a coaxial cable fced to J1. A whip antenna
can be used to receive strong local signals.

The reception sensitivity and selectivity is
dependent upon the FM receiver used with
the converter unit, and a stable drift-free
receiver is best for long-term monitoring.
Generally, a transistorized FM receiver
should be best. It can be tuned as a band-
spread dial to separate crowded FM signals.
Signals may not be on constantly, so tune
slowly and monitor each frequency for a
considerable length of time. |

The converter gets

ifs power from a
9-volt plug-in module,
which simplifies

the construction.

REGULATED 9-VOLT POWER SUPPLY

Providing 9 volts at approxnmately 250 mA,
this lab-type power supply will handle many
experimenter. projects including the VHF
high-band converter above. Actually, T1 can
be a 6.3-V imported filament transform-
er since they usually give approximately 12-
V peak at less than 500 mA output.
Change the Zener diode to 12 or 6 volts
(and possibly the value of R1) and you get
a regulated 12- or 6-volt supply. For 12
volts, use a 12-V filament transformer. Fil-
tering is very good since the equivalent ca-
pacitor equals the value of C2 times the gain
of G1. It can add up to thousands of uFs.
For lab use, put in an aluminum cabinet.

GRN

BLK TI

17V AC

GRN

PARTS LIST FOR
REGULATED 9-V POWER SUPPLY

C1—500-uF, 25-VDC electrolytic capacitor

C2—100-uF, 15-VDC electrolytic capacitor

D1—Motorola HEP-175 50-PIV diode
rectifier

D2—Motorola HEP-104, 9.1-V Zener diode

Q1—Motorola HEP-240, 10-watt npn transistor

R1—560-ohm, Y2-watt resistor

T1—12-V filament transformer (see text)

1—Aluminum cabinet, select size to fit compo-
nents or wire into existing project

Misc.—Wire, hardware, perfboard,
_solder, on/off switch optional, etc.

bridge .

line cord,

Qt
HEP-240
< LI

bC
QUTPUT

L,
= 8.5 T a ;;.

Most of the heat generated by this circuit comes from the iron losses in T1. Be sure to allow for
o few vent holes above and below T1. An on/off switch may be added to T1’s primary cirevit.

ErecTtroNIcS HOBBYIST



INSTANT
PATCH

Speed up

N

substitutions with this builders aid

by James A. Fred

he INSTANT PATCH Box is one of the

little Tuxuries that simplifies electronic ex-
perimenting and makes it more enjoyable.
Haywire lash-ups often get the job done, but
feedback, oscillation, or inaccurate meter
readings sometimes make the end results
worthless. This little blue box provides a
shiclded, no-nonsense method of substitut-
ing resistance, capacitance, or inductance
into a circuit with a minimum of problems.

Essentially, the INSTANT PaTCH Box con-
sists of a small metal box with a cover in
which are mounted a SPST slide switch, two
banana jacks, and two banana plugs. The
box is the smallest that will do the job
and keep distributed capacitance and in-
ductance to a minimum. The circuit is ex-
tremely simple as you can see from the
schematic diagram. A voltage is fed into
one banana plug and either through the
switch or through the component plugged
into the banana jacks. The switch allows
conduction through the plugged-in compo-

BANANA JACKS

Sw
SPST P

| =p +— o o f
\BANANA PLUGS

nent, or provides a shorted path across the
banana jacks.
You will not find a parts list with this

FaLL- WINTER, 1973

article since you should select parts to fit
your needs. Check your junk box for parts
on hand, and pick up what you can’t find at
your local electronics shop.

When . . . you have built the instant
patch box, what can you do with it? Let us
suppose for a minute you have an experi-
mental circuit you are working on. You are
trying to determine the correct size bias re-
sistor to use. Connect the box into the
circuit with the banana jacks and alligator
clips. You can now plug different size re-
sistors into the banana jacks and short out
the jacks if you wish. All this is possible
without touching a soldering iron to the cir-
cuit. Once you get into the habit of using
this builders aid, you may wonder how you
got along without it!

Construction is simple. Secure the parts
listed, make the proper size holes, and
mount the parts. There is only one pre-
caution to take and that is to be sure to use
insulating washers when mounting the ba-

This almost too easy circuit gives you the
option of (1) adding an extra component to
your haywire circuit or (2) shorting across
the component at the flip of a switch. You
can vary the terminals to suit your needs.

nana plugs. They must not short to the
metal box.

Incidentally, you don't have to use the
same combination of input plugs or com-
ponent jacks that I did. You can use 5§ way
binding posts, BNC connectors, tip plugs
and jacks, or other types of hardware. Just
be sure and use connectors that are com-
patible with your other test equin™ent. M
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COMPASS GALVANOMETER

tunnumnnnggunmnnmn by T. A, BLANCHARD Hissnmiiininnnimn

Many electrical measuring
instruments today are

based on the design of the
d’Arsonval String Galvanome-

CARDBOARD FORM
GLUED TO BASE

WIND SCOTCH TAPE AROUND FORM
- TO HOLD WIRES IN PLACE

25 TURNS OF #28
MAGNET WIRE

ter, but substitute a needle- ¢pjp

ded il ridi ‘ew. TERMINAL COMPASS.
suspen coil riding on j (Fof 2)
eled bearings for the hanging

coil employed in the original
precise lab instrument.

The galvanometer is not
often used to measure quantity couneet T
of current flowing in ircuit, DC SOURCE
f g in a circuit, S UReES

but rather to indicate the polar-
ity and presence of small cur-
rents by comparison to null
methods. The compass galvanometer (made
from the illustration at right) can be used
with a Wheatstone bridge to indicate null
points.

The d’Arsonval instrument suspends a
small coil between the pole faces of a per-
manent horseshoe magnet. When a current
flows through the coil it becomes an electro-
magnet and its like poles repel the like poles
of the horseshoe magnet, thus causing the
coil to turn on the connecting wire. The
strength of the current through the coil de-
termines the extent of the coil’s rotation.

A small pointer attached to the moving
coil registers on a curved dial, or a tiny
mirror is attached to the galvanometer string.
A beam of light is aimed at the mirror,
bouncing the beam off to a wall screen or
chart to give great magnification of tiny
current changes in a darkened room.

Making A Simple Galvanometer. A
small amount of insulated magnet wire, any
Boy Scout pocket compass and a 2¥4 x 312-
in. scrap of plywood is what you need to
make the compass galvanometer. Cut a strip
of cardboard % -in. wide and 3% -in. long.
Score the cardboard 34 in. from each end,
with a dull knife blade and crease so the
cardboard form resembles a C or bridge
shape. Now glue the cardboard to the edges
of the wood base. Do not use tacks!

Bind the cardboard with a rubber band
until glue or cement dries. Wind 25 turns

MIRROR

HANGING_COIL
FIXED CORE

g

WIR -2
Easy to build, the com- :
pass galvanometer
{above)} can be assem-
bled in an hour at prac-
tically no cost. At right is
hanging coil galvanom-
eter used in labs.

of #28 magnet wire around the cardboard.
Heavier wire and fewer turns will work, too,
with a slight drop-off in sensitivity.

Scotch tape is wound around the finished
coil to keep the wire turns in place. Con-
nect the ends of the coil to screw terminals
or clips. Slip the compass under the coil in
a position where its needle comes under the
coil and parallel to the coil turns.

Connect the galvanometer in series with a
flashlight battery and bulb, a buzzer or a toy
motor, etc. When the circuit is closed, the
compass needle will be drawn so that it is
at right angles to the coil. A slow swing of
the needle indicates the circuit is drawing
little current. A rapid swing denotes an in-
crease in current flow.

To show how sensitive this simple gal-
vanometer is; connect what appears to be a
dead flashlight cell across the terminals, im-
mediately breaking the circuit. The com-
pass needle will spin at a merry clip, indi-
cating there is still some life in the “dead”
cell. L]
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by Steve Daniels
WB2GIF

hen the FCC opened the FM band to

permit legal use of low-powered trans-
mitters for wireless microphones, telemeter-
ing and for measurement, they opened a
Pandoras Box for many an experimenter.
Within the short space of time after the
FCC relaxed their regulations, there was a
flood of flea-power devices on the market.
Some were good, some bad, but most had
one basic inherent problem. Body capacity
affected the tuning of the device, which, in
turn, affected its usefullness.

No doubt about it. For a speaker or per-
former to be completely free of a fixed posi-
tion—dictated mostly by the best location
for a floor microphone in a PA system-—is
probably the dream of all would-be orators
and very-off-Broadway thespians. So, as
soon as the new wireless microphones were
introduced, there was a rush to try them out.

It didn’t take long before it was discov-
ered that this ideal device was not so ideal.
Problem was, when tuned up on the bench,
the little devils worked perfectly. But, after
the bench tune-up, when concealed in the
clothing of a voluptuous young chick, or, for
that matter, an uninteresting looking gentle-
man, the tuning was off.

Just by walking or breathing, the signal
quality, as well as its output level changed,

FaLL- WINTER, 1973

Use it with any FM set
connected to your PA!
No mike line needed!

and so at times there was poor sound. Or,
no sound at all! This is very disturbing for
any performer whose roller-coaster voice
levels causes the audience to loose a tomato/
egg barrage!

Simple Magic. Our Magic-Mike certainly
solves the tuning problem and so ultimately
solves the major drawback of this equip-
ment. You may well ask what makes Magic-
Mike so different, especially when we note
that a commercially-produced transistorized
oscillator is used to generate the signal? Se-
cret is, we added an FET (Field Effect Tran-
sistor) buffer stage to the output of the com-
mercial unit. That isolated the tuned ele-
ments of the oscillator from the antenna and
thereby eliminated the problem of body ca-
pacity disturbing the tuning of the oscillator.
This buffer stage is comprised of compo-
nents R1, C1, C2, L2 and QIl. These are
wired as an RF amplifier. Transistor Q1 is
an n channel FET operating in a positive
ground circuit which may appear to be a bit
unusual.

Microphone Making. Sure, you could wind
coils and assemble transistors, resistors and
capacitors together into a basic oscillator.
But if you're like us—a little on the lazy side
—it’s much simpler, and cheaper, to buy a
commercially-built unit to start your proj-
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MAGIC MIKE

ect. We used an Archer model 277-205 FM
Wireless Microphone. It’s available through
Allied Radio Shack sales outlets. The mod-
ule’s easier to work with if you use just the
printed circuit board without the housing.

Start your module mashery by prying off
the bottom plate of the Archer module and
removing the printed circuit board with its
components from the housing. We mounted
this circuit board, along with a 3% X 138-in.
piece of perfboard (on which the buffer
stage components are mounted) and the bat-
tery, microphone element and power switch
into a 4 X 28 X 1%-in. bakelite utility
case supplied with aluminum cover panel.

Drill mounting holes for the switch, the
microphone, the antenna, the circuit board,
and the battery clamp in the plastic utility
case. You can se¢ the arrangement we used
in the photos. The layout isn’t critical, how-
ever, we suggest you use the basic arrange-
ment shown in the photos to simplify the
construction project.

The crystal lapel microphone was fitted
with a metal spring clip that can be bent to
pass through a hole in the bakelite face of
the utility cabinet. The clip’s then crimped to
hold the microphone in position. A scrap of
aluminum was pressed into service as a bat-
tery clamp, holding it tightly inside the case.

The perfboard is mounted on two 6-32

S|——+3

MICROPHONE/

Heart of our Magic-Mike is FM wireless mike
module shown with its cover on. We removed
pc board from case to make easier assembly.

machine screws with Y4-in. spacers raising it
ofl the surface of the case. The printed-
circuit board is suspended from the perf-
board by soldering a stiff solid wire lead
and capacitors Cl and C2 to circuit con-
necting points between them.

Buffer Stage Assembly. Drill mounting
holes in the perfboard to match the spacing
of the mounting bolt holes you drilled in the
plastic case. Mount three push-in pins on
the free end of the perfboard for mounting
and making connections to the FET (Q1).
Resistor R1 is mounted between the pins
that connect to the gate (g) and source (s)
pins of Q1.

Next comes coil L2, which is made by
winding 3 V2 turns of #22 bare copper wire
on a 3¢-in. diameter. Use a 3¢ in. diam-
eter dowel rod to form the coil. After it’s
wound, spread it out and solder the antenna
lead to the center turn. When these opera-
tions have been completed remove the
dowel rod and discard it. After winding the
coil the turns should be spread apart so that
total length of the coil is Fe-in.

Solder coil L2 directly to the leads of
capacitor C2 and cut off any excess coil lead
wire. One end of C2 is connected to the
drain (d) of QI1, and the other end is soldered
to the 9V plus terminal on the printed cir-
cuit board that connects to the center tap of
the coil (L1) on this circuit board. Except
for the minus battery lead which is run from
one side of the power switch to the source
(s) terminal of QI, the buffer stage is now
finished.

The only other connections required to
complete the project are your microphone
and the plus battery leads. The shielded mi-
crophone cable supplied is cut to a length of
about 2-in. Skin back the shielding about
Y52-in. Then connect the center lead of this
cable to the proper tab on the Wireless Mike
module printed circuit board. The shield of
the mic cable is soidered to the ground bus
at this same end of the pc board.

The 9V battery connector is soldered to
the assembly so that the red wire (plus lead)
is connected to the tab on the printed circuit
board where you connected C2. The black
lead (minus lead) is soldered to one side of
the power switch.

Now that the hard (?) work has been com-
pleted, there’s little left to do. Fasten the
perfboard assembly and printed circuit
board to the case. Then mount S1 into the
hole you drilled for it, insert the battery and
you're ready to test Magic-Mike.

ELecTrRONICS HOBBYIST



ANTENNA(SEE TEXT)

crvsfa L]
]

2N5457
BOTTOM VIEW)

PARTS LIST FOR MAGIC-MIKE

B1-—9V Battery (Eveready 216 or equiv.)

Cl, C2—15 pF, 1000V ceramic disc ca-
pacitor (Lafayette 32F01514 or equiv.)

L2—314% turns #22 bare copper wire (see
text)

MM1—FM wireless microphone module
(Altied Radio Shack 277-205 or equiv.
—see text)

Ql—n channel FET, Motorola MPF103
or HEP 801 or 2N5457

R1—12,000,000-0hm, 14-watt carbon re-
sistor

1—4 X 234 X 154-in. plastic mini utility
box with aluminum panel (Lafayette
99F80780 or equiv.)

1—Battery connector (Allied Radio Shack
270B325 or equiv.)

1—Crystal lapel microphone (Allied Ra-
dio Shack 33B100 or equiv.)

Misc. Wire, solder, bolts, nuts, spacers,
perfboard, push-in terminals, aluminum
strip for battery clamp, etc.

One thing not mentioned—the antenna
discussed above—is soldered to the center
tap of coil L2. Tt should be made from a
piece of #22 stranded wire about 18-in. long.
You might try points other than the exact
physical center of coil L2 as the final con-
nection point for the antenna. A spot a little
ahead or perhaps bchind the midpoint may
produce a better signal.

So okay, already, how
does a smart operator like
you groove on Magic-
Mike? Just follow the

It’s easier to follow
our layout although
circuit isn't critical. If
you want to make it
small enough to hide
in performer’s clothes
go ahead and try it.
The case we used
may be a littie too
deep.
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.ANTENNA\ |

instructions that come with the Archer
module! We haven’t changed the module’s
basic how-it-works * principles. All we've
done is to provide a means of eliminating
one of the principle drawbacks inherent
in all of these units. Namely, the problem
of a chick’s body capacity broadly detuning

the oscillator. [ |

L
(PART OF
MMI)

B!

51



BUILD YOUR OWN
BELL&HOWELL
SOLID-STATE
25-INCH DIAGONAL
COLORTV!

It's an enjoyable way to learn new skills that couid
launch you on a brand-new career in electronics!

For free information, mail postage-free card today!
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A complete at-home
learning program in

home entertainment
electronics!

Send for free information now about
this complete, learn-at-home program. Our
Bell & Howell Schools representative is ready
to bring you all the facts you need.

Work on this exciting “hands on” project
integrated into your learn-at-home program!
As part of your program, you build yourself a
Bell & Howell solid-state color telewsmn set. This
important project gives you “hands on” experience with
solid-state circuitry —the kind of practical experience
you'll need to build a successful career.

Attend special “help sessions”. ..
instructors in person!

If you'd like some personal advice at any
point in your program, you can arrange to
attend a special “help session” and talk over
special problems with a qualified Bell & Howell
Schools instructor.

talk to your

Master the most up-to-date
solid-state circuitry

As color TV moves more and more in the direction of
total solid-state circuitry, you'll be thoroughly familiar with
the most advanced “‘trouble-shooting” techniques for
these sophisticated circuits.

Fix stereo systems ... FM-AM radios . ..
phonographs . . . tape recorders

The thorough knowledge of electronics you gain from
completing this course and building your own color TV
set will be enough to service almost any type of home
entertainment electronic device—even some that aren't
on the market yet!

Earn extra part time income —
or start a business of your own!

The skills you acquire through this unique program
can help you earn extra money —or start a business of your
own in color TV servicing. We've helped many people
start new careers or businesses of their own in elec-
tronics.

Exclusive Electro-Lab® electronics training system
—yours to keep!

To make sure you get practical experience with in-
struments used daily by professionals, we've integrated
into your program three precision instruments you as-
semble yourself: a Design Console, an Oscilloscope and a
Transistorized Meter. (See details at right.)

For Free Information,
Mail Card Today!

“Electro-Lab" is a registered trademark of the Bell & Howell Company

(=}

5-inch

7 picture
{measured
diagonally)

- Detacg
pos -pai
gIy card
and mail
today for free
information
about...

® Bell & Howell Solid-State 25-inch

Diagonal Color TV: Ultra-rectanguiar
tube - 25-inch picture measured diagonally « full 315 sq.
inch viewing area - solid-state modular circuitry + 4 ad-
vanced IC’s » 100 transistors « 72 diodes « individual plug-
in circuit boards - special UHF/VHF tuning features -
built-in self-service components.

w Design Console: "Breadboard" circuits without solder-
ing for both solid-state and vacuum tube experiments -
patented modular connectors -« transistorized dual-range
regulated DC power supply + 12.6 volt center tapped AC
power supply - sine and square wave signal generator °
test speaker

8 Oscilloscope: Professional technician's diagnostic in-
strument * 5-inch screen + wide-band + sharp screen
images + calibrated for peak-to-peak voltage and time
measurements * 3-way jacks for leads, plugs, wires.

® Transistorized Voltmeter: Measures current, voltage,
resistance on large dial »+ combines vacuum-tube voit-
meter with multimeter + sensitive, 4-inch, jewel-bearing
d'Arsonval movement.

NEW . ..with your first lesson. you get the brand-new
Laboratory Starter Kit: A volt-ohm meter (VOM) with de-
sign panels « modular connectors * expenmental parts -
battery power source. Gives you immediate "hands on”
experience with your very first lesson.

If card has been removed, write:

An Electronics Home Study School
DeVRY INSTITUTE OF TECHNOLOGY
ONE OF THE

BELL & HOWELL SCHOOLS

4141 Beimont, Chicago. lllinois 60641

523
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By F. J. Baver W6FPO

hen the clock radio blows, it is hardly
Wworth your while trying to find out
why the radio chassis quit. Unless the
trouble is something obvious like a bad elec-
trolytic capacitor or output transistor, why

not replace the AM radio chassis with a
new one? If you have a portable transistor

radio with a broken case or a bad speaker, .

you can use it as a replacement chassis by
making a simple change in the clock radio
power supply. If you have no spare tran-
sistor radio, you could install a code practice

Pl It Clock

oscillator in place of the radio. It will not
awaken you to music, but it will wake you
up with the tone of your choice.

Radio-Fix-It. If you decide to replace the
AM radio chassis with working unit, it is a
good idea to retain the tuning capacitor and
audio gain control of the original clock
radio. The original knobs may then be
used without the bother of having to mate
them to replacement control shafts. The
only catch is that the tuning capacitor of
both receivers should be electrically identi-
cal for proper tuning.

Simply remove the mounting plate with
the controls on it from the defunct chassis
and wire the assembly to the replacement
chassis after removing the old tuning capaci-
tor and gain control. The additional lead
lengths make no difference in the perform-
ance of the replacement set. Also, the mod-
ification will not affect tuning dial settings
noticeably, since these receivers have only
an approximate tuning scale. However, play
it smart, keep the leads reasonably short.
This completes the mechanical job of adapt-
ing the replacement AM chassis to the cabi-
net.

Many clock radio chassis run on a 15-
VDC supply instead of the usual 9 VDC
for portables. If your replacement chassis is
designed for 9 VDC, you may still use the

CLOCK {
MECHANISM

3

ORIGINAL
MOUNTING
PLATE WITH ]
CONTROLS

=

1000WF, I5V FILTER 4
CAPACITOR

CPO ALARM
CHASSIS

S SPEAKER

Here’s a great way to salvage
a good clock that caught radio
failure! The Rx includes
either a new transistor radio
chassis or your own home-
built one-transistor tone
generator. Either way, your
sack-time terminator doesn’t
sound quite as harsh when you
revamp it yourself. Or does it?

ORIGINAL
POWER

* TRANSFORMER
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original power transformer in the clock
radio, but it will be necessary to add a drop-
ping resistor in the DC filter circuit of the
power supply. See the Power Supply sche-
matic diagram. Experiment with the value
of the series dropping resistor, R1, until
the voltage to the chassis is about 9 VDC.
Start with, say, 1000 ohms and gradually
decrease the resistance value until the prop-
er voltage is obtained with the AM radio
volume set at minimum. A convenient way
to do this is to use a potentiometer. There is
no danger of damaging the potentiometer
since the power dissipated is only a fraction
of a watt. Remove the potentiometer from
the circuit and replace it with a one-watt
fixed resistor that closely approximates the
potentiometer setting. Insert the fixed resis-
tor into the circuit and recheck the voltage.

Now check the performance of the re-
ceiver at normal volume. The power supply
voltage will drop on volume peaks, but not
enough to cause serious distortion.

Add A Tone. If you have no suitable AM
chassis available as a replacement, why not
install a code practice oscillator instead? Its

dulcet tone will awaken you just as readily
as any local radio station would. A suggested
circuit for the CPO, using a minimum of
parts, is shown in the CPO schematic dia-
gram. The oscillator requires 3 volts, or so,
for proper operation and a series dropping
resistor, R1, in the filter circuit should be
selected as described previously to give this
output voltage.

The 5000-ohm potentiometer, R2, should
be adjusted for a pleasing tone and, if you
prefer, replaced with a fixed, Y2-watt re-
sistor of the nearest standard value. In some
cases, it may be necessary to add a capaci-
tor, C2, across the primary of T2 to get the
tone you want, since the frequency of oscil-
lation of the oscillator depends to a degree
upon the characteristics of the transformer
used. Do not use a capacitor larger than
.25 uF. It may result in unstable oscillation
and low output. After the capacitor is per-
manently installed readjust R2 for a pleas-
ing tone and check the oscillator for prompt
starting.

