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3 New How-To Books

YOU’LL WANT TO BUY AND KEEP FOR...

How To Kepa:r

...Your Home =

HOW TO REPAIR. ..

Servicing washers, dryers, other appliances. Test-

ing, maintenance. {No. 527)

mnus IT

FROM WooD -

Cedes Liosat

...Your Workshop

MAKE IT FROM WOOD

Attic vanity bar, writing table, basement music

center, planter room divider, etc. (No.524)

...Your Hobby

Building and Racing HOT RODS

New designs, International drag racing, red hot
compacts, etc. {No.526)

AT YOUR LOCAL NEWSSTAND, LEADING DRUG STORE,
SUPER MARKET, OR WHEREVER MAGAZINES ARE SOLD.

To order, send 75¢ per copy for regular edition or $2.50 per copy for
De Luxe edition to: FAWCETT BOOKS, Greenwich, Conn.

Add 10c¢ per copy mailing charge. Specify books by title and number.
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m / Christy Shop-Method Home
Training makes you a more valuable and

desirable technician, assures you of more money, faster
progress and greater success. This practical step-by-
step training makes everything interesting and easy,
makes learning fun.

You don't have to leave home or quit your job to learn
this simple, easy way. A few hours of your spare time
each week soon prepares you for earning while learning
and later for a big-pay job or profitable business of
your own in this fabulous, fast-growing new industry.
3 new books contain complete information. Describe
the course and many opportunities in this fantastic new
field. Send for your 3 free books today!

19 TRAINING

MAIL COUPON TODAY /

The Only Complete Course!

C.1.5. training covers every phase of this fascinat-
ing new subject. You get this comprehensive train-
ing starting with your first lesson. You learn Radar,
Sonar, Television, Radio and Electronics in C.T.5."s
Complete course. This broader knowledge and
greater understanding means more jobs and higher
pay for you. Why be satisfied with less? You tearn
faster and better with Christy Shop-Method Home
Training. It gives you alt the training you need in
a clear, simple, easy-to-understand way.

Big pay, interesting work, immediate success, await
those thoroughly trained in ail branches of elec-
tronics. And the C.T.5. Master Shop-Method Home
Training Course is the only complete course in
Radar, Radio and Electronics.

Sonar, Television,

INSTRUMENTS INCLUDED

In a few months you tearn what used to
take years of hard work to master, reach
your goal sooner and are better prepared
to make maximum progress. Send for com-
plete information today!

CHRISTY TRADES SCHOOL

Dept. T-441, 3214 W. Lawrence Ave., Chicago 25, lIl.
Gentlemen:

Please send me, without cost or obligation, two FREE Lessons and

the new 24.pape Milustrated book telling all about the C.T.S.

Master Shop-Method Home Tralning Course In Radar, Sonar.

Television, Radlo and Electronies. and the many opportunities

this new field offers.

Name Age..
CHRISTY TRADES SCHOOL Aatrons
Dept. T-441 City .. State.

3214 W. Lawrence Ave., Chicago 25, iIt.
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A good paying career in Radio-TV-Electronics may
be closer than you think — regardless of your age,
education or present job experience.

You know about the tremendous demand for radio-
TV and electronics technicians. But something per-
haps vou didnt know is how easy it is to get the
training that will qualify you for this vital work, and
how quickly you can advance:

From the very beginning you will find that your
1.C.S. course is preparing you thoroughly—at your
own pace—for an exciting new career. 1.C.S. Radio-
TV-Electronics courses make electronic fundamentals
clear, easy to follow. You get personalized guidance
from people who know—and can tell you—what it
takes to succeed along every step of the way.

The 1.C.S. method makes it possible to learn
while you earn. You study at home — in your spare
time. Everything you learn is practical, usable. Your
mastery of Radio-TV-Electronics assures you of top

For Real Job Security—Get an 1.C.S. Diplomal

pay and real job security in one of today’s fastest
growing fields.

So if you would like to break into Radio-TV-Elec-
tronics — your first step is to send for your FREE
I.C.S. Career Kit. There’s no obligation . .. and there’s
a whole new future to gain.

Send coupon below for your
free 1.C.S. Career Kit!

u **How to Succeed" career guide

2!
3

1.C.S., Scranton 15, Penna.

**Career Catalog of job oppor-
tunities in your field of interest

*Sample Lesson’ (math) to dem-
trate the t 1.C.S. method

Accredited Member,
National Home Study Councll

INTERNATIONAL CORRESPONDENCE- SCHOOLS

BOX E1681D, SCRANTON 15, PENNA.

0 General Electronics Tech. DRAFTING

O Industrial Electronics
O Practical Radio-TV Eng’r'g
{J Practical Telephony

O Radio-TV Servicing B ed Enpiish
Nama —— Age____
Chy S | 2one State. —
Occupation__ —

treal, Canada. .

In Hawaii reply P.0. Box 418, Honolulu
without cost or obligation, send me “How to Succeed” and the opportumty bookiet about the field BEFORE which | have marked X (plus sample lesson):

BUSINESS
RADIO
Cost Accounti
TELEVISION 8 Moasnagingu: é’;?all Business
ELECTRONICS [ Purchasing Agent

O Eiectrical Drafting

HIGH SCHOOL
[0 High School Diploma

[0 High School Mathematics

_Home Address_

Canadian residents send coupon to Internationsl Correspondence Schools, Canadian, Lid., Mon-

(Partial list of courses)

ELECTRICAL

[ Electrical Engineering

[ Elec. Engr. Technician

[ Elec. Light and Power

[ Practical Electrician

[ Professional Engineer (Eloc.)

LEADERSHIP

[ Industrial Foremanship

{1 Industriat Supervision

(] Personnel-Labor Relations
{ ] Supervision

_Working Hours_____AM. to PM.

Special fow monthly tuition rates to members of the U. S. Armed Forces.
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BUILD 20 RADIO

ONLY

CIRCUITS AT HOME
with the New
PROGRESSIVE RADIO "EDU-KIT"®

AP cchcal Home Radio Course

% No Knowledge of Radio Necessary
* No Additional Parts or Tools Needed
% EXCELLENT BACKGROUND FOR TV

N ey et o % School Inquiries Invited
A CODE OSCILLATOR % Sold In T9 Countries

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

offers you an outstanding PRACTICAL HOME RADIO COURSE at a
is designed to train Radio & Electronics Technicians, making
ethod home training. You will learn radio theory, construc-
THIS IS A COM'LIT[ RADIO COURSE IN EVERY DETAIL.
wulld radios, using reguiar schematics; how to wire and solder
Adloi You will work h the standard pe of

test development of inted Circuit chamis.

You will construct, and work with

. test equipmaent. You will learn

Now Includes

# 12 RECEIVERS

% 3 TRANSMITTERS

% SQ. WAVE GENERATOR
% SIGNAL TRACER

% AMPLIFIER

" Edu-Kit'!

rock-bottom price. Our K

use of the most

tion practice and servitin
You will Ienm how to

Code 0O learn and pr
ignal rog ive 9na njector,
er, SQuare wavo Generator and the accompany-
erial.
receive tnlnlng for the Novice, T and G 1 €l of r.c.c. Radio
ur hicenses. build 20 Receiver, Transmitter, SQuare Wave G Code

2695

Req. U. S.
Pat. Off,

Training Electrenics Te
FREE EXTRAS

o SOLDERING IRON

o ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL

WRENCH s
LE DISCOUNT CAID

CERTIFICATE OF ™

TESTER STIUCTION MANUAI-
MIGH l’IDlLI" QUIDE « QUIZIKS
TELEVISION K @ RADIO

TROUBLE-SHOOTING BOO
S D

AMATEUR LICENSE TRAINING
¢ PRINTED CIRCUITRY

You

tor, Signai Tu er lM Signal ln'ector circuits, ana iearn how to operate the
an or television, HI.Fi and Ilod.ron.

AbLoiately ‘mo Provious knowlsige of radlo or science is required: T du-Kit*' is the

product of many years of teaching and engineering experience. The

vide you with a M-ic education in Electronics and Radio, worth many times the

price of $28.98, nal Tracer alone is worth more than the price of the entire Kit.

HE KIiT FOR EVERYONE

You do not need the ht bachkg round
ience. whether you are nur-

Edu- K
of the world. Th
ully de
you cannot make a m » .
allows you to teach yourul' at youf own

s
, a well ymﬂ
ure, you \\vm ﬁnd
a worth-while

of individ

PROGRESSIVE TEACHING METHOD

The Progressive Radio **Edu-Kit'' ls the foremost educational radio kit in the world,
and is universaily accepted as the standard in the field of slectronics training. The *‘Edu-
Kit' uses the modern educational principle of *‘Learn by Doing.'’ Therefore you construct,
tearn schematics, -tud( theory, p 1 in a closely integrated pro-
gram designed t rovide an e. y-learned, lhorouqh l'\d inlon-tmu bachground in radio.

You begin by examining the various rad arts of the *‘Edu-Xit.’* Vnu then learm the

function, theory and wiring of these parts. ‘"wn You build a simple radio. h this first
set you will enjoy listening to regular broadcast stations, learn theory, practice n.mng
and trouble-shooti Then you build a more advanced radio, learn more advan heol

d techniaue ually, in a progressive  manner,
find yourself constructing more ad rad
Drole onnl Radio Technician

the *‘Edu-Kit'' course are twen Receiver, Transmitter, Code Oscillator,
. SQuare Wave Generator and Signal Injector circuits. These are not unprofes-
bon po cted by means of pro-

, but genuine radio clrcu e
hoa of radio construction

and at your own rate, you \vlu
io . and doing work like a

ng
nnhd Cluultry, ‘ The

THE "EDU-KIT" IS COMPLETE

ill recelve all parts and Instruction necessary to bulld 20 am rent radio and
lrboﬂlc- circuits, each guaranteed to operate. Our Kite contain tube be soc“
tors, tie

paper d »t
hooll up wire, solder,

mica, .
Nblng, punched metal chass lnl!r\lcﬂon Mmanual
ot

h.
nium rectifiers, volume controls and switc C.

Printed Circuit ml erial including Printed Circuit chs
instructions. You also reccive a useful set of tools

; ional electric soldering iron, and a self-powersd Dynamic Radio and Electronics
ester. The ‘‘Edu-Kit'’ also Includ Code Instructions and the Progressive Code Oscillator,
in addition te F.C.C.-type Questions and Answers for Radio Amateur Llcanu training. You
will also recelve lessons for servicing with the Progressive Signal Tracer and the P

sive Signal Injector, a Migh Fidelity Guide and a Quix Book. You receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts, toois, instructions. etc. Everything is yours to keep.

e
In addition, you recelve
-p':'cin tube sockets, hardware and

[ PRINTED CIRCUITRY |

At no increase in price, the “Edu-Kit”’
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a
unique servicing instrument that can de-
(.et many Radio and TV troubies. This

[ Send "“Edu-KIt"”" postpald.
{J Send “"Edu-KIit'" C.0.D.

Y new techni of radio
con‘truetlon is now becoming popular
in commercial radio and TV sets.
A Printed Circuit is a special insulated Name ... o SR
onduct
conducting material which takes the Address . .

place of wiring. The various parts are
merely plugged In and soldered to ter-
minals.

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of
this subject is a necessity today for
anyone interested in Eilectronics.

chassis on which has been deposited o ;

AmericanRadioHistorv.Com

| SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repasrs on the sets that
you construct. You will learn symptoms
and causes of trouble in home, portable
and car ri .. will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way,
will be able to do many a repair
{ou' friends and neighbors, and charge
ees which will far tlued the pne' of
the *‘Edu-Kit.*" Our Consu n Service
will help you with any lnchmnl
lems you mMay have.

ade
money. Id 'or ltul' 1
was ready lo -pe»d szao for a Course,
but | found your ad and sent for your

"it.'*

Be erio, P. 0. Box 21, Ma
Tho €du-Kite are wonderful.
! am sending ,ou the qu.llloﬂ
the answers for them.

to work with Radio Kits, and
bulld " Radio Teating Equipment. 1

Joyed min: I worked with t
dlnonn( l-(-. (ho sinn.l Tracer worl
fine. Also like to let you know that ¢

feel proud of becomlnw & member of your
Radio-TV Club.’'
Robert L. Shuff, 1534 Monroe Ave.,

Muntington, W. Va.: 'Thought | would
drop you a few lines to say that | re-
caivi and was really amazed

pairing nd phonographs.
friends were really lur ri to see

get into the lwln; so quickly. Tho
Trouble-shootin o-hr that comes with
the Kit is really swell, and finds the
trouble, if there s any to be found.’

~ TUNCONDITIONAL MONEY-BACK GUARANTEE™ — |

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

1 enclose full payment of $26.95.
1 will pay $26.93 plus postage.
O Rush me FREE deseriptive literature coneerning “‘Edu-KIit."”

PROGRESSIVE "EDU- KITS" INC
1186 Broadway, Dept. SO0I1CR, Hewlett, N. Y.




THE DUOFLEX

Complete plans for a bookshelf hi-fi speaker system
that you can build for under $15.
By Larry Klein

'l‘HE sound quality of the Duoflex speaker system belies its sim-
ple construction and modest cost. A striking cabinet design
enables the speaker to fit harmoniously into the decor of any
living room or den—either as a solo unit or a stereo pair. And its
small size means the Duoflex can sit conveniently on a bookshelf,
which is not the case with many units bearing the bookshelf label.

Though the acoustic design of the Duoflex is complex, only the
components, some basic woodworking tools and a few hours of
your spare time are required to duplicate the superb results
achieved by our prototype. Any extended-range 8-inch speakers
with a free-air resonance around 65 cps will produce good results
in the system; however, the specific speakers installed in the
prototype (see Parts List), gave excellent results at a cost of
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= @ A Correspondence Institution + 417 South Dearborn St., Dept. 16045, Chicago 8, W. '
I Please send me. without cost or obligation, FREE booklet and full information on the field I have checked below: :
I ACCOUNTING Dlow for Police Officers TRAFFICAND SALESMANSHIP HIGH SCHOOL I
I [ Complete Accounting [ Real Estate Law TRANSPORVATION [ Sales Monagement [ High S(h?o’l CDlplomn I
I with CPA Troining O Low for Trust Officers [] Comptete Troffic and [] Sales Training @] (C:o‘mmor:n ou:n

[ Basic Accounting Tronsporiotion [J College Preparatory l
' s ° TECHNICAL COURSES [ Secretorial Course

O Cost Accounting BUSINESS MANAGEMENT - _ 1
i B el O Avto Body Fender CAREERS FOR WOMEN

[ Federol Income Tax [J Complete Business Monagement [ Refrigeration 4 l
I O Accounting Systems Monagement [ Tronsportation Law Air-Conditioning 0 M?gl'\::;:/l::;'hond I
I [ Auditing Pro.cedwe [ Basic Management O Clossificotion, Rotes and [ Diesel [ Dental Assistont I
I 0O Controllership [ Advertising ond Sales Tariffs [[] Drofting [ Secretorlal l
l ] CPA Training Promotion Management [ Transportation Agency ] Welding O Accouniing '
l [0 Modern Bookkeeping [0 Production Management ond Services [] Motor Tune-vp [J] Bookkeeping
l LAW TRAINING [ Business Finoncing '
I [0 Bachelar of Laws Degree [ Credits and Collections Name. Age.... I

E[Fuiiness low [ Office Management l
' [ Law of Contracts [ Business Correspondence  Address. .County...... l

O Insurance Low [ Personnel Management l
' O Cloim Adijusting Law [ Foremonship Training City & Zone. State................... l

[CE R e R S S S S E I R S S A S

If you had mailed this coupon a year
ago, your salary could be way up too!

WHY NOT MAIL IT TODAY?

3 | vy,
‘ /
f\,,\j’ ~ \§ Look at these enthusiastic letters. Have
i / you ever seen anything like them? There
$
7 An=lhe / are hundreds and hundreds more that
4a° 4/ pour in from LaSalle students week after
gt

week, month after month, year after year.

Do you know that many students report up to 56% pay
increases even before completing their LaSalle training?

All LaSalle students have one ambition in common—to
get out of the ranks of the untrained and earn big money,
prestige and security in a key job. Isn’t that your goal too”

Without interfering with your present work—and by de-
voting only a little of your spare time-—you too can qualify
rapidly for a profitable career of your choice through LaSalle
home study. The cost is surprisingly low.

LaSalle has heen an acknowledged leader in home educa-
tion for more than half a century. It has provided training
in business, high school, and technical subjects to more than
1,000,000 ambitious men and women. Its distinguished
faculty includes some of the country’s most outstanding
authorities. That is why your LaSalle diploma is a credential
recognized and respected everywhere.

Check the subject you are interested in—then send the
coupon above for FREE booklet. No obligation.

LASALLE EXTENSION UNIVERSITY

“My salary has
increased 400% as
a direct result of

my LaSalle studies”

Rudolph Urbatis,
Port Chester, N.Y.

"Salary more than

doubled since

enrolling”

Williom T. Black,
Canaga Park, Colif.

“Income has increased £
100 per cent since
graduation”

Jomes L. Yonning,
Manhattan, Konsos

ﬁ-\ “I now earn three
%  andahalf times my
. *

'/ former pay”

Robert Fisher,
Holbrook, Ariz.

A Correspondence Institution ® 417 So. Dearborn St., Chicago 5, Iii.
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A rotary saw hole-cut-
ter—or similar tool—is
used to make the front
panel cutout sections.

only $9 a pair. This leaves you some $6
for lumber and miscellaneous items in
order to bring in the basic system for
$15.

If you want to add an extra shimmer
to the highs, you can install a tweeter.
They are available as cheaply as $2.
We chose an excellent miniature unit
that sells for $3.60 (see Parts List).
The crossover network—capacitor and
hand-wound coil—will run you less
than $1. Warning: don’t use a standard
crossover as it will not match the
speaker impedances.

The Duoflex may be wired for 16
ohms by connecting the two 8-inch
speakers in series. However, the 4-ohm
connection is preferred because of the
improved electrical damping obtained
from parallel connection.

Before installing the speakers. rub your finger vig-
orously around the speaker cones’ corrugated rim.

Constructing the cabinet is a simple
job. The exploded view of the cabinet
is self-explanatory. Only a few notes
are required. You can use 34" plywood
or Novoply and finish as desired, but the
dimensions must not be varied from
those shown. All joints should be se-
cured with both glue and screws to
make them as rigid and airtight as pos-
sible (the back panel is an exception,
being held in place with wood screws
only) . If you go in for fancy woodwork-
ing, you can make miter rather than
butt joints. The bottom of the baffle
board and back panel are secured with
screws brought up through the bottom.

The speakers, before installation, re-
quire a simple treatment to lower their
resonance. As sold, they have a free-air
resonance of about 75 cps. You can
bring this down substantially by run-
ning your finger around the outer edge
suspension of the cone (see photo). Use
moderate pressure, but avoid *earing
the cone. Two minutes of rubbing will
reduce the resonance to around 65 cps,
providing improved bass response.

The grille cloth may be any acousti-
cally transparent material mounted
with tacks or staples. After the grille
cloth is in place, use %” or 34” wood
screws to mount the speakers, taking
care to center over the baffle cutouts.

The tweeter may not be required by
your ear since the 8-inch speakers speci-
fied have a fairly extended treble re-
sponse and produce a nicely balanced
sound in the Duoflex cabinet. If you
don't add a tweeter, you naturally omit

AmericanRadioHistorv Com



MoreBig Training Advantages

"WITH TRANSISTORIZED
" METER . . . PLUS NEW “MODULAR
CIRCUITS” TO BUILD

AT HOME!

No‘w-ﬁrepore for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster — with

1. METER — Transistorized, Portable, AEDC Multimeter ' .+
2. SCOPE - 5inch New Streamlined Commercial-Type Oscilloscope o
3. ELECTRO-LAB™ —for 30imension Circuit Building /8

To help you get ready F-A-S-T-E-R . . and THOROUGHLY . . . for good-paying job opportun|~ ~
ties in the fast growing Electronjcs field, DeVry Technlcal Institute now preseats the new-
est and finest training advantagés in its over 30 years of experience. Now . .. AT HOME . . .
in your spare time, you prepare with “industry-type” home laboratory eqaipment. To
provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch
industrial-type Oscilloscope . . . work with small, 3-dimensional circuits on DeVry's new
Design Console . . . use highlyﬁnstructlve home training movies . . . and follow up-to-date
lessons with many time-saving) fold-out diagram sheets.

Little wonder DeVry men qualify for such fine opportunities in Space-Missile Electronics,
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields.

You learn PRACTICAL techniques important in today’s Space Age industry, because you
build many compact circuits with.the streamlined Electro-Lab, using exclusive solderless
“modutar connectors.” You perform over 300 construction and test procedures in all! Your
self-built test equipment has function-grouped controls, meter scales color-teyed to the
panel markings —much like instruments used on today's jobs. What's so important, the
home laboratory and the test equipment are YOURS TO KEEP!

LIV A A {4323 From RADIO to SPACE-
TRAINED MEN MISSILE ELECTRONICS

* Tracemark ®

Through this remarkable 3-way method,
DeVry Tech has helped thousands of am-
bitlous men prepare for good jobs or their
own profitable full-time or part-time serv-
ice shops. [t is the mewest in a2 long
series of PRACTICAL training aids that
we have pioneered and developed in more
than three decades of experience. Sound
interesting? Then see how DeVry Tech
may help YOU. Mail the coupon today.

PMPLOYMENT SERVca

DeVry's training goes aH the way from
radio repair . . . to space-missile elec-
tronics. That's the range of subjects cov-
ered In jts programs AT HOME or in its
well-equipped training centers in Chi-
cago and Toronto. You learn vp-to-date
techniques, working with new evuip
ment, madern texts, movies—one of to-
day's finest combinations of training
equipment geared for RESULTS!

When you compiets the program,
De¥ry’s efficient Employment Service

is ready to help you get started. There 1s no extra charge—ever—for this aid.
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

DeVRY

TECHNICAL
INSTITUTE

CHICAGO ® TORONTO

MAIL COUPON FOR FREE FACTS

OEVRY TECHNICAL INSTITUTE
4141 Beimont Ave., Chicago 41, IH., Dept. FEI-T
Please Rive me your two free booklets, “Pocket Guide to Real
Earnings” and “Electronics in Space Travel': also include details
on how 10 prepare for a career in Electronics. | am interested in
the following opportunity flelds (Check one or more)

Space & Missile Electronics | Communications

282

*heck here if you face military service.
Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario

Television and Radio Computers 1
Micrqwaves Broadcasllnr 1
Radar Industrial Electronics !
Automation Electronics Y

]

Name Age i
PLEASE PRINT |

Address Apt 1
]

City Zone__State )
]

1

|

]

]

-
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TWEETER

CAPACITOR

-

AMPLIFIER

J—

30-OHM
POTENTIOMETER

S

WOOFERS

Full L.C crossover with tweeter control is wired
as above. The woofers are connected in parallel.