That’s all there is to giving the old clock
radio a new lease on life. Pleasant dreams! @

A BUILD IT FAST PROJECT

Ti Dt Ri
117 VAC 3 I Cl
- St

-9vDC

—I—QOOOuF

PARTS LIST FOR POWER SUPPLY

C1—1000-uF 15-vDC electrolytic capacitor. (Use
capacitor in clock radio or replace.)

D1—Diode rectifier, 200 PIV, 1A (Use wnit in
clock radio or replace.)

R1—12-watt resistor (See text for selectirfg value)

S1—SPST switch (Alarm switch in clock move-
ment)

T1—Power transformer (Use unit in clock radio
or replace with 115-VAC primary; 12-VAC,
1.2-A secondary.)

el 4OV(GND)

PARTS LIST FOR CPO
€2—0.22-uF, 100-VDC disc or tubular capacitor.

Ql—Avudio transistor, PNP, 2N427, 2N396,
SK3004, HEP-2, HEP-254, efc.

R2—5000 or 10,000-ohm potentiometer, taper
not critical.

SPKR—Use original unit in clock radio or re-
place with speaker with same physical
dimensions.

T2—Avudio output transformer (Salvage from old
transistor radio or Radio Shack 273-1381, or

equiv.)

i
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SIGNAL SHIFTER

by Morrie Goldman
WASRAQ

——

=
T\
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Clever
nothing-to-build
technique puts
UHF action band signals
on any 30-50 MHz

low band FM monitor

58

F You already own a low band 30-50
MHz Action Band (public service) mon-
itor and would like to tune the UHF
public service band as well, here’s a simple
solution: Just connect the output of a
standard UHF TV converter to the antenna
input of your low band monitor. Since a
UHF television converter must cover a
broad frequency range (470-890 MHz) and
since its IF output is also broad, it is pos-
sible to tune-in UHF Action Band (450-
470 MHz) signals on a low band monitor.

A Little More Detail? Most TV converters
are designed with an IF output on channel
5 or 6; a few use 2 or 3. Whenever the
converter is fed into a lower frequency IF,
the tuning range of the converter is eflec-
tively shifted lower (the dial calibration
moves up). While tuning a UHF TV con-
verter connected to a TV set, you may
have already noticed the effect. If your con-
verter’s IF output is adjusted for channel 6
and you switch to channel 3 or 4, the cali-

7 4. |\“2 o

bration moves up. There is a limit to this
of course, but it is far enough below 450
MHz to make a hook-up like this work the
way we want it to.

The connections are simple. We just sub-
stitute the low band monitor receiver for
the normal TV set connections. With a con-
verter output of channel 5 or 6, tune your
monitor to about 49 MHz. If your con-
verter’s output is channel 2 or 3, try around
40 MHz. Now tune your UHF converter
slowly around channel 17. If there is UHF
activity in your area, you should be hearing
it

Final Hook-Up. A regular UHF TV an-
tenna should prove suitable in most areas.
Of course, an outdoor antenna is preferred.
At my home in Chicago, many UHF sta-
tions (including police, taxi, radiotelephone,
etc.) are “solid copy” using just a low-cost
UHF converter, regular UHF TV antenna,
and either of my two low band monitors,
one of which is an $18 portable! ]

ErecTrRONICS HOBBYIST



ADesigner’s

POWER
SUPPLY

Read about new standards you build into a simple lab-grade supply

by Herb Friedman

WITH VERY FEW EXCEPTIONS, equipment
and projects using operational ampli-
fiers require a bipolar power supply, that
is, a power source with both positive and
negative voltage outputs in relation to
ground. While it is generally possible to
power an opamp from a single-ended power
source, this technique requires a lot of extra
hardware and filtering, and more often than
not causes more problems than it’s worth.
The best way to power an opamp Or a
project using an opamp is with a dual track-
ing bipolar supply. Now, thanks to the latest
in IC technology you can build a =15V dual
tracking supply for well under $20.

It’s Short Proof. The bipolar supply shown
in the photographs puts out up to 100 mA
with full overload protection; in the event
of a short circuit, the supply automatically

FarLL-WINTER, 1973

shuts down before it's damaged. The really
big plus in operation is dual tracking, which
requires an explanation. The usual way to
obtain a dual voltage output is shown on
next page; a center-tapped transformer,
bridge rectifier and Zener diode regulators
do a finc job in non-critical circuits. This
circuit is usually used for audio preampli-
fiers. However, suppose you power not only
an opamp but a relay amplifier connected
across half the output; the opamp might pull
10 mA while the relay amp pulls 60 mA
from one half the supply. This will usually
causc a voltage drop on one half of the
supply. If the opamp is in a critical circuit,
the voltage unbalance between cach side of
the supply can cause improper circuit opera-
tion. Further, internal power supply heating
can change the characteristics of the Zener
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BI-POLAR SUPPLY

diodes, again causing voltage mismatch.

A dual tracking supply, on the other hand,
does just what it says, tracking one side
against the other. Any voltage change on
one side of the circuit automatically corrects
the voltage on the other side to match.
Heating effects are also compensated for
on the opposite side, so that regardless of
load current, ambient heat or whatever, the
voltages on both sides of the supply track
together. In the model shown the worst-case
mismatch is 0.15 volts (150 milivolts). If
one side is —15.00 volts, the other side can
be, worst-case, 4-15.15 volts.

Two more big pluses for the bipolar sup-
ply are voltage regulation and extra, elec-
tronic filtering. Within the power line range
of 100 to 135 volts, the bipolar supply out-
put will not vary more than 0.004 volt
(typical), nor will current output changes
from zero to full load (100 mA) cause more
than a 0.005 volt typical variation. There is
better than 120 dB filtering, with the ripple
components less than 20 uV.

TWF<+15
+ N
} 5, & ZENER
}—OGND
&+
TCB & ZENER

VWA———-5

Simple Zener-regulated shunt-type supply
lacks regulation, tracking ability and
stability necessary for precision use.

Smaller Caps. In short, this is an ideal
supply for the lab and experimenter as it
eliminates any worry about the power sup-
ply; you can spend your time checking and
developing the circuit rather than fussing
with power supply regulation and filtering.
Actually, the circuit is not much more ex-
pensive than a cheap diode-type supply be-
cause it doesn’t require brute-force filter
capacitors which often cost more than an
integrated circuit regulator.

The heart of the bipolar supply is IC1, a
complete integrated regulator that replaces
21 transistors, 7 Zener diodes and 11 re-
sistors. Until this IC was made available a
dual tracking bipolar supply took all these

parts. In addition to regulation, IC1 also
features current limiting; just two 12 watt
resistors protect IC1 against damage if the
output current attempts to exceed 100 mA.
Though the worst-case regulation is specified
as 1 percent, in actual tests on complete
supplies the regulation was better than 0.5
percent.

Construction. The entire power supply is
built on a 2%-in. x 4-in. printed circuit
board which can be mounted inside any
cabinet along with the equipment it is
powering. Alternately, it can be installed in a
small cabinet as shown for use as a bench
or test supply. The cabinet shown in the
photographs is a DeLuxe Metal Uitility
Cabinet from Radio Shack priced well un-
der $3.

If you use the template available in the
parts list to lay out your PC board, we
suggest you use the Radio Shack parts speci-
fied in the parts list since lead spacing
matches the printed circuit board component
mounting holes. No components other than
IC1, however, are critical and substitutions
can be made.

First step is to prepare a printed circuit
board. Cut a section of copper-clad board—
any type, to size and scrub the copper clean
with steel wool or a strong household
cleanser such as Comet. Place a piece of
carbon paper, carbon side towards the cop-
per, on the board and tape the board under
the full-scale template provided and secure
the board in position with a few strips of
Scotch or masking tape.

Using a sharp pointed tool such as a
scribe, indent the copper at each mounting
hole by pressing the point of the tool firmly
through the template and into the foil. The

CS c3

T o cl Ic

The printed circuit board template is
available free. Check details at the end
of the parts list on the opposit page.

ELecTRONICS HOBBYIST
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BP1, BP3--Insulated binding post (any style)

BP2—Graunding binding post (any style)

BR1--Bridge rectifier, 100 PIV, 500 mA ar better

C1, C2—500 uF electralytic capacitor, 35 VDC ar
better

€3, €C4—0.22 uvF mylar capacitor, 50 VDC or bet-
ter

€5, C6—100 uF electrolytic capaciter, 35 VDC
or better

IC1—Integrated
1568R

L1—Neon pilot lamp assembly with internal re-

circuit  regulator, Motorola

GN c3
Tl 22uF "
c5
B/Y e [‘"l BP|
YEL 100uF ] 5415y
BP2
Si BLK = -0 GND
L 73
Rx RED L-| ad 0 -15V
(BLUE NOT N ;3060uF
USED
HL1 ) 22uF I

9 BOTTOM VIEW

PARTS LIST FOR =15V BIPOLAR POWER SUPPLY

sistor {Radia Shack 272-328 or equiv)

R1, R4—4 or 5 ahms, see text

Rx—Part af NL1 assembly

Ti—Law voltage rectifier transfarmer (Allied
Electronics, No. 705.0127. 401 E. 8th Street,
Fort Worth TX 76102)

Misc.—Printed circuit materials, cabinet, wire,
solder, etc.

For a free full-size drawing of the circuit board used

in the project, send a Self Addressed Stamped Enve-

lope to Electronics Hobbyist, Template Offer, 229

Park Avenue South, New York, NY 10003.

indents will provide the markings for the
component mounting holes. Using a ball
point pen and a lot of pressure, trace the
foil outlines on the template. Remove the
copper-clad board from under the template
and using a resist ink pen trace the foil out-
line on the board; then fill in the areas with
resist. No foil should be less than 1/16-in.
thick as undercutting by the etchant will
produce a slightly thinner foil.

Pour enough etchant into a container
slightly larger than the PC board so there's
at least Ya-in. depth. Then float the PC
board on top of the etchant with the copper
side down into the etchant. Every few min-
utes agitate the ctchant container to speed
up removal of the undesired copper. After
all the undesired copper has been removed
(about 20 minutes) rinse the board under
running water and remove the resist with a
small rag soaked with resist remover, resist
solvent or acctone.

Holes And Such. All component mounting
holes are drilled with a #55, 56 or 57 bit. The
board’s corner mounting holes should clear
a #4 screw; the transformer’s and ICl’s
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mounting holes should clear a #6 screw.
not make the holes larger than needed.

Install bridge rectifier BR1 first, using
extra care in orientation. The usual terminal
arrangement of the low cost “surplus”
bridges available to the experimenter usual-
ly have a similar lead arrangement. Note that
one terminal is marked -, indicating the
positive DC output. Two other terminals are
generally marked with a “—” (sine wave)
or the letters AC indicating the connections
from the power transformer. The fourth
lead, the one diagonally opposite from the +
lead, is the negative DC output. Make cer-
tain your bridge rectifier has this terminal
arrangement. If it has any other lead ar-
rangement you must modify the PC board
template (if you use it) to correspond to the
difference. Install BR1 so that when the
Ieads pass through the board to the foil side
the -+ lead comes through the “plus™ hole.

Allow about V4-in. space between the
bottom of BR1 and the PC board and solder
the leads to the foil. Then install and solder
ICI. IC1 can fit the board both right and
wrong. Make certain the space between the

Do
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Birds eye view of the 15 V bi-polar power
supply for professional-type applications.

pins faces the nearest edge of the PC board,
then secure IC1 with two short #6 screws.
Install power transformer T1 and all other
components. T1 has several unused leads,
simply cut them off at the transformer with
diagonal cutters.

Current limiting resistors R1 and R2
should be 4 ohms, a somewhat expensive and
difficult value to obtain. You can substitute
two parallel 10 ohm, 10 percent, 12-watt
resistors (Radio Shack series 271-000); the
board already has the extra mounting holes
for two resistors at R1 and two resistors at
R2. The difference between the required 4
ohms and the resultant 5 ohms from the
parallel resistors will have no appreciable
affect on the power supply operation.

To make a bench supply, the PC assembly
can be installed in a metal cabinet as shown.
The three output terminals are 5-way bind-
ing posts. Two outside posts, used for the +
and — voltage outputs, are insulated from
the cabinet. The center terminal, the com-

mon ground, is connected to the cabinet by
its own mounting nut (do not place an in-
sulator under the nut).

Power switch S1 mounts on the rear apron
and can be any type of SPST switch. To
prevent the foil on the underside of the PC
board from shorting to the cabinet use a V4 -
in. metal speacer or stack of washers be-
tween the board and cabinet at each mount-
ing hole. If desired, a neon pilot lamp can be
installed. Make certain the pilot lamp is the
type with a built in current limiting resistors
of 56,000 to 200,000 ohms.

Service Note. If the power supply fails to
operate properly, if, for example, there is
voltage on one side but not on the other, or
if both voltages are extremely low, it is most
likely that the polarity of C1, C2, CS or C6
is reversed. Take extra care to check that
C2 and C6 have their positive terminal con-
nected to ground. If you use the Radio Shack
capacitors specified in the parts list, all
polarities are correct when the vertical arrow
on each capacitor faces the same direction.
But don’t take chances. The capacitors you
get might have the arrow misprinted or used
to denote another polarity. Doublecheck
that the polarity is correct.

If the capacitor polaritics are correct and
the output voltage is nearly correct but tends
to wander, if the output voltage can’t settle
down to a rock steady value when current is
drawn, it is most likely that you have used
the wrong primary connections on T1. The
proper wires are color-coded. Use a sec-
ondary output voltage of 40 volts rms cen-
ter-tapped (20-0-20). |

L.oad Mal‘cher

0 Most audio circuits transfer their maxi-
mum power at minimum distortion only
when the output impedance is matched to the
load impedance. But it is often necessary to
connect equipment of differing impedances.
For example, how do you correct an ampli-
fier with a 600 ohm output into an ampli-
fier with a 50 ohm input? Usually, if the 50
ohm input is connected across the ampli-
fier with a 600 ohm output, the excessive
loading caused by 50 ohms will sharply
reduce the output of the 600 ohm ampli-
fier, and will generally increase the distor-
tion sharply.

A minimum loss pad is the device used to
match a high impedance to a low impe-
dance. Though there is always a signal

Z1 L R2 Z2
SIGNAL IN I —TSIGNAL ouT
21 MUST BE GREATER RI=VZ1(Zt- Z2)

‘THAN Z2 R2:=Z1Z2

R1

level loss through a pad, the circuit shown
provides the absolute minimum loss that
can be obtained while providing a precise
match. If the resistance values work out
to odd values, such as 134 ohms, use the
closest standard value. Though 5 percent
tolerance resistors are suggested, almost
as good performance will be obtained with
10 percent resistors.

Frecrtronics HoBBYIST



CAP RAPPER

by Herb Friedman

ITHOUT DOUBT a direct reading ca-

pacity meter is the fastest and prob-

ably the most reliable way to check
and sort small capacitor values. Simply
place the unknown value capacitor across
the instrument’s test terminals and a meter
directly indicates the correct value with no
potentiometers to balance or false magic eye
indications to confuse things.

Direct-reading capacity meters were once
strictly a laboratory item. Now, using mod-
ern solid state devices, you can build a
high-accuracy model for your own shop for
less than $20—money you’ll get back many
times over by sorting out those 50 capaci-
tors for a $1 in a matter of minutes, rather
than hours.

Also, because the direct reading capacity
meter is so easy to use, you'll no longer get
hung up on capacitors which are nowhere
near their indicated values. For example,
small disc capacitors can easily be 20, 50
and sometimes 100 percent off their indi-
cated value. Now imagine the next oscillator
you build that calls for a 20 pF capacitor;
after hours of troubleshooting you find it
doesn’t work because the capacitor is really
50 pF! With a direct reading capacity meter
you can, in seconds check each and every
capacitor value before it’s installed in your
project.

The Direct Reading Capacity Meter
shown in the photographs checks capacity
from 4 pF to 0.1 «F in four switch selected
ranges. The test voltage applied to the “un-
known” capacitor is a square waveform 15
V peak-to-peak maximum, so it’s safe for
just about all capacitors generally used,
and it presents no shock hazard to the user.
The overall accuracy is just about 5 percent,
allowing for the tolerance of the meter
movement itself and the capacitors you use
for alignment. In actual practice the overall
accuracy can work out to about 3 percent.

How It Works. Integrated Circuit 1 is a
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waves

producing
which are applied to the unknown capacitor

multivibrator square
connected across binding posts BP1 and
BP2. The current that is allowed ‘to pass
through the capacitor is measured by meter
M1, whose scale is linear (no tricky cali-
bration needed). Since the capacitor’s re-
actance determines the current flow, the
meter indication is in direct proportion to
the total capacity.

Meter calibration is obtained by varying
the multivibrator output frequency from
approximately 20 to 20 kHz. (The DC
voltage applied to the unknown capacitor
is essentially 100 mV worse-case, so you
don’t have to worry about DC voltage rat-
ings.)

Though meter movement M1 is 50 pA, a
simple-to-make O to 1 scale simplifies mea-
surements. Three ranges are indicated as
.001, .01 and .1, representing full-scale
values. If range switch S1 is set to .01 and
the meter indicates .6 the “unknown” ca-
pacitor value is .01 x .6 or .006 «F. If the
range switch is set to .001 and the meter

"R:_: ———

S R S e

This technical teething ring tells you instant-
ly the value of an unmarked capaciter. All
but front panel parts are on a PC board.
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CAP RAPPER

indicates .2, the unknown capacitor is .001
x .2 or .0002 uF.

The fourth range switch position is
marked 100, meaning 100 pF full scale.
This has been done to avoid answers with
four or more decimal places and because
small-value capacitors are generally marked
directly in pF, such as 10 pF, or 68 pF.
To obtain the correct value for small capaci-
tors multiply the meter reading by 100 pF.
For example, if the meter reads .4 the
capacitor value is .4 x 100 pF or 40 pF.
In actual practice you won't have to bother

Use the exact size template found later in
article to make your PC board. This some-
what oversized view shows component (top)
side of board and X-ray view of copper area.

instrument capacity can rise well above 10
pF.

The most critical part of the meter is the
square-wave generator, so use a PC board
as specified; do not substitute point-to-point
wiring. There are no stability or accuracy
problems if you use the PC layout template.

Note that even though IC1 is the round
TO-55 type, we have used a socket. While
the socket is not critical, the entire assem-
bly is a lot easier if the socket is used, and
it also avoids soldering-heat damage to the
IC. IC1’s socket is a 14 pin type with only
eight terminals used for IC1. Before starting
any assembly, fan-out ICI’s leads so they
match the socket. Using only finger pres-
sure—no tools—fan out IC1 number 1
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with the calculations as the meter reading
will suffice—you’ll know that a .4 reading
on the 100-scale is 40 pF. The same applies
to the other ranges. This procedure is a lot
simpler than cluttering up the meter scale
with four sets of numbers.

Putting It All Together. This is one proj-
ect in which neatness will work against you,
so assemble the capacity meter exactly as
described; do not try for square-corner wir-
ing, that’s fine for military equipment but
not the capacity meter. Where short, direct
wires are specified, make them short and
direct even if it all starts to resemble a rat’s
nest. With the assembly procedure specified
and shown in the photographs, the meter
can read capacitor values below 10 pF; if you
get too neat with the wiring between the
PC board and range switch, the inherent

Most parts are called out in this photo.
Also, check the front cover for another (in
color) look at the printed circuit board.

ELecTrRONICS HOBBYIST



through number 4 leads so they are in-line
to one side. Similarily, fan-out the number
5 through number 8 leads so they are in-
line on the opposite side. Take careful
note that the lead opposite the tab on
ICI’s case is the number 8 lead—check
with the small diagram next to the sche-
matic. Using diagonal cutters, cut each group
of leads approximately 34-in. below ICI1’s
case. You should end up with two sets of
leads cut straight across. Using finger pres-
sure, line up each set of leads so they
exactly match the socket connections, then
insert IC1 into the socket to open the
socket connections. Remove IC1 and set it

aside until all other assembly is completed.
We suggest you use a Radio Shack IC
socket as it is imprinted with a white color
dot on one end; you can use this dot to
correspond with IC1’s tab. When you install
the socket on the PC board, the white color
dot should face power transformer T1.
Make The Board. To make the PC board,
first cut a piece of any type of copper-clad
board to 23-in. x 3%-in. and scrub the
board clean with steel wool or a strong
household cleanser such as Ajax or Comet;
rinse thoroughly and dry. Place a piece of
carbon paper on the foil (carbon side
against the foil)—and tape the PC board

7
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BP1, BP2—Insulated binding post (any style)

BR1—Bridge rectifier, 25 P1V, 100 mA or better

C1,C2,C4—0.01 uf capacitor, 25 VDC or better

C3—10 uF electrolytic capacitor, 6 VDC or bet-
ter

C5—0.1 uF capacitor, 25 VDC or better

C6—1.0 uF capacitor, 25 VDC or better

C7—10 uF electrolytic or mylar capacitor (see
text)

C8,L9—470 or 500 uF electrolytic capacitor, 35
VDC or better

D1—Diode, silicon, IN456A

IC1 —Integrated Circuit, Signetics NE531T (Avail-
able from Circuit Specialists Co., Box 3047,
Scottsdale AZ 85257)

M1—Meter, 50 uvA (Radio Shack 22-017 or

ca ” 100pf | 100pf i |
O1uF

c5 001 __{____.001

i T I I_‘\;'_ i

c6 | ”-O‘, sta  stb O ¥, 1,
1uF‘
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o
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PARTS LIST FOR THE CAP RAPPER

R7
500K

12.6 VC.T.
25mA —=

equiv.)

R1—1000-0hm, Y4-watt resistor

R2—100,000.0hm, %-watt resistor

R3—10,000-0hm, Y4-watt resistor

R4—50,000-ohm trimmer potentiometer

R5—100,000-chm trimmer potentiometer

R6,R7—500,000-0chm trimmer potentiometer (Ra-
dio Shack 271-221 or equiv.)

S1—Rotary switch, 2-section, 4-circuit (DP4T, see
text)

Tl—Llow voltage transformer, 12.6V C.T., 120
mA

Misc.—Wire, solder, cabinet 5%-in. -x 3-in. x
5%-in. (Radio Shack 270-253 or equiv.), etch-

ing solution, PC board material, etc.
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under the full-scale template provided. In-
dent the copper foil at each component
mounting hole by pressing a sharp pointed
tool, such as a scribe or an ice pick,
through the template at each hole. Then,
using a ball point pen, trace the foil out-
lines. Remove the copper-clad board from
the carbon paper and, using a resist-ink
pen, fill in all the foil areas to be protected.

Fill a container with approximately Va-
in. of etchant and float the PC board on
top with the foil side down (foil against the
etchant). Every few minutes agitate the
etchant container to insure a continuous flow
of fresh etchant under the foil. After all
the excess copper has been etched away—
in about 20 minutes—rinse the board under
running water and strip off the resist with
steel wool or resist solvent (all PC supplies
are available from Radio Shack).

Using the indents in the foil as guides,
drill all holes with a number 58, 59 or 60
bit. Then enlarge the T1 mounting holes

and the corner mounting holes to clear a

number 4 or 6 screw. The two holes near
T1 used for the line cord should be en-
larged with a number 50 bit.

Install The Parts. Install all PC board
components starting with the IC socket.
Take particular care when soldering the
socket leads that you don’t get a solder
bridge across two leads. Transformer T1 is
a miniature 12.6 V center-tapped unit at
120 mA. You can use a transformer rated
as low as 25 mA. A transformer larger than
120 mA will not fit on the board.

Take care when mounting bridge rectifier
BR1. Note the diamond lead pattern shown
in the diagram. If the bridge rectifier you
obtain has a different lead configuration,
you will have to modify the PC board’s foil
layout accordingly. Leave approximately ¥4 -
in. space between the bridge rectifier and
the PC board. Make certain filter capacitors
C8 and C9 are installed with the polarity
correct. The arrow indicating the negative
terminal should face the same way on both
capacitors. If you use Radio Shack capaci-
tors, the arrows will face the cdge of the
board where capacitors C4 through C7 are
mounted.

After the IC socket, T1, BR1, C8 and C9
arc installed, mount trimmer controls R4,
R5, R6 and R7 on the board. Control R4,

which is 50,000 ohms, is positioned closest
to T1; then comes RS which is 100,000
ohms and R6 and R7 which are each
500,000 ohms. The ends of the trimmer
leads have a small bend at the tip; installa-
tion on the board will be much easier if you
squash the tips flat with long nose pliers.

Next, install all the resistors, C1 and C2,
C3, and diode D1. Bend the D1 leads so
the diode body dves not touch the R7 wiper
terminal. Finally, install capacitors C4
through C7. The mounting holes for C4
through C7 match miniature components;
that is, the printed circuit type with both
leads out the same end. Any voltage rating
from 25 VDC and up can be used. Though
capacitor C7 is specified as a tantalum type,
the circuit will usually work with an or-
dinary electrolytic. The tantalum simply
insures long-term stability and is not much
more expensive than an ordinary electroly-
tic. Take note that tantalum capacitors gen-
erally have the positive (not negative) lead
marked with a color dot.

Panel Components. Meter M1 is 50 uA
Calectro, chosen to fit the cabinet. Any 50
1A meter can be substituted. Using the edge
of a knife with care, snap off the plastic
cover (the front of the meter) and remove
two screws holding the scale in place. Care-
fully, so as not to bend the pointer, slide
the scale out from under the pointer. Using
the same dimensions from the 0 to 50
marks, prepare an O to 1 scale and cement
it to the original scale. Slide your new
scale under the pointer, re-install the two
screws and snap the plastic cover back in
place.

Install M1, two insulated binding posts
(BP1 and BP2) and range switch S1 on the
panel. S1 can be anything that has two cir-
cuits and 4-positions—whatever you can get
at low cost. For example, the unit shown
uses a surplus three-circuit 4-position switch,
the extra terminals aren’t used. No power
switch is used because the unit is plugged in
when it’s needed. If you want a power
switch place it on the rear apron next to the
line cord.

Final Assembly. Install the PC assembly
as shown; it is positioned about 1Y2-in. be-
hind the back of the meter case. The con-
nections to C4 through C7 should be at the
top, and the PC board foil should face S1.
Note that a metal chassis mount is secured
under one of the T1 mounting screws, pro-
viding a ground connection to the cabinet.
If you use a different mounting for the PC
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board, make certain you have a connection
between the cabinet and the PC board
ground foil.

Install the PC-board-to-panel wiring in
the following order using the shortest, most
direct connection. Leave just a smidgen of
slack to avoid strain on the wires. Plastic
insulated, solid number 20 or 22 wire is
suggested. Note that the wires from S1 enter
the foil side of the board. Make certain
they don’t short any components when they
pass through to the top of the board. Of
course, solder to the foil side of the board.

Since you are measuring capacitance (C) with
this circuit, it's a good idea to duplicate
this template exactly to hold down stray C.

A i R T B A
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Be sure you understand the
operating principles of this

DIRECT  direct reading capacity meter.
Z%:%'SG Any capacitor whose value is

greater than the range to
which you have the unit
switched will peg the meter
offscale. Simply lower the
range switch until the
pointer moves back down.

Install a wire from the R4 “hole” to S1;
then RS, R6 and R7. Install a wire from
C4 to S1, then C5, C6 and C7. The wires
from the capacitor connections will prob-
ably cross, so just separate them about ¥&-in.
Install wires from BP1 and BP2, keeping
them at least %4-in. apart. These wires
should not touch any other wire or com-
ponent.

Twist together about 8 inches of red and
black wire (positive and negative). Connect
the black wire to the negative output PC
board terminal—the one closest to the bot-
tom of the cabinet. Connect the red wire to
the positive output (directly above the black
wire). Route the wires along the bottom of
the cabinet, spaced about ¥2-in. from the PC
board, to the meter. Connect the red wire
to the positive (+) meter terminal, and the
black wire to the remaining terminal. Then
install the linecord.

Finally, install IC1 in its socket. The tab
should point towards or be directly above
the white color dot on the socket. Rotate
each trimmer control towards the IC.

On The Mark. Maximum accuracy is as-
sured if the calibration capacitors represent,
as close as possible, half-scale; for example,
if calibrating the 100 pF range, use a 50 pF
capacitor. The voltage across the binding
posts is negligible and you can change ca-
pacitors with the power on.

The calibration capacitors can be 5% or
1% silver mica, or anything else with a 5%
worst-case tolerance. Don’t use ordinary
capacitors as they can be 50% off value and
still be within their tolerance. Each range
calibration is independent of the others,
what you do to one range does not affect any
other adjustment.

Note that when the calibration capacitors
are first installed, meter M1 will “pin”, this
is normal. If the meter indicates a very low

(Continued on page 119)

67



68

Getting

[0 Does music bust in where it is not wanted
on your auto eight-track stereo tape unit? In
other words—two music channels are being
heard at the same time. Man, that’s cross-
talk! With a simple Auto Stereo Head Lev-
eler, which we tell you how to build, you
can quickly touch up those critical playback
adjustments and eliminate crosstalk or co-
channel distortion. Not only will the Leveler
stamp out crosstalk, but it can serve as a
balance meter, and it can give some indica-
tion of frequency response. It’s cheap at half
the price—actually less than a buck, or you
may now have the parts in your junk box
at no cost at all. Just clip the leads of the
Leveler to the stereo output speaker leads
and you’re in business. But, read on ’cause
we're going too fast.

How It Works. Most car-stereo, 8-track,
tape decks have a speaker and power output
plug at the rear of the unit. The Stereo Head
Leveler can be attached on these connec-

by Homer L. Davidson

tions or at the speakers themselves. Clip the
Leveler to each speaker and common ground
lead. Leave the speakers connected with
the Leveler in the circuit and hear the
music, or tone, as you make the head ad-
justments.

When rotating the volume control on the
tape deck, the pilot light will illuminate pro-
portionally to the music, or sound level,
taken from the tape. The light is brightest
with the balance control at its center posi-
tion, indicating correct balance. Height and
azimuth adjustments can be made on a reg-
ular music tape, but accurate adjustments
are made with a cartridge test tape. Since
the channels of music are very close togeth-
er, only a slight adjustment of the height
screw on the head assembly is needed to
correct crosstalk conditions. Generally, the
height screw may be off a smiggen—so go
very easy.

Construction. A 47 pilot light, two 7.5-

A whole host of tests and
checks can come from a handfull
of junk box parts. Pep up any
8-track auto tape player with
hints and techniques revealed
in this article. Turn the page
for an inside view of this
simple but handy tester.
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ohm, S-watt wirewound resistors and three
alligator clips are the only parts used. The
light and two resistors are mounted inside a
small plastic box. Drill and prepare the
mounting holes before placing the parts in-
side the plastic box. Heat the tip of an ice
pick or sharp metal point with a soldering
iron to make holes in the plastic. Holes are
made in each end and top of box for flexible
test leads.

Twist one end of each wirewound resistor
together and bend the remaining ends so the
resistors will fit snugly inside the plastic box.
Form a loop in the remaining end in front of
each hole so flexible test leads can be sol-
dered and will not pull out through the hole.
Bolt the pilot light socket in place and solder
a wire to the metal socket shell. Connect
one end of both resistors to this point. In-
sert a flexible lead through the top hole, tie
a knot and solder to the remaining pilot
light socket. Recheck the wiring and the
Leveler is ready for use!

Hookup Procedure. Clip the Stereo Bal-
ance Leveler to the speaker leads of the
stereo 8-track tape deck speaker leads. Now
locate the height and azimuth adjustments
near the tape head. Generally, the height
adjustment screw is located right behind the
tape head assembly and the azimuth screw
is off to the side of the tape head. These two
adjustments can be made on most tape units
by removing a plate located on top of the
outer case and adjusting inside with a screw-
driver. Some units have manual and screw-
driver adjustments at the bottom side of
tape player. In most cases, the tape player
will have to be dropped down from the dash-
board to get at the top adjustments. Tt may
be wise to remove the unit and take it to
the test bench. The height screw selects the
correct channels and eliminates crosstalk
conditions. Adjustment of the azimuth screw
levels the tape head on the playing tape for
good frequency response. Both of these ad-
justments are made for maximum bright-
ness of the pilot light.

Before making adjustments set the volume
control so the pilot light with Leveler just
begins to glow. Turn the bass, treble and
balance control to the center position. When
the balance control is at center balance po-
sition, the pilot light will be brightest. Man-
ually trigger each channel through several
times to sce if the channel program selector
is functioning properly. If not, a good
clean-up of gear, pivot arm and solenoid will
produce clean program change over. Use a
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swab of cotton dipped in alcohol. Also, it’s
possible to have foreign material such as
gum wrappers and excessive oxide dust pre-
venting automatic or manual switch func-
tion. Now, before attempting any adjust-
ments, determine if crosstalk is noted on all
channels. If crosstalk is noted on just one
channel, a slight touch-up of that channel
may cure the problem. Recheck each and
every channel for crosstalk conditions.

Adjustments. Start adjustment at top or
bottom channels of the stereo tape player.
If adjustments are to be made with a regu-
lar stereo cartridge, select one with constant
or continuous music. A good stereo cartridge
test tape is inexpensive and can save you
money in the long run. Recheck the bal-
ance control and position where the pilot
light is brightest. It is possible one of the
channels may be weak, throwing the bal-
ance control off to the side. In case the
balance control is way off, repair the defec-
tive stage before attempting to make head
adjustments. Sometimes when using a regu-
lar stereo cartridge one of the speaker
channels may be recorded a little lower re-
sulting in the balance control off to one
side. An audio, 8-track, test cartridge will
produce accurate speaker balance and sep-
aration.

When making these adjustments always
keep the tape player in upright position. If
laid on its side or upside down, the tape
head assembly may not be in the correct
position resulting in improper and repeated
adjustments. Remember, the height ad-
justment may be off ¥ inch of a turn and
requires just a touch-up. Make the height
adjustment with the tape playing back about
1000 Hz. Any band of frequencies from 750
to 5000 Hz can be used. Some audio test
tapes have a 7500 Hz azimuth or tilt test
signal for azimuth adjustments. This test is
for proper angular positioning of the play-
back head with relationship to the tape.
Make both adjustments for greatest bright-
ness of pilot light in the Leveler.

After making azimuth and height adjust-
ments check for crosstalk on each tape
track. Turn the balance control to the far
left and listen for crosstalk. Check the right
channel in the same manner. Test each track
with a recorded cartridge and listen for
crosstalk at the end of each recording.

Other Tests. Besides tape head alignment
you can check the tape player for frequency
response, equalization, sweep frequency, in-
termodulation distortion, channel identifica-
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Eight-Track Players

tion and separation on an audio test cart-
ridge.

A series of tones from 70 to 8000 Hz are
used for checking the overall frequency re-
sponse of the tape player system on fre-
quency response and equalization test. Ad-
just the volume until the bulb barely glows
and leave it. In perfect equalization the
brightness of the light should be approxi-
mately the same on all frequencies.

A continuous frequency sweep from 8000
down to 70 Hz is used in sweep frequency
test. It will clearly indicate any serious
peaks or dips your tape players may have.
Don’t be surprised if the tone varies up
and down in the speakers. This sweep fre-
quency test will also indicate any serious
resonant peaks in the speaker or mounting
location.

Intermodulation distortion tests will show
up any “buzz” or indicate trouble in poor

750,5-WATT
WIREWOUND
RESISTOR

750, 5-WATT
WIREWOUND
RESISTOR
*17 BULB

TO LEFT COMMON
SPEAKER GROUND
; _ ALLIGATOR—""
|

Use a number 51 lamp for high power
installations. lts shape is shown above.

The number 47 lamp bulb, shown on the

first page, is for average power players.
circuitry, dirty heads, bad speakers, etc.
Now is the time to clean up that dirty tape
head.

The channel identification and separation
test will identify each channel and check
placement of speakers. You can check the
gain of each channel by turning the bal-
ance control fully to each channel under
test. Notice the gain of each channel. All
speakers should be connected in making
these tests. |

TO RIGHT
SPEAKER

Simply connect the auto-stereo head leveler to the left and right speaker connections.
Clip the common wire to common speaker ground. Be sure to locate the height screw shown.
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DOUBLE- DUTY SKYHOOK HELPS...

IF the neighborhood vigilantes come to
lynch you every time they get a little squig-
gle in their TV picture, it’s time to run up
the flag and take down your attention-get-
ting antenna. Don’t quit! Just go under-
ground with this flagpole antenna. If you
carefully hide your antenna lead, the neigh-
bors will never suspect a thing and go look-
ing for someone else to blame for their TVI.

Easy To Build. With our flagpole antenna
you put together your own flagpole. Some-
times it’s almost impossible to find a ready-
made flag pole, but you can put together a
flagpole using the simplest of hand tools, a
little effort, and low-cost materials available
from any well-stocked hardware or building
supply store.

For SWLing and BCB DXing the antenna
length can be as long as practical. But re-
member, the flagpole also has to hold the
flag on those 8 or 10 flag raisin’ holidays in
each year. If you don’t run up that flag, the
neighborhood vigilantees might just get sus-
picious and come knocking at your door
once again!

The length of the flagpole antenna isn’t
really critical because the “flagpole” can be
tuned either electrically or mechanically. For
easier construction, break down the project
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y FLAG
(DOWN
THAT

by Elmer C. Carlson

into four scparate tasks: assemble the flag-
pole, bend the TV-mast brackets, attach
the brackets to the house, and the final as-
sembly, erecting the flagpole. Actually, more
than half of the work can be done indoors
with just the final assembly being done out-
doors.

Flagpole Assembly. First, the lengths of
aluminum pipe or thick-wall tubing must
be joined. If the “flagpole” is to be no more
than 14Y% feet in length, only two sections
will have to be joined. For a “flagpole” be-
tween 142 and 21 feet, three lengths must
be joined. To reinforce the joint, drive a
tight-fitting dowel into the smaller diameter
section of the two lengths to be joined. The
length of the dowel used should be some-
what longer than the amount of overlap in
the two lengths of aluminum pipe. For ex-
ample, if there is an 18 inch overlap—18
inches of the smaller diameter tube tele-
scoped inside the larger—you should use
about 24 inches of dowel.

Next, mark the aluminum pipe to- show
how much of the smaller diameter pipe
should be telescoped into the larger diameter
pipe. Put marks on the larger diameter pipe
at 4 and 14 inches. Now telescope one pipe
into the other and drill a %s-inch hole (or

1
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FLAG DOWN THAT DX

use a #35) at least ¥2 inch deep into the
pipe at the 4-inch mark. Drive a #8 gim-
let-point pan-head sheetmetal screw into the
hole. Now drill the second hole, at the 14-
inch mark.

It is important to drive that first screw
into its pilot hole before drilling the sec-
ond hole as this will make sure that both
sets of holes through the sides of the pipes
are properly aligned when you drive the
screw into that second hole. At this time you
can remove that first sheetmetal screw and
separate the pipes if it's more convenient for
you to store the flagpole temporarily or to
carry it out of the workshop.

If three lengths of pipe are to be used,
just repeat the procedure for the second
joint.

Before you go running outside with the
“flagpole” be sure to attach the top orna-
ment or cap (from the flag set) to the end
of the top section of the flagpole. And don’t
forget to attach the small awning pulley to
the cap. Once attached, the cap and pulley
do not have to be removed.

Bracket Bending. 1f you can mount the
TV antenna wall brackets on the side or
end of the house, you won’t have any
bracket bending to worry about. Unfortu-
nately, such installations are rare because
they are not usually practical or architec-
turally suitable for an honest-to-goodness
flagpole.

But it’s easy to bend the low-priced wall
brackets so they will hold the “flagpole” at
an angle when one bracket is mounted on
the house proper and the other is attached
to the eaves of the roof. Even if you don’t
have a bench vise, it’s still not difficult to
bend the brackets. Instead of a vise you
can use a large adjustable open-end wrench.

After both legs of the bracket are bent,
place the bracket on a flat surface to see if
the bracket has enough angle to it. (You
can put the other half of the dowel into
the clamp of the wall bracket to get a better
idea of what the angle of the “‘flagpole” will
be.) When you are satisfied with the angle
the bent bracket will give the “flagpole,” just
bend the second bracket to match the angle
of the first bracket.

Attaching The Brackets. First attach the
upper bracket to the eaves of the roof. You
can use #14 round-head wood screws, but

ltems used are Found in most hardware and
building supply stores. Holes through pipe
and dowel are shown drawn on the next page.

Bilt of Materials

Flag set (one with a 3 x 5-foot fiag) )
8-foot length 3%-in. o.d. (Va-in, i.d.) aluminum pipe
8-foot length 14m. 0.d. (34-in. i.d.) aluminum pipe
3 or 4-foot length Y4-in, 0.d. hardwood dowel
4.inch TV mast bracket

25-foot length of venetian-blind cord

Small awning pulley (one required

Small awning cleat (one required]

Small lanyard elips (two required)

Miscellaneous. 12-in. number 8 gimlet-point pan-
head sheetmetal screws, lag screws, flat washers,
masonary anchers or toggle bolts

A small lead weight sewn into the bottom
corner of the flag will prevent it from
becoming wrapped during a windy day.
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lag screws are a lot easier to work with on a
ladder. The square head on the lag screw
makes it easy to tighten with a wrench, while
the wood screws need considerable effort
and pressure to keep a screwdriver in the
slot. Applying enough pressure to a screw-
driver while at the top of a ladder isn’t
easy—or very safe either.

Once the upper bracket is attached to the
house, insert the bottom section of the mast
into the clamp. Tighten the clamp with your
fingers just tight enough to help hold the
bottom section of the “flagpole” while you
adjust it to match the angle of the bent wall
brackets.

Attach the lower bracket to the bottom
section of the “flagpole” about 3 inches up
from the end. If you don’t think your eye
is good enough to set the “flagpole” straight

insylate the antenna since roof flashings
(those metal edgings) and rain gutters would
seem to be useful as conductors for added
signal pick up. Sure, they can give you more
signal, but sometimes they can give you less.
Those additional conductors can add direc-
tional effects to your almost vertical flagpole
antenna, instead of more signal you’ll get
less signal from some directions. Be safe.
Insulate! Afterwards you can test the ef-
fects on the SWL and BCB signals by using
short jumpers or clip leads to connect to
those handy flashings and gutters. Remem-
ber, these additional conductors may im-
prove signal strength on some frequency
bands or from some directions while mak-
ing the reception of signals worse for other
frequency bands or directions.

The insulating material you use is not too
important. It should not be too soft

v2xs ANTENNA LEAD di .
SHEET METAL TERMINAL%X#B an l\th_léould not readily absor.b wa-
CLEAT SCREWS SHEET METAL ter. wiae plastic ta.pe or .strl.ps of
SCREW plastic (cut from milk or liquid de-
T Y o/~ v tergent containers) can be wrapped
P ¥ around the “flagpole” and field in
g = F” ————— /_7%‘ place with tape or cord. The thicker
—— = J the insulation the better, just don’t
6-in.to18-in . make it so thick that it won’t fit in
' Tosuir the clamps of the wall brackets.
& Erecting The Flagpole. This last
172 x78 .
SHEET METAL LARGER SMALLER step includes the final assemb.ly.
. _ SCREWS . D‘TAG/‘BE”IGER D'TAI'J"E%LER Join the lengths of aluminum pipe
3-in. o 4-in. T o mioaing LS , and then thread the venetian-blind
R ~ J HARDWOOD
" - \g‘ P ~ DOWEL f Large diameter tube fits into a

&) I ———— B

I- 18-in. -J
out from the side of the house you'd better
use a level. While holding the level against
the side of the pipe, mark the location of the
holes of the bracket on the wall. Also mark
the position of the upper bracket on the
mast, and the top and bottom edges of both
clamps before you take the mast down.
These marks will show where the antenna
insulators must go if they are needed. If
your wall is a non-conductor, like wooden
lap siding or asbestos siding, you may not
need insulators if the climate is dry. Attach
the lower bracket to the wall of the house.
If the wall is brick or concrete you'll need
expansion anchors. For a cinder block wall
you may need toggle bolts if you drill into
one of those open areas of the block. For
wooden or asbestos siding you can use lag
SCrews.

Antenna Insulators. For SWLing and
BCB DXing it may not seem necessary to
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smaller tube with hardwood
dowe! for support and added
strength.

cord through the awning pulley. Be sure
to unroll the complete length of cord and
tie the two ends together to prevent their
slipping out of the pulley. Now all you have
to do is slip the flagpole into the loosened
clamp of the lower bracket and replace the
clamp of the upper bracket.

Finishing Up. All the hard work is fin-
ished—just a few final touches left and then
you’ll be all through. Drill two more holes
to attach the lead-in wire and the cleat (to
hold the rope) to the “flagpole” antenna. If
you tie down the Icad-in wire with nylon fish-
line or lacing cord, the lead-in will be almost
invisible except for close inspection. Tie a
pair of lanyard snaps to the ends of the ve-
netian blind cord to make it easy to attach
and remove the flag. Wrap the loose end of
the rope around the cleat, connect the other
end of the lead-in to your receiver. Tune
across the band and see who QSLs. [ ]
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Dig it! This pocket vibra-tone has three voices, an eleven note
keyboard, real vibrato and uses only three IC’s in a real Hep
circuit. It builds with new stick-on printed circuit material.

by Darrell Thorpe

Maybe, to make a hit at a party, to spring
a surprise on the boys in the combo,
or give the kids a terrific toy, all you nced
is this pocket Vibra-Tone. Made from three
low-cost integrated circuits and only a few
other parts, the vibra-tone provides a rcally
excellent little musical instrument—and it
includes the sophisticated effects of voicing
and vibrato that you would expect to find
only in rather expensive musical instru-
ments.