USE %” x %* wOOD
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SET BACK Aram
CLEATS 3/4°
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PARTS LIST

Lumber—Approx. 10 square feet of %" plywood or
Novoply. Finish as desired

Speakers—Two 8" Norelco speakers -(AD-3800)
available from Olson Electronics, Stock #5-278
(2 for $9)

Optional—2" tweeter (Olson, $-345; $3.60); 4 mf
non-polarized capacitor (Olson, C-958; 39¢):
Coil, if used, Y4 Ib. spool of #18 enameled solid
copper wire. Use any |- to 25-watt amplifier

The wiring diagram below shows the speak-
ers and a tweeter wired with a capacitor
only. If a coll is added. insert it at the point
marked X between the capacitor and the
right-hand speaker. The size of the tweeter
cutout depends upon the tweeter that is
selected. The suggested tweeter (see above)
takes a 13" diameter hole. If a tweeter
is not used. do not cut the tweeter mounting
hole shown in the front panel cutout plans.

e

"> CORNER DETAIL {REAR VIEW)
SHOWING TIGHTENING AND
FASTENING OF GRILLE CLOTH
WITH 1/4 RD. CLEATS

BAFFLE BOARD

GRILL‘E CLOTH RED
\

STAPLES -TWEETER

CLEATS

TO 4 OHM OUTPUT

CAPACITOR —
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COMMERCIAL OPERATOR

j» Jobs « Electronics

F.C.C. LICENSE — THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more intcresting employment. This license is Federal
Government evidence of your qualifications in electronics. Em-
ployers arc cager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotclephone license is of value primarily
in that it qualifies you to take the second class examination. The
scope of authority covered by a third class license 1s extremely
limited

The SECOND CLASS radiotelephone license qualifies you to
install, maintain and operate most all radiotelephone equipment
except commercial broadcast station equipment.

The FIRST CLASS radiotelephone license qualifies you to
install, maintain and operate every type of radiotelephone equipment
(except amateur) including all radio and television stations in the
United States, its territories and possessions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
with emphasis on making the subject casy to understand. The
organization of the subject matter 1s such that you progress, step-
by-step, to your specific objective —a first class F.C.C. license.

Get your First Class Commercial F.

C.

ilthiin . Sch

1505 N. Westem Ave.
Hollywood 27, Calif.
(Phone: HO 7-7727)

HOLLYWO000
CALIF.

408 Marion Street
Seattie 4, wash.
{Phone: MA 2-7227)

3123 Gillham Road
Kansas City 9, Mo.
(Phone: JE 1-6320)

821-19th Street, N.W.
Washington 6, ‘. C.

(Phone: ST 3-3614)

WASHINGTON
D.C.

z!
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=z
z
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CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence
or in resident classes. Either way, you are trained
quickly and well. Write, or mail the coupon below, to
any division of Grantham School of Electronics. Our
free booklet will be sent to you immediately.

HERE'S PROOF...

that Grantham students prepare for F.C.C. examina-
tions in a minimum of time. Hereis allst of a few of
our recent graduates, the class of license they got,
and how long it took them:

License Weeks

Gary Deleo. 9219 N.E. 76th 8t., Vancouver, wash. 1at 12
Dennis P. \llller 4168 W, Oak St., Alexandria, Vs. . 1st 03
Cecil C. Hironimus. 113 Berwick Rd., Johnstown, Pa 1%t 12
Max Reec 222 Fremont Ave. N, Seattle 3, Wash st 20

obert Benns, 3802 Military Rd. N.W., washlnxton, D.C. 1st 12
Jon M. Martin, 7913 Sausalito Ave., Canogs Park, Calif 1st 24
Kllno H, Mengle, 401 Grnnvlllo Dr., Sllvor Spring, Md. 1at 24

ryD.B\u“nlJ n Rd., K + RD #1, N.Y. 1st 12
Newton E. Hastings, 'llst'upluulll Avc SAllsbury. Md 1st 12

FOUR COMPLETE SCHOOLS: To better serve our many students
throughout the entire country, Grantham School of Electronics
maintains four complete Dicisions — located in Hollywood, Calif.,
Seattle, Wash., Kansas City, Mo., and Washington, D.C. All Divi-
sions of Grantham School of Electronics offer the same rapid
courses in F.C.C. license preparation, either by home study or in
resident classes.

C. License in 12 weeks by training at

ool OF ELECTRONICS

for FREE Booklet CLIP COUPON and mail
in envelope or paste on postal card

- -y

P~ a=

b g&Y) To: GRANTHAM SCHOOL OF ELECTRONICS T

1505 N. western 408 Marion 3123 Gitiham R4, 821.19th, NW 1
[] Hellywood Seattle Kansas City ° Washington &
[] [ ]
J Pleose send me your free booklet telling how [ can get 1
1 my commercial F.C.C. license quickly. | understand there 1
) is no obligation and no salesman will coll. |}
: Name Age ’
) Address [}
: City State. :
3 | ominterested in: [] Home Study, [ Resident Closses pic ¢

R o e
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the tweeter opening in the front panel.
However, if you do like extended highs
almost any type and impedance tweeter
may be used. Horn types and 4-ohm
tweeters may require an attenuator,
such as the 50-ohm pot shown in the
diagram. If the control action is too
abrupt, try a 25-ohm pot instead. The
recommended tweeter does not need a
potentiometer.

A sealed-back tweeter may be
mounted inside the cabinet, using the
manufacturer’s recommended opening,
but a tweeter with the rear of the cone
exposed should go on top of, or along-
side the speaker cabinet to avoid inter-
action with the 8-inchers.

The crossover should be about 5 ke,
even though the tweeter manufacturer
may recommend a lower figure. A single
non-polarized paper or oil capacitor
hooked up as shown in the eabinet dia-
gram provides a high-pass filter. This
means that only highs are allowed to
pass through to the tweeter, while the
8-inch speakers get both the highs and
lows. A 4-ohm tweeter requires an 8
or 10 mf capacitor, an 8-ohm tweeter a
4 mf capacitor. A 16-ohm tweeter uses
a 2 mf capacitor.

A full inductance-capacitance cross-
over provides improved performance in
the mid-frequencies. The L-C crossover
not only keeps the lows out of the

12

The author’s prototype
had front panel remov-
able. Here the cabinet
is being lined with a
layer of glass wool.

tweeter but in addition prevents the
highs from reaching the 8-inchers. The
capacitor values for the L-C crossover
are the same as given above and depend
on tweeter impedance.

The .13 millihenry coil which is con-
nected in series with the woofers is
made by tightly winding about 100 turns
of #18 enameled wire on a 1%” length
of 1” wooden dowel. The end pieces of
the coil form are made of 2” dises of
Masonite or any other flat nonmetallic
material. You can cut out the discs with
the same hole cutter used for the cabi-
net’s baffle openings. Do not screw or
nail on the disc end pieces; use glue.

After the speakers are wired, it's a
good idea to check their phasing. Do
this by connecting a flashlight battery
across the speaker leads. Both cones
should move either in or out at the mo-
ment of contact. If the cones move in
opposite directions, switch the leads
going to one of the speakers.

The coil may be held in place by loop-
ing a length of tape around its middle
and stapling the tape to the cabinet wall.
After the speakers are mounted, line
the inside of the enclosure and the back
panel with a 1-inch layer of glass wool
(fiberglass) . Ordinary lamp cord is fed
through a ¥%” hole drilled in the back
panel for connection to the 4-ohm taps
on your amplifier, ®
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Model 161 UTILITY TESTER®

EPAIRING ALL

CAL APPLIANCES

o Will test Toasters, Irons, Broilers,
Heating Pads, Clocks, Fans, Vac-
vum Cleaners, Refrigerators,
Lomps, Fluorescents, Switches,
Thermostats, efc.

|
AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

(Both 110 Volt and 220 Volt
lines).

Will measure current consump-
tion (amperes) while the oppli-
ance under fest is in operation.

o Tncorporates a sensitive direct-
reading resistance range which
will measure all resistances com-
monly used in electrical appli-
ances, motors, ef¢,

As an Automotive Tester the Model 161 will test:
@ Both 6 Volt and 12 Volt Storage Batteries ® Generators @ Starters @
Distributors ® Ignition Coils ® Regulators ® Relays ® Circuit Breakers
e Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems ® All Lamps ond Bulbs @ Fuses ® Heating Systems ® Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

® Will test all TV tubes (includin
picture tubes) for open filaments

and burned out tubes.

® Measures A.C. and D.C. Voltages,

INCLUDED FREE!!
This 56-page-book—practically a
condensed course in electricity,
Learn by doing.
Just read the following partial list
of contents: =T
* What'ls electricity? « Simplified
version of Ohms Law » What is

watiage? ¢ Simplified watllage
charts » How to measure volt-

with tester’s cord in outlet. cur-
rent consumption of applance
read direct on meter when line
connected (o receptacie on
. This typieal iron takes 17
{Good)

Simply insert tube in appropriate
socket then follow procedure as out-
iined In our manuai.

age. current, resistance and
leakage » How to test all electrical applliances and
motors using s simplified trouble-shooting technique.

Control circuits of most furnaces
use 24 volts obtained from step-

» How to test all TV tubes: also simple procedure for
determining which specific tube (or tubes) is csusing

Small electric fan motor indicates the trouble.

ol AT (grmen oHersislnow 0 50 ohms (normal resistance)

check room thermostat to see If

« How to trace trouble in the electrical circuits and
parts in automobtles and trucks.

Model 161 comes complete
with above book and test
feods. Only

Test Clrcuit Breakers

READ THIS!

Test Storage Batteries

READ THIS!

Test Generators

READ THIS!
You don‘t pay for the Madel 181 until AFTER you have examined it in the privacy of your home!

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you i
buy. If completely satisfied then :
send $5.00 and pay the balance |
at the rate of $5.00 per month |
until the total price of $22.50 :
|
|
|
|

ACCURATE INSTRUMENT CO., INC.

Dept. D-240, 911 Faile St., Bronx 59, N. Y.

Please rush me one Model 161. If satisfactory | agree ta pay $5.00 within
10 days ond balance at rate of $5 per month until tatal price of $22.50

(plus small P.P. and budget charge) is paid. Hf nat satisfactory, | may
return for cancellation of account.

(plus small P.P. and budget

N
charge) is paid. If not completely i
o Address
satisfied, return to us, no ex-
planation necessary. Ciry Zona, Srazd
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For the man who has everything . ..

and needs help to get rid of it . ..

The Panic Button

By Fred Maynard, Motorots, Inc.

AY YOU'RE the hard-pressed Madi-
son Avenue type. You worry about
everything . . . about the winter house,
the summer house, the three cars, the
two boats, the wife, the kids, the girl
friends. Sweat pops out on your brow,
your grey flannels get greyer. What do
you do next?

Relax . . . and just press your handy
Panic Button. Help is on the way. In
fact, everybody in the office will be on
the way to your sweatbox to find out
what the heck the racket is. So you pass
on all your problems to them and stop
worrying.

The original version of the Panic But-
ton was an electronic siren hardly as big
as a giant-size Miltown box. With an in-
genious transistor circuit, a homemade
coil and a handful of standard parts, it
produces the piercing wail of a true
siren. As a novelty, it attracts attention

14

everywhere—if that’s your life’s aim.

However, the Panic Button also has
a serious side. The fact that its circuit
does produce a true siren wail makes it
applicable for police, Civil Defense and
other emergency duties. On a police car
it can be combined with a small PA sys-
tem to form a dual-purpose unit. Its
output is sufficient to drive an efficient
PA horn large enough to alert a whole
area. And the Panic Button’s cost is a
fraction of the selling price of an air
siren.

Construction

You may build the button in any box
large enough to contain the parts. You
can see some of the versions in the lead
photos. The author’s model is built in a
314" x 2%” x 158" Minibox.

Inductor L1 can be wound in a few
minutes. The core is a ¥” diameter 2”
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COYNE offers

The future is YOURS in TELEVISION! Send Coupon ot write to address below
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in for Free Book
your own business'
and full details,

Coyne brings you MODERN-QUALITY Television Home Train- g‘dUdmf t;p:}sy

ing; training designed to meet Coyne standards at truly lowest cost A an.
—you pay for training only —no costly “put together kits.”” Not an
old Radio Course with Television “tacked on.” Here is MODERN
TELEVISION TRAINING including Radio, UHF and Color TV. ="~ "~ = === ===
No Radio background or previous experience needed. Personal :COYNE Television

guidance by Coyne Staff. Prac"(ical Job Guides to show you how to | Home Training Division

do actual servicing jobs—make money early in course. Free Life- |40 43.H4 New Coyne Buildin

time Employment Service to Graduates. | ”2.‘ W Congress p,,’.,,_, Ch.-‘.:, 7.1,

| Send Free Book and details on how I can get
- A
ELECTRICAL SCHOOL |
|Name. — S—

Coyne Quality Television Home Training at
CHARTERED AS AN EDUCATIONAL INSTITUTION 8. . COOKE, Jr., Prosident beditiness

No obligation, no
salesman will call.

| low cost and easy terms.
NOT FOR PROFIT Coyne—the Institution behind this train-
1501 W. Congress Parkway  Chicago 7, Dept. 43-H4, (1. . . the largest, oldest, beat equipped | city

* ewsidential achool of it kind. Fownded 1595,

State_____ —

—— . g GEE. Gws GEE: EED S D GPR G G GED WED G S CUR S SR Gm TEP G G SR S SN G —— —

/?hese men are getting practical training in NEW Shop-lubs of

ELECTRICITY [Popetvaess

7%  ELECTRONICS

4 ¢ ON REAL in&£ica$°€ repar’%for today’s "I_‘OP OPPOR-I
P 5 TUNITY FIELD. Train on real full-size equip-
41 ; Mﬂ'gﬁ,cfb%"ﬂ,a;?_'s ment at COYNE where thousands of successful |

Controls—Modern men have trained for over 60 years- -largest,
oldest, best equipped schoo! of its kind. Profes. |

)

Appliances— : ; r
Automatic sional and expenenced instructors show you
Electronic how, then do practical jobs yourself. No pre-

vious experience or advanced education needed. I
Employment Service to Graduates.

START NOW—PAY LATER—Liberal Finance and Pay- |
ment Plans. Part-time employment help for students.
GET FREE BOOK — ' Your Opportunities in Flectronics™
which describes all training offered in ELECTRICITY
and TELEVISION-RADIO ELECTRONICS-no l
obligation; NO SALESMAN WILL VISIT

Coyne Electrical School, 1501 W. Congress Parkway

'! RADIO ELECTRONICS Frermrrrrrar = |
<
' | - ON REAL MAll cou ou DDRESS BELOW A

. ] COYNE ELECTRICAL SCHOOL
TV Receivers— Dept.43-F —New Coyne Building
Black and White | 1501 W. Congress Pkwy., Chicago 7, III.
and Color | Send BIG FREE book ond details of all the
AM-FM and training you offer.
Auto Radios |
Transistors I Name.
|
|
1

Control Units

Printed Circuits
Test Equipment Addi M
City State
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long iron stove bolt with two nuts.
Screw one nut about 1%4” from the head
end. Next, cover the bolt with a layer or
two of plastic electrical tape to protect
the wire from the sharp threads. The
coil should be scramble-wound between
the nut and the head of the bolt keeping
an even distribution of wire over the
winding area. The turns should be kept
fairly tight since loose turns may result
in “ragged” sound.

Start at the nut end of the bolt and
wind about 150 turns of No. 28 cotton
or nyclad insulated wire. Bring out a
2” loop in the wire (for the center tap)
and then continue to wind 150 more
turns in the same direction. Wrap the
coil with a layer of tape and mount it on
a bracket or directly to the cabinet with
the spare nut. The 2” loop tap goes to
the negative battery terminal.

Circuit Operation

The oscillator comprises C1, Q1, L1,
R1, and R2 in a conventional Hartley
oscillator with inductive collector to
base feedback. The Hartley oscillator
alone, however, would produce a sine
wave and would sound more like a
whistle than a siren. The siren effect is
achieved by choosing the proper values
of C1, R1, and R2 which establish a
quench frequency determined by their
time constant. The quenching frequency
is highly sensitive to the voltage at the
junction of R1 and C2, rising to a high

16

frequency as the voltage increases.
The charging voltage at the junction
of R1 and C2 is dependent on the time
constant of R3/C2. In other words, R3
controls the rate at which the frequency
of the tone rises. When SW1 is closed,
the voltage across C2 starts to rise and
continues to do so, as long as SW1 re-
mains closed, causing the sound to rise
in frequency. Eventually equilibrium
is reached and the pitch remains con-
stant. When SW1 is released, C2 dis-
charges through R1 and R2, the voltage
at the junction of R1 and C2 falls, and

For ear-splitting volume an imexpensive PA trum-
pet such as the Olson Model S-350 may be used.
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RCA training at home can be the
smartest investment you ever made

Fascinaling

THEQRY

Look what
you get in
the Course in
Radio and
Electronic
Fundamentals

15 KITS

to build a Multimeter,
AM Receiver and Sig-

-

oSt
AR

= —u:‘j ,v

B

derstand form.

nal Generator. Kits
contain new parts for
experiments, inte-
grated so as to demon-
strate what you lear in
the lessons and to help
you develop technical
skills. Each kit is fun to
put together!

Containing all the basic
principles of radio and
electronics jn  easy-to-un-

LESSONS

Each containing  absorb-
ing, practical experyments
bound togcther 1n 20
books.

MULTIMETER

A sensitive precision meas-
uring instrument you duild
and use on the job. Big
43%4” meter with 50 micro-
amp meter movement.
20,000 ohms-per-volt sen-
sitivity d-c, 6,667 a<c,

AM REcCEIVER

Have the satisfaction of
building your own radio
receiver with this high-
guallty 6-tube superhetero-
yne set. Big 57 speaker,
fine tone!

SERVICE
PRACTICES

Full of practical, time-sav-
ing and money-saving serv-
icing tips, bound into 20
books.

SIGNAL
GENERATOR

A “must” for aligning and
trouble-shooting receivers.
Build it for your own use.
170 KC to 50 MC funda-
mental frequencies for all
radio and TV work.

Also, comprehensive, fully-integrated home study
courses in » Television Servicing » Color Television »
Automation Electronics + Transistors » Communica-
tions Electronics » Computer Programming « Elec-
tronic Drafting. Stake out your future in electronics

with any one of this wide variety of courses.
Practical work with the very first lesson! Pay-only-
as-you-learn! No long-term contracts to sign! No
monthly installments required. Pay only for one study
group at a time, if and when you order it!

SEND FOR FREE HOME STUDY CATALOG TODAY!
v

RESIDENT SCHOOL COURSES
in Los Angeles and New York City offer
comprehensive treining in Television and
Electronice. Day and Evening classes. Free
Placement Service. Catalog free onrequest.

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America * 350 W. 4th St.. New York
14, N. Y. ¢ 610 S. Main St., Los An-
geles 14, Calif.

The Most Trusted
Name in Electronics

RCA INSTITUTES, INC. Home Study School, Dept. ED-43

A Service of Radio Corporstion of America

350 West Fourth Street. New York 14, N. Y.

Without obligation, rush me the FREE 64-page illustrated booklet “Your Career in
Electronics™ describing your electronic home study training program. No salesman
will call.

NN e iy o i i

L7 1T T O————————————— e etebe oorrte mpmnsnes
[ —————————— Zowe...........SIMB..co.......ccommcseemen
Veterans: Enter discharge date ...

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage, no customs. no delay. Send coupon to: RCA Victor Company, Ltd.,
$581 Royalmount Ave., Montreal 9. Quebec.
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the frequency of the sound lowers
gradually. The rate of rise and decay can
be varied by changing the value of R3
or C2. The pitch of the tone can be
changed by using a different value for
C1. Both the speed at which the sound
rises in frequency and the upper limit
of its frequency are dependent on the
battery voltage. You can experiment
with different part values to achieve the
most desirable effect with the battery
selected.

Almost any audio transistor will pro-
duce oscillation in this quenching cir-
cuit. However, the dynamic range of the
siren tone will be greater if a high-gain
transistor such as a 2N1193 is used. An
even greater dyriamic range can be pro-
duced by using two low-gain transistors,
such as 2N1191s, in place of Ql, in
the Darlington amplifier configuration
shown in the schematic. However, this
may require further changes in the
values of R1, R2, and Cl1.

The oscillator output is emitter-fol-
lower coupled to the base of Q2. For best
results, the impedance of the speaker
voice coil should be in the range of 45
to 100 ohms. Ten-ohm speakers work
well but deliver less audio power, some-
what thinner quality sound, and cause
a much higher current drain on battery
Bl. Bl can be from 3-9 volts; greater
volume and a higher pitch is attained
with a higher voltage.

If a three-transistor circuit is built
and a 10-ohm voice coil speaker is used,
it will be necessary to power the Button
with at least size D flashlight cells. If
only penlight cells can fit in the housing,
it is necessary to use Alkaline Energizer
cells, such as Eveready E91, to supply

18

Inside view of one of the more compact ver-
sions of the Pamic Button. Components are
mounted on a perforated board with a cutout
for the loudspeaker. Arrangement not critical.

X2

Q3A

: “:‘ 2ZN1191

PARTS LIST

Resistors: I/ watt, 10%,

R1—62,000 ohms

R2—1220,000 ohms

R3—47,000 ohms (see text}

R4—330 ohms

Capacitors

C1—.05 mf, 100 volt or higher paper or ceramic

C2—100 mf, IS5 volt electrolytic

PBI—SPST push button switch

SWI—SPST slide switch
I—2N1193 transistor (Motorola)
2—2N669, 2NS54 or 2NI76 power transistor
{Motorola)

Q3A Q3B—2N119t transistors

LI—5Special coil {see text)

Spkr—100-ohm miniature speaker (Quam 22AO06Z100)
Available from Allied Radio and other distributors

Bi—3 volt to 8 volt (see text)

For greater dynamic range transistors Q3A.B
may be used instead of Ql. The two-transistor
d.c. circuit is inserted at the numbered points.
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the necessary current. Since the standby
current (SW1 closed, PB1 open) of the
3-transistor, 10-ohm voice coil speaker
circuit is over 300 ma, SW2 should »e
turned off when the siren is not in use.

An ideal housing for a king size
Panic Button is a $5.95 intercom sub-
station sold by McGee Radio Co., 1901-
07 McGee St., Kansas City 8, Mo. The
catalog number is M-45. The sub-station
contains a 4” speaker and an output

SOCKET
{BOTTOM VIEW)

transformer with a 45-ohm primary. In
addition, it includes a small chassis and
a spring-loaded DPST switch that can
be used for PB1.

When Q2 is connected to the primary
of the transformer, its load is 45 ohms
instead of 10 ohms; a much better match.
Also, the battery drain will be lower.
The chassis as supplied will easily ac-
commodate all the Panic Button's com-
ponents. ®

Power transistor Q2 in pictorial above is shown
mounted in g Motorola power transistor socket.
Home wound coil L1 is installed on small bracket.
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printed circuit

POCKET RADIO

Combination regen and reflex circuit
soup up simple two-transistor receiver.

THE POCKET RADIO receiver would win almost any construction project
popularity poll. But the hobbyist contemplating the construction of one
has a problem. What circuit should he use? Superheterodynes work well
but are expensive, complex and require alignment. On the other hand, a
one- or two-transistor receiver may require 10 to 20 feet of antenna to pull
in anything.

Here, then, is a little receiver that resolves the dilemma. Using two inex-
pensive transistors and a handful of other components, all major stations in
an area can be received without an external antenna. The completed receiver
fits into a small plastic case and all components (with the exception of control
R3 and phone jack J1) are mounted on an etched circuit board.

The etched circuit board is made first. Following the instructions in the
preceding article and using the full-size template as a guide, lay out the cir-
cuit with 13” tape resist on the foil side of the board.

After etching the board, two small slots are cut for the mounting lugs of
transformer T1. Push T1’s lugs through the slots and bend them over tightly
against the chassis. Tuning capacitor C1 is fixed to the board with Duco
cement.