This project is simplified by the use of
integrated circuits -and instant printed cir-
cuits. A new technique has recently become
available to the hobbyist. It’s a new concept
of instant printed circuits that permits you
to rapidly build projects directly from a
schematic diagram. This new approach con-
sists of a complete family of circuit sub-
elements and associated circuit materials.
With instant printed circuits there is no
messy etching and in most instances you
don’t need to drill any holes.

How-it-Works. Dual buffer ICI is the tone
oscillator. Capacitor C1 and a set of tuning
resistors—R9 through R19—provide a tuned
musical scale. A note will sound-off when-

ever a probe is touched to one of eleven
pads on the vibra-tone’s keyboard. Since C1
is fixed for all of the notes, the pitch or
musical tone is proportional to the total re-
sistance at each position.

A second oscillator, which is part of IC3,
(pins 1 to 7) provides a fixed low frequency
of about 6 Hz, with C3 and R1. This signal
is filtered and attenuated in R2 and C4,
and fed back to pin 12 of the tone oscillator,
IC1. This provides a periodic frequency
modulation to the tones, which is an excel-
lent vibrato. The tone output from ICI1,
pins 5 and 10, passes through resistor RS
to switch SW2 that sclects this particular
tone when it is closed. This same output
from IC1 also goes to pin 2 of IC2, a dual
J-X flip-flop. This integrated circuit provides
two flip-flops, and each of these, by the
natural binary count action, can divide any
input frequency exactly by 2. This division
by 2 produces two new frequencies exactly
15 and V4 the input frequency, these are the
same notes one and two octaves lower.

Changes Tone. The first flip-flop output,
pin 13 of IC2, is the one octave lower out-
put. This goes through R6 to switch SW3.
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Pin 13 also conne:ts to pin 6 of IC2, the
second flip-flop input. This provides a sec-

SPEA(ER VOICE SWITCHES

{ / '
R8 IC' ICZ C< C3 IC3 C5 RESISTORS
R9 TO RI9

Parts location suggestion when stick-on
printed circuit construction is used.
Wiring is applied to underside of board.
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ond division by 2, providing a tone two
octaves lower than the oscillator. The
range switches, SW2 to SW4, are terminated
on a common line which goes to pins 9
and 10 of IC3. Part of IC3 was used for the
vibrato oscillator. However it also provides
a simple two-stage audio amplifier. Onz of
the gates (input 9, 10 and output pin 8)
provides the first stage. Pin 8 drives pins
12 and 13 through CS. R4 provides bias.
Pin 14 drives the 8-ohm speaker. C6 sup-
presses high frequency oscillations which
might occur in this amplier. The circuit op-
erates on 3 volts, conveniently provided by
two C cells in series, and draws approxi-
mately 120 mA standby current.

Quick Put Down. The instant printed cir-
cuit sub-elements consists of printed con-
ductive patterns on a very thin cpoxy glass
board backed with pressure sensitive aches-
ive. Sub-elements are available for all types
of integrated circuits, transistors, and cther
components, and, any combination of cir-
cuit element configuration can be mixed on
one board. The circuit sub-elements are all
pre-drilled with holes on a 0.100 inch grid.
That is, they perfectly match the pattern of




To use the conductive tape, hold one end
N and strip off its protective paper as the tape
m is laid down. A knife blade is then used to

cut the tape. For best adhesion, roll the tape

0.100 inch vectorboard. down with the side or heel of the knife.
For this project, three 14-lead dual in-line The adhesive on the copper tape is elec-
printed circuit sub-elements are used. To use trically conductive and, provided it is burn-
one of these sub-clements, strip off the pro- ished for good adhesion, will make electri-
tective backing and stick it in position, cal contact. However, to eliminate any pos-
matching the holes in the printed circuit sibility of opens or intermittents, solder is
sub-element with holes in the vectorboard. (Continued on page 118)

PARTS LIST FOR VIBRATONE

B1—Two C cells in series R8—1000-ohm, trim pot

C1—0.1 uF Mylar capacitor, 15 VDC or better R9—1500-0ohm, Y%-watt resistor, 5%
€2—0.002 uF disc capacitor, 15 VDC or better R10—240-ohm, Y4-watt resistor, 5%

C3—10 uF, 10 VDC electrolytic R11, 12, 13—300-ohm, Y%-watt resistor, 5%
C4, €C5—1 uF, 10 VDC electrolytic R14—150-ohm, Y-watt resistor, 5%

ICT—Integrated circuit, HEP-571, MC799 or equal  R15—360-ohm %-watt resistor, 5%
IC2—Integrated circuit, HEP-572, MC790 or equal R16—430-ohm, Y-watt resistor, 5%
1C3—Integrated circuit, HEP-570, MC724 or equal  R17—510-ohm, %-watt resistor, 5%

R1-—6800-ohm, %-watt resistor R18, 19—620-0hm, Y4-watt resistor, 5%
R2—120,000-0chm, Y%-watt resistor SW1, 2, 3, 4—SPST toggle or slide switch
R3—68,000-0hm, Y-watt resistor Misc.—8-ohm speaker, battery holder, printed
R4—3300-chm, Y4-watt resistor circuit material and board, cabinet, wire,

R5, 6, 7—22,000-chm, V-watt resistor solder, probe (banana plug or equal), etc.
Vectorboard and instant printed circuit material for this project are avail- lgl?F IggK ICU4F
able for $4.50 from Circuit Specialists Co., Box 3047, Scottsdale, AZ 85251 + ’1{

R “AAA
} 6.8K R
1
l 1 = 1 1
1 2 3 4 5 6 7 12 3 4 5 6 7 I 2 3 4 5 6 7
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W 14 13 12 11 10 9 8 14 13 12 1l 10 9 8 14 13 12 11 10 9 8
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he” \—I—‘ 002 |0
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rR8 ==Cl y 5
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Snap Project for

Audiophiles

by Dav d B. Weems

ny good speaker should saund big; even if it's small.

Big in the sense that it is expansivz, which too often
means expensive. Another way a speaker zan sound big,
to our conditioned ears, is with rich bass. A speaker that
comhines full bass with spacious highs wil sound big at
both ends of the audio range.

Thz big nine, described here, does _ist that. It offers
big sound at a bargain price because yzu >uild your own
wide-sound speaker system. Even with # h gh compliance
15-inzh woofer for the bass and multi-dinect onal high com-
pliance mid-range speakers and dome tweeters for the
highs, your speaker cast is only aboull $5.00 per en-
closu-e. And you can make two big ninz eaclosures from




78

only 1V sheets of 3-inch unfinished ply-
wood. A few tools are all you need, particu-
larly if you have your local lumber yard cut
out the parts fer you.

After getting the parts home, mark and
cut out the speaker holes at the proper loca-
tions (see Fig. 1). The outside edges of the

An assembled Big Nine stands o full three
feet tall, nearly two feet wide. Trim both
top and bottom after stapling grill cloth.

holes for the mid-range speakers and the
tweeters should be beveled off with sand-
paper, a file, or a sabre saw set at 45°, If
left intact, the sharp edge at the outside of
the speaker panels can cause diffraction
and interference effects which will affect the
mid-range and high-frequency response.
Speaker Cutouts. Select a sample speaker
of each size and center it at each speaker
hole. Mark the location of pilot holes for
speaker mounting screws. Drill 3/32-inch
pilot holes for the mid-range speakers and
tweeters. For the woofers drill ¥ -inch holes
at each mark and install “T-nuts” from the

front of the board to receive 3/16-inch
stove bolts. If you can’t find 3/16-inch T-
nuts, you can substitute slightly longer 3/16-
inch flathead stove bolts installed from the
front.

Next set up the parts on your work bench
to form a partial enclosure. Mark a line

A total of eighteen speakers fill your room
with a powerful sound. Fifteen inch woofer has
a polyfoam suspension and low resonance.

where the edge of a panel butts against an-
other panel. For example, you will mark
lines on the bottom and sides to outline the
edge of the front panel when the front is
flush with the front edges of the other
panels. You will also mark lines on the
bottom to show the inner edges of the
sides, and so on until you have outlined
the position of each panel. Next measure
and cut glue blocks to fit each corner loca-
tion. The approximate length of the glue
blocks is given in the bill of materials, but
you may find that minor differences in
panel dimensions will require these lengths
to be trimmed or increased slightly.

Now attach glue blocks to panels, using
glue and screws. It is much easier to install
all the glue blocks at once, with the panels
flat on your work bench, than later after the
panel is fastened to another panel. Drill
shank holes of about 13/64-inch through

TWEETER MIDRANGE
LEVEL ADJUST LEVEL ADJUST
L-PAD L-PAD

MIDRANGE 3-WAY MIDRANGE
SPEAKERS CROSSOVER SPEAKERS
Remove top cover to see L-pads, crossover
network, and the four mid-range speakers.
Parts substitutions are possible. See text.
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the blocks at 4-inch to 6-inch intervals. Nail
the blocks lightly in position and drill pilot
holes in the panel with a 3/32-inch drill.
Next apply glue to the block and the panel;
then attach the block to the panel and screw
it down. Note that the blocks should be
indented 3 -inch from the front and back
edges of the sides, % -inch from each edge
of the bottom, and % -inch from the back
edge of the partition. The other 3 blocks
on the partition are flush with the edges
because this panel sets inside the sides and
front.

Continue. Drill shank holes in panels for
assembly screws. These should be located
at about 4-inch to 6-inch intervals on lines
to match the center line of each opposing
glue block. For example, there will be a
line of screw holes around the perimeter
of the front panel and back panels in-
dented about 3g-inch from the edge. Also
a line of holes at the bottom and the top

of the sides. Don’t forget a line of holes
about 63s-inches below the top edge of
the front and sides to bind the front and
sides to the glue blocks on the lower side
of the partition.

Attach sides to bottom with glue and
screws. Next glue and screw the front panel
to the sides and bottom. Use glue and
nails to join the sides to the front above
the partitions where there are no glue
blocks. Paint the front panel and sides with
flat black paint. This completes the assem-
bly of the basic box, minus the top and
back panels.

Install The Speakers. When the glue has
set and the paint has dried, the speakers
can be installed. Start with the tweeters.
Smear a very thin layer of caulking com-
pound on the speaker board to seal each
tweeter to the board. Silicone rubber caulk
is ideal for this job. Set the tweeter on the
ring of caulking material, and screw it down.

s e e
) 1 i
: ]

4N als
| '] {'T : Figure 1. Location of speaker cutouts.
:/J. sl LN This drawing is keyed with letters A
- J'L'._ | z_’L_-\_ o through F to the 3-inch plywood sheet
LRt e : "} = cutout guide, and to the bill of materials.
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Now install the mid-range speakers with
screws and the woofer with bolts. Both mid-
range units and the woofer have adequate
gaskets, no caulking compound needed. The
mid-range speakers should be mounted up-
side down so that their terminals are pointed
up for casy wiring.

Install the crossover network with four
non-magnetic screws, aluminum or brass,
and with “spacers” between the crossover
network board and the partition. Pieces of
plastic tubing or rubber grommets about
3%-inch long will serve as spacers or stand
offs. After the screws are installed, tap the
network board lightly and check for rattles.
If loose, the board will tend to “sing,” but
not very musically.

Drill two Y4 -inch holes through the mid-
range back (H), for the speaker leads.

Ream the holes on the outside of the back
so that a two-terminal strip, screw type, will
fit flush against the back. Split a 12-inch
picce of lamp cord far enough to feed the
two leads through the holes from the inside
of the back, and solder them to the terminal
strip. Install the strip with glue and small
SCrews.

Install The Controls. Drill 3-inch holes
for the control shafts; then enlarge the
holes on the outside surface with a %-inch
drill to recess the retaining nuts. Tighten
the nuts on the shafts, then stick the conrol
plates on the back with contact cement. In-
stall the mid-range back panel with screws
—no glue. "

Wire the speakers using lamp cord for
conductors. The logical first step in speak-
er wiring is to connect the paralleled pairs
of mid-range and tweeters. Wire the left
pair of each in parallel, and the right pair
of each in parallel. Use care to see that
the same conductor on a piece of lamp

cz @

a
=R T ®
® —r i
L1 Le
i
WOOFER
©] 2
+
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Figure 2, above, shows the Big Nine wiring diagram for bill of material parts.
Figure 3, below, is a pictorial wiring of the speakers, L-pads, and crossover.

@Dsz

REAR VIEW OF
MIDRANGE SPEAKERS.

RED DOTS

REAR VIEW OF

TWEETERS

TO
AMPLIFIER
LIOUEL!
® @
< TO WOOFER
YRED DOT
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cord goes to the red dot on each speaker in
the pair. After the pairs are wired, connect
the pairs together by a single conductor
from the red dot terminal on one pair to
the unmarked terminal on another pair.
This puts the two parallel pairs in series
when the four speakers are wired by con-
necting the proper tap on the crossover net-
work through the control to the red dot on
one pair and the unmarked terminal on
the other pair. (Sce Figures #2 and #3.)
In order to keep the wiring straight, it’s
a good idea to split several pieces of brown
lamp cord and equal lengths of white lamp
cord. Use the individual leads to connect
the speaker to the network and controls, a
brown lead for negative and a white lead

for positive, or vice versa. The leads to the
woofer and tweeters can be carried through
the partition through two Ya-inch holes.
After wiring, fill the space at each end of
the holes with caulking compound.

Check For Phase. Before soldering the
speaker wires, hook up the system to an
amplifier or other source and test to sec
if the speakers and controls are working
right. Keep the volume low when the back
is off. You should hear bass from the
woofer, mid-range from the squawkers, and
highs from the tweeters. Now listen to each
mid-range speaker in turn, without chang-
ing any controls on the amplifier or the
speakers. Each of the four speakers should

(Continued on page 116)

Quantity

4

4 3 in. tweeters (CTS-2TA3)
1

2

Y4-in. Plywood

20% x 297%-in back (B)
1334 x 36-in. sides (C, D)

13 x 20%-in. partition (F)
5% x 20%-in. M-R back (H)

34 x %-in. Pine Blocks

—_— PN = —

(- -

and back, top rear

Trim

13%
22Y4
13%
23Y

1% x Ya-in. Top
13% x Ya-in. Top
2
2

- =N
> K D

X
X
Miscellaneous

150

Bill of Materials for Big Nine

Speakers, Network and Controls

1 15 in. high compliance woofer (CTS-FR-15-20-8)
5 in. high compliance speakers (XS-510)

3-way crossover network, Norelco (4304-07X)
8-ohm L-pads (Radio Shack 40-980 or equiv.)

See Hints-On-Parts for more information.

20% x 36-in. front panel (A)

13% x 213%-in. top and bottom (E, G)

28%4-in. Vertical side blocks
20%-in. Bottom and partition front

4 10%-in. Bottom and partition sides

%-in. Base (sides)
%-in. Base (front)

Grille cloth, approx. 52 x 36-in.
#8 x 1Y-in, flathead wood screws

about $19.95 each
about
about
about
about

3.99 eath
3.95 each
7.95 each
1.99 each

32
32

#8 x %-in. panhead sheet metal screws (mid-range speaker mounting)

#8 x Ys-in. panhead sheet metal screws (tweeters)

3/16-in. T-nuts

3716 x 1%-in. round head stove bolts with washers (woofer
mounting)

Flat black paint, terminal strip, lamp cord, glue, etc.
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Keep a Light Flashing in the Window

[J The night is dark, rain is falling and the
parking lot is dismal. Where the heck is your
car? That’s easy—right over there under that
twinkling star! Well, it’s not a star but one of
those 3-volt thermal-blink lights found in so
many kids toys.

You, too, can be fortunate if you plan in
advance. In fact, plan for others. Build a

blinking tight for your doorway or driveway,
if all the houses on your street are similar. This
way visitors can look for the twinkling star and
find you pronto.

Hyman Wallin of Silver Spring, Maryland
did just that and sent a sample to the Editors
of ELEMENTARY ELECTRONICS. He soldered
the bulb directly to a terminal strip yanked
from a defective transistor battery. Next, he
snapped it to a two-cell battery holder that
mated the snap terminals on the battery strip.
It’s that easy. Mr. Wallin used C cells, but any-
thing larger will be good and last longer. You
can cement an alligator clip for fastening pur-
poses. Lights out! —Emmert Fluffin

RI "
47K
FROM cé  OUTPUT LEAD
MAGNETIC 5uF . 10K OR HIGHER
PHONO = l
CARTRIDGE L
+cz )
— 25uF
ca c5
.006,F O0I5pF
Using a dual operational amplifier IC, the pins 7 and 14 to ground—and get their
Groove Booster will provide a fully polarity correct. ]
equalized 1 V rms output from standard
phono magnetic pickups. The terminal PARTS LIST

numbers which are circled on the schematic
are the connections for one of the two in-
dependent stereo amplifiers on the single
IC chip. The uncircled numbers are the
terminals for the stereo second IC. Power
supply terminals #14 and #7 are common
to both stereo amplifiers. Note that the
power supply is =12 volts to ground. Two
6 volt batteries in series can be used for
each side of the power supply. If batteries
are used, connect 25 uF capacitors from

C1—0.1 uF, 3 VDC

C2—25 uF, 3 VDC

C€3—820 pF, 500V VDC disc
€4—0.006 uF, 100V YDC disc
C5—0.0015 uF, 100V YDC disc
C6—5 uF, 25 VDC
1IC1—Motorela MC1303L
R1—47,000-0hms, V2-watt
R2—100,000-0hms, YV2-watt
R3—1,000-0hms, Y2-watt
R4—750,000-0hms, V2-watt
R5—51,000-0hms, V2-watt
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Super Booster

Add this devilishly simple RF booster to any Broadcast Band rig,
and watch the once dead BC Band come alive—by Lars Jorgensen

magine your receiver’s broadcast band

dial jammed from end to end with
a solid wall of signals! Pip-squeek
stations that normally can’t be heard
with headphones can come booming into
vour shack at S9. A dream? Nope! That’s
just the kind of performance you’ll get
with  Electronics Hobbyist’s Super
Booster.

Here’'s a preamplifier specifically de-
signed for BC DX’ers. Whether you live
in a concrete and steel tower, or out in
the boondocks with plenty of space for
a long-wire antenna, the Super Booster
will dig out signals you’ve never heard
before. The average gain of Super
Booster is almost 42 dB—that’s 7 S-units
“extra’” sensitivity!

As shown in our figure, the booster
can function either as an ‘“electronic
antenna”, with signals received only by
loopstick antenna coil L1, or as a pre-
amplifier, with long-wire antenna sig-
nals coupled to L1 through L2. Coil L2
is supplied as part of the specified
antenna loopstick; you have no coil wind-
ing problems.

Signal voltage appearing across L1
and Cl is coupled to Field Effect

Transistor Q1 which provides approxi-
mately 20 dB gain on top of the L1/C1
resonant gain. The output of Q1 feeds

transistor Q2, connected as an emitter-
follower. This transistor stage provides
an additional 10 to 15 dB power gain, and
also provides a low-impedance output
for connection to the relatively low im-
pedance receiver input.

Though intended for direct connection
to a receiver’s antenna input terminals,
CW’s super Booster can also be used
with “loop antenna radios” by connect-
ing the booster’s output to a loopstick
antenna (a duplicate of 1.1), and then
positioning this loopstick near the
radio. We’ll show how both connections
are used.

The total current drain of Super

Booster is less than 2 mA. Power is
provided by a standard 9V transistor
radio battery. The 2U6 type will last
at least 3 months, even under heavy
service. An “activator” type battery can
last a year or more, With such low power
consumption, there is no reason to build
an external AC power supply for Super
Booster.
—Construction. Though the circuit appears
very simple, extreme care must be taken
in the circuit board preparation. Reason
is, the very high gain can cause total
instability if a single component, or
printed foil-circuit is out of position.
We suggest that no attempt be made to
use point-to-point wiring;
use a PC board which is an
exact copy of the supplied
template. The board can be
of type XXXP; there is no
need for a more expensive
board.

Make no component sub-
stitutions; Q1 and Q2
should be the specified
types. Through the circuit
might work with some “gen-
eral purpose replacement
type NPN and MOS tran-
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SUPER BOOSTER (= ggpe: ;

Placement dlagram for SB’s parts.
If the output is fed to an AC/DC-
type rig, disconnect the link and
ground J2's cold end separately.

sistors,” it probably won’t work
with other dime-a-cheapies.
Worse yet, it might work only on
very weak signals while distort-
ing on strong signals.

The specified components will
provide distortion-free perform-
ance on signals as high as 80,000
uV. You can expect Super Booster to
provide its great performance until the
battery voltage falls below 6 volts.

The circuit board and a wery short
connection to output jack J2 are the
only critical assemblies. You may make
mechanical modifications to Super
Booster as long as the general layout
approximates the unit shown in the
photographs. Any cabinet can be used;
the PC board has a built-in hand-ca-
pacitance shield. For maximum stability,
though, a metal front panel will reduce
the possibility of RF instability caused
by the signal being fed into the receiver
radiating back into the booster’s input

PRINTED
CIRCUIT
BOARD

)

Rl C2

) GROUND BUS
o0 L
,—LEADS, 3 Li

96
5-9€

O 'y

—Making the PC Board. Cut a piece of cop-
per-clad board to the size of the template
and scrub the copper surface clean with
a strong household cleanser such as
Ajax. Or, use steel wool and a liquid
detergent. Place a piece of carbon paper
(carbon side towards the copper) over
the board and tape the board under the
template. Next, find a sharp pointed
instrument, such as an ice-pick or
scriber, and indent the copper foil at
each component mounting hole by forcing
the point of the tool through the template
and into the copper. Use only hand pres-
sure, not a hammer. Then, using a ball

84
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This is Super Booster’s
printed circuit board drawn
full-size. If you make your

own PC board, follow this
pattern exactly; RF
instability, or regeneration,
could result if you don’t.
Qur diagram

shows where the various
components are mounted
on this PC board. Follow the

layout carefully.

point pen, trace the outline of each
foil area.

Remove the board, discard the carbon
paper, and fill in the outlines with a
resist pen such as supplied in the Allied
Radio Shack printed circuit board kits.
Allow about 15 minutes for the resist
to dry and then immerse the board un-
der at least 4" of etchant.

When all the excess copper is dis-
solved—about 45 minutes later—rinse
the board thoroughly and remove the

resist with a cloth moistened in rubber

cement thinner or by scrubbing with
steel wool.

All of Super Booster’s component
mounting holes, except the one for
tuning capacitor C1, are drilled with a
number 58, 59 or 60 bit. Capacitor C1
requires a %¢” mounting hole. The holes
in the corner of the PC board, used for
mounting the completed PC assembly,
should clear #4 or #6 screws—which-
ever you prefer.

The PC board is best assembled in
the following manner: install capaci-

B1—9 volt transistor radio battery (Burgess type
2U6 or equiv.)

C1—365 pF subminiature
capacitor

€2,€3,64—0.05 uF, 50 VDC disc ceramic
capacitor

J1—5-way universal binding post

J2—RCA-type phono jack

Li—lcopstick antenna

L2—loopstick antenna (optinal for radios with-
out antenna terminals—see text)

PL1—RCA-type phono plug—see text

Q1—dual gate mosfet n-channel transistor
(RCA 40600)

Q2—bipolar npn transistor (G.E. 2N 3394)

poly-type variable

PARTS LIST FOR SUPER BOOSTER

R1—1,000-0chms, Y2-watt resistor,
10% tolerance
R2,R3—4,700-0hms Y-watt composition resistor,
10% tolerance
§1—single pole, single throw switch
A complete set of components, including J1,J2,
S1,BY, and an undrilled printed circuit board
is available for $13.95 (includes postage) from
the Electronic Hobby Shop, Box 587, Brooklyn,
N.Y. 11202. Add $1 for antenna loopstick L3
if needed. Canadian add $2 extra. New York
state redidents must add sales tax. No foreign
orders, please. Speedy service offered when
postal money order accompanies order. Other-
wise allow 6-8 weeks for delivery.

composition

L
c4
osuwr L

-

L3
(SEE TEXT)

PLI

CABLE

\SHORT ON PC 4
BOARD (SEE TEXT) -

OZQ/FLAT

e ¢ b
BOTTOM VIEWS
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SUPER BOOSTER

tor C1 first, then all other components
except Q1. Then push Q1’s leads through
the holes in the PC board and solder
them home. Finally, solder the two
power leads to their respective points
if you intend to check out the booster
before installation in the cahinet.

Note that Q1 is supplied with a
shorting clip around all the leads. This
clip must be left in position until the
booster 1is completed and ready for
operation. If the clip is removed, a high
static voltage from the tip of the
soldering iron, or a voltage generated
through normal handling, might destroy
Q1.

Position transistor Q1 so that the tab
sticking out from the case faces the
nearest edge of the PC board. Position
transistor Q2 so that the round side of
the case faces the nearest edge of the
PC board; the flat side faces the far
edge of the PC board.

Note that there are no crossed leads
for Q1 and Q2. When they are oriented
so the tab and round end are properly
aligned, the transistor leads will plug
straight into the board.

Note that L2’s leads have individual
printed foil connections. Normally, one
foil is connected to the boosters’ ground
through a shorting wire. The remaining
foil connects to antenna jack J1. If, for
some reason, you prefer a separate an-
tenna ground, open the shorting wire
and install a “ground” jack on the
panel. Connect the proper foil to the
ground jack.

Because the components are mounted
on the side of the pc board facing the
cabinet panel, stand-offs must space the
board away from the panel. You’ll find,
however, that C1’s tuning shaft will be
too short to pass through the panel for
application of a tuning knob. But the
cure’s simple enough; simply cut off a
section of shaft from an old potentio-
meter and epoxy-cement the section to
C1’s shaft. Or, use a plastic extension
sleeve (such as the type supplied for
“insulated shaft” potentiometers); the
sleeve is rigid to suport a knob.

The loopstick coil is cemented to the
board with General Electric’'s RTV
Silicon Rubber adhesive. Use no other

brand or type of adhesive. Other brands,
such as Dow-Corning’s Silastic, are
conductive at RF frequencies, and will
ruin the electrical properties of the coil.

Check that the foil area outlined on
the board has the indicated ‘“breaks”.
You don’t want a closed loop. If you
forgot and made a closed loop, cut four
breaks as indicated with a knife or hand
grinder. Apply a thin layer of Silicon
Rubber adhesive inside the marked coil
area and press L1-L2 into the adhesive.
Make certain L1’s connection terminals
are parallel to the board, with L2’s leads
away from the board. Then allow suffi-
cient time for the adhesive to dry.

We suggest you check out the PC
assembly before it is installed in a cab-
inet. Remember to remove Q1’s short-
ing clip! Simply pull on the end of the
clip with long nose pliers and the clip
will unwind from around Q1’s leads.

Connect a DC milliammeter rated at
5 mA or higher between the battery’s
positive terminal and the board’s posi-
tive foil. Connect the battery’s negative
terminal to the board’s negative foil.
The meter should indicate slightly less
than 2 mA. If the meter indicates 1 mA
or less, or more than 2.5 mA, check for
a component mixup or incorrect instal-
lation of Q1 and Q2. If the meter reading
is correct, disconnect power and install
the board in a cabinet.

We recommend a plastic cabinet with
aluminum panel such as shown in the
photographs. The plastic cabinet allows
direct signal pickup by the loopstick,
which will be more than adequate for
most DX’ing. Keep antenna jack J1 as
far as possible from coil L1. Keep out-
put jack J2 as close as possible to the
board’s output terminals. The power
and antenna input leads should be flat
against the panel.

Make up a short, shielded output lead
by wrapping a solid-conductor, insulated
wire around another wire. Keep the
wrap turns against each other. Using
the shortest possible length of this
shielded wire, connect J2 to the board’s
output terminals. Make certain the
“ground” wire goes from J2’s ground
lug to the ground foil.

Adjust L1’s slug clockwise with a
small screwdriver until only ¥4” of the
slug’s adjusting screw sticks out of the
coil form. The other end of this screw,

(Continued on page 90)
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DON'TBUY;

UNTIL YOU BUY
A COPY OF...

AutoFacts Keeps on Scoring for Consumers!
Dan Carrigan of New Orleans La. writes—

“T have to let you know how grateful my wife and 1
are to your publication. We just ordered our first
new vehicle and got a great deal thanks to
AutoFacts! Armed with the specific cost
information we did battle with local dealerships.
I found that just showing the manager my
AutoFacts book had an amazingly disarming effect.
When all was said and done we had saved $1010
from the quoted price of the first dealership we
consulted. Keep up the good work—we appreciate
you!”

signed/Dan Carrigan

SPECIAL BONUS FOR AUTOFACTS READERS!

“ How to get a new car for only $125 over dealer’s cost.

Through the United Auto Brokers' Car/Puter organiza-
tion, you can take delivery, without delay, of a brand
new car for just $125 over cost. Your purchase includes
freight and pre-delivery service. You take delivery of a
new car of your choice from a local dealer and you get
the same new car warranty and service as if you had
paid full list. Car/Puter's 48-hour computerized service
that helps you make the best new car deal on your own.

* Certain limited production or specialty models priced
higher. Some foreign models not available.

NEW CAR
R LIGHT TRUCK

- eSS
? eeheder'a Rov U W A i

w B~ S et
SAVE UP TO S$1,000 WHEN YOU BUY

o ,”....,, \ § e
| ANY MEW CAR lwmrvou SHOULD,
| MoRoniy l TRnow
128 OVER 1 INSURANCE
i WHOLEBALE | [| AND FINANCING

“. . .valuable for the consumer in the
market for a car. Car/Puter's
AutoFacts lists the ‘dealer’
(wholesale) costs of new cars with all
optional extras itemized and of many
used cars. For comparison shopping
or nitty-gritty haggling—invatuable.”
—from The New York Times

Book Review

AutoFacts—
v makes you a smarter buyer!

v can save you up to $1000!

v helps tailor your purchase
to your pocketbook!

v~ tells you whether you're
being offered a good deal or not!

NOW ON ALL LEADING NEWSSTANDS

If you prefer, complete and mail this coupon
to Car/Puter's AUTOFACTS, Davis Publica-
tions, 229 Park Avenue South, New York,
New York 10003.

O Send 1974 New Car Yearbook and Buying
Guide. Payment enclosed of $1.50 plus
25¢ for postage and handling.

[0 Send AUTOFACTS 1974 New Car Prices

[ 1 prefer a fuli year's subscription of four
issues (1974 New Car Yearbook and
Buying Guide; 1974 New Car Prices edi-
tion; 1974 Spring/Summer New Car Prices
edition; Spring/Summer 1974 Used Car
Prices edition).

$6.00 for full subscription is enclosed.

edition. Payment enclosed of $1.50 plus name (please print)
25¢ for postage and handiing.
NOTE: Write publisher for bulk rates. Add address
$1.00 per issue for orders outside Continen-
tal U.S.A. and Canada. city”~ state ZIp  DR-AFX
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(Continued from page 86)

the slug itself, will protrude about 14”
out the end of the form. The slug is
generally secured with wax, so the first
turn or two might require a little extra
force; don't be afraid to adjust the
slug if it “feels” tight.

Make up a connecting lead to go from
output jack J2 to the receiver’s antenna
terminals. Any shijelded wire or coaxial
cable can be used. Install a phono plug
on one end. For least signal attenuation,
the lead should not exceed 15 inches.

If the Super Booster will be used with

a transistor radio having a built-in loop
antenna and mno external antenna
terminals, connect the free end of the
output lead to a loopstick antenna—
merely an exact duplicate of L1! If the
loopstick has an antenna winding, such
as found on the specified loopstick,
simply unwind the few turns and con-
nect the output lead to the coil’s solder
terminals., Position this coil on the
radio’s case opposite its built-in antenna
and tape the coil in position.
—Using Super Booster. Turn on both the
receiver and booster and tune in the de-
sired station. Adjust tuning capacitor C1
for maximum signal strength or highest
S-meter reading. As a general rule, the
direct signal pickup by L1 will be more
than adequate. If greater sensitivity is
needed, connect 6 to 15 feet of wire to
antenna jack J1. If you have the space
needed for an outdoor longwire antenna,
take note that the signal level into the
receiver can be so high as to overload
the receiver.

If there is a strong local station in

1.6
MHZ

Here’s what finished PC board looks
like before it’s mounted to front panel
with standoffs. Tuning dial faceplate
can be used as is; just paste it down!

your area, it is possible that its signal
strength will be so greatly boosted that
it might swamp the receiver when
listening to a weak signal on the other
end of the dial. If this occurs, simply
detune the booster away from the strong
local until its interference is gone. While

this might sacrifice some gain on the
desired station, the actual loss will be
slight.

It is possible that the booster’s output
might radiate back into the input (particu-
larly when using a loopstick coupling coil).
You’ll know when this happens—the boost-
er breaks into self-oscillation—as evidenced
by receiver blocking, or signals being tuned
in and then “lost” when C1 is adjusted. If
this happens, position the booster as far
away from the receiver as possible.
And, keep an external antenna, if used,
well away from the receiver and the
booster’s output. Do this, and under nor-

mal conditions, there should be no in-
stability.
Under certain conditions Super

Booster will provide an additional benefit
which should not be construed as im-
proper operation. Some inexpensive rigs
are highly prone to marine band
“image” interference when signals at the
high end of the BC band are received.
The booster, by providing tuned pre-
selection, will eliminate or supress these
images while providing signal amplifi-
cation. Do not assume the loss of image
interference means reduced sensitivity;
actually, the desired signal will be get-
ting full boost while the image signals
are squashed. ]
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This double-duty unit
can also unscramble
2-way radio calls

Demand ultimate privacy in your telephone
conversations? If so, a secure phone link can
be yours with these three easy and exciting
steps. 1. Place your call with Ma Bell’s in-
strument. 2. When your party answers,
switch to your special scrambler phones. 3.
A soft buzz in the ear piece says your se-
curity phone link is operational. Your line
is secure. Conduct your call in complete pri-
vacy no matter how many ears are party-
line-listening!

All it takes is a pair of ELECTRONICS
Hossyist Scramble Phones. And with
this double duty unit, you can try your hand
at decoding scrambled conversations that
are sometimes heard on radio receivers cov-
ering the VHF high band (148-176 MHz).
The basic scrambler circuit (available in kit
form, see parts list) can be simply modified
for radio by removing two fixed resistors
and replacing them with a dual-potentiom-
eter.

Wait a minute! Before your soldering iron
overheats, let me say that this scrambler will
decode information that is encoded in the
single inversion mode only. The highly so-
phisticated scramblers that are sometimes

FaLL- WINTER, 1973

build efe’s...
= | SCRAMBLE

by Charles D. Rakes

used today can not be decoded with this
decoder, but in many areas the single inver-
sion system is still in use and may be de-
coded with our unit.

How It Works. IC-1 and the associated
circuitry form a stable audio tone generator
which feeds a buffer amplifier, Q1 and Q2.
The tone output is taken from the emitters of
the transistor pair to supply a carrier volt-
age for a balanced modulator made up of
four diodes—D1 through D4—and T1 and
T2. If the two transformers and the four
diodes are perfectly matched (which is al-
most impossible tor achieve and not neces-
sary in any case) no carrier will appear at
the input or output of T1 or T2. In a prac-
tical circuit, a small amount of unbalance
will occur and produce a low-level carrier
tone at the input and output of the balanced
modulator. This tells you your scramble
phone is working.

A telephone carbon mike and ear piece
are connected to the low impedance wind-
ing of T1, with a three volt battery supply-
ing the necessary mike current. When the
mike is spoken into, the carrier voltage is
allowed to pass, in part, through transform-
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SCRAMBLE PHONE

PHONE
LINE

S1A
1.2K

| +Kcs 4TaF

NG T
at

R2
7 22K

c

i

B1—9-volt battery, Eveready 216 or equiv.
B2—3-volt battery, two AA penlight cells in
series

C1, C2—-0.01 uF polystyrene capacitor, 100 VDC

or better

C3, C4—47 uF electrolytic capacitor, 25 VDC or
better

C5—4.7 uF electrolytic capacitor, 25 VDC or
better

C6—2 uF paper or mylar capacitor, 50 VDC or
better

D1 to D4—Diode, IN914, HEP-156

IC1—Integrated circuit, Signetics
equiv.

Q1—NPN transistor, 2N2924, HEP-724

Q2—PNP transistor, 2N3638, HEP-716

R1, R3, R7, R8—1000-0hm, Y2-watt resistor

R2—2,200-0chm Y2-watt resistor

N5741K or

PARTS LIST FOR SCRAMBLE PHONE

R4—1000-ohm potentiometer

R5, R6—4,700-0hm, Va-watt resistor

R9—Limit line current to 25mA (see text)

S1A, S1B, S1C—Phone hook switch (see text)

Tl to T3—Small transistor audio transformer;
8-ohm primary, 1,200-ohm center taped sec-
ondary.

Misc.—Surplus telephone (see lafayette, Radio
Shack, EDI, BA catalogs), battery holders,
hardware, knob, wire, solder, etc.

An etched and drilled printed circuit board is

available for $4.95 (includes postage and hand-

ling). A complete kit of all parts that mount on
the PC board, plus the drilled board and R4 are
available for $16.95 (one kit) and $30.95 (two
kits). Add one dollar (Canadians add $2) for
handling  when ordering the complete kit(s).
Postal Money Order speeds shipment. Order from

KRYSTAL KITS, Highway 102 East, Bentonville AR
72712,

ers T2 and T3, and on to the telephone
network. The only purpose of T3 is to
match the impedance offered by most tele-
phone lines.

Trim potentiometer R4 is used to make
a fine frequency adjustment of the oscil-
lator so that two scrambler units may be
synchronized to the same carrier frequency.
Both oscillators must be operating at the
same frequency to produce the best decoded
speech quality. This control is referred to as
the speech clarity control.

The best overall carrier frequency range
to use for speech scrambling is between 2
kHz and 3.5 kHz.

Listening In. If the scramble phone is to
be used for only receiver speech decoding,
then only one unit is required. The opera-
tion is much the same as for telephone
encoder/decoder purposes, with the excep-
tion that it is used only as a decoder. The
carrier oscillator is made variable so the de-
coder may be synchronized to the same car-
rier frequency as is used in the encoder. The
output of the receiver is connected to the
8-ohm winding of T2 (T3 is not required
for this use) and the decoded information
is developed across the 8-ohm winding of
T1. A small speaker may be connected
across this winding, or a low impedance ear-

ELecTRONICS HOBBYIST
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SCRAMBLE PHONE

MODIFICATION I,

EARPHONE\H
W

REMOVE T3, ADD EARPHONE

T2

MODIFICATION 2.

s DUAL {OK POT,

ADD DUAL POT,REMOVE R4,R5 AND
R6.

MODIFICATION 3.

LAMMMJ

80
CONNECT TO RECEIVERS

Tt

EARPHONE OR SPEAKER
JACK

REMOVE PHONE HANDSET AND 3-VOLT
BATTERY,ADD TERMINAL STRiP

It is possible to decode some older
scrambler systems heard on 2-way radio
bands. However, this single inversion
mode circuit will not work with multi-
inversion systems also in use. Dual pot
is Allen-Bradley CJK1IN200P103U or equiv.

phone will do for monitoring the decoded
speech. No mike or 3-volt battery is neces-
sary for decoding operations.

Putting It Together. The circuit layout
isn’t critical and any suitable scheme can be
followed, but the layout shown for the PC
board would be a good one to use. No mat-
ter what construction plan is used, PC board
or bread board, extra care should be taken
when connecting the IC, diodes, and tran-
sistors to the circuit. Care should also be
taken when connecting the three transform-
ers, so that the low and high impedance
windings are not reversed.

The size of the PC board allows the

HOOK SWITCH

TO HANDSET PC BOARD T0 PHgNE
3 LIN

-
i

Inside completed Scramble Phone. Surplus
phones are available from a number of mail
order firms as well as their local stores.

scrambler to be mounted in the base of a
standard telephone. All parts located inside
the phone, with the exception of the hook
switch, can be removed to make the con-
struction job an easy one. Check the pic-
tures when mounting the board and bat-
teries.

In some telephones, the hook switch con-
tains enough switch contacts to function as
the three switches, S1A, S1B, and S1C; but
if you have one that does not contain
enough contacts, a separate switch must be
added to switch the battery power. For the
scramble phone to automatically bridge the
telephone line when the handset is off-
hook, at least one section of the hook switch
must be used for S1A.

It a dial telephone is selected, the dial

(Continued on page 118)
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Hot Enough
For DXing

YOU can build a Super SCA detector
that's powerful enough for DXing! It’s a
two-IC circuit in an amplifier and phase
locked loop detector configuration. And it’s
superior to many other PLL detector cir-
cuits because it has an 1C amplifier to boost
and lift the relatively weak 67 kHz sub-
carrier signal from the FM signal. That
makes it a must for fringe areas.

But let’s go back to what SCA is. When a
Subsidiary Communication Authorization
(known as SCA) is granted to an FM sta-
tion by the FCC, that station is permitted
to transmit a second program in addition
to its regular program by a special method
of modulation. A standard FM radio, even
a stereo radio, cannot detect these special
broadcasts. The rcgular listening audicnce
hears only the standard mono or stereo pro-
gramming. In fact, there is no way of
even telling whether or not a station en-
gages in SCA programming. That is, not
without a special SCA adaptor that you
can build!

1f you think you’d like to tune to thesc
hidden broadcasts, we've provided this spe-
cial project. Special because its high sensi-
tivity permits reception of SCA signals that
other low cost adaptors miss.

What You Can Hear. For some time now,
SCA has been used to transmit educational
programs and continuous weather reports to
specialized audiences; however, it is primar-
ily used for background music—the type
heard in restaurants and shopping centers.
For example, in the New York City area
therc are FM stations with SCA program-
ming in light popular music, while others
specialize in music of India and Greece.

FaLL-WINTER, 1973

Best of all, this pleasant, interesting music
is never interrupted by an endless barrage
of commercials or the patter of an an-
nouncer in love with his own voice.

How it's done. SCA programming is
transmitted by a 67 kHz FM sub-carrier
that is impressed on the main FM carrier.
When a station broadcasting SCA is re-
ceived by a standard FM tuner, the SCA
sub-carrier is simply wiped out—the listen-
er has no idea it exists. To receive SCA, the
FM tuner’s output is usually passed through
a filter that wipes out everything except the
SCA sub-carrier and it’'s modulation. When
the sub-carrier is demodulated, the output
is only the SCA program; to the SCA listen-
er, the standard programming doesn’t exist.

Until recently it took a lot of expensive
hardware to receive SCA programs: a very
sensitive receiver and a rock-steady de-
tector. (A good receiver is needed because
the SCA carrier is only 10% of the total
FM signal.) Though many low cost SCA

Adaptor above is teamed with Rotel RT-620
AM/FM tuner and Dynaco SCA-80Q amplifier
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SUPERSCA ADAPTOR

adaptors have been available in project or
wired form, most had a tendency to burp,
gargle or distort on the very weak signal
level of the SCA.

While the radio-astronomy crowd had a
great weak-signal detector known as the
phase locked loop, it was also true that the
astronomical phase lock detector was astro-
nomical in price. But thanks to modern
solid-state techniques, the Signetics Corpor-

ation has come up with a phase locked loop
detector specifically intended for SCA de-
tection that is priced well under ten dollars.

Available in the standard 8 pin round and
14 pin DIP IC packages, the Signetics
SE/NES565 requires virtually no external
hardware for SCA detection. Most impor-
tant, since the phase lock detector auto-
matically locks on the incoming SCA
carrier frequency, the Signetics SE/NES565
will demodulate SCA subcarriers of either
65 kHz or 67kHz without adjustment;
whichever subcarrier frequency the broad-
casting station uses will be received equally

B1,B2—6-volt battery, RCA VSO68 or equiv.
C1,L9—470 pF disc capacitor, 15 VDC or better
C2—47 or 50 pF disc capacitor, 15'VDC or better
C3—0.005 uF disc capacitor, 15 VDC or better
C4,C7—0.1 uF disc or Mylar capacitor, 15 VDC
C5,C6—100 uF electrolytic, 15 VDC or better
C8—7 or 10 pF disc capacitor, 15 VDC or better
C10,C11—0.001 uF disc or Mylar, 15 VDC
C12,14—-0.02 uF disc, 15 VDC or better (see
text)
C€13,C17—0.05 uF disc or Mylar, 15 VDC or better
C15,C16—2000 uF electrolytic capacitor, 15 VDC
or better
IC1—iIntegrated circuit amplifier, NE531T (Sig-
netics). Write to Circuit Specialists Co., Box
3047, Scottsdale AZ 85257 for IC prices.
IC2—Integrated circuit PLL, NE565A (Signetics)
R1,R5,R6—4700-0ohms, Y-watt resistor, 5%
R2,R4—47,000-ohms, Y-watt resistor, 5%
R3—470-ohm, Y-watt resistor, 5%

+6 70
+9 VOLTS
Y

PARTS LIST FOR SUPER SCA ADAPTOR

R7—1800-ohm, Y%-watt resistor, 5%

R8—5000-ohm potentiometer, PC board mount-
ing

R9,R10,R11—1000-chms, Y%-watt resistor, 5%

SR1 to SR4—Silicon diodes, HEP-154 or equal

S$1—Toggle or slide switch, SPDT

T1—Small filament transformer, 12.6 volt center
tapped

Misc.—6 x 3%2 x 2-in. case, printed circuit mate-
rial, etchant, RCA phono jacks, push-in clips,
hardware, wire, solder, etc.