The components can now be sol-
dered to the board. Thread the
leads through the appropri-
ate holes from
the non foil
side and solder
to the foil side.
Clip off the ex-
cess lead length
after soldering.
The shield lead
on transistor Q1
is not used and
and should be
cut short.
This com-
pletes the
wiring of the
circuit board.

Drill two
holes in the
plastic case for
Jl1 and the
shaft of C1. For
the type of vol-

ume control
(R3) shown, %

20 [
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3-3/8"

9 ((\‘\$ __ MAKES CONTACT WHEN
\%r PLUG IS INSERTED

In pictorial above.,
the foil side of the
board is shown in
an X-ray view. All
compomnents dare
mounted on the non-
foil side of the board.
Standard compon-
ents are used
throughout  circuit.
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PARTS LIST

Resistors: I/; watt, 10%

Rl=—{5,000 ohms

R2—270,000 ohms

R3—500,000 ohm miniatura
volume control—any type

R4—1,000 ohms
R5—2,200 ochms
R&—18,000 ohms
R7—470 ohms

Capocitors: Low voltage disc ceramic, uniess otherwise noted

C1—10-365 mmf miniature variable ca-
pacitor plus tuning dial {Lafayette
MS-274 and KN-24)

C2—12 mm¢

TI—Transformer, 100,000 ohms to 1,000
ohms (Lahre"o TR-97 or equiv.)

RFC1—3.3 millihenry choke {National
R-40)

Bl—9-volt battery {RCA vS309A or equiv.

C3—500 mm¢

C4—150 mm¢

C5—30 mf @ é-volt, miniature electrolytic

C6—.01 mf

Ll—flat transistor antenna coit
(Lafayette MS-330)

8!—2N374 transistor
2—2N217 transistor

D1,D2—IN&0 diodes

)
Misc.—Earphone, 7,000 ohm {Lafayette MS-Z&O) Other less expensive 3,000-ohm ear-

phones may be used with some loss o
(Lafayette MS-159 or equiv.); perforated copper-clad board, resist, etc.
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Full-size template for laying down the tape resist is shown at right. Only those holes which take
the component’'s leads are shown. Note that the resist tape goes over, not between. each row of holes.

two outside holes for the mounting
bolts and one center hole must be
drilled. The control is positioned on the
top half of the case so its three lugs
protrude over the cover edge. A small
groove is filed to clear the control lugs.

If the type of control shown is not
available to you in the 500,000-ohm
size, any miniature pot of the correct
resistance value may be substituted for
the one shown. If the standard type of
potentiometer is used, it may have to be
located in a position other than that
shown in the pictorial.

Rather than use a pot with a switch
for turning on the radio, it was decided
that the old trick of modifying the ear-
phone jack as a switch would be em-
ployed. Battery life is conserved since a
glance at the jack tells you if the set
has been accidentally left on. Bend the
center contact of J1 as shown in the pic-
torial so it will connect the battery when
a phone plug is inserted.

Place the circuit board in the bottom
half of the case. Connect R4 to volume
control R3 and solder the appropriate
wires from the circuit board to J1, R3
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and R4. Close the case and attach the
tuning dial to the shaft of C1. To turn
on the receiver, simply plug in the ear-
phone.

If the receiver whistles as you tune
across the band, try using a smaller ca-
pacitance value for C2.

How it works. A combination of re-
generative and reflex operation is the
secret of this receiver’s sensitivity and
selectivity. The RF signal is picked up
by ferrite antenna L1 and fed through
C3 to the base of Q1, where it is ampli-
fied. The RF signal now appears at
Q1’s collector and is fed back into L1
(via C2) for further (regenerative) am-
plification. The souped-up RF signal is
next fed from Q1’s collector via C4 to
detector diodes D1 and D2 (hooked up
in a voltage-doubler circuit). The
audio output of the diodes is reapplied
to the base of Q1 (from the cathode of
D1) and Q1 now functions also as an
audio amplifier. From Q1 the amplified
audio signal is coupled by T1 to-output
transistor Q2 for final amplification, and
then fed to the earphone from the col-
lector element of Q2. ®
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You can build your own underground wireless

communications system with the . . .

TERRAQUAPHONE

By Fred Maynard

Motorolo Semiconductor Products

HUNTERS, campers, anglers, and other outdoor types may possess closets full
of expensive equipment; but there is one item they’re all likely to lack. That
is a means of communication when in the field.

Unless a sportsman is also a ham or a Citizens Band licensee, he is cut off from
the world when his hunting party splits or his fishing party spreads out. Whether
g he wants to tell his companions, “Hey come
on over; they’re biting here,” or wants to
summon help, he has no way to transmit
his message.

The Terraquaphone answers this need
for communications in the field. It also

has other applications as an emergency

signaling device, and hobbyists will
find it an interesting experimental
apparatus.
As the name Terraquaphone
(earth-water phone) im-

= -ij'IV/‘ ooty
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Transistor amplifier is heart of Terraquaphone, Talk-Receive switch (SW2) is shown in Talk {depressed)
position. In Receive position, power transistor Q3 is switched out and current drain is only 10 ma,

PARTS LIST

This list includes all components necessary for one
Yerraquaphone station. For two stations double the
quantities.

Resistors: /3 watt, 10%  R4—470 ohms
RI,R8—4700 ohms R5—4800 ohms
R2—100,000 ohms R&6—33,000 ohms
R3—10,000 ohms R7—2200 ohms

Copacitors: i5 volt or higher rating

CI1,C3—i mf, paper or disc ceramic

C2—15 mf, electrolytic

C4,C5—5 mf, electrolytic

TI—Any 6.3V filament transformer (used as output
transtormer)

SWI—SPST toggle switch

SW2—4.pole, 2-position spring return lever switch
(Centralab No. 1457)

Bl ,82—Two &Y lantern batteries in series, 8 size D
flashlight cells, or car storage battery

JI,JZ—?muIa'ed banana jacks
§,Q2—2N119l or 2Né&50
3—2NI176 or 2Nb6%

Probes—2 each of the following '2"x18” copper,
steel or aluminum rods—pointed. Flexible wire,
banana plugs, battery clamps

Sockets—2 standard transistor sockets, | Motorola
M-I5 mounting kit

See-Zak Chassis Parts 4-R3B sides, 2-P88 panels by
Rimak, 10929 Vanowen St., N. Hollywood, Calif.

Handset—includes carbon microphone and 35-100
ohm dynamic earphone. May be purchased as
separate items. Handset available from Olson
Electronics, stock No. PH-37 @ $2.35 post paid
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plies, the instrument transmits voice
communications through earth or water.
It is an underground wireless telephone
or “radio.”

An Old Idea

The idea of communicating via earth
currents can be traced back to the year
1885 when an American, Nathan B.
Stubblefield, achieved wireless commu-
nication using telephone equipment and
ground stakes. Many now credit Stub-
blefield with the invention of radio, but
what he actualiy invented probably was
the underground wireless telephone.

There’s a considerable difference be-
tween underground radio and under-
ground wireless telephone although the
terms often are used interchangeably.
In underground radio, an RF signal is
radiated into the earth. A portion of it
reaches the surface and is propagated
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Subchassis with all amplifier components. Sockets of
Ql, Q2 are mounted using small standoffs, Q3 socket
is set on aluminum heat sink. Small nails driven into
wooden base serve as tie points for components. Ap-
proximate dimensions of the subchassis wooden base
are 2Y2x6xV (or ¥2)”. Heat sink dimensions are 2Y2x4".
Exterior dimensions of the chassis box are 8x8x3".

Numbered leads from case mounted components (be-
low) connect to leads from subchassis shown above.

10 Rt
10 HANDSET (BLK)

TO Cat
TO HANDSET {WHT )

10 RS, b

TiiGAN)
WIRING OF SW2

TO HANDSET

25

AmericanRadioHistorv.Com



Subchassis is fitted in cabinet as above. Avoid
shorting out the wiring, components or tie points.

along the interface between earth and
air. A range of more than 100 miles is
possible if sufficient power is applied.

Audio Transmission

Underground wireless telephone is
something else again. No RF is em-
ployed. Instead, audio signals are
pumped into the earth and travel
through soil and water in all directions.
The earth then becomes a giant sheet
resistance and conducts the audio signal
just as would a sheet of metal foil (al-
though offering much more resistance).
Receiving probes put down almost any-
where in this sheet pick up the signal.

The Terraquaphone’s range depends
on many variables. They include the
homogenity of land or water in terms
of resistance, moisture content (a Ter-
raquaphone test in Arizona where the
soil is quite dry achieved only 600 feet),
absence of rocks (insulators), and the
amount of dissolved salts in a body of
water.

The Secret is Spacing

Since the sheet resistance concept is
probably new to most readers, a word
of explanation is in order. The two
probes stuck into the ground will meas-
ure a certain resistance between them,

26

as we mentioned before. The total re-
sistance is actually composed of the
resistance directly between the two
probes shunted by an infinite number
of other resistances, growing larger and
larger as the resistance paths between
the probes become more circuitous.
Since the signal fed into the earth is de-
veloped across these resistances, it is
necessary to place the pickup probes so
they include as much signal path be-
tween them as possible. In general, the
two sets of probes should be parallel to
each other. The spacing of each pair is
determined by the distance between the
two Terraquaphones. The farther apart
they are, the greater the range. Other
things being equal, usable two-way
communications usually is possible over
a distance 30 to 50 times the probe
spacing. A spacing of 30 feet then would
mean a 1,500-foot range.

If probe spacing, sheet resistivity
and orientation remain the same, signal
strength diminishes as the square of the
distance. Thus, doubling the distance
between two Terraquaphones cuts sig-
nal strength to one-fourth its original
level.

Since it is impossible to know exactly
what sort of conductivity there is in any
specific area, a certain amount of ex-
perimentation is required to achieve
optimum results.

For a boat installation, the Terraqua-
phone’s probes should be mounted on
the bow and stern of the craft. Two
boats wishing to communicate should
be parallel to each other, with beam
facing beam. ®
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STEREO FM SIGNALLER

Spotlight those elusive stereo broadcasts with an
easy-to-build signaller that works with any tuner or
multiplex adaptor. We also present plans for adding
filters and a cabinet to your stereo FM adaptor.

By Harry Kolbe

HE QUESTION, “Are you sure you're getting stereo?” is an-
swered automatically if you have an adaptor or tuner that
signals when stereo is received. For those whose equipment does
not include such a useful function, here are plans for a universal
add-on stereo signaller.
Signaller may be built as a separate unit on a small chassis
(as shown) or, if there is room, can be put into an existing tuner

Fig. 1—One-tube signaller
may be constructed on a small
chassis with panel as shown
or buill into an existing multi-
plex adaptor. B-plus voltage
is taken from either the tuner
or adaptor. Filament voltage
is supplled by transformer.

- p 10 8¢

150-180 v OC
—® 1o ono
00K
R?
L) 86K
€4 =2 "nu
198 e
RI,R2—10 megohms, !z watt, 10% C4—1,800 mmf, 600v., disc capacitor
R3—47,000 ohms HG o VI—I12AX7 or ECCB83 tube
R4—100,000 ohms 4 - DI—IN&0 crystal diode
RS—1.2 megohms - e« Ti—Filament namfom_!er 63 v. @ ! amp.
R6—270,000 ohms & - NLI—NES| neon lamp in pitot lamp assembly
R7—56,000 ohms % ” with clear jewel . .
Cl—.001 mf, 600v., disc capacitor Ll is a 15-60 mh TV width control {Miller
C2—68 mmf £ f - $319). The required inductance is 4-50 mhs
C3,C5—500 mmf, ” ~

or adaptor. If you have built a stereo adaptor on a printed cir-
cuit board there may be room to build the signaller on the same
chassis.

Power for signaller is tapped either from the FM tuner or
adaptor: 150 to 180 volts of B-plus are necessary (keep the
B-voltage down to 160, no higher than 180. If you exceed 180
volts signaller will stay on constantly). 117 volts AC is tapped
off after the tuner on/switch to feed filament transformer TI1.

AmericanRadioHistorv.Com
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Fig. 2—Signaller is shown on a flat surface
rather than built In a chassis to permit its con-
struction directly into an FM tuner or your multi-
plex adaptor. Coil L] mounts in the hole to the
right of the tube socket. Transformer T1 mounts
in dotted line area on opposite side of chassis.

e

5 TO POwWER
7 TRANSFORME R
/

/

3

)
E? T
BRCRL

18LACK)

ON-OFF SwITCH ON

TURERoRAARAETOR] LRI e b ice

r—i TO R7,NLI
.’/ :

Completed signaller, less B-plus supply. Coll L1
is mounted between pilot lamp assembly and V1.
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TO B+

TO
POWER Sw
(SEE ABOVE)

TO MAIN
CHASSIS
GND

The signaller uses separate filament
transformer because the added filament
drain on the tuner supply might over-
load its power transformer. The tuner’s
B-plus supply will not be overloaded
since signaller requires only 1.5-2 ma.
The two input jacks (J1, J2) on sig-
naller are wired in parallel. A low-
capacity shielded cable connects J1 to
the tuner’s multiplex jack; J2 is con-
nected to the multiplex adaptor input. If
signaller is built directly on the chassis
of a tuner or an adaptor, the jacks may
be eliminated and the signaller con-
nected directly to the appropriate points
both for signal and B-plus voltage.
Component layout is not critical;
however, some care must be taken in
the location of coil L1 if signaller is
built in an existing unit. Keep L1 away
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from audio circuitry which may pick
up the amplified 19-kc pilot signal.

The only slightly tricky step in con-
struction is the modification of L1, a
standard TV width control. L1’s coil
form is about a half-inch too long for our
purposes and must be shortened.

Taking care not to damage the wind-
ing, pull the mounting clip off the coil
form. The tuning slug will come off with
it. Apply small amounts of cement sol-
vent to the fiber collar that holds the
{wo terminal lugs. Be careful not to get
solvent on the coil windings. The ce-
ment holding the collar soon will soften
enough to allow the collar to be moved.
Slide the collar along the coil form to
within %" of the coil and re-cement.
Cut off about %" of the section now
exposed. Re-insert the slug assembly
and push the mounting clip back on the
form. L1 is now mounted by pushing it
through the %" hole until the mounting
clip clicks firmly in place.

Adjustment of signaller: After the
four power connections are made (see
pictorial), a shielded cable is connected
between J1 on the signaller and the

tuner’'s multiplex jack. Turn on the
tuner and tune in a station that you are
sure is broadcasting stereo. Now adjust
the slug of L1 until the neon indicator
goes on.

The circuit relies on the 19-kc signal
that always accompanies a stereo broad-
cast to fire neon bulb NL1. The signal
from the tuner’s multiplex jack is fed
through a high-pass filter consisting of
Cl1, C2 and R1. This filter attenuates
audio frequencies below 19 kec. V1A,
which has a high input impedance to
avoid loading down the tuner detector,
amplifies frequencies of 19 k¢ and up.

V1B is so biased that it is normally
drawing enough current to keep the
voltage at its plate slightly below the
voltage necessary to fire or sustain neon
indicator NL1 (60 v.). When the 19-kc
signal appears at the grid of V1B it is
rectified by D1, which puts a relatively
high negative potential on the grid. The
high negative grid voltage cuts off V1B
and the plate voltage rises high enough
(70 v.-110 v.) to fire NL1. Flickering
of the bulb while tuning should be ig-
nored. *

FILTERS AND CABINET

for your Stereo FM Adaptor

For that cooler, cleaner stereo—add a filter to your multiplex adaptor.

Although a number of commercial
adaptors do not include filter circuits,
our tests have indicated that they are
almost mandatory. Let's look at the rea-
sons. All MX adaptors operate with a
high-level 38-kc internal signal. In some
units, the 38-kc signal is the amplified
and doubled pilot carrier broadcast by
the FM station. In other adaptors, the
38 kc is generated by an oscillator syn-
chronized by the FM station’s pilot
carrier.

Within the adaptor the 38-kc level
may be as high as 30 or 40 volts and de-
spite de-emphasis, an appreciable 38-kc
signal may appear at the output in addi-
tion to the stereo signal. Although the
38-kc signal can't be heard, amplifiers
and tweeters can respond to it. It could
overload the amplifier or even burn out
a tweeter’s voice coil. And when tape-
recording stereo broadcasts, the output
of the adaptor or its harmonics could

Fig. 3—Cabinet for your MX adaptor and signaller
may be comstructed to suit requirements of user.
A suggested cabinet for the printed-circuit version
of the adaptor would have a metal front panel %"
wider than the chassis. The cabinet would be
built of %" plywood bolted to the chassis sides.
The cabinet sides should be about 1” higher
than the tallest component used In the adaptor.
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beat with the recorder’s internal bias os-
cillator and cause beat notes or birdies.

Several filter systems were tried and
for our purposes, the best design turned
out to be a modified twin-T filter. This
filter not only incorporates a null over
the 38-kc region but also provides de-
emphasis. Not as critical or expensive
to build as other types, the two filters
(one for each channel) may be con-
structed using 5% tolerance resistors
and capacitors.

Since the stereo FM broadcasts have
an inherently lower signal-to-noise
ratio than mono, a switchable high-fre-
quency noise filter has also been added
to the adaptor. In a weak signal area, a
restricted high-frequency response may
be less objectionable than noise. The
noise filter consists of two capacitors,
C15 and C16 (one for each channel),
which when switched in by S1 provide a
high-frequency roll-off starting at 5 ke.

Construction steps are as follows:

(1) Mount Noise Filter switch S1 on
chassis apron on the side of output jacks
J2, J3 opposite power switch SW1.

Important: Before unsoldering any
connections, use a heat sink to protect
diodes D1 and D2 against heat damage.

(2) Remove the original C15 and C16
capacitors (.001 mf) from the circuit
and discard. (3) Disconnect the leads
of C17, C18 to matrix terminal strips.
Now a 4” length of black hook-up wire
is connected to the lug in place of C17.
A 4” length of red hook-up wire is con-
nected in place of C18. (Leave the other
lead of each capacitor connected to its
respective tube socket pin.) (4) Re-
move the original 1% resistors R21, R22,
R23, R24 from the matrix terminal
strips and discard. Substitute the new
values of R21, R22, R23, R24 (see Parts
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TO V3
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Fig. 4—Part of original MX adaptor
schematic showing changes. The new
components required are listed below.

NEW COMPONENTS
Resistors: /2 wait, 5%
R1,RIA—51,000 ohms
RI R2A—8, 200 ohms
R3.R3A —[0.000 ohms
R20,R21 R22,R23—22,000 ohms
Capacn'ors
CI1,CIA—82 mmf, 5% silver mn:a
C2,C2A—430 mmf, 5%, ~
C3,C3IA—510 mmf 57, '«
Cl5 Cl16—.005 mf @ 200v. Oubular or disc
S1—DPST toggle or slide switch
Misc,—5-lug terminal strips with center lug

grounded

TO V3,
PIN 2

List and Fig. 4). Capacitors C13 and
C14 remain unchanged. (5) Assemble
the components (except C15, C16, C17,
C18) on the two 5-lug filter strips as
shown in Fig. 5. Note that the center lug
of each strip is grounded. (6) Mount the
two filter terminal strips with 6-32 hard-
ware. One strip (we will call it A) is in-
stalled approximately under C19; the
other is installed approximately where
C17 is located. (7) Now wire in the
two strips as per Fig. 5. Connect the
free end of C18 to the filter strip A
located under C19. Connect C17 to the
other strip. (8) Connect the previously
installed red lead from one matrix strip
to the A filter strip where C18 and R1A
meet. At this same lug connect one lead
of the new capacitor C16.

Connect the previously installed
black lead from the other matrix strip
to the junction of C1, R1 on the filter
strip installed adjacent to C17. Connect
C15 to the same lug. (9) The free ends
of C15 and C16 are connected to Noise
Filter switch S1 as shown in Fig. 5. S1’s
other two terminals connected to the
nearest ground point. *

Fig. 5—New filter strip 1o be added to original
adaptor. Note that two of these must be built

TO JUNCTION OF TO v3, PIN 7

—Ra0, R22 TOo V3, PIN 2
TO JUNCTION OF
R21, R23
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Electronic
Fish Lure

A fisherman's dream come true.
Have fun, Sons of Izaak Walton.

By Forrest H. Frantz, Sr.

IT is generally known that fish are attracted
by light and sound. As a result, there have
been a large variety of fish lures marketed to
entice the denizens of the deep to the angler’s
hook.

However, most fish lures use expensive high-
voltage batteries. This one employs a single
1.5-volt flashlight cell to operate both the light
and the sound portion of the gadget. Only a
buzzer, an inexpensive miniature output trans-
former (T1), and an alligator clip are required
for construction of the unit which is then
housed in a small waterproofed glass jar.

Construction

First fasten a 4” length of wire to each of
the buzzer screw terminals and run these leads
through the back of the buzzer. Place a few

%& O fiber or metal washers between the battery
holder and T1 and the back.of the buzzer to

E? make the holder and T1 flush with the back
edge. Next frsten the battery holder in place

over the bu.zer mounting hole. Solder a lead

from the frame to the screw and solder one
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BUZZER

Place washers under $rans-
former and battery holder
for flush mount against
edge of buzzer. Alligator
clip connected to lug on
battery holder starts unit.




of T1's green secondary leads to its
frame. Solder the other green secondary
lead and the lead from the buzzer coil
terminal to the positive battery holder
terminal. Solder the clip to thé other
buzzer lead which should be long
enough to permit clipping to the nega-
tive battery terminal. Connect the red
primary leads of T1 to the neon lamp.
Fasten the neon lamp to the battery with
a rubber band and place the battery in
the holder.

If the buzzer sounds too loudly, you
can weaken its signal by inserting a
small value resistor at the point marked
“X” in the schematic.

Operation

To operate the lure, all you need do
is connect the clip to the negative bat-
tery terminal and adjust the buzzer con-
tact screw for a clear high frequency
note. This adjustment may be somewhat
critical and you may have to repeat it
several times. Install the buzzer in the
jar, fasten the lid, and lower the lure
into the water on a line. If necessary
add weight to the jar, and use cello-
phane tape to hold the components and
the weights in place.

A hook made of No. 14 copper wire
may be soldered to the jar lid for attach-
ing the line. Since a glass jar is used, it's
a good idea to provide a similar hook on

+|

3

the inside of the jar lid to permit tying
a string to the battery holder. Then, if
the jar is broken by accident when the
lure is submerged, the contents will
not be lost. If through some accident the
jar does break, the electronic compo-
nents should be dried by placing in the
sun or an oven. If immersed in salt
water, rinse in fresh water before dry-
ing.

This lure provides continuous sound
and light. Those anglers who prefer pe-
riodic or intermittent sound and light
can add an external remote on-off
switch for operation from the boat.
Leads will have to be added and brought
out through waterproofed insulated
terminals in the lid and given several
coats of spar varnish. You could also
install a mercury switch between the
clip and buzzer and position it so the
lure is normally on. Attach a string
to the jar to tilt the unit to switch
it off.

How It Operates

The pulsating direct current that ap-
pears across the buzzer terminals is
stepped up by the primary of T1. The
high AC voltage across the secondary
of T1 energizes the neon lamp. T1 con-
nected in reverse steps up the voltage
to almost 100 volts, sufficient to light the
neon bulb. e

PARTS LIST
NLI—NE-2 neon lamp
Ti—Miniature output transformer; 2,000 obm pri-
mary, 8-ohm secondary (Lafayette TR-93 or
equiv.)
1—1.5-volt code practice burzer
|—1.5-volt battery and matching holder
1—Alligator clip

TI NLI

When buzzer contacts open, collapsing
magnetic field in primary of T1 induces
high voltage in secondary to light NLI.
Add a resistor at X to weaken buzxzer.
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HEAD PHONE-ADAPTOR

—=r..-a---_

Don't waste watts! Here's an
inexpensive device

that allows you to
connect any of the

new low-imped-

ance headphones
directly to the out-
put jacks of your
stereo preamp
or AM-FM

stereo tuner!