The printed circuit board for the Super SCA

project is available direct from Electronics Hobby

Shop, Box 587, Brooklyn NY 11202 for only

$4.95 (includes postage and handling). Canadi-

on shipments add $2 extra. New York state

residents must add sales tax. No foreign orders,

please. Postal money orders will speed delivery

of Super SCA PC board. Otherwise allow 6-8

weeks for delivery.

(SEE TEXT)
INPUT
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well with this unit.

Combination Gets Results. Unfortunately,
the phase lock detector requires at least 80
mV for good reception, and this means
that usually only one or two stronger or
local SCA stations can be received. To make
our SCA adaptor the best there is, we have
combined the phase lock detector with a
high gain operational amplifier. The result is

Strong backlighting, left, shows printed
circuit wiring through a completed circuit
board. Layout above and photo on next
page show where to place components.

a Super SCA Adaptor that can receive SCA
programs on a real cheap FM tuner and an
indoor rabbit-ear antenna.

Another plus feature for our Super SCA
Adaptor is that no large filter coils are
needed to suppress the main channel pro-
gram. Even SCA programming on stereo
stations is received cleanly and with no trace
of stereo hash. And because large, bulky coils
are not needed, the entire adaptor can be
assembled on a 2 Ya-in. x 4 Y%-in. printed
circuit board for which we provide the
template.

Because our adaptor gain is high, it must
be assembled on a PC board exactly as

®

GND
= e

OUTr .\‘-.

Exact PC
board size.
Transfer
image to
copper clad
board using
carbon
paper.

This is

the bottom
(copper)
side of
your board.
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SUPERSCAADAPTOR

described to insure complete stability.

Some Tech Talk. The signal from your
FM tuner’s detector before de-emphasis
is applied to operational amplifier ICI
through a high pass filter consisting of CI,
C2, R1 and R2. The filter’s rollover fre-
quency is 60 kHz, which removes a sub-
stantial part of the main channel informa-
tion. Frequency response of the amplifier
is tailored by the feedback loop through R3
and C3 to further supress main channel
information. IC1’s output is fed through
high pass filter C9 and RS5 to IC2, the phase
lock loop detector. IC2’s output is passed
through a low pass filter consisting of C12,
C13, C14, R9, R10 and R11 which provides
de-emphasis - and noise supression. The
output level at C15 is about 50 to 100 mV,
depending on the signal, and can be fed to
your hi-fi or utility amplifier.

Since SCA frequency response is limited
to 7 kHz, just about any amplifier can be
used.

Note that the adaptor requires a bi-polar
power supply in the range of =6 to =9
volts. The power supply can be either
batteries or a power line bridge rectifier
using a center-tapped 12 volt filament
transformer as shown on the schematic.
Since the adaptor requires only about 10
mA of current, any small transformer can
be used.

RO

ci7

How to Etch a Circuit. Your first step is
to prepare the PC board. Since the board
must be precise, we suggest you work
directly from the supplied template rather
than through an intermediate tracing. Cut
a section of any type copper clad board to
2 Ya-in. X 4 Y4-in,, clean the copper surface
with a strong household cleanser such as
Ajax or Comet and place a piece of carbon
paper, carbon side towards the copper, on
the board. Tape the board under the tem-
plate and, using a sharply pointed tool such
as a scribe, indent the copper foil at each
component mounting hole by pressing the
point of the tool through the template into
the foil. (Each indent will serve to mark the
hole’s location when the board is drilled.)
Using a ball point pen and firm pressure,
trace the outline of the foil areas.

Continue. . . Remove the board from
under the template, discard the carbon
paper and, using a resist pen such as the
Kepro RMP-700, available from Allied
Radio, fill in the foil areas with resist.
Note that some of the ICl and IC2 pins
are not used, though they must pass through
the board. Place a drop of resist over the
indents so you’ll know where to drill after
the unwanted copper is etched away. Simi-
larly, mark the indents at the corner mount-
ing hole locations. Make certain you mark
IC! terminal number 8; you can use a drop
of resist.

Immerse the PC board under at least
Ya-in. of etchant for about 45 minutes and
then inspect the board. If all the unwanted

c7 Cc6

R4 R3

Cc3
Completed circuit board. Resistor R8 easily adjusts frequency of PLL to 67 kHz.
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copper has not been etched away, re-
immerse the board in five minute intervals
until all the copper not protected by resist
has been removed. Then rinse the board
under running water and remove the resist
by scrubbing briskly with a steel wool pad
such as Brillo.

Using a #56 drill bit, drill the holes for
the connecting terminals (push-in terminals)
and trimmer potentiomcter R8. Drill the
corner mounting holes to clear a #4 or
#6 screw and drill the remaining compo-
nent holes with a #58, #59 or #60 bit.

You Can Buy the Board. You don‘t have
to make a printed circuit board for the
Super SCA—you can buy one. The Elec-
tronics Hobby Shop is offering the PC board
completely etched ready for drilling and
assembly. This beats trying to copy the
author’s board layout exactly, and the mess
and expense of etching copper.

Mount the Components. Install IC1 and
IC2 before any other components. Note
that the IC1 lead opposite the case tab is
number 8. -Insert the leads (begin with
number 8) and push IC1 toward the board
until there is about 3s-in. between IC1 and
the board. Solder the wires and cut off the
excess.

Hold the PC board so you are leoking at
the top with IC1 to the left. Hold IC2 so the
notch is away from you and insert IC2’s
leads into the matching holes. Doublecheck
the notch before soldering. It is correct if
the distance from the notch to the edge of
the PC board is greater than that of the
unnotched end to the opposite edge of the
PC board. If all is okay, solder 1C2.

Install trimmer potentiometer R8 and
solder. Make certain you use sufficient
soldering heat to flow solder to RS8’s ter-
minals.

Then install the three wire jumpers and,
finally, the remaining components taking
extreme care that the polarity of capacitors
CS5 and C6 is correct. Note that C5 has the
positive lead connected to ground.

While capacitors C12 and Cl14 are indi-
cated as 0.02 «F, they are not the easiest to
obtain in miniature size. You can substitute
two parrallel-connected 0.01 uF capacitors.
Simply twist their leads together and insert
them into the matching holes. Do not tin
the twisted leads prior to soldering as they
will not fit into the holes if tinned.

Set-up and Checkout. Either a bi-polar
battery power source or a standard bi-polar
power supply can be used. Since there is
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MPX OR { DIODES "
4-CHANNEL
OUTPUT
IN SOME
RECEIVERS

TO STEREQ
DETECTOR
MONO

CONNECT SUPER .
OUTPUT

SCA ADAPTOR HERE

Ic

Always connect SCA adaptor before de-
emphasis network R, C as shown above.
Most tuners, receivers do have an MPX
jack for a home SCA, or 4-channel use.

essentially no difference in performance
between a =6 V and = 9 V power supply,
use whatever you have available. For long-
term battery life we suggest Burgess type
Z4 6 volt batteries (or their equivalent).

The Super SCA adaptor connects to vour
mono FM tuner or receiver detector before
the de-emphasis. If you connect after the
de-emphasis network, you will find the 67
kHz subcarrier has been filtered from the
signal, so you will get nothing but noise
from the adaptor. The figure shows a typi-
cal FM detector output, the de-emphasis
network and the correct connecting point
for the adaptor. Since it is possible the
adaptor might load down the detector for
normal FM reception, we suggest a switch
be installed, so the adaptor can be removed
from the circuit for normal FM listening.

The adaptor is most conveniently con-
nected through a phono jack installed in
the tuner’s rear apron, though you can use
a direct wire connection.

Note that if you have one of the older
mono FM tuners with an “MPX output”
you already have the correct connection as
the MPX output is the non de-emphasized
detector output. Similarly, if you have a
modern FM Stereo tuner-with a “4-channel
decoder” or a “quadrasound decoder” out-
put you also have the correct connection;
they are also non de-emphasized detector
outputs.

Connect the tuner’s detector output to the
adaptor with the shortest possible length of
shielded cable or ordinary zip cord, or in-
stall the adaptor directly in the receiver if
there is sufficient room. Connect the adap-
tor's output to any high gain amplificr; for
example, the microphone input of your hi-fi
amplifier, or a utility amplifier is fine, or
maybe an old tape recorder. (See page 100)
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SUPERSCAADAPTOR

R8 Locks Loop. Tune in a station you
know is transmitting an SCA program (a
call to your local station should get you the
info.) and adjust trimmer potentiometer R8
for best sound quality. Normally, the re-
ception will be almost completely garbled,
then fade into a clean signal as R8 is ad-
justed, then fade into garbling again as R8
is further adjusted. Set R8’s wiper so it is
approximately midway between the two
points of garbled sound. Usually, the best
sound will occupy a broad part of the R8
adjustment range, so don't try to be too
fussy.

If you don’t know which station(s) are
transmitting SCA, set R8 to the mid posi-
tion and tune every station very carefully
and slowly. When you hear anything that
sounds like distorted music, try adjusting
R8; if it is real SCA, it will turn clean as
R8 is adjusted. Some stereo stations might
cause sound bursts that you think are SCA.

If adjusting R8 doesn’t bring in a clean
signal, it’s not SCA. Note that once RS is
adjusted there is no stereo hash interference
on SCA signals. Hash will only be heard
from non SCA signals.

Problems? The high sensitivity of this
system may require desensitizing proced-
ures; in the evént you cannot receive any
SCA stations, you either have none in your
area or you have made a construction error.
If the non-SCA program from the tuned-in
station is heard breaking through the SCA
programming, follow the suggestions in our
troubleshooting box. If your adaptor doesn’t
work at all, beg, borrow or steal an oscillo-
scope and check input and output wave-
forms as shown in the scope photos. Just
be sure to return the scope so we don’t get
in trouble with Jobn Law for inciting a
felony!

What’s Your Beef? Here are some hints
to help you steer clear of trouble—straight
toward your musical enjoyment and SCA
DXing!
= 1f your problem is a weak signal re-
' (Continued on page 117)

Oscilloscope patterns quickly locate any possible difficulty. You can use a general
purpose scope since the signals are under 100 kHz. With “triggered’’ scopes, set the
time base to 10 u sec/cm. Photos B and C are input and output of IC1, the 67 kHz
amplifier. If signal is clipped as in A, main channel program may break through—
see text for cures. Normal IC2 pin 9 waveform at D. Vert. sens: B, 20mV/cm; C, 1V/em.
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AI]I]A FLASHING LIGHTTOYOUR TELEPHONE ﬂ[ll

by Robert S. Kelland

yisUrame »

FaLL- WINTER,

ARE there times when you’d like to turn down the telephone
bell so that baby or grandma can nap, and yet you need to know
when that important call comes in? Because high plaiform noise
overrides the normal telephone bell, and you're skeptical of the
effectiveness of so-called loud ringers, do you have need for an-
other means of alerting the shipping clerk to take a telephone
call? Or, perhaps you know a deaf person who can't hear the
phone bell at all.

Our Visulert, a small, self-contained, easily constructed tele-
phone accessory, solves all these problems. And the beauty of
it is that you don't have to connect it directly to the telephone
lines, a no-no rule of most tel2phone companies.

An inductive pickup coil ordinarily used for recording phone
messages, placed on or under a telephone, picks up just the
ringing pulses by magnetic induction and feeds them to an am-

1973
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VISULERT

& —

T8B! (SEE TEXT)

[%_ .91

TB2 (SEE TEXT)

AR

H7VAC 63 I g
X QE X5 y _E_
GE- r
° =
|
7o i
MPL J + =
A I-'—
D | | cl b L @
4 10 (] R2
RI 10K I
220K IH{R)
i
alt 117 VAC
S c2 I+
IN34A il |

€1, €2—10-uF, 35-VDC miniature electrolytic
capacitor (Radio Shack 272-1025 or equiv.)

D1—75-PIV, 50-mA silicon diode, type TN34A

11—Panel-mounting pilot lamp assembly with
clear plastic dome lens (Lafayette 99E63406
for miniature bayonet base lamp 32E66194
or equiv.) (note: our model was adorned with
the addition of a large plastic lens salvaged
from a toy fire engine)

J1—Miniature phone jack (Lafayette 99E63141
or equiv.—includes matching plug)

MP1—Inductive pickup coil assembly (Radio
Shack 44-533 or equiv.)

Q1—GE 2N170 npn germanium transistor

Q2—GE X5 silicon-controlled rectifier

R1—-220,000-chm, Y2-watt resistor

R2—10,000-0chm, Y2-watt resistor

T1—Filament transformer; primary 117 V, 50-60
Hz; secondary 6.3 V at 1.2 A (Radio Shack
273-050 or equiv.)

1—4 x 2% x 2%-in. aluminum minibox (Lafay-
ette 12E83704 or equiv.)

PARTS LIST FOR VISULERT

1—AC power cord (lafayette 12E39011 or
equiv.)

1—2 point -+ ground lug tie strip (Lafayette
32E12073 or equiv.)

1—5 point + ground lug tie strip (Lafayette
32E12131 or equiv.)

Misc.—Hookup wire, solder, hardware, spray
paint or pressure-sensitive vinyl sheet (Contac
or equiv.), grommets, etc.

If remote lamp is used add following:

11(R)—50 to 250W, 117V lamp bulb in porce-
lain Edison base lamp socket, 3%-in. diam-
eter base (lafayette 13E1359 or equiv.—
mount on outer surface of junction box or
cover panel of suitable box used)

K1—Spdt miniature ruggedized remote control
relay (Lafayette 99E60915 or equiv.—mount
on inner surface of box cover panel)

1—Pane for box (Lafayette 19E37010 or equiv.)

1—6% x 5% x 2%-in. Bakelite Box (Lafayette
19E20016 or equiv.)

2—2-contact screw terminal strip (Lafayette
32E644488 or equiv.) (TB1, TB2)

J

plificr in the Visulert. This amplificr triggers
an SCR that switches a lamp on and off in
step with the pulsing of the ringing signal.

How It Works. Provided magnetic pickup
MP1 is properly located within the ringer’s
magnetic ficld an electrical voltage is in-
duced in the coil of MPI whenever the
ringer of a telephone is energized. This
voltage is fed via jack J1 to the base of
transistor QIl. The resulting amplified signal
output on the collector of Q1 is coupled
to the gate of silicon controlled rectifier Q2
and triggers it on whenever the signal ap-
pears on its gate. Lamp Il is turned on

each time Q2 is triggered on and remains
on until Q2 is triggered off by a drop in the
induced signal level. Since the ringer voltage
is pulsating, the Visulert will flash its lamp
on and off, following the ringer pulses.
Building Visulert. Qur model is housed
in a standard 4 x 2%a x 2%-in. aluminum
minibox. Though the layout isnt critical,
you will spced up your construction time
by following our layout as shown in our
photos.
All of the components are mounted cither
directly on the minibox or to tie strips, which
(Continued on page 114)
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BUILD IT FAST...

Auvro Ararm For
YOUR CAR
TAPE PLAYER ...

he police estimate that in a large city

such as New York the life expec-
tancy of an unattended Corvette is about
10 minutes—after that it has a new
“owner.”” The life expectancy of a mo-
bile cassette or 8-track tape player is
about 24 hours, for they are really hot
resale .items.

Actually, most cf the fancy tape
player lock-alarms are useless—they are
too obvious, too easily bypassed, and
are often stolen along with the tape
player! Our AutoAlarm sounds a car's
horn continuously if anyone removes
the tape player. And once triggered, the
horn .can be turned off only by the
AutoAlarm's switch.

All it takes is a few dollars worth of
experimenter’'s components to throw to-
gether an AutoAlarm that will give you
just about as much protection as you
can get because it doesn’t look like an
alarm. Tucked away in the glove com-
partment or under the seat, a single
wire runs to. the tape player’'s case—a
wire that looks as if it's an ordinary
ground wire.

The entire AutoAlarm is assembled
directly on the back of a SPST slude
switch. The assembly can then be in-
stalled in "any small metal or plastic
cabinet. Silicon. Controlled Rectif er.
SCR1 can be just about any type rated
at 25 PIV (peak inverse volts), 5-Amps

' (Continued on next page)



AUTOALARM

or higher, such as the HEP-R1220.

To identify the SCR leads, lay it flat on
the table so the side with the metal rim
(around the mounting hole) faces up; the
side without a rim should be against the ta-
ble. The SCR leads will now conform to
the layout shown.

S| %
+——=TO HORN WIRE

RE cll (g)ScRI
27k§ 0our * I HEP-RI220
"
. ‘2 TO CAR GROUND
TO TAPE PLAYER

HEP-RI220
METAL HEAT
SINK UP

CATHODE. GATE
ANODE

This simple circvit can be wired quickly.
Switch S1 is closed for normal operation.

PARTS LIST FOR
MOBILE TAPE AUTO ALARM

C1—100 uF electrolytic capacitor 15 VDC or
better

R1--27,000-chms, V2-watt resistor

SCR1—HEP-R1220 or equiv (see text)

S1—SPST slide switch (alarm. off)

Misc.—Metal or plastic cabinet, wire, hardware,
solder etc.

No wiring precautions are necessary other
than to doublecheck that the C1 polarity
is correct; its positive terminal connects to
SCR1’s anode (A) terminal.

The other figure shows how to connect
the AutoAlarm. Note that AutoAlarm wire
#2, from SCRI's cathode, must connect
to the car body (ground) while the #3
wire also connects to ground but through
the tape player’s case. Wire #1 connects
to the horn control wire which generally
enters at the bottom of the steering column
(sometimes in the engine compartment,
sometimes under the dash).

How It Works. There is a positive voltage
from the car battery across a horn button
when it is open. By closing the horn button,
the circuit is completed and the horn will
sound. This positive voltage is applied to
SCR 1's anode. The SCR’s gate is grounded
through the tape player’'s case, so the
SCR is normally off. When the tape player
is removed from its mount, the auto-
Alarm’s #3 wire is disconnected from
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AUTO
ALARM CONNECT *3
TO TAPE PLAYER
CABINET OR
CAR HORN CHASSIS
BUTTON e
CAR O 39| pLAYER
CAR BATTERY
HORN ﬂlll— TAPE PLAYER
y 14 L GROUND
CAR i
GROUND = 5

Intermediate solenoid found on most autos
in place of horn in our simple diagram does
not alter operation. Connect #1 to button.
Remember, the curved side of electrolytic
capacitor symbols, such as C1, represents
the terminal that must be connected to the
negative voltage (with respect to the plus
capacitor connection). In this circuit, it
means the negative terminal of capacitor
C1 must be connected to the gate terminal
of Silicon Control Rectifier SCR1 at left.

ground. The SCR gate is no longer ground-
ed, so current can flow through R1 to the
gate. The SCR turns on, effectively shorting
its anode to its cathode. This means the
horn control wire is now grounded, so the
horn will sound.

Once the horn is sounded it can only be
turned off by opening switch SW1.

To make it easy for the thief to trigger
the AutoAlarm we suggest that the #3 wire
be 22 or 24 gauge stranded—thin enough to
be easily broken when the player is removed.
The #1 and #2 wires should be 18 gauge
stranded.

SCRI SWi

Here you can see just why we say, “Build it
fast.” And a simple three point installation
means you install it fast, too! Count ‘em,
just four components and some wire make up
this protective device that can save you a
lot of grief over a lost, expensive player.

So the next time you park your wheels
in a rough place, lock the car and take the
keys with you. You can’t expect to protect
your tape player when the whole car is
heisted! u

EvecTtroNIcS HoBBYIST



How many more opportunities
can you afford to miss
in the next 9 months?

:‘:_ 3 Now, you can discover for yourself the amazing variaty
j - of money-making opportunities that are still yours

ot

81 000 for the taking...it you know where to look todind them!
AND MORE: Z?L For more than 15 years, Income Opportunities has
EVERY shown thousands of people the newest, proved ways for

cashing in on hobbies, sidelines, and the coming trends
in consumer-buying habits. For that extraincome

each month—in your spare time—or full time, here is
where you'll find these opportunities for personal or
business gain.

See the independent business opportunities for a
second income... the franchise opportunities still open
in many fields today (with more coming!)...the profits

in a service business you can startat home. ..the hot
lines for salesmen, reports on winners in real estate,

tips on investments.

Income Opportunities is the country’s leading magazine
of money-making ideas. It brings you unusual ways to
make money in such fields as music and auctioneering—
even in karate and dog training. And you'll fearn the
professional techniques of others who are making it big
in mail order and setling by telephone—how 1o start, now
to operate profitably!

You'll find a wealth of opportunities in /ncome
Opportunities during the next 9 months that can get you
started now toward that second income or your own
independent business. Can you afford to miss them?

WEEK!

D 2901 ann
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T P aTE
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ﬁaulas 2 4Cay- m\"t"ue-" 3 i3 SAVE WITH THIS

1o Make Money
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“ci’f:',‘?s..,,... nggrtumt_lﬂs

onatons

'fncame ‘E_im% e N B 9 OPPORTUNITY-PACKED

ppportunmes k : : <A g MONTHS ONLY 32-98

O Enter my trial subscription for 9
months for $2.98.

| save $2.77 off the regular subscrip-
tion price!
| save $3.77 off the newsstand price!

3 | prefer 12 months for $3.98. | save
$5.27 off the single copy price!

3 Please bill me.
[J Payment enclosed

name

(please print)

addre

city. state. Zip.
INCOME OPPORTUNITIES
MAIL COUPON P.0. Box 2600
TODAY TO: Greenwich, Connectlcutoegélo
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Diaper Shooper

It’s time for a change

108

by James E. Lockridge

I T'S POKER NIGHT. The boys are at your

house. You've just drawn your fourth
King and, while your wife is playing bridge
at the neighbors, you put on your best pok-
er face to get ready for the Kkill.

Then the phone rings just as Junior
starts screaming. The phone can wait, but
what about Junior? If it's a wet diaper it can
wait two or three minutes; Junior’s done it
before and besides, you can get him some-
thing nice with what four Kings can draw.
What'll it be, Junior, the phone or four
Kings?

Well, perhaps the problem would be sim-
pler if Junior were equipped with a little gad-
get we call a Diaper Snooper. It’s a remote
radio moisture alarm that’s fun, useful, and
easy to build. It senses moisture and pro-
duces a tone on any FM radio tuned to its
transmitting frequency. Or, if you want to
indicate a remote occurance, a minor cir-
cuitectomy turns the unit into a switch
operated, remote radio alarm and reduces
the already rock bottom cost of components.
It is completely silent in operation and pro-
duces no clectrical hazards such as shock,
sparks, or heat build up. No relay is used,
which contributes to keeping size and cost
to a minimun, and it uses a very inexpensive
FM transmitting module.

The Pink Pamper. Originally, this gadget
was designed for use in baby’s diapers. It’s
an excellent device for alerting a parent
to wet diapers as soon as possible to prevent

diaper rash. It would be useful in initial
potty training, in training older children
with bed wetting problems, or with geriatric
patients. One major advantage of its use with
children or sick people is that the alarm
is actually heard over the radio in another
room.