By Harry Kolbe

Schematic of complete adaptor. Optional jacks J6. J7 are
used only with headphones which have dual phone plugs.

PRL  SEC.
J(e—|-oTo—r¢ -
|s2 1 T2 e, )
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PARTS LIST
R1,R2—40-ohm wirewound potentiomaeter
T1,T2—output transformer—Primary: 7,000-10,000
ohms, Secondary: 3-8 ohms (Lafayette Radio
TR-49 or the equiv.)
Jl-4—single-hole mounting phono jack
J5—3-conductor, open circuit phone jack (to match
headphone plug
S1—SPST slide or toggle switch
$2—DPDT slide or toggle switch
I—~aluminum utility cabinet approx. 4" x 5” » 3"
J6,J7—See text

Unit with its front panel dropped to show the intemal wiring.
Transformers are installed toward rear and in position shown.

LTHOUGH the new 8-ohm stereo
headphones are ideal for solo hi-fi
listening, they present problems. In the
first place, it’s a nuisance to have to
disconnect the speaker leads from the
amplifiers and replace them with the
headphone leads. And secondly, it
seems wasteful to use two high-powered
amplifiers to drive a pair of headphones
which require only a fraction of a watt
for ear-splitting volume.

This impedance-matching switch box
solves both these problems in one fell
swoop. A Phones-Amp. switch (S2)
provides instant choice of phone or
speaker listening, and the impedance
matching feature permits the direct
connection of 8-ohm headphones to the
preamp or tuner instead of to the am-

plifier’s 8-ohm output terminals.

The box contains two output trans-
formers, T1 and T2, which serve as the
impedance matching devices. The
units specified in the parts list can be
purchased for only 39¢ each. Po-
tentiometers R1 and R2 across the
secondaries of T1 and T2 are large
enough not to load down the head-
phones and yet allow compete control
over the level of the signal fed to each
ear.

Phones-Amp. switch S2 receives the
stereo signals from the preamp or tuner
via J1 and J2. In the Phones position,
S2 feeds the signals to the primaries of
T1 and T2, while in the Amp. position,
the signal is routed directly to the in-
puts of the amplifiers via J3 and J4. For
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Adaptor is constructed in two separate assemblies, front panel and cabinet. which are later interconnected.

standard mono reception, Stereo-Mono switch, S1 parallels J1 and J2 so a signal
appearing at either jack is fed to both earphones.

Construction

The wiring and assembling of the adaptor box is evident from the pictorial.
For ease of construction, the front panel on which the two switches, pots and J5
are mounted should be assembled and wired first. The cabinet containing the two
transformers and the four phono jacks is then assembled. Note that the jacks are
the new single-hole mounting type that do not have a fiber mounting plate. The
shielded wires have their shield leads connected to the ground lugs of the jacks
and their hot leads connected normally. No ground connection is made to the
shielding at the end of the leads connected to S2. Make sure that you allow enough
shielded lead to enable the front panel to lie flat as shown in the pictorial.

Transformers (T1, T2) are mounted at right angles to each other and as far to the
rear of the case as possible to allow sufficient clearance for the front panel com-
ponents. A ground lug is installed

under a mounting tab of each trans-

former and the red and bare leads
are soldered to the lugs. (Some
transformers may have two bare
secondary leads instead of one bare
and one green lead.) Make sure
to scrape the enamel off the bare
lead before soldering or a bad joint
may result.

When FM stereo multiplex pro-
grams start coming through, the
headphone adaptor will work equally
well connected to the outputs of your

multiplex adaptor. Most MX adaptor
units have cathode-follower outputs

\ T:‘,;‘ o and hence can drive the headphones
' through the adaptor box.
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Interference Reducer

You can kill most radio noise from ap-
pliances with a .1 ml 600-volt capaci-
tor. Connect it across the line inside
the appliance, if poscible, or mount in
a small metal or plastic box. Tougher
cases may require two capacitors with
the ourside leads connected across the
line and their center leads twisted to-
gether and grounded to a water pipe.

Can-Opener Knob Puller

To help loosen a tight radio, TV, or hi-fi push-on
knob. a puncture-type can opener makes an ideal
tool. The opener is bent at just the right angle
and its wide tip won't cause damage to either the
push-on knob to be removed or the unit's cabinet.

Tube Maintenance Record

A chart of all the tubes in your TV, their function
and replacement date pasted to the back of the
set will help in predicting the life In each tube.
Mark down the location of each of the tubes also.
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An Experimental

NEGATIVE ION

Generator

Here's an inexpensive home-built device that dupli-

cates costly commercial units
By George Gordon

] Y ALL odds, the most-talked about new electronic device now on the mar-

ket is the negative-ion generator. How well these invisible particles do the
jobs claimed for them is open to some question (still in basic research), but the
fact remains that a great many negative ion generators are being sold for $75
to $100 and more.

We therefore present the Negative Ion Generator as an experimental appa-
ratus. It is an interesting project to build and its method of operation can make
an engrossing study. Cost can be held to less than $20.

This generator also includes an optional ozone lamp (OZ1) which may be
switched on (with SW2) for short periods to rid the air of unpleasant odors.
It should not be turned on continuously because high concentrations of ozone
can be harmful.

All components of the generator are standard including the radioactive ele-
ment, which actually is an anti-static “jewel” normally used to keep records
dust-free. The radioactive ionizing element is a tiny bit of radium sul-
phate set in a metal cup. It emits about 90,000 alpha particles (or elec-
trons) a second and has a half-life of more than 1,500 years. It is quite

ozt METAL Cup ' RI—3.3 meg, Yz watt resistor
3 Ozons lamp—4 watt G4StI (Available

~ RADIUM e
SULPHATE ' ( ? PARTS LIST (Continued)

At_tm'lg:” from La'a!eﬂe Radio and elsewhere)
sc%a::u x Aluminum Filter—E-Z Kleen manufac-
il e 1——'_ tured by Research Products Corp.
,__N_Hl t(‘A'vlmlllabls at :urdware) and air con-
T ’ - itloning supply stores
er S‘“il SRS SEgasAD A1 t—lonlzing Jewel Audiotex Atomic

o c2 3I3IMEG Stat Elem. By Audiotex Mfg. Co.,

Y sme X -'MFT 400 S, Wyman, Rockford, lii.

Wi ] -1200v 0C t—Fan and motor
Ig: i=12" speaker baffie
Voltage Doubler

PARTS LIST

Ti—Power transformer, 475 to 525 volt center-
tapped high voltage secondary (center tap un-
used), or 1000 volt secondary for half-wave T1
hookup
Cl—.1 mf 1000 volt tubular capacitor
C2—,1 mf 1400 volt tubular copacitor (You may
substitute two .05 mf @ 1600 volt capacitators
connected in parallel for CI and C2)

Cl
AMF

SRI-SRS—Silicon rectifier, 200 ma, 400 volt pedk SW1 NEGATIVE
Inverse voltage. (Available for 50¢ each at Tab. LEAD
111 Liberty St., New York, N. Y.)_{SRI must have
a PIY rating of at least 1500 volts™Current rating Half Wave
of | ma or higher is adequate)
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Ionizing jewel is glued in @ %" hole drilled in
a 1” block of wood glued to unit's front panel

harmless unless it's swallowed or held
close to the nose for a long period. The
electrons emitted by the element join
molecules or atoms of oxygen (oxygen
usually exists in molecular form in na-
ture). Since each electron carries a
negative charge, it upsets the balance
of the neutral molecule and transforms
the whole mass into a negative ion.

The generator propels these ions out
into the room with a 1,200-volt negative
charge on the metal cup and aluminum
filter screen. Air set in motion by the
fan also helps circulate the ions around
a room. Keep the enclosure at least a
foot away from any wall to insure an
adequate air flow through the rear of
the cabinet.

The particular filter screen specified
for the front and rear of the enclosure
is a new product designed as an air con-
ditioner filter replacement and the
manufacturer claims that it effectively
removes dust, pollen, etc., from air pass-
ing through it. Resistor (R1) isolates
the screen from the power supply and
eliminates all possibility of shock.

Construction

The voltage doubler circuit shown
uses the full high voltage secondary
winding of an ordinary power trans-
former to deliver 1,200 volts DC. If you
have or can purchase cheaply, a surplus
transformer with a 1,000-volt secondary,
you can use a high-voltage diode in a
simpler half-wave rectifier circuit. Be
sure to tape up the ends of unused cen-
ter taps and filament windings.

The silicon rectifiers employed in this
unit sell for about 50¢ each. Their peak
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inverse voltage rating is only 400 volts,
however. Since a 1,200-volt silicon rec-
tifier costs about $2.50, the cheaper ones
were used in series for economy reasons.

The ionizing jewel is mounted by
drilling a Y4-inch hole in a 1” block of
wood, gluing the jewel in the hole and
then the block to the front panel.

The smaller the fan, the smaller the
enclosure you will need, of course. In
this case, speaker baffle for 12" speakers
was used because it combines a compact
attractive appearance with relatively
low cost. If the fan is small enough, a
10-inch baffle will do.

Make certain that you solder a lead
from the negative side of the power sup-
ply to the ionizing jewel. Using the posi-
tive side will simply attract the negative
ions and ground them. Solder the lead
to the metal cup containing the radio-
active element with a hot iron and work
quickly! The solder will take hold bet-
ter if you first scrape the metal at the
point to be soldered to obtain a shiny
surface.

The front filter connected to the nega-
tive DC potential serves as a charged
screen to repel any negative ions that
may wander back toward the enclosure.
The amount of aluminum filter needed
will vary from 1% to 2 square feet de-
pending on enclosure size. Since you
can't solder to the aluminum, thread
the bare end of the negative lead
through the screen. Do the same with
the lead to the jewel. A 40 watt incan-
descent lamp must be used in series with
the ozone lamp to provide adequate bal-
last. CAUTION: Do not expose your-
self to or look at the direct rays of the
ozone lamp. ¢
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By Ronald Benrey

RAPID GROWTH in popularity of transistors and the
miniaturization techniques that came with them have
created a demand for a suitable chassis system. Although printed-
circuit board is widely used in industry, among experimenters,
the perforated chassis board is by far the most popular method
of mounting components. Unfortunately, the hobbyist doesn’t
always use the boards wisely; in fact a large number of unsuc-
cessful projects can be traced to their misuse.

Small components can be secured to perforated chassis boards
by miniature nuts and bolts, clamps, etc., or by the leads of the
parts themselves. The latter method is possible because of the
light weight of most miniature components. Interconnections
are made using push-in terminal lugs (flea clips) as junction and
solder points. Thanks to the great number of adjacent holes,
a lug pattern can easily be made to suit any circuit, and by
simply removing the clips, the same chassis board can be re-used
many times. A variety of clip types are available for temporary
connections and experimental work.

Sizes and Shapes

Boards can be easily shaped to suit a particular. application.
You can save money by buying large boards and cutting off sec-
tions for individual projects. A fine-toothed coping or jew-
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eler’s saw, using light pressure to pre-
vent splitting will serve nicely. Cut
along a row of holes whenever possible.
Airplane-type tin snips also can be
used to cut the boards. With a little
practice you can learn to break the
board (over a desk edge) along the
row of holes desired.

The best way to make large holes is to
enlarge one of the small holes with a
drill, then widen this pilot hole with
a tapered reamer. Chassis punches can
be used on high-quality phenolic board
but in general it’s best to ream large
holes, not punch them. Odd shapes are
easily cut with a nibbling tool such as
the inexpensive Adel type shown.

Perforated boards are not very strong
and tend to crack under strain. Conse-
quently, they should not be used to
support heavy components such as
standard-sized transformers. Lack of
mechanical rigidity also makes them
unsuitable for high-frequency equip-
ment requiring a non-flexible chassis.

Heat-producing components should
not be mounted too close to the heat-
sensitive phenolic material. However,
as most transistor build-it articles de-
scribe low-frequency devices using
lightweight and cool-running compo-
nents, the above disadvantages are un-
important to the home experimenter.

A few simple tools will suffice for cutting out
even the most complicated shape chassis board.

Miniaturized vs Open Construction

There are two basic approaches to
using the perforated chassis board.
Maximum miniaturization implies
the use of the smallest possible board,
miniature and subminiature compo-
nents, tight layout and elimination of
such “luxuries” as transistor sockets,
insulation and comfortable working
space. And unless you’re really skilled,
damage to components during soldering
and mistakes in component polarity run
wild. You’ll find that troubleshooting a
miniaturized circuit is often more diffi-
cult than building it. Component prices
go sky-high as size decreases. Unless a
device cries for miniaturization, stick
to the open construction technique.
The correct approach is shown in the
photos. Note the use of buss bars at the
top and bottom edges and the squared-
off components and leads of the transis-
torized preamp. Although there are
about 30 major components in a fairly
small area, everything is out in the
open, and there is no doubt about po-
larity—and no danger of a short circuit.
In addition, all the components are
mounted so their values may be read.
Since it is easier to do it right the first
time it doesn’t make sense to build a
rat’s nest instead of an electronics proj-

Several types of small pushin terminal lugs are
designed for use with perforated chassis boards.
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It trequently pays to redraw a schematic to adapt
it to the perforated board comstruction technique.

ect. First of all, have all components in
front of you before you begin. The com-
ponents themselves can serve as tem-
plates and you can experiment to deter-
mine most efficient placement and the
locations for the lugs.

If working from a construction ar-
ticle, you can assume that the author
tried several chassis arrangements be-
fore he selected the final layout. When
working from a schematic diagram, it
might be helpful to redraw the sche-
matic (if it isn’t already in that form),
as is shown above. Otherwise, simply

duplicate the diagram on the chassis
board, placing the components in the
same relative positions as they appear
on the diagram. While some concessions
must be made for bulky parts, this
method usually works well.

The actual wiring depends a great
deal on the type of device being built.
Amplifiers, for example, should have
short, direct connections to eliminate
stray pickup. High-voltage power sup-
plies, on the other hand, demand wide
spacing and careful isolation to avoid
arcing and leakage.

Pay attention to the author’s com-
ments such as: “keep the input and out-
put well separated” or “mount this
component in an upright position.”

Flea clips, as mentioned before, serve
nicely as terminal points, and provide
secure hitching posts for component
leads. Use color-coded wire, making
each separate circuit a different color.
This makes it easier to keep track of the
individual sections and cuts down on
the chance of a wiring error.

This discussion can be summed up in
two words: planning and neatness.
Keep them in mind when working with
perforated chassis boards and you will
have at your disposal a versatile chassis
system perfect for a multitude of ap-
plications. ®

A completed ‘project. ANl the components are ac:
cessible and their values can be read at a glance.
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Commercial Killer

The luxury of sponsor-free radio can be yours for

less than three bucks. Could be used for TV too!

By Virgil L. Parker

ERE'’S good news for people
who are plagued by radio
commercials. This novel com-
mercial killer was designed pri-
marily for the car radio (though
it can be used with any re-
ceiver) to eliminate frantic
grabs at the volume or tuning
knob when an advertiser gets
overbearing.

By the push of a button the
radio is silenced for a fixed
length of time, at the e¢nd of
which it comes back on au-
tomatically. A minimum of
parts are required as use is
made of the radio’s AVC (au-
tomatic volume control) cir-
cuit.as the suppression point.

Theory

All radios have an AVC circuit which controls the negative

bias on the RF and IF amplifiers. If this bias is made sufficiently

Killer output goes to the AVC line in radio. Refer to the volume control to
locate C4. I¥’'s at other side of-0 2 or 3 megohm resistor and is about .05 mf.

DETECTOR

=

vOL
CONTROL

= |
TO CONTROL GRIDS | - f A
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large, the tubes will be driven to cutoff
and the receiver will be silenced. When
SW1 (DPDT spring-return pushbutton
switch) is depressed, C1 is charged to
B+ potential. When SW1 is released,
the positive terminal of C1 is grounded
and the negative terminal is connected
to the AVC line. Thus the application
of a high negative voltage to the AVC
line silences the radio.

The parts listed worked well with a
200-volt B4 supply and permitted ad-
justment of the dead time from a few
seconds to one minute. If longer time is
desired, or if the Commercial Killer is
to be used with AC-DC receivers with
lower B4 voltage, R1 or R2 should be
made larger to lengthen the discharge
time of C1. R2, a current limiting resis-
tor, prevents damage to R1 when R1 is
adjusted to minimum resistance. Neon
bulb NL1 acts as a switch to open the
circuit abruptly when the voltage drops
below its ionizing potential. This re-
moves the high negative bias from the

AVC line instantly and prevents distor-
tion which would occur if the tubes
were biased near cut-off. There are sev-
eral points in the AVC circuit that the
commercial killer could be tied to, how-
ever the high side of C4 (in a typical
radio) was found to operate best. This
capacitor is usually a .05 mf and can be
located easily. For testing, SW1 should
be held for five seconds to insure that
C1 is fully charged.

Construction

Construction is simple. The terminal
strip supporting the electrolytic capaci-
tor, resistor and neon bulb can be
mounted on the outside of a car redio.
The time control potentiometer and
switch can be installed on a mounting
plate under the dash. In any other re-
ceiver the parts should be mounted in
vacant space inside the cabinet.

The parts listed are those used by the
author, however most values are not
critical, can be found in the junk box. ®
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With this simple device, one
miniature whip serves both your
CB transceiver and car broad-

cast radio—without switching!

ANTENNA DUPLEXER

THE CONTINUOUSLY loaded whip
(we used Antenna Specialists M-52)
is so short—?5 feet less than a regular CB
whip—that it can be cowl-mounted and
actually replaces your existing auto

Fiberglass whip is no longer than standard auto
radio antenna and serves both BC and CB sets.

By Herb Friedman, 2W6045

antenna. Besides being a convenience
at your home garage door, the loaded
whip answers the needs of trucks, taxis,
salesmen, servicemen and others who
must go under many low overheads.

Before installation is completed. the Duplexer is
tuned with an SWR meter or with other technique.
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Mounting the loaded whip is easy be-
cause you usually can use the hole left
by your broadcast-radio antenna. No
extra drilling is required. And this posi-
tion on the cowl leaves the M-52’s ra-
diating area in the clear.

The connecting cable comes wired
with connectors at both ends, so a
wrench is the only tool usually required
for mounting the antenna.

The Antenna Duplexer actually is an
isolating network which prevents sig-
nals transmitted by the CB rig from
entering the regular broadcast radio’s
circuitry and causing damage. As a
matter of fact, with this setup you can
transmit on the Citizens Band and si-
multaneously monitor Conelrad signals
(or perhaps listen to rock 'n’ roll) on
your BC radio. Naturally, the whip and
Duplexer are able to serve both re-
ceivers at once, and without signal loss
or interaction.

Construction is simple and the total
cost of the Duplexer should be about $4

Coaxial antenna jack J1 mates with

the PL~259 plug supplied with the M-52
antenna. Plug PL.2 fits the antenna jack
of your transceiver and PL1 plugs into
the auto radio’s antenna jack.

Each connecting cable from the Du-

plexer is made from RG-58A/U and
should be about 24” long before trim-
ming.
Choke L1 may not be available from
all parts distributors. If necessary you
can substitute the L1A/C1A combina-
tion for L1/C1 with equal results.

Adjustment is made with an insulated
alignment tool. Close C1 fully, and then
back off the screw three-quarters of a
turn. (Cl’s correct setting will occur
at about one-half turn.) Temporarily
connect the M-52 antenna directly to the
transceiver and tune the transmitter
for maximum power output.

Several methods may now be used to
tune the Duplexer; if you have a grid
dip oscillator, the Duplexer can be ad-
justed before it is installed. Using a
short length of bare wire, short out jack
J1 to the nearest ground point. Also
solder a short jumper between points
X and Y in the pictorial. With the GDO
set to 27.1 mc adjust C1 for resonance,
remove the shorting wires and install
the Duplexer in the antenna feedline.

The preferred method of tuning uses
a standing wave ratio meter which per-
mits you to peak the Duplexer for use
on your favorite channel. Install the
SWR meter between the CB transceiver
and the Duplexer. Adjust C1 for mini-
mum SWR. The SWR meter technique
will insure a negligible power loss in
the Duplexer.

Regardless of which method of ad-
justment you use, retune the transmit-
ter after adjusting C1. Transmitter tune-
up and adjustment of C1 should be per-
formed at least three times to insure
maximum efficiency.

Finally, plug PL1 into the auto radio’s
antenna jack. In all probability, the BC
radio signal will be low. Tune in a weak
station at about 1400 kc and peak the
radio’s antenna trimmer (this is always
an external adjustment, usually near
the antenna jack) for maximum signal.

The Duplexer’s Theory of operation
is quite simple. The L1, C1 combina-
tion is series resonant at 27 mc and
therefore presents a low-impedance
path between antenna jack J1 and the
CB transceiver via PL2. 1.2, on the other
hand, appears as a high impedance to a
27 mc signal and prevents the signal
from reaching the auto radio.

At broadcast frequencies, .2 appears
as a low impedance and passes the BC
signal into the radio. C1 appears as a
high impedance to the BC signal, there-
by preventing the transceiver input coil
from short-circuiting the BC signal. *®

PARTS LIST

Cl—1.5-15 mmf trimmer capacitor
LI—2.4 microhenry RF choke {Miller 4528 or equiv.)

or

LIA—;.B microhenry RF choke (Ohmite Z-144—see
text

C1A—2-30 mmf trimmer capacitor {see text)

L2—22 microhenry choke {National R25-22 or
equiv.)

J1—S0-239 coarial jack to fit ant. lead

PLI—Plug to fit auto radio

PL2—Plug to fit transceiver

Coarxial cable—4" of RG-58A/U

Cabinet—Aluminum, approx. 4'x2'p"x1%"

Terminal strips and rubber grommets

Six components make up the total parts list of
the Duplexer. PL2 matches the CB antenna jack.
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HOW
TO
BUILD

e Directional Beam
e Ground Plane

e Coaxial

e Cubical Quad

by Charles Tepfer, 2W4223

CB ANTENNAS

THERE ARE two basic ap-
proaches to Citizens Band base
station antenna design. One aims
at concentrating every watt pos-
sible in a narrow radiation pattern.
The other is willing to sacrifice
some gain in favor of omnidirec-
tionality. But, no matter what your
needs are, you can save a pile of
dough and multiply your effective
radiated power with one of the
antennas described below. Once
you have the materials, any of the
four designs shown will take only
a few evenings of work with hack-
saw, drill and plane.

Since antennas really are tuned
circuits, the size of their elements
are relatively critical. These an-
tenna designs use no element-
shortening (and power-losing)
loading coils, which makes them
easier to build and more efficient.
Strong-but-light stock aluminum
tubing and rods are used wherever
possible.

AmericanRadioHistorv.Com



DIRECTIONAL BEAM

The most efficient base antenna you
can build is a directional beam. There
are many types but all are multi-ele-
ment, with two or more sets of arms in
the same plane. One element (the
driven one) is the active transmitter and
receiver. The others are parasitic and
shape and direct the radiation pattern
of the antenna into a beam. The more
elements, the sharper the beam. Like a
searchlight, beam antennas have high
radiation (and pickup) in front and
little to the sides and rear. Relative to
the standard half-wave dipole, the gain
of the beam is 3 to 5 db for the simpler
jobs to 10 db or more for rigs with more
than five elements.