The transmitter, limited in radiation to
comply with FCC standards, will broadcast
loud and clear about 300 feet. The more
powerful the receiver, the longer the range
and the louder the signal. By varying resis-
tor R1 slightly from unit to unit, a differ-
ent identifying tone would tell which one
of a multi-unit installation was transmitting.
Try changing R1 in 20 per cent steps; an in-
crease will lower the tone.

Inside Story. The circuit is composed
of four simple circuits working together.
They are a DC amplifier, a UJT (unijunction
transistor) relaxation oscillator, a voltage
divider, and an FM transmitter module. A
9-volt battery was chosen because of its
availability and compactness. The entire unit
can easily be constructed in a space no
larger than the battery, with the finished
unit plus battery in a plastic box about the
size of two batteries.

The first simple circuit is the moisture
detector-DC amplifier. The moisture detec-
tor plate (WP1) is simply two conducting
plates held close together, but not touching.
You can buy the detector for a buck from
a source noted in the Parts List or make one

EvectroNics HOBBYIST



from a small (1-in. X 3%-in.)
piece of unused printed cir-
cuit board. Simply etch, cut
or file a 1/32-in. groove down
the middle of the plated side
and connect a lead to each
half.

When wet, some current is
passed across the insulation
and is amplified by Q2 and
Q3. Resistor R6 protects Q2
and provides for better dif-
ferentiation between wet and
dry. When Q3 is forward
biased by Q2, current is
passed to two other simple
circuits: the UIT relaxation
oscillator and voltage divider.
(The voltage divider provides
the lower voltage required by
the FM transmitter module.)

The heart of the oscillator
is QI, a unijunction transis-
tor. An RC network consist-
ing of R1 and C1 determines
the audio frequency to be
heard over the FM receiver.
This frequency can be so low
that separate, individual clicks
are heard or it can be as high
as you desire. Values given
provide a pleasing “warning
horn™ tone. The output of
this oscillator feeds through

FaLr- WINTER, 1973

BATTERY
cLip

Junior, upper left, points to completed snooper
before installation in plastic case, below.

FM module is seen in lower left of circuit board,

PLASTIC
CASE

BATTERY
FM TRANSMITTER \
M iLE By
Lo CIRCUIT
BOARD
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DIAPER SNOOPER

C2 to the audio input (mike input) of a
small FM transmitter module.

Low Cost FM. Let’s go back to the front
of the oscillator circuit now and pick up
where the voltage divider circuit taps off.
This circuit steps down the 9-volt battery
voltage to the 1%2-volts required by the FM
module.

The FM wireless mike transmitter module
is an amazing little gem available at the
remarkably low price of $2.98. Its perfor-
mance is commendable, even for transmit-
ting music. In our application, fidelity isn’t
important, but the potential is there. The
module is a small, thick black plastic pack-
age with four wires protruding from one side.
The wires are: the antenna (no connections
here), the audio input (from the oscillator
circuit), the power input (from the voltage
divider circuit), and the common ground.
The module transmits on an FM frequency
around 95 MHz. but the frequency can be
adjusted by changing the length of the short
antenna wire or by placing a coin behind

the module opposite the side the wires are
on; instructions are included with the
module. In use, consideration should be
given to the fact that the capacitance of a
thumb or hand on this side of the module
will change the transmitting frequency
slightly.

The 9-volt transistor radio battery lasts
for many weeks if WPI is wetted only
occasionally. What leakage exists across Q3
with WP1 dry doesn’t appear to affect bat-
tery life much. As battery life deteriorates
after several weeks, simply turn the volume
up on the receiver.

The circuitectomy referred to earlier for
converting the unit to a switch operated
remote radio alarm simply requires the
replacement of the DC amplifier portion of
the circuit (R6, WPI1, Q2, Q3) with a switch
of your choice: mercury, push-button, any
kind will do; it depends on your application,
needs, ‘and imagination.

Catch 88-108. A good example of a
potential application for the modified cir-
cuit would be a situation in which the writer
found himself while stationed overseas. 1
was exasperated by the neighborhood hood-

(Continued on page 114)
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€C1—0.1 uF, 12-¥DC disc capacitor.

€2—0.2 vF, 12-VDC disc capacitor.

Z1—FM Wireless Microphone Transmitter Module
(Lofayette Radio Cat. #19-55277, $2.98)

WP1—Moisture detector plate, see text (Science
Fair Electronics, 2615 W. Seventh St., Fi
Worth, Texas 76107, $1.00 each)

Ql1—Unijunction transistor, 2N2646, HEP-310
or equiv.

Q2—NPN transistor, 2N5223, HEP-724 or equiv.

PARTS LIST FOR DIAPER SNOOPER

Q3—PNP transisitor, GE-2, HEP-250 or equiv.
R1—22,000-0hm, Y2-watt resistor, 10%
R2—1,000-chm, Y2-watt resistor, 10%
R3—150-0hm, Y2-watt resistor, 10%
R4—680-ohm, Y2-watt resistor, 10%
R5—150.chm, Ya-watt resistor, 10%
R6—10,000-0hm, Y2-watt resistor, 10%

Misc.—Perforated board, wire, solder, small
plastic box (2x27%x1-in.), etc.
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New Products
Continued from page 16

tomobile travelers is now available. Auto Dis-
tress Flags utilize four visual signs to indi-
cate the type of aid needed: out of gas, flat
tire, mechanical failure, or injury. Red, white,
and blue colors are used to achieve maximum
visibility, and each plastic flag measures
16-in. x 24-in. All flags are backed with a
strip of self-adhesive tape for convenient
mounting on rear window or bumper areas.
Flags fold flat and compact for handy stor-
age in glove compartment, console, or trunk.
Great for travelling CBers—never can tell
when the battery will go! Sets of four flags
are available at $1.25 per set, postpaid, from
Aladdin’s Safety Leisure Products/A Div. of
Aladdin’s Bazaar, 4811 S.W. 44th Avenue,
Ft. Lauderdale, Florida 33314. Satisfaction
guaranteed.

Telephone Answering
The Phone Butler, a telephone answering de-
vice and home message center, with a sug-
gested retail price of $99.95 has been intro-
duced by Metrotec Electronics, Inc. a sub-
sidiary of BSR (USA) Ltd. It is shipped with a
professionally pre-recorded answering mes-

R

N,

sage for an authoritative, attention-command-
ing sound, and to aid microphone-shy users.
But there is also provision for home record-
ing of personal messages with a built-in con-
denser microphone. All functions are acti-
vated by pushbuttons for simple and fool-
proof operation. The Phone Butler can record
up to 30 messages on a special cassette, and
a ““Message Waiting’’ indicator light is illumi-
nated whenever a call has been taped. The
Phone Butler is factory set to answer after
as many as five rings for use while someone
is at home, but unable to answer the phone
promptly every time. For more information,
circle No. 40 on Reader Service Coupon.

Powerful Hippo

“Powerful enough to brag about.” That's how
Avanti describes its new 5-foot Hippo mobile
antenna. Base loaded, with tunable tip to al-
low adjustment for the lowest possible VSWR,
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the Hippo 5 (Model AV-325)
will handle 500 watts. The new
antenna features “Hermicoil”,
a tough ABS molded cover-
ing that hermetically moisture-
proofs the coil to keep down
noise and keep performance
up. The Hippo 5 has its own
snap mount and needs no ad-
ditional mounting hardware. it
is priced complete at only
$29.95. For more information
on the Hippo 5, circle No. 38
on Reader Service Coupon.

Temp Sensor
What’s the temperature outside? In the gar-
age? In the freezer? It's easy to find out by
pressing one of three buttons. Olsen's de-
luxe Multi-Probe Electronic Thermometer
F-201 is useful for other purposes, for exam-

ple: darkroom, aquarium, hot-house, scien-
tific use and many others. Three sensor
probes on 15-foot cords offer accuracies of
l4-degree. Distances can be extended up to
1000 feet with ordinary lamp extension cord.
And the price is right—$49.95. For further
information and the Olsen catalog, circle No.
29 on Reader Service page.

Tune in FM and TV Audio

The new ‘“Eavesdropper’”’ radio from Midland
International receives standard VHF televi-
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sion audio as well as FM broadcasts. Battery-
powered, the compact radio permits the lis-
tener to enjoy the audio portion of TV shows.
Radio is equipped with jack for earphone or
pillow speaker—can be used with television
video for private listening in bed, etc., with-
out distrubing others. Features include a su-
perheterodyne receiver, RF amplifier. In-
cludes 4 “C" batteries and earphone. Sug-
gested retail price for model 11-707

is $29.95. For more information, circle No.
39 on Reader Service Page.

Fix CB

Even if you don't know anything about
electronics, you can learn how to repair CB
radios if you study this course and can mas-
ter the use of hand tools. Lessons, which
can be learned in two hours or less, are
mailed to you weekly. And, they're easy to
study because they employ the step-by-step
programmed-instruction technique! Before
you start learning about CB radio circuits,
you learn about the fundamentals of elec-
tronics as explained in simple easy-to-
understand language—without pain and
without having to know math except simple
arithmetic and the most basic algebra. For
more information from CB Radio Repair
Course, Inc., circle No. 41 on Reader Service
page. a

“He’s been broadcasting ‘Mayday’ on that
thing for three days. This morning he found
out that it's a cassette recorder!”

U-Pick-It

Continued from page 42

button ON-OFFE switch that we picked up
in the electrical supply section of the local

Author’s U-Pick-It has input, output jacks
mounted on minibox’s end. We suggest you
mount R6 so it's adjustable from outside.
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hardware store. This kind of switch is nor-
mally used on desk lamps and the like. We
have listed in the parts list, however, a
rocker-type switch because, on second
thought, we feel it is more practical since
you can tell at a glance whether it's ON or
OFF. Don’t care to make a rectangular
opening to mount a rocker type, either?
Then use a regular toggle switch mounted
with a marker plate to indicate its status.
After mounting and wiring all of the com-
ponents on the perfboard. check your work
to be sure you've wired it correctly. Then
mount it in position in the bottom half of
the Minibox as shown in our photo.
Getting to the Gig on Time. Connect the
battery, plug your guitar into the input jack,
and connect the output jack to the normal
guitar input on your power amplifier. Stan-
dard patch cords in varying lengths are avail-
able with a phone plug on one end to match
the input jack on U-Pick-It and a choice of
plugs on the opposite end so you can match
the input jack of your amplifier. (More)
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Turn both units on, and open switch S1
so that the short circuit it places across
U-Pick-Ir's input/output jacks is removed.
After the amplifier has warmed up, adjust
trimmer potentiometer R6 with a small
screw driver to a point just below feedback
with potentiometer RS set at its midpoint
position.

Once the setting is achieved, turning the
knob on R8 to the right or left of center
should now change the sound of the gui-
tar. One extreme in rotation will favor bass
and the opposite extreme will favor the
treble while R8’s midpoint setting will favor
the midrange. |

Antiquing an Old Tube

Continued from page 32

about %s-in. in diameter letting the screw cut
its own threads in the hole. Clip off the
screw leaving about 8" projecting from
the base and then file the clipped end of the
pin smooth.

Caution: Do not drill too deep into

the tube base or you might strike the

glass inside the base and ruin the tube.

Use a depth marker on the drill so you

will not drill too deep.

Who Has It? Possible sources for type 30
tubes or other battery tubes having the same
type bases as the 30s and having low fila-
ment voltages and low filament drain:

George Haymans, WA4NED, Box 468,

Gainesville GA 30501. George has a

good stock of new type 30 tubes at this

writing. Write him for prices. He also
has type VT-25 tubes which are similar
to type 30s.

Barry Electronics, 512 Broadway, New

York NY 10012

Cornell, 4213 University Ave., San Diego
CA 92105

Steinmetz, 7519 Maplewood, Hammond
IN 46324

Transclectronic, Inc.,, 1306 40th St.
Brooklyn NY 11218
United Radio Co., 56 Ferry St., Newark
NJ 07105
Zalytron, 469 Jericho Turnpike, Mineola
NY 11501
A purist collector may say that you are
cheating when you substitute a 30 for an
01A job. Maybe so, but your restored an-
cient receiver will be operative, and if you're
lucky, you may uncover an OlA. u
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Hour Master
Continned from page 34

the board to prevent AC fields from af-
fecting the FET's gate. Regarding relay
K1, sensitive types with coil resistances of
1000 to 2500-ohnts will work if R3’s value
is adjusted to give the proper drive to
relay-driver transistor Q2, (decrease R3 in
20% steps for more drive). The triac is
mounted on perforated board together with
a heatsink of 15 gauge aluminum. No
insulating washer is needed, but be sure
that other parts do not touch the heatsink.
Diac D1 is mounted under the board. It
isn’t polarized so just wire it in. When the
board is all done, mount it in the case on
a pair of fiber or metal spacers. Make the
bracket for the battery from a scrap of
aluminum and screw it in place.

Operating Info. The triac specified is good
for 600 watts, and the phase control will
handie anything but fluorescent lamps and
induction motors. If you want to handle
more power, use a bigger triac in the same
series. You will have to if you want to
extend control to such high power items as
household irons or hotplates. Now, wire the
system together being careful to use heavy
leads in the power control section.

Connect a floor lamp or worklight to
receptacle SO1 and apply primary power
to the system. The lamp should now light,
and if youwve included control R4, the

(Continued on page 115)

Nz

“Um running 250 watts straight
up the chimney!”
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Visulert

Continued from page 101

support them away from the metal to pre-
vent shorts. Before soldering electrolytic
capacitors and diodes, check to be sure that
you have them properly polarized. Also,
doublecheck that connections to Qt and Q2
are correct before soldering to avoid ap-
plication of too much heat, if you must
unsolder and resolder them, since excessive
heat can damage solid-state devices. In fact,
we recommend that you use an alligator
clip as a heat sink by temporarily clipping
it to cach lead being soldered.

Remote Lamp. In the event you require a
brighter lamp than the standard bulb listed,
or want the lamp located on a wall or site
outside the arca of the telephone-—where
it can be universally observed—make the
following modification. Remove the bulb
and connect the leads to terminal strip TBI
for connecting the remote lamp control
leads. Mount a 6.3-VAC relay, a standard
110-V lamp socket. and TB2 in a container
suitable for the remote location. Wire it as
shown in the schematic. By using low volt-
age (6.3 VAC) the interconnecting remote
control leads can be small-sized insulated
wire. The 6.3 V that is switched by the
SCR (Q2) to turn the low voltuge lamp
on and off will now be used to operate the
remote relay. which will, in turn, control
117 VAC to the larger lamp bulb.

Checking Out Visulert. After doublecheck-
ing your hookup for possible errors, shorts,
or cold soldered connections, plug the power

o] (] R2 RI

You can see how all of unit’s parts are mounted
either to tie strips or directly to mini-
box in this opened up view of Visulert,
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We used conventional round magnetic phone
pickup.” You may have a flat version available
that can be conveniently placed. under phone.

cord into an AC outlet, and plug magnetic
pickup MP1 into JI. Now bring the pickup
near power transformer TL. If the unit is
working correctly the radiated AC field
around the transformer will produce a
signal in the magnetic pickup device. trigger-
ing the SCR (Q2) to turn on lamp 11. Each
time you move the pickup close to the trans-
former, the lamp will be lit; as you move
MP1 away from T1's magnetic field, the
lamp will go out. When this checkup has
been completed you can close up the mini-
box and place Visulert in service.

Using Visulert. The suction cup on the
pickup coil we used serves a dual purpose.
It permits you to casily orient MP1 into the
magnetic field of the telephone ringer and
also holds it in position once the ideal loca-
tion is found. If the pickup you use is one
of the flat types, place it under the phone
near the exit of the handset cable.

Regardless of the type, you'll have to
move the pickup around the base of the
phone to locate the magnetic field of the
ringer. Remember, of course, the only time
you can locate the pickup is when the phone
is ringing. Reason is that Visulert’s operation
is dependent upon the relatively high mag-
netic field of the ringer to develop a control
signal to fire the SCR. |
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(Continued from page 113)

brilliance should be variable. Now set power
switch S2 to on and mode switch S3 to in;
the lamp will go out. Press time-start
switch SI, hold it for a moment and re-
lease. The lamp will light and remain on
for a period determined by the setting of
R1, the time delay control. By plugging

a clock into the output and noting when
it turns off at various settings of time delay
pot R1, it should be a simple matter to
calibrate the control for various settings.
With S3 in the in position, the load will
be on for the time you select. In the out
position, the load will turn on after the
desired interval. |

Diaper Snooper
Continued from page 110

lums who repeatedly rifled my car at night
and stole anything that wasn’t welded to the
floor. The door locks didn’t work because
they had been broken by thicves months
before. Try as I would, 1 could never catch
them in the act. The local police department
didn’t speak English, and wasn’t interested

in my problem anyway, so I tried to avoid
the problem by keeping all loose items out
of the car. I finally solved the problem by
moving to a less infested neighborhood, but
had I built a switch operated version of
this remote radio alarm, it would have
cnabled me to catch 'em red handed. It
could easily be wired to the courtesy light
system with a voltage divider to step down
the car battery to the voltage required by
the unit. Tape the unit to a car window
on the side towards the house so the auto
frame won’t block the transmitted energy. B

Vibra-Tone
Continued from page 76

highly recommended at all points of termi-
nation.

Double Up. Note that in some instances
two pads are required at some termination
points. Be sure that these overlap and that
solder flows between the pads for a good
connection. The components terminated on
the pads should be mechanically secure
without support from the pad. That is, re-
sistors and capacitors should be pushed
through holes in the board so that the com-
ponent rests firmly on the vectorboard.

Identify the IC’s and insert them correct-
ly in the board. Once the IC’s are mounted,
the other parts, resistors and capacitors can
be mounted in any order. Electrolytic ca-
pacitors have a polarity marking. Be sure
the postive (+) end is properly connected.
Tuning resistors R9 to R19 must be the re-
sistance values indicated, and be sure they
are 5% as specified, otherwise the tuning
may be way out. The S% resistors have a
gold band. If the vibrato is too strong caus-
ing a break up on the lowest two or three
notes, vary the size of resistor R3; an in-
crease will decrease vibrato.

Tune Up. Trim pot R8 provides some
adjustment of the tone over the entire scale.
Adjust this control as required to tune
the vibratone. |
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Alarm Generator

Continued from page 28

resistor and a 5000-ohm pot. Connect a
pair of 2000-ohm headphones (or the aux
input of an amplifier-speaker combination
to the output and connect a 9 volt power
supply to the power leads. Now adjust the
pot until you get a good sound. If all’s
well you should be able to get an attention
grabbing sound by adjusting the pots on
the front panel. If not, try interchanging
the unijunctions. When you are satisfied
with the results, remove the pot/resistor
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combination, measure it with an ohmmeter,
and replace it with a resistor of the closest
value.

In operation, the ELECTRONIC ALARM
GENERATOR works very well as an alarm
device with just headphones as a repro-

3 +
9vDC

RS

R

}OUTPUT

Top view of the Electronic Alarm Generator
Dashed lines represent wiring underneath a
completed board. Unit will drive headphones

ducer. If your application calls for more
volume, connect it to an amplifier. Just
be careful with the special effects. You
wouldn’t want to attract a flight of pas-
sionate wild ducks winging it south this
fall! |

Detector X2

Continued from page 26

graph. Once the leads are carefully soldered, |

the whole unit can be dipped in a potting
compound to protect the leads and protect
the components themselves from damage
and accidental circuits.

[Z Never use a capacitance value for
C! that is larger than that used for the
rf bypass capacitor (C2) in the original de-
tector circuit. Try a value about half that
of C2, first. A small-value capacitor will
charge to the peak voltage faster than one
of too much capacitance. A too-small-value
capacitance will discharge too soon. Neither
value will give maximum audio voltage
output.

(= It may be necessary to “peak” the
detector transformer since the added com-
ponents will have some compacitive loading
effect on the transformer tuning.

Voltage Multipliers. It is possible for ad-
ditional diodes and capacitors to be added
for voltage tripling and quadrupling, al-
though selection of capacitors becomes more
critical. [ ]
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Big Nine
Continued from page 81

be producing sound at equal loudness. Per-
form the same test with the tweeters. Op-
erate the controls to see if they reduce the
volume of the mid-range, or tweeters, when
rotated to the left. Double check your wir-
ing and, if satisfied, solder all lugs. Connect
a 1V2-volt flashlight battery to the terminal
strip. Reverse the battery if necessary until
the woofer cone moves forward at contact.
Put a drop of red paint on the terminal
connected to the positive pole of the bat-
tery.

The woofer compartment should be
fined with a minimum of about 2 inches of
fiber glass batting on the walls and back
panel. House insulation grade of fiber glass
is low in price and works very well, but
first it must be stripped from its paper -
backing. The fuzzy edge should be faced
away from the walls, toward the cabinet
interior. The chief purpose of the fiber
glass is to Kill reflections in the upper fre-
quency of the woofer, but it will also help
slightly to reduce any tendency toward
booming. You can experiment with differ-
ent amounts of fiber glass until the woofer
sound is right.

Screw down the back, then prepare the
top. The top will be installed with screws
through the sides, back, and front into
blocks under the top. The blocks should be
cut to short lengths, except for a long block
at the back, so that they can be positioned
at intervals between speaker positions. Glue
and screw the blocks to the under side of
the top. Before installing the top, loosely
fill the mid-range compartment with fiber
glass pads. Arrange the pads flat so that
their edges face the speakers.

Finishing Touches. It is somewhat easier
to stain and finish the top and trim pieces
before putting on the grille cloth. Sand
lightly, stain, and finish to your own taste.
Staple grille cloth to the back edge of one
side and wrap it around tightly; then staple
or tack at the back edge of the other side.
Install the trim pieces with finishing nails.
If glue is not used, you can easily remove
the trim and grille cloth later for a change
of cloth.

Now connect the speakers to your am-
plifier. Observe polarity by connecting the
red dot terminal of each Big Nine speaker
system to the positive sides of your am-
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plifier output terminals. Begin listening with
the mid-range and tweeter controls fully
clockwise. If the sound is too bright, adjust
the tweeters back by degrees. If the bass is
less prominent than you like, rotate both
mid-range and tweeter controls counter
clockwise until the sound is balanced. Un-
less your room is acoustically asymmetrical,
such as heavy curtains near one speaker,
you should try to keep the controls on
both speakers at similar settings for good
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stereo performance.

Hints-On-Parts. Prices for parts shown in
the bill of materials are for CTS speakers
available from McGee Radio, 1901 McGee

_ Street, Kansas City MO 64108. However,

you can substitute similar-size speakers and
parts from other sources such as the 40-1224
tweeter and 40-1339 crossover network
from Radio Shack. The crossover includes
the L-pads to make the job of interconnect-
ing speakers an easier one. You can even
use % -inch flake board in place of the regu-
lar plywood to cut your wood costs. Grill
cloth, hardware, terminal strips and other
miscellaneous items can be purchased from
local hardware and electronic stores as well
as from your favorite mail order catalog.
Smart shopping and use of junk parts can
hold your parts costs to as little as $65 per
speaker, and even less.