This beam is a full-size, three-element
unit. The driven element is a nine-foot
half-wave coaxial radiator. The other
elements are a director (16" 107),
shorter than and in front of the driven

Author’s directional beam before installation. Size
may be judged by comparison with the windows.

element, and a longer (18’ 6”) reflector
behind it. The elements are mounted
vertically to produce vertically polar-
ized signals, matching the polarization
of mobile whips and base station an-
tennas of the ground-plane and other
non-directional types (most CB an-
tennas fall in these categories).

The coaxial vertical radiating ele-
ment is constructed first. The solid rod
top portion (see Fig. 1, point A) is 9’
of 3&” Reynolds do-it-yourself alumi-
num listed by them as Item 3A. Since
Item 3A comes in 8 lengths, you must
add 12”7, plus 4” for the part of the rod
that projects into the nose plug—a total.
of 16”—to its length. Make a 4” sleeve
of %” thinwall aluminum tubing and
slip this over the joint to hold the two
sections together. Fasten it to both sec-
tions by drilling 3/32” holes through
rod and sleeve and inserting 34" nails,
flattening both ends. For a tight fit, wrap
a couple of layers of aluminum foil

Fig. 1. Diagram showing length and spacing of
beam’s elements. See text and pictorial for details.
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Fig. 2. Construction detalls of direclional beam antennd showing the Installation of the two skirt plugs.

Wooden plug to be installed in the top of the
skirt. Note mounting of the coaxial connector.
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around the rod ends before inserting
them in the sleeve

Using a '%” drill, make a half-inch
deep hole (Fig. 2, point B) in the bot-
tom end of the rod. A %" #6 self-tap-
ping sheetmetal screw is threaded into
the hole. This screw will be used later

The 2” inside-diameter EMT thin
wall aluminum tubing for the skirt
comes in 10’ lengths, so a foot must be
cut off. The top and bottom skirt plugs
are trimmed from 4” x 4” scrap wood
or other insulator that will make a snug
fit. Follow Fig. 2 for drilling and dimen
sions, then give the plugs two coats of
spar varnish for waterproofing. Connect
a 7” length of stranded hookup wire to
the screw previously placed in the bot-
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tom end of the radiator rod (Fig. 2-B).
Thread this wire through the plug, slide
the vertical radiator into the top end
of the plug and use epoxy cement to
hold it in place. Then cut the wire short
and solder it to the center terminal
(Fig. 2-C) of coax socket J1. Use small
brass wood screws to mount J1 to the
bottom of the plug, fitting it into the
55 well. Connect a 5% length of bare
stranded wire to one of J1's mounting
screws (Fig. 2-D). Install the bdttom
skirt plug as shown in Fig. 2. Before
installing the top (nose) plug and male
coax connector, run the coax cable
through the rotator mounting pipe, the
just-installed bottom plug and the skirt.
Then solder the connector on the cable
and plug this connector into J1 and
tighten it securely. Next, fit the top plug
into the top of the skirt dressing the
bare wire between the side of the plug
and the wall of the tubing as in Fig. 2-D.
Fasten the plug with three 3" wood
screws through 13" holes drilled in the
skirt as in Fig. 2. Use vinyl tape liberally
around the top of the nose plug for
waterproofing.

The director and reflector are made
from 10’ lengths of %” EMT thinwall
aluminum tubing. For the director, use
extension fittings and add a 3’ 5" piece of
15’ tubing to each end of a 10’ length.
For the reflector, add a 4’ 3” piece to
each end of a 10" section.

The boom is a 10’ length of 1¥4” EMT
tubing. Drill %" holes through ends of
the boom to accept the U-bolt clamps
for the reflector, director and the wood
clamp plate for the driven element as
shown.

Make the wood clamp plate of 34” ex-
terior grade plywood and drill the holes
as in Fig. 2. Give the wood plate two
coats of spar varnish for waterproofing.
Mount the reflector and director on the
same side of the boom as the driven ele-
ment for best balance.

After the antenna is assembled, drill
2’ holes in the director and reflector
and Y% holes in the boom to accept the

plastic clothesline struts. (Avoid chang-
ing antenna element spacing with these
struts since it is critical.) Also drill &”
holes near the top of the vertical rod, the
reflector and director, and thread 20-
pound test monofilament nylon fishline
through these holes (making a knot at
each element) to reduce element vibra-
tion and changes 1n spacing. Use spa-
ghetti tubing through the holes to keep
the nylon line from chafing.

Standard TV antenna hardware with
2” U-bolts may be used for mounting.
When buying the rotator, make sure to
get one which can accommodate the
1%,” pipe. I used the standard Channel
Master automatic TV rotator with
built-in 2” U-bolts.

Attach the rotator to the mast first.
Then mount a stub mast on your chim-
ney, a tripod, etc. Use a good length (3
feet or so) of sturdy cast iron pipe for
the mast and no guying will be needed.
Remember that the highest point on the
antenna must be not more than 20 feet
above an existing structure. The an-
tenna is 18 feet. Therefore, the mast
can only go 2 feet above the chimney or
whatever it is mounted on.

And there you have it—a high-gain
vertical beam antenna guaranteed to
give your signals the long reach you
want.

PARTS LIST: CB BEAM

10 feet—2" EMT Thinwall aluminum tubing

40 feet—'4” EMT Thinwall aluminum tubing

10 feet—Il4” EMT Thinwall aluminum tubing

4—extension fittings for 4" EMT thinwall tubing
Available at any large electrical supply house

8 feet—%" solid aluminum rod (Reynolds “Do-it-yourself'

atuminum ltem 3A)

4 feet—Y%" solid aluminum rod (Reynolds **Do-it-yourself"”

aluminum ltem 3)

t—coaxial cable socket receptacte (Amphenol 83-JR)
1

|—coaxial cable plug (Ampheno! 83-1SP

t—coaxial cable plug adapter for RG 58U (Ampheno!

83.148)
Length of RG 58U cable from antenna to CB rig

|—s¢t of heavy duty TV antenna chimney mounts (or other

suitable mounting hardware)
—1" U-bott assemblies
2—2'2" U-bolt assemblies (2 U-bolts may be used)
20 feet—plastic clothesline

20 feet—20 Ib. test {or highsr) monofilm nylon fishline
18 inches—iron pipe, {%” OD (for bottom pilug of

Total cost of parts: about $20
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WRES TO SCAEWS ON
COAX SOCKET

COAX SOCMEY

THE COAXIAL

The half-wave coaxial antenna con-
sists of a quarter-wave vertical element
above and in line with another quarter-
wave vertical tube which encloses the
transmission line. The center conductor
of the transmission line is connected, via
a coax connector and socket, to the top
rod; the shield of the transmission line
is connected to the bottom tube (skirt).
The latter prevents the transmission
line from radiating, keeping the radia-
tion of the antenna close to the earth
for maximum effectiveness.

The construction of this antenna is
the same as for the driven element of
the 3-element beam except the bottom
plug may be omitted. This is an omnidi-
rectional antenna and requires no rota-
tor for wide coverage.

THE GROUND PLANE

This popular omnidirectional antenna
requires comparatively little room. The
four horizontal equal-length rods fur-
nish an immediate ground for the verti-
cal radiator and keep the radiation
pattern close to the ground.

The wood block which serves as the
base for the elements is a short length
of 4 x 4-inch stock. Drill 33" holes, 1%”

VERTICAL RADIATOR

SLEEVE ATTinG

iy
L TV ANTENNA MAST WOUNT

1-144° MAST

RG-38uU COAX CABLE

w000 PLUG
FITTING
wiTH COAX
RECEPTACLE || o
THINWALL
EnT

\_1_

172 WAVE LENGTH COAXIAL ANTENNA

deep on the top and four sides, to hold
the driven element and radials; drill a
58” well on the bottom for the coax
socket. Drill a %” tunnel between the
well and the hole on the top for the wire
from the vertical radiator to the inside
terminal of the coax socket.

Use a right-angle mast mount that has
the central portion cut out (one is
available for 34¢ from Allied Radio,
type 8800-U). Fit the coax socket
through this cutout onto the well on the
bottom of the block and fasten with
wood screws. Connect an insulated wire
from each radial to the screws holding
the socket to the block. Notch the top
of the skirt as shown to allow these
wires to pass through.

The vertical radiator and horizontal
radials are made from 33" solid alumi-
num rod 9’ long. Since such rod nor-
mally is supplied in 8 sections, sleeve
fittings will be required to lengthen the
rods. Fit them as described in the Di.
rectional Beam construction.

In building any of these antennas,
closely follow the dimensions given. Do
not use metal parts where the plans
specify use of wood or other insulator.
Use spar varnish on all wood and spray
all exposed connections and terminals
with acrylic protective spray.
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THE CUBICAL QUAD

This unusual-looking
antenna acts like a full-
wave twc-element direc-
tional beam with the front
loop as the driven ele-
ment and the rear loop as
the reflector. The optimum
spacing between the front
and the rear loops for
highest gain is about 80
inches or. the 1l-meter
band, but 50 inches is a
reasonable compromise
giving a gain of about 5 db.

The C-Q requires a ro-
tator to work mobile rigs,
but its beam is not as sharp
as the first antenna de-
seribed. Since part of each
element is vertical and
part horizontal, the C-Q is

polarized horizontally and vertically.
Bamboo poles are used to support the

loops because the wires must be insu-
lated from the boom and mast, and bam-
boo is both light and strong. Ordinary
fishing poles (without splits) will do,
but they must be of equal length. Use a
20-pound test fishline to keep the arms
from vibrating and changing the loop
spacing.

Use 1%” EMT thinwall aluminum
tubing for the mast and boom. Standard
5” angle brackets (with bolts through
the rod and brackets) hold each bamboo
rod to the boom. Each rod must be 90
degrees from the adjacent rods. If the
bracket will not fit into the end of the
bamboo rod, bolt it to the outside of the
rod. In either case, wrap picture wire
around both the rod and bracket for
extra strength. Spray the wire with a
rust arrester.

Each vertical and horizontal section
of the loop must be equal in length, so
don’t pull the poles together while
wiring the antenna.

The “stub” is used to tune the reflec-
tor to 27 mec. About 75 feet of No. 14
enameled or Formvar wire will be
needed for the loops. ®
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TCS receiver is shown installed on side
of Lafayette transceiver. Tone call genmer-
ator is bolted beneath author’'s home-built
moblle rig mounted under car’s dashboard.

By Morris Goodman, 2W1855

MOST CITIZENS Band squelch circuits don't really do what you would like
them to. Sure, you can adjust the squelch to kill background hash, but
your rig still faithfully delivers every call coming through on your channel.
And nothing can-be more annoying than to have to listen to the chatter clutter-
ing up the channels when all you want is one short message from your man
in the field.

This Tone Call Squelch adaptor solves the above problem simply and in
expensively. With our TCS there’s absolute silence when your CB unit is
switched to standby: another station switches on your set only when its oper-
ator wants to call you specifically. And you don’t have to mutilate your equip-
ment since the TCS’s two units are built on separate chassis and mounted
externally

With the TCS system the base-station receiver is left in the receive position
with the noise limiter and squelch controls set normally with one exception.
One speaker lead is opened and its circuit is completed through a relay in the
TCS unit. When the remote station wants to call you he presses (for about five
seconds) a button on his TCS call unit. This transmits a tone at a specific
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FIG. 1

Schematic of TSC re-
ceiver is shown at right.
In pictorial of unit be-
low, VI's socket pins 2,
5. and 7 are soldered
to socket’'s center post,
but not grounded. RY1
is insulated from the
chassis with fiber wash-
ers. Detailec view of
PBl and PB2 is drawn
to show electrical ac-
tion rather than the
mechanical relatlon of
the contacts. PLl and
801 are numbered In
the schematics and pic-
torials as per the man-
ufacturer’s numbers




frequency which closes your TCS
speaker circuit relay. Once the speaker
is activated it is not necessary to trans-
mit the tone again during subsequent
transmissions because the circuit is self-
locking.

Then you operate your station nor-
mally, with the noise limiter and the
squelch circuits working as before. After
you have cleared your message, you
simply press reset button PB1 and the
TCS is on standby again. To call from
your station, you press bypass button
PB2, which closes speaker relay RY2,
and then proceed as usual.

The heart of the TCS system is a tone-
selective device called a resonant reed
relay. This relay uses a thin steel reed as
an audio-frequency-sensitive armature
which responds to only one frequency:
its resonant frequency. A frequency as
little as ten cycles away from resonance
will not operate the reed.

Receiver operation can be understood
by referring to Fig. 1. When the unit
is set for standby, thyratron tube V1 is
held non-conducting by the negative
voltage (with respect to the cathode) on
grid 1. Relay RY2 in V1’s plate circuit,
therefore, is open and the speaker dis-
connected. When the actuating tone is
transmitted by a calling station it is
picked up by the receiver and is passed
on to RY1 by C1 connected to the plate
of the CB unit’s output tube. The tone
voltage causes the reed of RY1 to vi-

brate, which connects a positive voltage
to the grid of V1. When the negative
cut-off voltage is overcome, RY2 closes
and completes the speaker circuit. Since
V1 remains conductive even though its
grid goes negative again, RY2 remains
closed. To reset RY2, V1’s plate voltage
is momentarily interrupted by depres-
sing PB1.

When the base station wants to ini-
tiate a call, PB2 is depressed, This
momentarily connects a positive volt-
age to the thyratron grid and turns on
the speaker. Because the reed responds
intermittently to speech frequencies, a
long time constant (C2, R2) is added

TONE GENERATOR PARTS LIST

Resistors: |/; watt, 10%

R8—10,000 or 20,000 ohm linear calibration type or
miniature potentiometer (tone adjustment)

R9, RI10—15,000 ohms

R11—820,000 ohms

R12—10,000 ohms

RI3—500,000 ohm calibration type or miniature
potentiometer {output level adjustmént)

Copacitors: 50 volts or above

C3,C4,C5—.01 mf mica* capacitor

Cé—.04 mf paper or disc

C7—.001 mf paper or disc

Q1—2N217 transistor or equivaient

SWI—DPDT slide switch

PL2—Plug to match mike jack on transceiver

Ji—Jack to match microphone plug

BI—22.5 volt battery (Burgess U-15 or equiv.} and
holder

3"x5” perforated chassis board

Aluminum box to house subassembiy

*May be necessary to change these values to reach

the resonant frequency of RY1. Increasing the vaiue

of the capacitors will lower the frequency of the

tone output and vice versa. The values given pro-

duce a frequency of about 375 cycles.

c3 (o1
.OIMF o1 O4MF
C
\ ™ 3RI2
v (= N7 3 R13
3 0% 500K .
_OIMf OIMF E P c7 Schematic of transistor tone
4 generator shows simplicity
|R59K 21y of the design. Phase-shift
WAMA oscillator provides a stable
s 1 ’e 820K sine-wave tone signal.
R8 R10 o
10K 13K —— ——
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NO CONNECTION

PL2

Wiring added to CB output stage is in white. Re-
sistor R is selected to provide about 135 voits B +.

to the thyratron grid circuit. This pre-
vents the short speech bursts from over-
coming the negative cut-off voltage and
makes it necessary for the tone to be
transmitted about five seconds before
the TCS operates. This time require-
ment can be adjusted by potentiometer
R4, which varies the negative voltage on
the grid of V1. The less the voltage dif-
ference between the grid and the cath-
ode, the shorter the time required to
activate the TCS.

Construction is quite simple. RY1 is

Flve-prong socket SOl is shown installed on the
rear apron of a Lafayette Model-15 CB transcelver.

AmericanRadioHist

Tone generator is built on perforated board using
flea clip terminal points: layout is not critical.
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insulated from the chassis with rubber
grommets because the reed contacts are
electrically connected to the relay frame.
With the speaker disconnected during
standby, the output transformer pri-
mary of the CB receiver can develop
voltage high enough to arc over, so a
47-ohm resistor (R1) is connected across
its secondary to prevent this.

The TCS chassis is secured to the base
station receiver cabinet with sheet metal
screws and is mounted so that its con-
trols are accessible.

The tone generator that supplies the
triggering signal for the reed relay must
be stable. And because it is self-con-
tained, the tone generator can be in-
corporated in any CB unit simply by
fitting its output cable with a plug to
match the mike jack on your transceiver
and plugging your mike into the tone
generator’s input. Mica capacitors are
recommended for the circuit because of
their better thermal stability. The
DPDT microphone/tone switch (SW1),
when in the tone position, turns on the
tone generator and connects it to the
transmitter microphone input. In the
microphone position, SW1 turns off the
generator and reconnects the micro-
phone to the transmitter. Since the tone
generator is used intermittently, its bat-
tery should last for its shelf life.

In order to avoid the tone overmodu-
lating the transmitter, the 500,000-ohm
pot (R13) adjusts the output voltage of
the tone signal to the same relative value
as that of the microphone. There is suffi-
cient signal available from the generator
to drive a carbon microphone input cir-
cuit also. The tone signal is a fairly pure
sine wave, free from sideband splatter.

Another potentiometer, R8, adjusts
the tone frequency to the resonant fre-
quency of reed relay RY1. These con-
trols are mounted inside the box be-
cause, once set, no further adjustment
should be required. Several inexpensive
PNP transistors were tried as Q1 in the
generator and all gave good results.

The tone generator is installed be-
neath the mobile transmitter (the
author’s home-built rig is shown in the
photos) so that switch SW1 is easily ac-
cessible. A short length of shielded audio
cable is run to the original microphone
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input plug and a duplicate microphone
receptacle is mounted in the tone-gener-
ator box and the microphone is con-
nected to it. If your transmitter is a type
with the microphone cable wired in, it’s
a good idea to install jacks and plugs.

Aligning the TCS:

® Connect the squelch unit to the re-
ceiver and turn it on. Depress reset but-
ton PB1. RY2 should open, silencing the
receiver. Check the voltages at V1. With
the tube non-conducting (RY2 open)
the plate voltage (pin 6) should be
somewhere near +135 volts. The grid
voltage (pin 1) should be adjustable
(with R4) from 0-30 volts positive (as
measured from grid to ground with a
VTVM).

* If RY2 does not remain open, in-
crease the negative voltage on the grid
of V1 (as measured to the cathode, pin
2) with control R4 until it does.

* Depress bypass button PB2 and RY2
will close, turning on the speaker. Turn
up the volume of the receiver about
three-quarters and tune in some strong
signals. While these noises and signals
are coming in, depress reset PB1 and the
speaker should cut out. Now see whether
the strong signals cause V1 to fire. If
they do, increase the cut-off voltage with
R4 as above.

* Have your partner set up the remote
unit within sight and transmit a tone
signal to you. Have him adjust the fre-
quency pot (R8) in the tone unit until
the resonant frequency of RY1 is found.
This is indicated by the widest swing of
the reed. R4 usually will not need re-
setting after these adjustments are
made. A tone signal of about five sec-
onds duration for firing the TCS has
been found to give the most satisfactory
results.

¢ With the remote station at a dis-
tance, have him adjust the tone input
level potentiometer R13 so that the
transmitted signal does not overmodu-
late the transmitter.

Be sure to leave the volume of the re-
ceiver turned up reasonably high during
standby, since the audio amplifier of the
receiver supplies the signal to the reed
relay. Those of you who question the
legality of the system are referred to
19.32 of “Rules and Regulations.” *
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AN EARPHONE
for your transceiver

TNLIKE communications receivers,

J most CB transceivers do not have

an earphone jack. This is regrettable TO UNGROUNDED
" . LEAD ON.SEC cB
considering the QRM on the band. OF €8 OUTPYT SPEAKER

XFORMER

Think of the convenience of being able
to monitor CB without disturbing
family or friends and being able to read
a signal over the background noise in
your immediate environment. High
quality miniature earphones are available from a number of distributors and
some even include a miniature matching jack. The jack is so small that you
will have no trouble finding an open area close to the speaker on your rig’s panel
in which to mount it. If connected as shown in the diagram, plugging in the
earphone will automatically disconnect the speaker.
You can use any impedance earphone (8 ohms to 100,000 ohms), but with an
earphone other than the 8-ohm type it’s a good idea to install
a 47-ohm, 1-watt resistor (R1) as shown to prevent damage

c e

7 to the unloaded output transformer.

( The volume heard in the earphone will be controlled by the
transceiver’s gain control. However, because of the efficiency
of these earphones you will need a lot less gain when sub-

L ;~$

stituting for the speaker. Never have the gain turned up
high when plugging in the earphone as you may damage the

earphone—or your ear. *

CB Thru Your Car Speaker

ITH THE same jack installation
shown above on your CB rig and
TO UNGROUNDED the hook-up at left added to your auto
LEAD ON SEC. radio speaker you can feed the output
OF RADIO OUTPUT A . .
XFORMER of your CB transceiver directly into
your car radio’s speaker. Simply con-
nect the two jacks by a jumper wire
with a standard miniature phone plug
on both ends. The wires need not be
shielded and may be of any convenient length. The greater fidelity and sensitivity
of your auto radio speaker will be of decided advantage in helping those hard-to-
hear mobile messages get through. Normal operation of the auto radio is restored
when the plug is removed.

Both the adaptions shown assume that one side of the speaker voice coil of
your auto radio and transceiver is grounded. The jacks themselves have their
A terminals grounded because they are mounted to the panels without insulat-
ing washers.

The car radio need not be switched on when you're using its speaker for the
CB transceiver. Since the output transformer of the auto radio will be unloaded
if set is accidentally switched on, R2 (about 47-ohms) will prevent damage. ®
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F you have to transmit while travel-

ing, this boom microphone adds some
safety to a not-so-good procedure.

First of all, you drive with both hands
on the wheel. The microphone remains
a fixed distance from your mouth, re-
gardless of which way you look, and
you have a special push-to-talk switch-
box at your fingertips. With the speci-
fied switch, the transmitter can be
either locked in the ON position or a
spring return can be used for a quick
break.

Construction. The microphone boom
assembly is built of scrounged compo-
nents: a ladies headband hair clip, a
couple of pieces of scrap plastic, nine
inches of %" copper tubing and a hard
plastic screw-on bottle cap.

A half-inch from one end of the hair
clip drill a 6-32 hole (#28 drill). Drill
another 6-32 hole through the two plas-
tic pieces as shown. Clamp the two
pieces together and drill a %" hole
angled through the pair for the copper
tubing. The block serves as a swivel to
permit adjustment of the microphone
position.

About 6%” from one end, bend the
copper tubing in an arc. Make certain
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for CB’ers and Hams

A SAFE
MOBILE
MIKE

For messages on the move
and safety, too . ..
build this under-$5

boom microphone.

By F. David Herman

you do not crimp the tubing because
the microphone cable must be able to
pass through it.

If you have one of the modern, small,
ceramic microphones, you can remove
the element for use in the boom. Or you
can purchase a small replacement ele-
ment.

Drill a #%-inch hole in the side of the
bottle cap which serves as a base for the
microphone element. Drill slowly to
avoid shattering the cap. The parts are
then fitted together with epoxy cement.

Attach the boom to the headband with
a 6-32 screw, lockwasher and either an
acorn or thumbnut.