Summing Up. If you are not used to a
large woofer, you will note the difference
right away. Amplifier controls may require
different settings than for small speakers.
But the important difference is that there is
a firmness to the bass that is missing with
most small systems.

With the proper balance you will begin
to appreciate the advantage of the side
facing speakers. A change of listening posi-
tion produces much less change in stereo
quality than with conventional speakers.
Also, the better dispersion produces the
illusion of a wider sound source, a big one.

A further advantage is that mid and
high frequency power is divided between
four speakers. Each of the small speakers is
working far below its power limit, with
reduced distortion in the frequency ranges
where the ear is most sensitive to distortion.
The result is a smoother sound. Two Big
Nines add up to impressive stereo. E

Scramble Phone
Continued from page 94

may easily be removed and replaced with a
metal or plastic plate. The clarity poten-
tiometer can be mounted at any convenient
location on the phone’s base plate, but be
very careful not to let any component inter-
fere with the operation of the hook switch.
Scrambling A Phone. Connect the two
scramble phones together (phone line out-
puts connected to each other) but separated
by at least twenty feet. Lift either of the
hand sets and you should hear a low level
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tone; talk into the mike and you should hear

your own unscrambled voice in the car
piece. This reception of your own voice is
normal and occurs when using a standard
telephone; it is called the sidetone.

Have a friend or another member of your
family talk over the scramble phone. If your
reception isn’t clcar or sounds like Donald
Duck, adjust the clarity control for the best
voice quality. This simply puts the two oscil-
lators on the same frequency.

Scrambler Hook-Up. This job is a simple
one. All that’s requircd is to parallel the
output of transformer T3 with the telephone
lines. But before doing so, make the follow-
ing tests. If you are in doubt about which
two wires on the telephone terminal block
are the telephone circuit, take a DC volt
meter and check between pairs until 24 to
48 volts is measured. This test must be per-
formed with the telephone on hook. The
second important check to make before con-
necting the scrambler phone determines the
line current. This test is made as follows.
Set the VOM to measure DC current on the
50 or 100mA range, and place the meter
in series with a lead from the high (1.2 K)
impedance winding of T3. Pick up the
phone. If the circuit current is greater than
25mA, then the resistor/capacitor network
C6 and R9 must be added in series with the
scrambler phone and the telephone circuit.
This should reduce the circuit current to a
value close to 25mA, but if not, adjust the
value of R9 (start with a 1000-ohm, V5-
watt resistor) until this current value is
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Exact PC board
size. Transfer

clad board
using a piece

This is the
bottom (copper)
side of your
scrambler board.

reached.

Security Link-Up. After connecting one
of the scrambler phones at your location
and another at the home of a friend, dial his
number with your standard telephone. When
the party answers and agrees to go to the
scrambler mode, pick up your scramble
phone, and have your friend do the same.
You can now continue your conversation in
complete secrecy. If either of the scrambler
oscillators should drift in frequency, just
set the clarity pot for the best voice quality. ®

image to copper

of carbon paper.

Cap Rapper

Continued from page 67

reading you have pre-set the trimmers in the
wrong direction. Set SI to 100 (pF), install
a calibration capacitor across the terminals,
and adjust R4 until the meter indicates the
correct capacitor value. In a similar man-
ner, calibrate the .001, .01 and .1 ranges.
Recommended calibration capacitor values
are approximatelv 50 pF, 0005 uF (500
pF), .005 uF and .05 uF.

If you cannot adjust the trimmers so the
meter indicates a low enough reading (if the
meter reads higher than the indicated capaci-
tor value) you had the trimmer pre-set to the
wrong side. Simply rotate the trimmer to
the opposite side; the meter reading will
rise, pin the pointer and then decrease to
the correct reading as the trimmer(s) are
adjusted. |
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7’ CLASSIFIED&
FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS

Classified Ads 65¢ per word, each insertion, minimum 15 words, payable in advance.
For information on Classified ads—to be included in our next ELECTRONICS HOBBYIST
—write R. S. Wayner, Classified Mgr., 229 Park Avenue South, New York, N. Y. 10003.

ADDITIONAL INCOME

BUSINESS OPPORTUNITIES—Cont'd

WIN $1,000,000.00 in the New Jersey
State Lottery. Rush $3.00 for com-
plete details and_Instructions. Satisfac-
tion Guaranteed. Davidson’s, Box 274-SM,
Belleville, Illinois 62222,

AGENTS WANTED

HOW To Make Money Addressing. Mail-
ing Envelopes. Offer Details 10¢. Lind-
lgéo%rgn Services, 3636 Peterson, Chicago

659.

FREE—Wholesale Catalog and Sales
Plan. JAM Enterprises, 3100X Liberty
Avenue, Pittsburgh, Pa. 15201.

ADULT Films 1000 Titles, Send $1.00
and Phone Number B & R Tape Company,
Box 118, Bryan, Texas 77801.

AUTHORS SERVICE

Publish your book! Join our successful
authors: publicity advertising promotion,
beautiful books. All subjects invited. Send
for free manuscript report and detailed
booklet. Carlton Press. SMH, 84 Fifth
Avenue, New York 10011.

AUTO PARTS & ACCESSORIES

AIRMASTER Gas Saver. Fits All Cars,
$14.95. Alrmaster, Lenora, Kansas 67645.

SAVE GAS. instant mileage Computer.
Satisfaction Guaranteed. $2.00. Schurman
380%9 San Vicente, Los Angeles, Calif.

019.

BLUEPRINTS, PATTERNS & PLANS

NEW CRAFT PRINT CATALOG—
choose from over 100 great easy-to-build
plans. Send $1.25 (completely refunded
with your first order). BOAT BUILDER,
(CP Div.)—229 Park Avenue South, New
York. N.Y. 10003.

BOOKS & PERIODICALS

WIRETAPPING Expose!
Invaded. Details $1.00

Don-Q, Box 548, Seattle.
98111.

$10.00
Gilant _Adult Catalog,
EG. Slater. Route 3,
Texas 78572

BUSINESS OPPORTUNITIES

I made $40,000.00 Year by Mallorder!
Help others make money! Start with
$15.00-—Free Proof! Torrey. Box 318-T.
Ypsilant. Michigan 48197.

Your Privacy
{Refundable).
Washington

GIFT Certificate Free With
Send $1.00 To: D.
Box 59, Mission.

FARMS, ACREAGE & REAL ESTATE
Cont'd

FORTUNES in LAND! Buy CHEAP' On
SIGNALS! Your community or any state.
Free information. Land Signals, DLDP-3,
Box 325, Scottsville, Texas 75688.

GIFTS THAT PLEASE

FREE Book '‘2042 Unique, Proven En-
terprises.”” Beat inflation with fabulous,
successful *‘Little Knowns.” Work Home!
Haylings-El1, Carlsbad, Calif. 92008.

SELL SELF HELP (ALPHAGENIC)
RELAXED MEDITATION CASSETTE
TAPES. They really work for golfers,
plain Janes, lonely hearts others. High
profit repeat sales, Dealer info $1.00.
BERGQUIST, Box 1307, Temple, Az. 85281,

FREE CATALOG OF UNIQUE GIFTS.
Write: A&V Mailorder Specialties, C5.
Route #1, Moorefield, Nebraska 69039.

HEARING AIDS

HUGE SAVINGS! BUY DIRECT! Elimi-
nate dealer markups 20 days FREE Trial
Terms arranged. No salesman Wwill call.
LLOYD'S-79, Rockford, Illinois 16108.

$1000  MONTHLY possible from Yyour
own home. write Jordan, Box 884, Debpt.
DC7. Visalia. Calif. 93277.

BUSINESS for sale by owners, send for
free brochures. Indicate kind. location,
price. Interstate Business Marketing,
P.O. Box 1888. Pueblo. Co. 81008.

CAMERAS & PHOTO SUPPLIES

POPULAR Cameras—Accessories! Best
Prices! Mandarin, 214 Shaws Building.
Hong Kong.

COINS, CURRENCY & TOKENS

CANADIAN! Silver Dollars 1968-73 Ten
for $14.95. Silver Halves 1910-66 Twenty
for $13.95. Benny Lee Ltd.. 331 W. Pender
St., Vancouver, Canada.

DO-IT-YOURSELF

CONVERT TV to_6-ft. wide screen'
B&W/Color. Do-It-Yourself—easy! Kit.
Instructions. lens, $12.95 ppd. Free Illus-
trated Details. Macrocoma. SMC-9, Wash-
ington Crossing. Penna. 18977.

EDUCATION & INSTRUCTION

HIGH SCHOOL DIPLOMA for adults.
Earn State Diploma. Accepted by Civil
Service, business, colleges. Low cost. No
tedious study. Monev-back guarantee. De-
tails: H-S Programs. Suite 25 22,1221
Avenue of Americas, New York, N. Y.
10020.

MAKE Magnetic Signs. Big profits. De-
tails. Universal, Lenora. Kansas 67645.

1000% PROFIT Bronzing Baby Shoes In
Your Home. Free Honest Facts. NBC-DG.
Gower. Mo. 64454.

HERBALISM! The home gold mine!
Free lesson. Seeds. Herbalism institute-D,
1339 Remuda, Glendora, Ca 91740.

ORDINATION Certificate. Details Free
Ministry of Service, Box 526, Seymour,
Texas 76380.

FARMS, ACREAGE & REAL ESTATE

GOVERNMENT LANDS—Low as $1.25
Acre! Buy, lease or homestead. Free De-
tails! Lands Digesl, Box 25561-JC. Seattle,
Wa. 98125.

HYPNOTISM

HYPNOTIZE STRANGERS .in 30 Sec-
onds! Most powerful hypnotic device ever
created! Complete easy instructions in-
cluded. Guaranteed only $2.00. From:
WORLD-30C9, 3047 University, San Diego.
Ca. 92104.

INVENTIONS WANTED

We either sell your invention or pay
cash bonus. Write for details. Universal
Inventions, 298-3, Marion, Ohio 43302.

LOGIC

LOGIC NEWSLETTER. Design. Theory,
construction. Sample copy $1.00. Loglc
N;wsletter‘ POB 252, Waldwick, N. J.
07463

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES

CATALOG 10¢ 1,500,399 Tricks, Novel-
ties, Jokes, Elbee, 7408-S, San- Antonio,
Texas 78207.

MONEYMAKING OPPORTUNITIES

Guaranteed Home Income raising chin-
chillas. 25¢. Chinchilla, 11DC2,: Port
Richey. Fla. 33568.

$40.00 DAILY possible
flies at home. Details 25¢.
Box 481-EH, Albany, Oregon 97321.

$2500.00 MONTHLY in your mailbox
GUARANTEED. Send 25¢ + stamped self
addressed envelope. Odyssey. Box 12560DC.
Philadelphia, Pennsylvania 19151.

Make Your Classified Ad Pay. Get ‘‘How
To Write a Classified Ad That Pulls.” In-
cludes certificate worth $2.00 toward clas-
sified ad in S & M. Send $1.25 (includes
postage) to R. S. Wayner, Science & Me-
c{)\anics_ 229 Park Ave., Sputh, New York
10003.

tying fishing
Flyco,

THERE IS NO CHARGE FOR THE ZIP CODE—PLEASE USE

[T IN YOUR CLASSIFIED AD
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CLASSIFIED MARKET PLACE—Cont.

MONEYMAKING OPPORTUNITIES PERSONAL
Con't. Con't.
SELL Your Photos. Report tells How, CONTRACEPTIVES for Men—b il
Where, QOlor Slide Markets. Only $1.00. | Eleven top brands—Trojan, Cogturg g:"xadlé'
CHarlene’s, 8600 East Evans Avenue. | and many more. S ]

Denver, Colorado 80231.

JOIN “Money-Getters Guild”* 25¢, Rus-
sell Advertising. Box 612-D New Phila-
delphia, Ohio 44663.

MUSIC & MUSICAL INSTRUMENTS

TAPES don’'t have to cost a fortune,
Our catalog offers a complete selections of
over 1,000 8-Tracks, Cassettes, and LP's at
below 50% off. Write now {or a free cata-
log to: Eastern Music Distributors. Dept.
109, 2568 East 21st Street, Brooklyn, New
York 11235.

OF INTEREST TO WOMEN

$25.00 DAILY Possible addressing-stuff-
ing envelopes Typewriter-longhand, also
Clipping News items at home. Informa-
tion; Send stamped addressed envelope.
Ame-7, Box 310, Le Mars, Iowa 51031.

Three samples: $1.
Twelve assorted samples: $3. Free illus-
trated catalogue with everv order. Plain
package assures privacy. Fast and reliable
service, Satisfaction guaranteed or your
money refunded in full, POPLAN, Box
2356-DCGS6, Chapel Hill, N.C. 27514

AVOID Embarrassment. Latex family
planning items available privately by mail.
Free details. Donald King, Box 336C
Ehrenberg, Arizona 85334.

PHOTOGRAPHY—PHOTO FINISHING

SAVE HUNDREDS OF DOLLARS!!!
Make your own S&M Densitometer. Send
$3.00 for detailed drawings and instruc.
tions. A must for successful photography
in your darkroom. Order direct from:
S & M Instruments, Dept. EH9, 229 Park
Avenue South, New York, New York 10003.

RADIO & TELEVISION

OPTICAL GOODS—TELESCOPE

EYEGLASSES Wholesale—Free Catalog.
A-Z Optical Company, Box 175, Dept. 28
E, Bay Station, Brooklyn, N.Y, 11235.

PERSONAL

ORIENTAL introductions! Photographs,
descriptions, questionnaire, brochure. de-
tails. $1.00. INTER-PACIFIC. Box 30 SC,
Birmingham, Michigan 48012.

SINCERELY interested in Marriage?
Fourteen Years experience. Social Intro-
duction Service, Box 1547, Eugene, Ore-
gon 97401.

“DISTANCE One Tuber” Handbook—
50¢. 15 Distance one tube plans—25¢ Cat-
alog 25¢, refundable. Laboratories. 1477
EH, Garden Grove, California 92642.

TV TUBES 36¢ each. Send for Free 48
page color catalog. Cornell. 4217-W
University, San Diego, California 92105.

FREE CATALOG—Tremendous elec-
tronic bargains. Compukits, Box 4188K,
Mountain View, Calif. 84040.

DISCOVER how to avoid calling the
serviceman, Save by servicing home equip-
ment yourself. Send $1.25 for magazine.
RADIO-TV REPAIR—229 Park Avenue
South, New York, New York 10003.

REMAILING SERVICE

RECEIVING - Forwarding - Remailing,
monthly rates. Nortex, Drawer 430,
Weatherford, Texas 76086.

SALESMEN—DISTRIBUTORS

“PERMANENT Match-Pen’' fast seller,
brand new. Ball point pen and instant
lighter combined. Sample $1.50. H. Blan-
206 Plain St.. Stoughton. Ma.

chard,
02072.

SCIENCE & CHEMISTRY

LASER Tube—$9.50, Bargain Laser Cat-

alog—3$1.00 (Refundable). Plasma Systems,
‘“EHST3", -Box 3261, San Jose. California
951106.

STAMP COLLECTING

FREE Stamps, Approvals. Send 10¢. UX
Stamb Co. 320 Congress, Austin, TX,
78701,

SURPLUS EQUIPMENT

GIANT 120 Page Canadian Surplus
Catalog $1. Etco. Dept. DG, Box 741,
Montreal.

BARGAINS: Surplus_Electronics, free
catalog. Atlantis (EH), Box 12654, Tucson.
Arizona 85711.

TREASURE FINDERS—PROSPECTING
EQUIPMENT

SUCCESSFUL Treasure Hunters use
White's Detectors from: Paul B. Marvel.
{%99? 1, Box 83-EH, Frankford, Delaware

5.

earning by HUNDREDS OF DOLLARS.

WITH S & M SUPERSENSITIVE PHOTO METERS

Use the MODEL A-3 DARKROOM METER with dial hghts to become a darkroom
PRO. It is EASY to use at the enlarger with the & in. high EASEL probe to deter-
mine accurate cxposures for B & W or color photography.

Use the A-3 to improve your darkroom skills; to eliminate waste of prints,
chemicals and time; to standardize your work for increasing productivity and

Use the MODEL 102 LIGHT METER with STANDARD probe to determine exposures
from dawn to twilight, to moonlight! SPECIAL FEATURES? Four sensitivity ranges;
EV-EVS-Lv settings; ASA settings from 3 to 25,000; f/stops from 0.7 to 90;

EARN HUNDREDS OF DOLLARS MORE!!

exposure times from 1/15,000
sec. to 8 hours.

Use the A-3 or Model 102
as a densitometer to find the
highlights and shadow den-
sities of your negatives and
the CORRECT paper for printing.

OTHER APPLICATIONS?

Croud-glass, slides, photomi-
crography, holography and
MORE!

These marvelously accurate
and extremely sensitive bat-
tery-powered Meters use plug-
in probes. Each s supplied
here with the probe of your

Easel Probe i

SCIENCE & MECHANICS, Instruments Division,

Dept. EH-FW3, 229 Park Avenue South, N.Y., N.Y. 10003
Send the S & M Photo Meter with probe indicated, computer,
case and manual. Complete instructions supplied to make your
own densitometer. 1f not satistied, | may return the Meter
within 10 days for a complete refund.

(Add 10% for Canadian and Foreign orders; N.Y.C. residents
add 7% for sales tax.)

T) Darkroom Model A-3 @ $79.95 with

[ tight Meter Modet 102 @ $57.50 with

{7 Standard probe; [ Easel probe; or [J Mini-probe.

For additional probes:

] %8 in. diameter Standard probe @ $7.50

[J % in. high Easel probe @ $7.50

[0 % in. diameter Mini-probe @ $7.50

[ Densitometer probe $7.50

i Check or money order enclosed, Ship ppd.

(7] Company Purchase Order attached.

Standard Probe

“Mini-Probe

Model A-3

|

choice, exposure computer,

carrying case and manual. This NAME.

is your opportunity to use one

free for 10 days without obli- ADDRESS

gation. Mail the coupon today. cITY
STATE.

ittt T S ——

ZIP.

b S — — ——— RS T — S M R
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NOW you can train at home building

144
DIAGONAL

a NEW 2

Solid State Color TV

engineered by NRI for learning and

trouble-shooting

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

New square-cornered
Sylvania picture tube

100% solid
state chassis

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.

6-position detented UHF channel selector

YOU GET MORE

Modular
construction
with plug-in

circuit boards

FOR YOUR MONEY FROM NRI

Automatic
degaussing

Automatic fine tuning

122

Automatic
tint control

Automatic
color control

ErLecTrONICS HOBBYIST



NRI FIRSTS make learning Electronics fast and
fascinating—to give you priceless confidence

FIRST te 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. ]

FIRST ta give you true-to-life experiences as a Communica-
tions Technician, Every fascinating step you take in NRI Commu-
nicativns training, including circuit analysis of your own 15-watt,
phone/cw transmitrer, is engineered to help you prove theory and
later upply it on the job. Studio equipment operation and trouble
shooting become a matter of easily remembered logic.

vy

3
e .
N

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

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 inte 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 Gl 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



ou’ll read it first

EVEL KM

Oft-Ma; -
Maimeg Cyclise Hopes

Here is your introduction to this great
magozine of automabiles. home imprave-

ment, science. new products and new
ideas. S&M brings you each issue for

even less than the low. low single copy
price. TAKE ADVANTAGE OF THE
PUBLISHER’S DISCOUNT SAVINGS
CERTIFICATE AND SAVE U TO
$6.84! (See Coupon below.)

Why we make this unprecedented
offer to new readers
Science & Mechanies is fast becoming the
favorite recreation magazine tfor people
who want to have fun with all new de-
vddonments an the “mechanical™ field

today .. without any mechanical experi-
ence needed!
And the one issue you bought at the

newsstand (or borrowed) is not enough
to show vou how Scicnce & Mechanics
reports to vou about your special recrea-
tion interests. Not just cars, but boats.
mptoreyeles.  airplanes.  all-terrain ve-
hicles, surt-sailing. snowmobiles. motor
homies und campers. .. as well as fields of
cirrent concern. such as ecology, black-
outs, transportation, many more with a
scientific or mechanical basis.

Untl vou actually read the first few
issues. you'll find it hard to believe that
every month Science & Mechanics brings
you such an enormous variety of useful
information and reading pleasure. You'll
read it just for enjoyment. . . use it for the

to Jumy Grang Canyon

wealth of helpful. monev-saving hints
and ideas it offers. Science & Mechanics
is the single magazine that can stir your
imagination il vou're the Kind ol person
who is curious about things that might
concern vou or vour family. Orif vou're
just interested in what's huppening as a
result of today's fast-moving scicnce
achievements.
Know where to find the answers —
subscribe now
In Science & Mechanics, you discover
things you can find nowhere clse. And
it vou can find it elsewhere—YOU'LL
FIND IT FIRST IN S&M!

m

Sciei
o nee &

383 it jirmty;, R W

- Portapy,
© Compan,
Mt Id Ents

COBL YIUR HOME
WITHOUT
AIR CORDITIONING.

Scieﬁéé &
Mechanics

HOW 10 FIX
Read it lrsiin SAM SMALL ENGINES

Cockusive BemSastury
DEALER COST COMPARISON
THIS MONTH

TORIND VS CHEVELYL

And, unlike other magazines in the fielc
Scicnce & Mechanics doesn’t just writ
about well-known personalities. You’
tind such newsmakers as Mario Andrett
Andy Grunatelli. Don Garlitz, Raymon
Loewy, Cotten Owens. Mark Donohue
Senator Proxmire, Senator Brooke ofte
writing about themselves for S&M.

Trv Science & Mechanics. Try it unde
the no-risk subscription offer shown ir
the coupon. Just fill it in, and mail the
coupon 1o Science & Mechanics, P.O
Box 2600, Greenwich, Connecticut
06830. Send your subscription in
TODAY.

oo ot sota feeybecantogotes = = foes
Ny A ( SESEIESEIESEIEOME 31
() DSend me 12 Months of SCIENCE & &

g . 3 MECHANICS for ONLY $2.57 (Regular ;

42 Publisher’s newsstand price $6.00).

7”\;‘% Discount [J Yes! Double my savings. Send me 24

/0] .

G Savings Months for ONLY $_5.14 (l save $6.86

,_7,@) C G off the newsstand price).

7;.;3 erlificate [ Billme [J Payment enclosed

i"\;@é A [ New Order [J Renewal B808

52 Good for

&% Namie. — =

%@D up to (please print)

X5 556'86 Address. o - —

FiO] .

B m Ci Stat Zi &

/0] ity ate ip— G
2 Savings! G@j\:’:
B0 Mail coupon TODAY to: SCIENCE & MECHANICS &%

] o P.O. Box 2600. Greenwich. Conn. 06830 %
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