Pass an eight-foot length of extra thin
microphone cable through the tubing

PARTS LIST

SWI1—Switch, 4PDT three-position spring-return

(Lafayette Sw-48)

PLI—Plug to match transmitter input jack
PL2—Microphone connector (Amphenol 7SMCIFA)
Ji—=Jack to fit PL2 (Amphenol 75PCIM)

Minibox, 34" x214"x1%"

8 feet thin microphone cable {Alpha type 1702,
0.125 OD)

Microphone Cartridge avaitable from Custom
Electronics, 2929 Fulton St., Bklyn, N. Y. $3.50
postpaid

Misc. hardware—See text and pictorials
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THIN MICROPHONE CABLE / /

S

TO PLUG
‘ A
8-32 NUT <o 3‘
/ .pv

7/
/
LOCK WASHER \9;,

3/16 COPPER TUBIN3 —

PLASTIC BOTTLE CAP

BUTTON

DRILL FOR
TIGHT FiT

swt
v._- o
TO PLI J
[ ——rm et e e e
H SWITCH BOX
| B
H —O—v §—
| TRANSMIT
| RECEIVE
——® )J

TRANSMIT
! PUSH-TO-TALK
! b pr—
I "‘74‘7&—
.. 1 E— _b PLI

Wiring of SI as viewed from rear. Section B
of switch may be used for other circuits.

13716 " ANGLED HOLE

~__3)I6" COPPER TUBING

Assembly detalls of the boom
mike components are shown at
left. A coat of spray paint
after completion gives mike
a professional appearance.

SOLDERED

PLUG DETAIL

Raw material of the boom assembly includes a
woman’s hair clip, a couple of pleces of plastic.
a microphone cactridge and a plastic bottle cap.

and cap. The microphone element is set
in the cap with plastic cement. Connect
microphone connector PL2 to the free
end of the cable and the boom is com-
pleted. For greater comfort, the head-
band can be lined with a strip of felt.

The Switchbox. Push-to-talk switch
SW1 mounts in a Minibox which has a
large rubber suction cup (available
from auto supply stores) attached to its
cover. For the usual three-wire control
circuits, wire SW1 as shown. For four-
wire or special control circuits, section
B (shown in parallel with section A)
can be used separately.

Operation. Put on the boom and ad-
just the headband to a comfortable
position. Adjust the swivel so the mi-
crophone is about one inch under your
lips and tighten the swivel nut. With the
microphone in this position you talk
across it, avoiding sharp pops and hisses.
It is also out of the line of vision. *
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TUNE FOR MAX

transistorized

Field Strength Meter

For checking the output of your amateur or CB transmitter

By Harvey Pollack

BY ADDING an inexpensive transistor and a few other components, you

can soup-up the Lafayette TM-15 F'S meter to a super-sensitive instrument
capable of reading frequency and field strengths at great distances from the
transmitting antenna of your ham rig, CB transmitter, or remote-control an-
tenna.

Meter indication is proportional to the signal strength of the RF field and
the calibrated tuning scale indicates the signal frequency within +10%.

A transistor amplifier connected in a bridge configuration permits adjusting
for zero-signal leakage current of the transistor. To avoid overloading the
meter during bridge balance adjustment, miniature pushbutton PB1 puts a
5000-ohm resistor (R3) in series with the meter. When released, the button
cuts out R3 providing maximum meter sensitivity. The finished instrument is
so sensitive that it gave a 10% scale indication on a 3-watt mobile Citizen's
Band transceiver located about 1% city blocks away! (An unmodified TM-15
had to be brought about 10 feet from the transmitting antenna before any de-
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flection was observed.) This high sensi-
tivity is quite an advantage, for if re-
liable tuning of beam antennas is to be
realized, a meter must be at least 20
beam elements away—further if pos-
sible. In fact, any kind of antenna ad-
justment should be made with the
indicator as far away as space and sensi-
tivity permit.

Construction

There is more than enough room in-
side the tiny case to install the addi-
tional parts. Note that the band switch
is a two-pole, four-position type and that
only one of the two poles and four of
the possible eight circuit lugs are used.
The unused terminals can be put to
work as tie-points. The base lead of the
2N213 transistor goes to one lug, and
the emitter goes to another. Bl should
be a No. 904 or similar size cell as the
AA size cell is too large to be fitted in

the field-strength meter’s already over-
crowded cabinet. Don’t force a larger

cell in place, or you will set up capaci-
ties that will detune the coils.

Be certain that the mounting holes for
R2 and PB1 are located properly so that
the pot and switch clear the back of the
tuning capacitor. It’s a good idea to run




all wires to a given tie-point before sol-
dering the transistor lead in place; then
a quick spot solder job on the globule
of solder already on the tie-point limits
the heat that will be applied to the tran-
sistor. Avoid moving the coils since this
may change their spacing and make the
frequency reading inaccurate. Keep
your soldering tip away from the plastic
cases of both the variable capacitor
(C1) and the meter as they may melt.
Wire in the battery last and be sure on-
off switch SW1 is in the OFF position
before making final connections.

Testing

Depress pushbutton PB1 and rotate
the knob of zero balance control R2
until SW1 clicks on. The meter should
read about half scale with no input sig-
nal. Now rotate the knob slowly clock-
wise until you notice the meter needle
begin to drop. Release PB1 and the

meter needle should then deflect all the

way to the right. Continue to rotate
R2’s knob clockwise until the meter
reads at or near zero. This adjustment
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is critical, requires a sensitive touch and
patience, and may have to be repeated.
As the transistor warms up, the needle
will tend to climb but this can be offset
with R2. Meter equilibrium should be
reached in a few minutes and the in-
strument is ready for use. After read-
ings have been taken, always depress
PB1 while rotating SW1 to the OFF po-
sition. This protects the meter from
overload when the bridge is unbalanced.

Operation

When using the instrument in a field
of unknown strength, start with the
antenna of the TM-15 removed and keep
the instrument reasonably far from the
antenna. If no reading is obtained, re-
main at the same distance and insert the
collapsed antenna into its jack. To ob-
tain greater sensitivity, extend the tele-
scoping antenna as needed. If you
should find it necessary to use the field
strength meter close to the transmitter,
work with the pushbutton depressed to
keep R3 in the circuit and preyent meter
damage. ®
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CBers! Here’s how to get

More From
Your Mobile Whip

A simple soup-up job on the antenna gives your

transmitter the man-sized reach that you want!
By Herbert Friedman, 2W6045

AS THE chaps at the Federal Communications Commission
can tell you, there’s been a lot of agitation lately to allow
increased power on the 27-mc Citizens Band. Most of the com-
plaining has to do with range, particularly the range of mobile
units.

The answer from the FCC, and from a good many informed
individuals, is short and to the point: poor range is not in all
likelihood due to the power limitations, but rather to ineffi-
ciency at the transmitter. Potential signal strength is just not
being realized. The fault probably lies in the antenna.

Base-station antennas usually are erected by the CBer with
great care and precision, and most stations are attaining ranges
that exceed even the most optimistic original estimates. But
mobile whips have been a source of trouble from the start.
And no end of work and figuring by some licensees is able to
correct the situation.

All this trouble is partly because the mobile whip antenna
itself has built-in disadvantages. Among the worst is its im-
pedance. A 50- or 70-ohm base station antenna can be matched
easily by any length of common coaxial cable (such as RG-
58AU or RG-59). But this is not possible with the standard
whip because at resonant frequency it has a radiation resist-
ance of 32 ohms, which is not matched by any common coax
cable. The lowest impedance of these cables is 50 ohms.

This is what happens: with a 32-ohm antenna and a 50-ohm
coax, you start out with a mismatch that results in a Standing
Wave Ratio (SWR) of approximately 1.6 to 1. The ideal SWR,
of course, is 1 to 1. In this mismatch situation the power deliv-
ered to your antenna is reduced by a factor amounting to all
the other line losses (there always are some such losses) mul-
tiplied by the SWR. It’s a little like sighting a rifle with a tele-
scopic sight. With standard sights, a little tremor in the hands
doesn’t amount to much. But with a telescopic sight the same
tremor is blown up in direct proportion to the magnification
factor of the ’scope. If you’re a little shaky, your aim is all
over the landscape. A lop-sided Standing Wave Ratio acts just
like the telescopic sight by magnifying normally small trans-
mission problems. If your transmitter has a potential of three
watts RF output and you’re operating with an SWR of 1.6 to 1,
your antenna is not receiving anything like three watts.

An out-of-balance SWR also causes a second problem. Be-
cause of standing waves on the coax, the input impedance of
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the cable can be considerably higher or
lower than 50 ohms and it may be diffi-
cult to get the transmitter to load into
the antenna system with any degree of
efficiency at all.

What’s the answer? The easiest one
is to use the coaxial cable as an im-
pedance matching transformer. If the
cable is cut to an electrical half wave-
length—or any multiple of a half wave-
length—the values that appear at one
end of the cable also are found at the
other end.

In Fig. 1 the coaxial cable is cut to
a half wavelength. At the input (left)
end the current is high and the voltage

ANT

VOLYAGE
TRANSMITTER &
o
j COAXIAL CABLE
2
Fig. 1 = =

is low, as shown by the curves. At the
output (right) end the current and volt-
age are found in the same relationship.
As far as the transmitter is concerned,
it is working directly into the antenna.
By using the half wavelength coax the
transmitter “sees” only the antenna. It
is as if the coax were not even there.
Under this condition the transmitter de-
livers maximum power to the antenna.

When installing a CB unit, you may
have noticed that as you changed the
length of coax cable the transmitter out-
put went up or down. Although you may
not have been aware of it, this was an
indication that you were approaching
or receding from an electrical half
wavelength (or some multiple of it).

To find out how long the coax should
be, you must first sit down and figure
out a half wavelength according to the
standard formula. That would work out
this way: length (in feet) = 984/f,
where 984 is the radio-wave velocity
factor and f is the frequency in mega-
cycles. The CB frequency of 27 mc fig-
ures out to a wavelength of 36.37 feet,
giving us 18.2 feet as a true half wave-
length, as in Fig. 2 (A).

But what we need is an electrical half
wavelength. Coaxial cable slows an RF
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wave.and in effect shortens the wave-
length. This must be taken into account.

(A)
e s S ST SR T T e et gy
!< 18.2" —J
(B)
e e et Sce—
| . }
Fig. 2 = I

The speed (Velocity Factor) for com-
mon coax is .66. To get an electrical half
wavelength we multiply this factor by
the true half wavelength, which works
out this way: .66 x 18.2 — 12 feet, as in
Fig. 2 (B). So an electrical half wave-
length is 12 feet, and that is the length of
coax you need.

After the proper length of coaxial
cable is installed it is still possible to in-
crease the transmitter’s RF output.
Even with ideal cable matching, the
transmitter is working into a 32-ohm
load. By raising the radiation resistance
of the antenna we can make it approach
a perfect match with the transmitter,
and maximum power can be delivered.
To raise the antenna’s radiation resist-
ance we simply lengthen the whip itself,
and then insert a trimmer capacitor to
readjust the frequency (see Fig. 3).

The normal CB whip is 108 inches
(102-inch whip plus 6-inch spring). If
the antenna is extended beyond 108
inches, the voltage and current relation-
ship at the base of the antenna changes,
and that changes the radiation resist-

123
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Fig. 3

ance. The practical limit of antenna ex-
tension to avoid breaking toll booth
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lights and striking overpasses is about
15 inches, depending on where on the
car the antenna is mounted.

Lengthening the antenna raises the
radiation resistance at 27 mec, but the
resonant frequency is lowered. So the
antenna resonance must be returned to
the operating frequency. This is done by
installing a 100 mmf trimmer capacitor
between the base of the antenna and the
center conductor of the coaxial cable.
The capacitor electrically resonates the
antenna to 27 me. The capacitor is ro-
tated for maximum loading or lowest
SWR. Any small capacitor will do.

When the antenna is extended, two
other important improvements result.
The increased length lowers the radia-
tion lobe of the antenna. This means that
the signal will travel more parallel to
the ground, resulting in a stronger sig-
nal at the receiving stations. Secondly,
the high current area of the antenna is
removed from the body of the car. The
whip antenna radiates from the high
current area of the whip, which is at
the base. By extending the whip, the
high current area is moved up and away
from the car body, increasing radiation
and improving the radiation pattern.
Figure 4 illustrates this point. (A) is a
standard whip with the current dis-
tributed as shown. (B) is an extended
whip, illustrating how the current node
is moved up the antenna.

While other subtle changes can im-
prove performance there is one more

(a)

LNB‘““O

- MAX

w3s

(B)

..“Z )d—MAX

Fig. 4

major improvement which is possible
with those CB transmitters having a
fixed output link. Figure 5 illustrates
the idea—a souped-up tank circuit. (A)
shows a normal output tank coil with a
link of one or two turns wrapped around
it. These links are designed to operate
with 50-ohm antennas. In many in-
stances transmitters do not load up to
full plate input because of reactances

(A)

TO ANT.

4L g e

TO ANT.

5 =

Fig. §

existing in the antenna system. By add-
ing a trimmer capacitor in the ground
lead of the link, the reactances can be
tuned out, permitting the transmitter
to be loaded to full potential. This modi-
fication is shown in Figure 5 (B). The
capacitor is a 50 mmf variable, adjusted
for maximum loading of the transmit-
ter.

Any practical method for improving
a mobile antenna that you come across
should be tried. It is difficult not to bet-
ter the situation when there is so much
room for improvement.

Manufacturers of Citizens Band an-
tennas may in the future offer whips of
improved design, incorporating many of
the features we’ve discussed. But they
seemingly have been reluctant to rede-
sign their products thus far.

Keep in mind that all improvements:
made to the transmitting antenna also
are applicable to receiving. An antenna
system which gives top transmitting
performance gives top receiving per-
formance. *
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FIX THAT
SOLDERING
GUN!

First things first! A defective soldering gun can take all
the fun and effectiveness out of any electronics project.

By John A. Comstock

DOES your soldering gun suffer from slow action . . . dim
bulbs . . . low heat . . . and intermittent performance?
A minor operation, and perhaps a few replacement parts are
all ltlfxat’s required to give that trusty old gun a new lease
on life.

Four basic trouble spots are: (A) Loose or corroded tip nuts. (B) Open
transformer winding. (C) Defective socket, bulb, broken wire or (D) switch.

TRIGGER

PRIMARY

nrvac
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For a quick check. connect an ohmmeter across Remove a few machine screws and the gun’s
the gun’s plug. Shake and tap the gun to check plastic housing will separate into two parts. Any
for an intermittent open in the primary circuijt. broken wire connections will thep be visible.

Unscrew the tlp and file to
remove corrosion. Replace-
ment nuts and tips are avail-
able from your local dealer.

Internal comstruction of an-
other brand of qun. The five
heavy tums of wire is the
secondary winding. Two bot-
tom wires connect to switch
and the heavy-duty line cord.
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For the man with a need to enumerate electronically . ..

A General Purpose
COUNTER

By Ronald Benrey

AVE you ever needed to count the number of times an event occurred? How

often a door has opened or a switch was closed; how many times a light flashed

or a machine tool was used? Here’s a device that will do the job electronically.

With a choice of input signals or switching devices, this little handyman will

count everything from jellybeans to gold coins—from 0 through 999,999 of them—
with never a mistake or a dropped digit. The unit can be built for about $17

cl JJ2 43 swi Operation

The heart of the unit is a drum-type,
solenoid-actuated digit counter. Every
time a pulse of 117 V AC is applied to
the coil, the counter advances one digit.

A small relay, RY1, driven by a one-
transistor amplifier (Ql) energizes the
counter’s solenoid. Various sensing and
switching elements may be attached to
the input of the trahsistor amplifier,
making the counter very versatile.

Depending upon the position of SW2,
the counter is advanced by either ener-

View from the bottom rear showlng general com-
ponent location. Arrangement used is mon-critical.
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gizing or de-energizing RY1. The choice
depends on the input. For example, if
closing a switch is to trigger the coun-
ter, set SW2 to (b). On the other hand,
if RY1 is kept energized by a light beam
shining on a photocell connected to the
input, use position (a) of SW2 so that
the counter advances each time the light
beam is broken.

For best operation, the photo-cell
should be shielded from surrounding
light with a piece of cardboard tubing.

The operating procedure table sug-
gests the connections to be used for
typical switching and indicating ele-
ments. By using this table as a guide,
you can adapt the counter to do almost
any counting job.

Construction

Parts placement and wiring are not
critical, and any desired layout can be
used. Be careful of shorts around the
power supply, or you will blow the
house fuse. The counter is housed in
a small sloping-panel aluminum cabinet,
but any wood or metal cabinet will
serve. RY1l, Q1, SR1 and Cl are
mounted on a small piece of perforated
Bakelite.

Three insulated terminal posts (J1, J2
and J3) are used to connect input de-
vices to the amplifier. If desired, they
may be replaced by other connectors,
such as phone jacks or a single barrier
terminal strip

{COUNTER) J1 (BASE)

J2 (BiAS)

J3 (EMITTER)

/) Simple one-transistor amplifier
drives relay which triggers coun-
nzv ter. Power supply used is below.
ac

PARTS LIST

R1-=33,000 ohms, Y3-watt resistor
R2—1-megohm potentiometer (linear taper)
C1—50-mf, 50-volt electrolytic capacitor
PLI=~neon pilot light assembly
QI—2ZNI107 transistor
RYI—SPOT relay, 2,300 ohms (Sigma
11F-2300-G/51L}
SPST—DPDT toggle switch
SPDT—SPST toggle switch
SRI—§30-volt selenium rectifier, 50 ma.
Ti—24 or 26 voit filament transtormer
EC|—Elactric counter (Lafayette F-583, Radio
Shack HI7L855 or equiv.)
J1-J3—S.way binding posts
Misc.—Piace of pecforated board, line cord,
4" x 4" x 4" sloping-panel cabinet (Bud
C-1608 or equiv.), tarminal strips, etc.

OPERATING PROCEDURE

Positive terminol to
13, negative terminol
to J1.

Selenium or silicon
photocell

Cadmium sulphide or
codmium selenide Between J1 and J2
photocell

Any swilch Between J1 and J2

Any resistive
element (moisture Between J1 ond J2
detector or thermistor)

To (b} it a floshing Connect a jump-
beam is to octivate, er between J! ond
To {a} it interruption J2. Adjust R2
of o steacy beam is tor correct sen-
to octuate. sitivity,
Adjust R2 to the
lowest volue
Same os above. that will still
allow counter to
operate.
To {b; for normally-
open switch. To {a)
for narmally-
closed switch.

Same as above.

Depends on element, Some as obove.
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build a

Flashing Electronic Taillight

By Jack Allison

A sure-fire conversation starter and
traffic stopper, this unusual gadget
for your bike will add safety to
your night trips and fun to any
indoor gathering. The circuit is
simple and easily constructed.
The “chassis” can used by the
author leaves plenty of room to
work, but there’s nothing to
prevent you from building a
smaller unit.

Construction is easy. Draw a
circle on the can and drill holes on
the circle for the reflectors and the

neon lamps. Enlarge the holes with a
reamer if necessary. You can use practically any neon lamp provided it does
not have a built-in resistor. The larger the lamp, the greater the battery drain.
The bulbs chosen are pushed through rubber grommets. (It will help if you
moisten the bulbs first.) Pick the grommet that fits the bulb type you are using.

The pictorial shows the placement of parts. Make sure all connections are
soldered well and that there are no shorts. Place tape over the battery termi-
nals. As protection against moisture and vibration, drive small nails around
the edge of the can into the wood back, then place a strip of tape around the
edge of can. To prevent theft, attach taillight so you can remove it easily.
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Components are soldered directly to the
neon lamp bases. Spaghetti insulation
should be used to avoid possible shorts.

PARTS LIST
C1,C2,C3—.25 mit, 200 volts (or higher) capacitors
RI,R2,R3—~220,000 ohms, !/, watt, 5% resistors
NLI NL2 NL3—NE-51 or NE-51H neon lamps (see

text)
Swelx—SPST toggle swi’ch i
BI:ZﬁS;v?JLs’?:ut::éu)es (four-22,5 volt batteries NL1Y NEZ NE3
3—Red reflectors
3—Rubber grommets to fit lamps
I—Tin can and fitted wood back
Misc.—battery connectors, wire, etc - C1 C3
.25MF .Z?MF
{— 1 0
e AA 4
2 géx R2 R3
It may be necessary to turn SW1 on and _ 220K 220K
off a few times to start flasher. Neons “J\/\/\'r
are fragile and should be moistened 119
so they can be fitted through grommets. Cc2 LI + -1t o
1P |if——o
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The Solar Wheel
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Mystery wheel blends fun with theory of solar cells.
By George Byron

"I'HE mounted motor-driven wheel pictured on this page has

no visible power cable, and no dry cell or battery is hidden
in the base. However, when sunlight strikes the wheel’s surface.
it turns. Using a bright lamp will accomplish the same thing.
In other words, the wheel is powered by light.

How does it work? The small black disk just above the motor
housing provides the answer. It is the remarkable new solar cell
which converts ordinary sunlight into electricity. This insignifi-
cant looking black chip may one day revolutionize the produc-
tion of electric power.

Striking spiral effect has been painted on
author’s wheel. Black disc near eye of the
wheel is a high-output Hoffman solar cell.
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Minlature Aristo-Rev motor
converts electrical energy
of solar battery to high
torque. Wheel is cut out in
even sections for proper
balance and lower weight.

All drawings courtesy
Bell Telephone Laboratories

Hole

== Electron

+

Light is absorbed in « silicon crystal by
liberating loosely bound megative charges,
(electrons) and the free-to-move holes.

An electric field exerts a force on charged
particles, moving them if they are free. The
force moves holes in one direction and
negative electrons in the other direction.

In a thin barrier at junction between an
electron-rich N-region and a holerich P-
region, a strong built-in electric field exists
which keeps the electrons and holes apart.

+++t+t++
+HbH+4
++++++++
++++++++
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During any 24-hour period, the
amount of energy radiating on earth
from the sun totals more than one quad-
rillion kilowatt hours. Since this figure
is meaningless without some tangible
comparison, we can express it another
way: it is equivalent to all of the po-
tential energy stored in all of the earth’s
known reserves of coal, oil, natural gas
and uranium. Small wonder then that
for centuries men have searched for
methods of capturing even the smallest
fraction of this stupendous energy
source for useful power.

In April of 1954, Bell Laboratories
made an announcement of outstanding
significance. Three of their scientists,*
working as a team, had developed a tiny
silicon cell which converted ordinary
sunlight directly into usable amounts
of electricity. And silicon, which comes
from ordinary sand, is one of the most
abundant materials on earth. With one
magnificent stroke, this device, now
known as the Bell Solar Battery, swept
aside the cumbersome process of pro-
ducing electric power and harnessed the
sun as a power source.

Like many important inventions of
the past, the solar cell is basically simple
in construction and operation. (It is
a Solar Battery when two or more cells
are connected together.) The cell con-
sists of a wafer of silicon, about 1/25
of an inch in thickness and about the
diameter of a quarter, in which a minute
amount of arsenic is added as a neces-

'?. -L Pearson. D. M. Chapin, and C. S. Fuller
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When the light is absorbed, freeing
electrons and holes in the barrier
region at a P-N junction, the builtin
electric field forces the holes into the
P-side, making it positive. and the
electrons into the N-side making it
negative. This displacement of
charges causes a voltage to appear
between the silicon crystal's ends.

sary impurity. A layer of boron, .0001
of an inch in thickness, is diffused on one
surface of the wafer to form a P-N junc-
tion, similar to that of a transistor. The
silicon acts as the electron-rich N layer,
while the boron is the hole-rich P layer.
Between these two layers is a thin bar-
rier region in which a strong electric
field exists, keeping the electrons in the
silicon and the holes in the boron.

Theoretically, a solar cell will never
wear out, for there are no moving parts
and nothing is destroyed or consumed in
the energy conversion process. Its pres-
ent efficiency of 11% compares favor-
ably with the best gasoline and steam
engines. Estimates are that the ulti-
mate efficiency can be increased to 23%.
It's nice to remember though, that the
other 77% will not really be wasted as
far as we are concerned, for it will all
be supplied gratis, courtesy of old Sol.

The Solar Wheel illustrated can be
used in laboratory demonstrations of the
energy conversion process, or at science
fairs. The Wheel also makes a puzzling
window eye-catcher. Since ordinary
display lamps will make the wheel turn,
placing the entire assembly on a glass
plate, with no visible sign of a power
supply, will command a great deal of
attention. The solar cell can also be dis-
mantled of course and used for further
experimentation. The solar cell used in
author’s model was Hoffman Type 2A,
cost $7.50, but other equivalent current
cells may be used.

You can obtain the solar cell from
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Allied Radio and other large electronic
parts distributors.

The motor may be obtained from:
Polk’s Model Craft Hobbies, Inc., 314
Fifth Avenue, New York, N. Y. Aristo-
Rev Motor No. 2, $3 postpaid. There
are similar motors available from other
distributors but they have a higher in-
ternal resistance and may not work
properly. The correct motor has an in-
ternal resistance of less than 15 ohms.

Constructing the Solar Wheel

On a sheet of stiff cardboard draw
a 10” diameter circle. Draw another
concentric 12” circle. Cut away the
area outside the 10” circle and inside
the inner circle. Be sure to maintain
balance for a low starting torque.

Force-fit the motor in the 3" center
hole and fix it in place with glue. The
disc should fit around the motor hous-
ing close to the end away from the arma-
ture brushes. Remove a pair of 4”
lengths of bare wire from a stranded
wire cable. Solder one wire to the back
and near the edge of the solar cell. This
is the negative side and is silvered over.
CAUTION: Use a low-heat soldering
iron and apply heat for a short time
only. Solder the other wire to the sil-
vered rim on the other side. This is the
positive end.

Punch two tiny holes through the
cardboard about 1%” apart, about 1"
above the motor body. Insert a wire
from each side of the cell through the
two holes until the cell lies flush with
the wheel (black surface up). Then
solder each wire to a separate armature
brush. Obtain two 10” lengths of 14”
wood dowel. Dirill a {” hole near the
end of each dowel, 18" in depth.

Drill two holes same diameter as the
dowels in a block of wood, 234" apart,
center to center. Insert and glue the
dowels into the holes. The two %" holes
should face each other at the top. Make
certain that the two holes are the same
distance from the surface of the wood
block. Then insert each end of the mo-
tor shaft into the heoles in the dowels.
Since the armature shaft is fixed in the
supports, the motor housing will turn
instead, thus turning the wheel.

The wheel will turn if strong sunlight
falls on the surface of the disc at an an-
gle of about 120 degrees or less. If you
demonstrate this device indoors, use a
150-watt reflector spot lamp about 12”-
18” away from the wheel. The light
should strike the surface of the wheel
at an angle no greater than 60 degrees.
If the wheel is perfectly balanced, it will
be self-starting. A slight touch at the
edge will provide starting torque. ¢

Electricity From Salt

HAT does salt have to do with elec-

tricity? That was what scientists
at the Honeywell Research Center got
to wondering one day, and they didn’t
know the answer. Neither did anyone
else. No one had ever done thorough re-
search on the special characteristics of
salt. So the wondering men at Honey-
well launched a research program on
common table salt (sodium chloride).
They first took a fine-mesh platinum
screen (see photo) and filled it full of
salt. Then they heated the crystals until
they melted. After that, they studied the
infrared absorption qualities of salt
(which gave them clues as to its struc-
ture) . They found that salt can be made
to generate electric power. Solid-state

AmericanRadioHistor

salt is an insulator but when molten it
becomes a conductor, its resistance de-
creasing by as much as seven orders of
magnitude. Thus salt may one day have
a role in switching. *®




Unsolder the delective car-
tridge. Be sure to indicate
which is ground lead wire.

REPAIR THAT

MICROPHONE!

By David Herman

78

QINCE a substantial part of a microphone’s cost is in the case
».) itself, you can save considerable money by rebuilding mikes
whose cartridge is defective instead of re-buying the entire unit.

The inexpensive ($6.47) and rugged Shure R5 controlled
magnetic cartridge is particularly suited for replacement service
as it has a thick rubber rim which can be trimmed to fit a variety
of microphone cases. Practically immune to heat and humidity,
the R5 has a smooth frequency response, suitable both for re-
cording and public address use. And by removing the cartridge’s
plastic damping cover you can cut its bass response to produce
a communications microphone with a sharp, crisp quality. The
R5 has a minimum mounting diameter of 1%” so make sure
(before purchase) that it will fit the mike case.

The Shure R5 is stocked by most large parts suppliers or it can
be ordered through your local Shure microphone dealer, ®
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Part of rubber rim is trimmed away with sharp Position cartridge in case and glue shock mounts in
knife. Make certain RS has snug fit In case. place. New shocks may be made of excess rubber.

Solder both leads to new
cartridge making sure that
ground lead is connected to
correct lug. Although car-
tridge is not heat-sensitive,
it's best to use long-nose
pliers to carry off the heat.




For the home recording buff: a mixer plus VU meter

that will handle four microphones per channel.

By Harry Kolbe
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MIXER PARTS LIST

R1—240,000 ohms R2—91,000 ohms

R3—330,000 ohms (original bias resistor)

R4—33 ohms

Cl—2 mf, IS v. electrolytic capacitor

Mixer—Ol:on Radio RA-345; tafayette PA-292
YU METER PARTS LIST

R1—50 000-ohm potentiometer

R2—27,.000 ohms R5—I100 ohms
R3I—I00 ohms R&—680 ohms
R4—270,000 ohms R7—3,900 ohms

CICICa—10 mt, 15 v. C2—50 mf, 10 v.
Bl—Battery, 22.5 v,

SI—SPOT $2—SPST
Q1,Q2—RCA 2N217

MI—YU Meter (Lafayette TM-10; Olson ME7S)

Schematic of the two-transistor VU meter
amplifier. Toggle switch S1 conmects the
meter to either the right or left cheamnel.
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IN THE past year or two, home tape
recording has boomed in popularity.
Relatively inexpensive stereo recorders
are now available with quality ap-
proaching that of professional machines.
Once the tape-recorder owner is bitten
by the bug, he tries his hand at taping
live performances. As he becomes pro-
ficient in the techniques, he realizes that
he needs additional equipment to get
professional-quality results.

The professional recording of a live
situation may require the use of two or
more microphones on each channel, or
the mixing of other material into the
program. Unfortunately, most stereo
tape recorders can take only two inputs
at a time. Professionals use a device
called a mixer which is capable of ac-
cepting several different inputs and
mixing them in any desired proportion
into a single signal. Of course, a separate
mixer is needed for each stereo channel.

The amateur can get the same kind
of professional results with an ingenious
low-cost transistorized mixer—one that
can be built for under $20. Each channel
of this mixer can take up to four signals
from microphones, tuners, phonographs,
recorders, etc. The level on all four of
the mixer inputs can be varied inde-
pendently and combined into a single
output. For example, you may be
taping a stereo record and at some point
you may want to fade in a microphone
and fade out the phonograph to make an

announcement. With this mixer it’s a
cinch.

In addition to the mixing facilities of
the unit, a VU meter is included so the
output of either channel of the mixer
may be monitored. Once the VU meter
is calibrated, it will be possible to adjust
the relative levels of any of the mixer
inputs so the signal to the recorder is at
the proper recording level.

The heart of the stereo mike mixer
consists of a pair of commercial four-
channel transistorized microphone
mixers. We found that these mixers had
frequency response that was down 3 db
at 8.5 ke and a gain of little over 1.5 db.
Although this is sufficient frequency re-
sponse for the microphones supplied
with the average inexpensive recorder,
it was felt that some attempt should be
made to improve the response charac-
teristics of the mixer for those people
who have purchased better quality mi-
crophones. By adding three resistors
and a capacitor, it was possible to
broaden the frequency response to a
point where the mixer was down only 3
db at 18 kc at a slight sacrifice in gain.
At the low end, the mixers are flat to
below 20 cps.

A high-input-impedance, high-gain,
two-transistor amplifier is used to drive
the VU meter and its gain is high
enough that even a microphone signal
of a few millivolts gives full-scale meter
deflection. The current drain is so low

VU meter board. Dotted lines represent wiring on reverse side. In board’s center are meler terminals.

CHASSIS GND LUG
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the battery will last almost its shelf life.
The input of the VU meter amplifier is
connected through an SPDT switch
which permits the meter to be switched
to the output of either channel.

Modifying the Mixers. A good start-
ing point in the construction of the mike
mixer is the modification of the mixer
units. Remove the covers of the two
mixers. Soldered to one level control
is a four-terminal tie strip (see Fig.
3). Remove the 330,000-ohm (orange-
orange-yellow) resistor (R3). In its
place, connect R1, R2 and C1 as shown.
Next, referring to the transistor lead
marked with an X in Fig. 3, install a
33-ohm resistor (R4) as shown. Connect
a 10%-inch length of shielded audio
cable to the output jack of each mixer.
The inner conductor connects to the
center terminal of the jack, shielding to
the ground side. This completes the
electronic modification of the mixers.

The VU meter and amplifier are
mounted in a 5 x 2% x 2¥%-inch Mini-
box. Drill the holes required for M1, R1,
S1, S2 and the audio cables from the
mixers. Install the cabinet mounting
components.

The VU meter amplifier is built on a
2% x 2-inch piece of perforated board.
Mount the components by pushing leads
through the board’s holes. Solder the

connections on the reverse side as
shown in the pictorial. Take care not to
heat-damage the transistors. Mount the
completed amplifier on the meter termi-
nals and then make the appropriate con-
nections between the amplifier and
other components as shown.

The unit pictured was stacked by run-
ning bolts through the covers. If your
setup requires a different arrangement,
feel free to make modifications.

A word of caution: You may feel it’s
more efficient to operate the two mixers
from a single 9-volt battery. Don’t do it
or you may run into a feedback problem
due to the common power supply.

For maximum usefulness, the VU
meter in the mixer should be calibrated
to operate in conjunction with your re-
corder’s level indicator. Although not
shown in the author’s prototype, use a
pointer knob and scale on VU level con-
trol R1 to enable accurate re-setting.
Make some test recordings with your
usual microphone setup, and adjust R1
so that the average recording level falls
on or about 0 db immediately before the
recorder’s indicator shows overload.

Note that the mixer’s low output im-
pedance enables long lines to be run
between the mixer and recorder with-
out noise pickup or high-frequency
loss. e

VU amplifier board subassembly is seen at left. Completed board is installed in cabinet (right) after the
meter. two switches and potentiometer are mounted. The board is supported by the meter terminals.
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Details of feedback conversion made to commercial mike mixer to extend mixer’s frequency response.
Olson mixer is shown. Lafayette unit has same parts values., but different tie-strlip arrongement.

Internal view of the completed VU meter amplifier. The bolts protruding from the case are used to hold
the three units together when stacked as in photo at right. Any workable setup may be used.
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buildtit:youlrself

For The First Tlﬁe
ANYWHERE

By Bert Mann waves) and couples it to a cleaning fluid.
When the h-f acoustic energy hits the

l‘WOR ALMOST 20 years we've known  cleaning fluid, cavitation takes place and
you can get the cleanest clean, not by  that’s what does the scrubbing. Millions
using those detergents you hear about  of microscopic vacuum bubbles or cavi-

on TV, but with an ultrasonic cleaner. ties are formed. As the cavities collapse
The only flaw lay in the price of silent- (implode) they create pressures up to
sound scrubbers. The smallest ones cost 20,000 pounds per square inch. The term
$75 to $100. cavitation comes from these cavities.
We herewith present the first build- Anything immersed in cavitating fluid

it-yourself ultrasonic cleaner, which thus is subject to immense pressures,
you can put together for about half the and dirt clinging to it is blasted away.

cost of commercial units. Yet ultrasonic cleaning is so gentle that
In an ultrasonic cleaner it’s the clean- a delicate microscope slide comes out
ing fluid that does the work, doing a bet- spotless and also in one piece.
ter job in seconds than you could do in This ultrasonic cleaner has a one-pint
hours of hand-scrubbing. Jewelry, small capacity and uses an easy-to-build gen-
parts, even your eyeglasses come out erator circuit. Arrangements have been
with more sparkle than when new. made with a manufacturer of ultrasonic
An ultrasonic cleaner is a compara- cleaners (see Parts List) to supply all
tively simple device consisting of a gen- special components as a kit for $39.95.
erator (or power oscillator) producing While some of the items are standard,
a high-frequency electrical signal and a the kit includes them because we were
transducer which converts this electri- able to obtain an extremely low price on
cal energy to mechanical energy (sound them. Including chassis and finishing

Cleaner’'s power oscillator schematic is rela-
ively simple despite many special components.

v
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o

components, the total cost is approxi-
mately $45.

The generator is builton a 7 x 9 x 2-
inch aluminum chassis with the layout
shown. To avoid an arc-over from the
tube socket to the chassis, use a 2-inch
diameter cut-out for the socket. Notice
that the tube socket has seven pins, one
larger than the others. Position the
socket so the large pin is toward the
front panel. Be sure to leave sufficient
space between the socket and panel for
power switch S1.

L1 is tuned by a metal slug attached to
a rod. Since the slug must slide freely
inside L1, the rod’s grommet hole must
be carefully positioned on the front
panel. Drill a 3g-inch hole ¥2-inch down
from the top of the chassis on the center-
line of L1’s cut-out.

Assemble as follows: First insert the
tuning rod inside L1. Then mount L1 in
place with a %-inch conduit strap at
each end; the straps may have to be ex-
panded to fit around L1. With the

mounting strap screws loose, position L1
so the tuning rod slides in and out
through the grommet without binding.
Tighten the strap screws, then push the
tuning rod all the way back into L1. The

PARTS LIST

RI1—7,500 ohm, 25-watt resistor

C1—.002 mf, 3KYDC (Special or transmitting mica capaci-
tor, Ul 40C1t-42)

C2—.02 mf, 3KVDC (4 parallel-connected .0047 mf, 3KV
disc capacitors)

C3—.0047 mf, 3KYDC ceramic disc capacitor

LI—Coil and tuning stug assembly (Special, Ul 40CI-24
and Ul 40CI-20)

\4’!—826 tube and sockeQ‘S(JohmonU‘vp;CZ'ﬂ) )
|—Power transformer {Speciaf, 4 028

Misc.—transducer, tank and hardware (Speciat) 7~ "~

The above components are available as a v \
kit from Ultrasonic Industries Corp., .
Ames Court, Engineers Hill, Plain-
view, N, Y. The price is $39.95 post-
paid. Optional tank housing is
$3.50 additional postpaid.

C4,C5—.0f mfd 600 vdc ceramic
disc capacifors

JI—Coaxtal jack type SO-239

PLI—Coaxial plug type PL-259

SI—SPST

Misc.—2;-inch conduit straps (to
clamp LI) available at hardware
stores; 4 feet coaxial cable (type
RGSIA/V)
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TUNING ROD

rod will stay inside the chassis, avoiding
damage as you complete the wiring.
Capacitor C2 is four paralleled .0047
mf ceramic discs totaling approximately
02 mf. Use the parallel arrangement
since a single .02 mf capacitor may be
destroyed by internal heating. Prior to
installation, twist C2's leads together
and solder each as one heavy lead.
While there is room for R1 under the
chassis, it gets fairly hot and is best
mounted on the top as shown. After
mounting, make sure R1l’s contacts
cannot touch the chassis. When all
wiring is completed, pass the tuning rod
through its grommet and attach a knob.
Since the generator develops over 1,000

DIAMETER
PIN

volts, both a protective bottom plate and
a well-ventilated chassis cover should
be provided.

The tank assembly is shown in an ex-
ploded view. Note that both sides of the
transducer appear to be painted white.
It is not paint however, but a layer of
silver and must be handled carefully.
Prior to assembly, clean both sides of
the transducer and the bottom of the
tank with a solvent such as Chlorothene
(a household detergent will do in a
pinch, but be sure to rinse the compo-
nents).

For proper transmission of the acous-
tic energy, the tank must be assembled
with epoxy. And since the bottom of the

AmericanRadioHistorv.Com



INSULATING
CLAMP PLATE

SOLDERING
RING

~-TRANSOUCER

Assembly of transducer is critical. Follow
the text carefully as an assembly error aifter
the use of epoxy glue cannot be remedied.

Chassis layout (top view) should be followed. Space high-voltage compo
nents away from chassls to prevent arc-over. Tuning rod hole 1s drilled last
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tank serves as the ground connection it
must also be in good electrical contact
with the transducer. Arrange short
lengths of stranded wire on one side of
the transducer (see photo) and coat the
surface with epoxy. Place the insulat-
ing sleeve (not shown) around the
tank stud and lower the transducer,
epoxy side down, centered around the
tank stud. Place the soldering ring on
the transducer so it is also centered
around the stud. Apply a coating of
epoxy to one side of the insulating clamp
plate and lower the plate, epoxy down,
on the soldering ring. Apply a flat
washer, a lock washer and the nut.
Tighten firmly. Allow 24 hours for the
epoxy to set. Then place a solder lug on
the stud held in place by a second nut.

The tank housing can be fabricated
from sheet metal, but a rubber rim must
be placed between the housing and the
tank’s rim to prevent spilled solvent
from getting to the transducer. A hous-
ing complete with rubber rim is avail-
able for $3.50 (see Parts List).

Strip three inches of the outer insula-
tion from one end of the coaxial cable
and pull the center conductor through
the shield at the insulation. Solder the
shield, as near as possible tothe insula-
tion, to the soldering lug on the tank’s
stud. Strip 1% inches of insulation from
the center conductor and tin the ex-
posed strands. Force the center conduc-
tor against the transducer’s silvered
surface and, using a low-wattage iron,
solder the wire to the soldering ring and
transducer. Pass the free end of the co-
axial cable through the tank housing
and install coaxial connector PL1. If
desired, the free end of the cable can be
connected directly to the generator’s
output terminal and ground. If a direct
connection is made, use a cable clamp at
the generator to secure the cable.

Before connecting the tank to the gen-
erator, check it out with an ohmmeter.
The cable shield should have continuity
to the tank and open circuit to the cen-
ter conductor. The center conductor
should read continuity to the trans-
ducer’s exposed silver surface. Pass the
excess cable through the housing and
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force the tank into the housing, pulling
the cable through.

WARNING: NEVER OPERATE
WITHOUT FLUID IN THE TANK.

For your protection, ground the gen-
erator by connecting a wire (#18 or
#16) between the generator chassis and
an external ground.

For check-out, pour a mixture of
water and liquid detergent into the tank
(10 oz. water, .5 oz. detergent). Turning
on the power will result in the 826’s fila-
ment glowing a bright white-yellow. In
a few seconds the fluid will cavitate
(cold boiling). Adjust the tuning rod
for maximum activity as evidenced by
vigorous boiling. Boiling may occur at
several settings of the tuning rod but
one or two settings will provide maxi-
mum action.

Remember: never put your hand in
the solution while the unit is on.

The proper cleaning solution depends
on what you're trying to clean. Plain
detergent and water is good for some ap-
plications. A dash of ammonia helps.
The kit of parts for this unit includes a
Cleaning Solution Data Chart. There
are several precautions to be observed:

® Do not use highly inflammable so-
lutions since cavitation causes heat.

® Do not use toxic or low-flash-point
solvents. Under ultrasonic agitation,
carbon tetrachloride will form phos-
gene, a deadly gas. Low-flash-point sol-
vents like benzene and naphtha develop
vapors which are easily ignited. ®

150,000 RPM

NEW three-phase induction motor

(above) built by Toshiba of Japan
is capable of doing 150,000 rpm, a record
in its class. The water-cooled unit op-
erates on 300-380 volts at 2,500 cycles,
requiring a special static inverter which
has a silicon-controlled rectifier. It has
arating of about 270 hp. The motor will
be used to turn high-speed lathes and
grinders. *®
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make your own

Printed Circuits

By Harry Kolbe

NEW, INEXPENSIVE techniques and materials have brought
printed circuit projects within the reach of all. Hard to get
materials and tedious drilling have been elimi-
nated by a number of new developments. The
introduction of perforated copper-clad boards,
and a whole variety of resists take the
work out of do-it-yourself printed cir-
cuit-board design and fabrication.
Let’s look at the boards first. The
holes in the board are " in diameter

*esoe . -ecoewe

o000
'....:::...‘..‘ with 'i%" be-
- ®®®o0eee tween hole
TR SrtRen iivee $V0e 2ase's

centers. Four
different board
sizes are available, one of which should be about right for your latest
project. Of course, the boards may be easily cut with a variety of
tools to any desired size.

Circuit Layout and Design. Most of the same techniques used to.

lay out perforated chassis boards also apply to the copper clad

boards. Without repeating the entire discussion, there are several

points worth mentioning. '
Graph paper is an excellent design aid for, use with these boards.

AmericanRadioHistorv Com
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Each intersection of vertical and hori-
zontal lines represents a hole in the
board and the layout sketch made on
the graph paper need not be to scale.
It’s a good idea to have all the compo-
nents on hand before starting for you
can plan your layout by mounting the
components temporarily on the board.
Simply bend the component leads and
push them through the board perfora-
tions. After the components are in their
final position, sketch in the common
buss lines such as ground and B+.
How to use Resist. After the circuit
has been designed on paper, it must be
transferred to the copper foil on the
board. Here's where we depart from
the non-copper clad perforated board
techniques. First a resist is laid down on
the copper foil in the areas that are to
serve as the “wiring.” The areas un-
protected by resist are eaten away by
the acid. Available to the do-it-your-
selfer are tape resists, liquid resists and
ballpoint tube resists. All are inexpen.
sive, easy to use, and stocked by most
large mail order radio supply houses.
Tape resists are available in rolls of
three widths (1/32”, {%” and %”). To
use tape resist, simply reproduce the
conductor pattern in tape on the copper
foil. Press the tape down firmly at con-
ductor intersections and joints to pre-
vent etchant leaking under the tape.
Tape resist ;" circles may be used at
points where component leads are
brought through and connected to the

9%

foil but are not really necessary with
the perforated board. Remember to
lay out the resist over the holes, not be-
tween the rows of holes

Liquid resist is etchant resistant paint
which can be applied to the foil with a
small brush. Unlike tape resist, which
is more or less limited to straight line
conductor paths, liquid resist can fol-
low the convolutions of any circuit pat-
tern. When large areas of foil are to be
covered, liquid resist is handiest to use
Its only disadvantage is that it must be
removed from the foil before soldering.
Fine steel wool will do the job easily

The third, and perhaps most conveni-
ent to use, is a liquid resist dispensed in
a %" stripe from a ballpoint tube. As
with the other liquid resists, the resist
must be removed later at points where
the foil is to be soldered

Etching the Board. It's important to
realize that the chemicals used are
highly corrosive and therefore danger-
ous. Keep the etchant in its tightly
closed bottle and be careful not to
splash it on your skin, clothes, or sur-
rounding work areas. If an accident
occurs, flood the etchant with water im-
mediately and neutralize with sodium
bicarbonate (baking soda). It might be
a good idea to wear rubber gloves and
work at the kitchen sink

A recommended etchant manufac-
tured by Techniques, Inc. is available in
6 ounce, pint, and quart sized unbreak-
able plastic bottles
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Pour the etchant into a flat-bottomed
glass dish, never a metal container.
Carefuly check the resist on the circuit
board in order to make sure that you
have covered all of the copper foil that
you wish to retain. Immerse the board
in the etchant. Agitate the board in its
bath every minute or so to encourage
fresh acid to reach all areas of the ex-
posed copper. Continue for 5 to 10 min-
utes until all the exposed copper has
been eaten away. The time required
cannot be stated exactly since it de-
pends on temperature, thickness of cop-
per, number of times etchant has been
used, etc.

After the etching is complete, wash
off the etchant under cold running
water and then dry the board with a
cloth. Strip off the tape resist, or if a
liquid resist was used, remove it by rub-
bing lightly with fine steel wool. For
ease of soldering, polish the copper with
steel wool until it is shiny. Your etched
circuit board is now complete. To use,
simply place the components on the
non-foil side of the board, push their
leads through the perforations and sol-
der them to the foil.

The total cost for the resist, boards,
and etching materials is only about
$3.00—and since there is enough mate-
rial for seven or eight more projects,
that figure comes down to about 37¢ a
project. But your big pay-off is a pro-
fessional-looking electronic device that
is a snap to build. *®
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We take a look at the inner workings of a crystal diode for clues to tran-
sistor operation. Comparisons are made among the basic tube and transistor
configurations and their biasing requirements.

PART Il

What happens to the phase of a signal going through an amplifier? The
question has practical significance since it defermines whether a common-
collector, common-emitter or common-base mode best suits a circuit.

PART 11I

Transistor amplifiers have three types of gain. With tubes, it's usually voltage
gain that counts. But transistors are current-operated devices, so current
and power gains are most important.

FROM pocket radios to computers, the transistor and its
semiconductor relations are taking over a host of jobs
previously reserved for the vacuum tube. A working under-
standing of these mighty midgets is as important to today’s
electronics enthusiast as his soldering iron or Ohm's Law.
One of the best ways to become familiar with an electronic
circuit or component is to put it through its paces in a va-
riety of test setups. This is the approach we take in our basic
transistor course.




PART ONE ——

Before dealing with the transistor, it would be a good idea to
take a look at exactly how a diode works. A diode is made up
of two crystals, a positive type (P) and a negative type (N) joined
together. The P crystal serves as the anode and the N as the
cathode. Fig. 1 shows a diode for two conditions of applied po-
larity. When the negative side of the batiery is connected to the
diode’s anode and the positive to the cathode you have a situation
known as reverse bias (A). Without getting into the matter of
majority or minority
current carriers, let it
suffice to say that in the
reverse bias condition
current flow is mini-
mized. In the forward
bias condition (B), cur-
rent flow is encour-

CATHOOE

aged.
Under reverse bias, ‘
the diode exhibits a o

high resistance, known
as the back resistance of
the diode. You can
check it out with an
ohmmeter and any
diode, such as a 1IN34A.
Simply place the ohm-
meter leads across the CATHODE
diode and take a read-
ing. Now reverse the
ohmmeter leads and the
reading will differ con-

siderably. It is the po- FORWARD _BiA3]

larity of the battery in cURRENT
your ohmmeter that de- b=

termines whether the ""I'

diode is biased forward
or reverse.

FIG. 1

Transistors vs Tubes

All common transistors are three-terminal, three-element de-
vices. Unlike the two-element diode, the transistor consists of a
three-layer sandwich of P and N semiconductor materials. NPN
transistors have two layers of negative material sandwiching one
of positive; PNP’s have
the opposite.

The interactions of COLLECTOR
the layers in-a transistor
can be compared to the
functions of the three
elements in an electron
tube (see Fig. 2). The CATHODE EWITTER
emitter is comparable
to the cathode, the base
to the control grid and the collector to the plate. In both devices
a flow of current originates at the first element, is regulated or

FIG. 2
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controlled by the second and is received or collected by the third.

In a tube and in an NPN transistor the charges that travel
from cathode to plate or from emitter to collector are electrons.
In a PNP transistor, however, positive charges called holes are
the carriers of electricity. This difference has little practical sig-
nificance because PNP and NPN transistors in a circuit function
the same way except that opposite polarity DC bias voltages are
required

On The Bias

If you've done any work with transistors, you're aware that
they are biased differently than vacuum tubes. In tubes, the
control grid is usually given a negative voltage with respect to
the cathode (reverse bias) which tends to repel electrons coming
toward it from the cathode. By varying this negative voltage, we
can control the number of electrons attracted toward the posi-
tively charged (forward-biased) plate.

In the NPN transistor, a forward bias voltage is set up between
emitter and base, while a reverse bias is established between col-
lector and base, as in
Fig. 3. The negative po-
tential of battery Bl
repels the electrons
from the N-type emit-
ter, while the positive
potential at the base at-
tracts them. Resistor R1
sets the bias level and,
therefore, establishes
the amount of current
flowing from emitter to
base.

Now let’s look at the emitter-collector (EC) circuit. We take
another battery (B2) and connect its negative terminal to the
emitter and its positive terminal through R2 to the collector. Now
the positive biased collector attracts the electrons from the base-
emitter (BE) junction. However, the number of electrons that
can enter the collector is determined by the current flow through
the base-emitter junction. Without going into the complexities
of semiconductor physics, let it suffice to say that the current
flow in the base-emitter circuit controls the current in the
emitter-collector junction. And since a small current variation
in the BE circuit causes a much larger variation in the EC cir-
cuit, we have amplification.

The PNP transistor works in the same way as the NPN type
discussed above. There is a difference in the hole and electron
flow but, as we mentioned, the only practical distinction is in the
bias polarities. It’s easy to remember: the PNP transistor operates
with a positive voltage on its emitter with respect to the collector
and base; the NPN transistor operates with a negative voltage on
its emitter.

Three Ways to Amplify

Vacuum tubes can be used in three distinct circuit configura-
tions: grounded cathode, grounded grid and grounded plate, as
shown in Fig. 4. A similar division exists among transistors. The
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common-base (CB), common-emitter (CE) and common-collec-
tor (CC) types are shown in Fig. 5. A standard CE amplifier usin;
a PNP transistor is shown in Fig. 6. (NOTE: all resistors shown
are Ya-watt, 10% except R8, which is 2 watts. All capacitors are
electrolytic, 10 volts or higher rating.) The input signal is applied
to the base and the output is obtained at the collector. In the
equivalent vacuum-tube amplifier the input signal is fed to the
grid and the output obtained at the plate

Note that unlike our previous theoretical example, in the prac-
tical circuit of Fig. 6 a single battery (B1) supplies bias voltage
to both the base and collector. At the input, the base connects
into the voltage divider formed by R1 and R2 across battery Bl.
This places a bias voltage on the base (with reference to the emit-
ter) of about 1/10 the battery voltage

Another resistor, R3, has been placed in the emitter lead. With

_—s — _T
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FIG. 4 FIG. 5

Three basic tube configurations and their transistor equivalents. Batteries are used to indicate
polarity of the voltages applied to the elements. Note that the terms “common” and “grounded”
are used interchangeably. although no grounds are shown in the schematics. The ground in
each case can be placed at the junction of the two batteries.

B Grounded grid and grounded (or common-base) amplifiers. The tube version is encountered
in RF front-ends and in cathode-coupled phase inverters. The common-base transistor circuit
usually serves in oscillators.

I3 The grounded cathode tube and grounded (common) emitter tramsistor configurations are
the standard workhorses found in conventional single or multi-stage amplifiers.

The common-plate (better known as the cathode-follower) and the common-collector {or
emitter-follower) generally serve to match a high impedance at their input to a low Impedance
at their output.
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current flowing through
the transistor, a voltage
develops across R3 which
makes the emitter nega-
tive with respect to R3’s
lead going to Bl+. The
total base-emitter volt-
age is thus equal to the
voltage across R2, minus
the voltage across R3.
The two voltages buck
each other, but the volt-
age across R2 is always
larger; otherwise, no
current would flow.

It is also necessary to
provide a negative volt-
age (reverse bias) be-
tween collector and base.
This is accomplished in
Fig. 6 by connecting one
end of resistor R4 to the negative terminal of the battery. Note
that the negative voltage at the collector is far higher than the
voltage the divider permits at the base. This establishes the
reverse bias between these two elements.

In Part II we will examine the three basic circuits from the
point of view of two of their significant operating qualities—input
and output phase and amplification.

— PART TWO

FIG. &

The phase change (or lack of it) that takes place when a signal
travels through an amplifier stage is important when dealing with
phase inverters and oscillators.

Phase Flipping

The standard common-
emitter, like the standard
amplifier tube circuit,
reverses the phase of any
signal passing through it.
We can demonstrate this
in a simple experiment
using the circuit of Fig.
6. Connect a volt-meter
or VOM set for a low DC
voltage range with its
negative lead to the col-
lector and its positive
to ground (Bl+). The
meter will read between
2 and 4 volts.

As a signal source we
will use a 1.5-volt flash-
light battery with a
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4-inch piece of wire soldered to each terminal. Momentarily con-
nect the positive battery lead to the base of Q1 and the negative
lead to the common-ground (B1l+). Note that the meter (which
is reading the negative collector voltage) rises two or three volts.
In other words, the collector went more negative. If we reverse
the situation and connect the positive terminal of the battery to
ground and the negative terminal to Q1’s base, the meter reading
falls: the collector goes more positive (or less negative)

We see, therefore, that a positive input signal produces a more
negative collector voltage. This 180° signal phase change is char-
acteristic of the common-emitter amplifier.

There are two remaining transistor amplifier arrangements,
common-base and common-collector. We’'ll examine the common-
base arrangement (Fig. 7) first.

In a CB amplifier, the input signal is fed to the emitter and
the output signal obtained from the collector. As with the other
circuits, the name for this arrangement stems from the fact that
one element (in this case the base) is common to both the input
and output circuits. Note that the CB circuit is equivalent to the
grounded-grid vacuum-tube amplifier configuration, such as is
used in phase inverters and
RF amplifiers.

To deterrpine what hap-
pens to the phase of a signal
we’ll use the circuit shown
in Fig. 7. Connect the nega-
tive lead of the voltmeter to
Q1’s collector and the posi-
tive lead to common-ground
(B1+). With the circuit in
operation, the voltmeter will
indicate 2-3 volts.

As before, we'll use the
battery as a signal source.
With the negative lead of the
flashlight battery on the com-
mon ground (Bl+), touch
the positive lead to Ql’s
emitter and observe the
meter needle. It will fall
below scale and if you switch
the meter leads you’ll find that you have a reading of over 1 volt.
In other words, a positive voltage signal at the input (emitter)
of the common-base amplifier causes a corresponding positive
signal at its output (collector).

As a double check, we can connect the battery with its positive
terminal to ground and the negative lead to the input terminal
(emitter). Note how the meter rises about 3 volts from its pre-
vious reading—indicating, as we would expect, that the voltage
at the collector has gone more negative.

Now let’s check the common-collector circuit of Fig. 8. Since
the CC is the transistor analog of the vacuum-tube cathode-
follower, it is frequently referred to as the emitter-follower.
Like the CE amplifier in Fig. 6, the input signal is applied to the
base. However, the collector doesn’t feed a load resistor. It
is connected directly to the battery. Signal output is obtained
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at the emitter, clinching the resemblance to the cathode-follower.

We can check the phase shift from input to output in the fol-
lowing way. With the circuit wired as shown in Fig. 8, place
a voltmeter across R4 with the positive lead to ground (Bl1+).
Less than 1 volt should be read.

Now connect the test battery with its negative lead to ground
(B1+) and its positive lead to Q1’s base. The meter falls to
slightly below zero. Reversing the battery and placing the neg-
ative lead on the base of the transistor causes the voltage to rise
about 1.5 volts. In other words, a negative signal at the input
of a CC circuit caused an increase in the negative voltage at its
output terminal. And, conversely, a positive voltage causes a
decrease 1n negative voltage. This means that there is no phase
reversal as a signal passes through the circuit, which is exactly
the case with a vacuum-tube cathode-follower.

PART THREE

A key characteristic of an amplifier is its gain. In transistor
amplifiers, we have three types of gain to consider. Most familiar
(from vacuum-tube amplifiers) is voltage gain—the ratio of the
output voltage of a stage to its input voltage.

Secondly, there is current gain—the ratio of output current
to the input current. Finally, there is power gain—the ratio of
output power to input power.

Amplification: E and/or I

Since transistors are primarily current-operated devices, cur-
rent and power gain are most important. Transistors usually
are employed as power amplifiers, even when used in the RF
stages of a radio or TV receiver. Vacuum-tube amplifiers, on
the other hand, usually are voltage amplifiers and their power
gain becomes important only when a power-operated device such
as a loudspeaker is to be driven.

There are times when transistor voltage amplification is im-
portant (for example, when a transistor drives a TV picture
tube); however, if a transistor drives another transistor or a
speaker, it must provide power—not voltage. Remember, in
any circuit power equals voltage X current (W—EI) or the
square of the current X the circuit’s resistance (W—I'R). This
means that any transistor with a high current gain usually has
a high power gain. That is why such emphasis is placed on the
current gain of a transistor stage.

In the experiments below we will first measure voltage gain
and then check the individual current gains of the three basic
amplifier configurations. From these two characteristics, we
will be able to calculate their respective power gains.

Voltage Gain. For the experiments, we will use the transistor
circuits of Figs. 6, 7 and 8. In each case, a small 6.3-volt filament
transformer serves as the signal source, using the circuit shown
in Fig. 9. The AC input signal is kept small in order not to over-
drive the transistor. An oscilloscope will be used to view the
transistor output.

The general procedure for each amplifier circuit is the same.
We'll use the circuit of Fig. 6 and apply the AC signal voltage
at the input of the stage. The oscilloscope is connected across
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the output terminals.
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Start with zero AC input &
and gradually increase "7 V‘%‘lg‘" %’gg’
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the signal (by rotating

potentiometer R6) until |
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the waveform of the os- I 107
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cilloscope screen starts
to lose its sine-wave
shape and distort. Then,
back off R6 until the dis- [} 97" "¢
tortion disappears. Note
the height of the pattern
by measuring it with a
ruler or using the ruled
mask over the scope
screen. Then, without
touching anything else,
place the input leads of
the scope across the input
voltage and measure the
height of the sine-wave appearing on the screen. By dividing the
input voltage reading into the output voltage reading, the volt-
age gain of the amplifier stage can be computed quickly. Check
each set of measurements several times to make certain the cor-
rect figures are obtained.

Of the three circuits, it will be found that the CB amplifier has
the largest voltage gain, while the common collector has the
smallest. In fact, the voltage gain of the CC amplifier is some-
what less than 1—which means that you actually get less signal
voltage out than you put in. In the CE and CB arrangements, a
fairly sizeable voltage gain will be obtained

AC SIGNAL

Finding the Beta

Now we'll measure the current gains of each amplifier type.
starting with the common-emitter circuit of Fig. 10. In the CE
mode, current gain is referred to as beta. Actually there are two
current gains to deal with—AC and DC. A small-signal AC beta
test is made on low- and medium-power transistors. The large
signal DC beta test is for high-power transistors. Low-power
transistors designed for switching are exceptions to this rule
since the DC beta test best simulates their actual operating con-
ditions

DC Beta. When dealing with DC current gain, as we will be in
the experiment below, the gain is determined with the formula

collector curren:
base current

To set up the experiment, adjust R7 (Fig. 10) to 50,000 ohms
as measured by an ohmmeter. The resistance in the base-emitter
circuit (R7 plus R4) then totals 60,000 ohms. The 1.000 ohms of
R3 can be disregarded since it is negligible in comparison to the
other figures.

With a 6-volt power supply and 60,000 ohms in the base-emitter
circuit there is .1 ma of current flow. Now measure the voltage
across R8 (say it’s about 1.5 volts) and divide it by R8’s resistance
(470) . This gives you about .003 amps (3 ma) as the collector

beta
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current. If we now divide this 3 ma collector current by the .1 ma
base current, we have the DC current gain for the stage—30. It’s
as simple as that!

With the 2N363 transistor, current gain of anywhere from 15
to 40 can be expected. As a check, we can set R7/R4 for a total of
40,000 ohms. Now .15 ma is flowing in the base circuit. If you cal-
culate the collector output current as above, you'll find that the
current gain has remained the same. This will be true over a mod-
erately wide range of input current.

AC Beta. The AC current gain test gives a better idea of what
we may expect of a transistor under operating conditions. The AC
beta describes the amount that a small change in base current
(1b) is reflected by a change in collector current (Ic). Expressed
as a formula:

Ic change
AC beta m—n—g—e

The circuit of Fig. 10 will serve also for AC beta checks. As a
start, we have the figures obtained in the DC beta measurement—
.1 ma base current and 3 ma collector current.

Now set the R4/R7 combination to provide a total base circuit
resistance of 30,000 ohms. With the 6 volts of Bl, this produces
a base circuit current of .2 ma (I=E/R). This represents a change
in base current (Ib) of .1 ma from the previous value. This figure
goes in the denominator of the equation.

For the Ic change figure needed for the numerator, we measure
the voltage across R8 and divide it by R8’s resistance. This gives
the new Ic. The difference between this value of collector current
and the previous DC beta value is placed in the numerator. Work
out the equation and the answer is the AC beta value for the spe-
cific 2N363 transistor you used in the circuit of Fig. 10. (For other
circuit arrangements, the transistor, may have slightly different
values of AC and DC beta. In normal operation, however, all will
be fairly close together.) If one checks out, the other will too.

Analyzing the Alpha

Let’s turn to the cur-
rent gain of the common-
base circuit shown in
Fig. 11. In the common-
base configuration, the
symbol alpha is used for
current gain. Alpha ex-
presses the ratio of col-
lector current (Ic) to
emitter current (Ie) or

alpha ;—2

Common Base Gain.
First, adjust R2/R4 to a
total value of 6,000 ochms
for a current flow of
about 1 ma in the base-
emitter circuit. If you
measure the voltage
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across R8 and divide it by 470 (ohms) you'll find a collector cur-
rent of between .9.and .95 ma. In spite of the fact that the common-
base amplifier provides the best voltage gain, its current gain is
less than 1. This means there’s a current loss between input and
output.

As with the previous circuits checked, stage amplification can
be approached from both DC and AC gain. The AC alpha is meas-
ured in much the same way as with the previous circuits. The
formula is:

Ic change
Te change

AC alpha

Note the currents in
the emitter and collector
circuits from the DC
check. Now reduce the
emitter current by in-
creasing the resistance of
R4 and note the corre-
sponding change in col-
lector current. Subtract
the new figures from the
old ones, insert them in
the above equation—and
you have the AC alpha.

[f you're wondering
what the relationship is
between alpha and beta
(other than the fact that
they follow each other in the Greek alphabet), it’s expressed in
the formula:

alpha

ety 1 — alpha

Common-Collector Gain. Fig. 12 shows how a common-collec-
tor circuit’s current gain is checked, using the same techniques
that served us for the other circuits. The R4/R7 combination is
adjusted for a total resistance of 60,000 ohms. (We can ignore R8.)
Measure the voltage across R8 and divide this value by 470
(ohms) to arrive at the current flowing in the emitter circuit. As
in the common-emitter arrangement, a fairly high current gain
is obtained.

Now let’s review our findings. We saw that the common-emitter
and common-collector circuits have about the same current gain,
whereas the common-base arrangement produces a current gain
of less than 1. If we combine this information with the voltage-
gain data determined earlier, we can determine the relative
power gain of the three configurations.

In the CE stage, the voltage and current gain were both good.
When these two quantities are multiplied together (W-—=EI)
excellent power gain will result. In the CB amplifier, the voltage
gain was good, but the current gain low. Its power gain, there-
fore, is less than that of the common-emitter. Finally, in the
common-collector circuit, we found a voltage gain of less than
1. but a good current gain. Here again, we see that the power gain
of a CC amplifier is not as high as that of the common-emitter
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amplifier. Actually, the
CC'’s gain is the lowest of
the three types.

Because the common-
emitter arrangement has
the best combination of
current and power gain
it is the type most fre-
quently used.

The common-base ar-
rangement is an excel-
lent choice for oscillator
circuits because the input
and output phase are the
same. By simply feeding
a small amount of output
voltage back to the input,
oscillation can be ob-
tained.

Finally, the common
collector is useful as an
impedance matching de-
vice because, like the
tube cathode follower, it has a high input impedance and a low
output impedance.

For those interested in pursuing transistors and transistor
circuitry further, scores of books and pamphlets are available
from libraries, bookstores, parts distributors or publishers. Here
is a selection of these publications

Basic Theory and Application of Transistors

U.S. Govt. Printing Office, Washington 25. D.C. $1.2
Facts on Transistors. By Walter J. Cerveny

Hickok Electrical Instrument Co., 10532 Dupont Ave., Cleveland, Chic. $
Power Transistor Handbook. Motorola Semiconductor Div., Phoenix. Ari
Semiconductor Devices. By Rufus P. Turne:

Holt, Rinehart & Winston, Inc., 383 Madison Ave.. New York, N. Y. $7.5(
Transistor Circult Handbook. By L. Garne:

Coyne Electrical School, 1455 W. Congress Parkway, Chicago 7, Ill. $4.9
Transistors in Radio and Television. By Milton S. Kive:

McGraw-Hill, 330 W. 42nd St., New York. N
Transistor Manual. 4th Ed. General Electric Co.. Syracuse |, N. Y. §
Transistor Physics and Circuits. By Robert L. Riddle, Marlin P. Ristenbat

Prentice Hall, Englewood Cliffs, N
Understanding Transistors. By Milion S. Kiver. Allied Radio, Chicago. 1l 50¢

GERNSBACK LIBRARY, 154 W. 14th St., New York, N. %
Basic Tramsistor Course. By Paul R. Kenniai.
Fundamentals of Semiconductors. By M. B. Scroggie. $2.9
Transistor Circuits. By Rufus P. Turner. $2.7
Transistor Techniques. $1 .5
Transistors. $1.9
Transistors—Theory and Practice. By Rutus P. Turner. $2.9:

JOHN F. RIDER, INC.. 116 W. 14th St.. New York. N. Y
Basic Transistors. By Alexander Schure. $3.9
Fundamentals of Transistors. 2nd Ed. By Leonard Krugman. $3.5(
Fundamentals of Transistor Physics. By Irving Gotilieb. $3.9(
International Transistor Substitution Guidebook. By Keats Pullen. $1.5¢
Principles of Tramsistor Circuits, 2nd Ed. By S. W. Amos. $3.9(

HOWARD W. SAMS & CO.. Indianapolis, Ind
ABC's of Transistors. By George B. Mann. $1.2:
Transistor Circuit Manual. By Allan Lytel'! $4.9
Transistor Substitution Handbook. $1.5(
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: Q‘. If stereo FM has put you in the

_"‘:,:_3‘ B ? fringe area, get back to hi-fi
e B i with an 18-db boost in signals.
h - k. 40 l By Ed Lininger, Amperex Electronic Corp.

: Lo

1: a

&

s‘TEREO FM broadcasting brought new problems, as well as new joys, to
») the ardent audiophile. FM tuners which had more than adequate sensi-
tivity for standard FM broadcasts suddenly delivered noise and distortion when
adapted for stereo. As has been mentioned many times, the effective range
of stereo broadcasts may be cut by a third in comparison to the signal strength
of the equivalent mono broadcast. A better antenna usually helps, but if its
installation presents difficulties for you, a booster may be the answer.

This transistorized FM Booster adds two RF stages to your tuner. Con-
nected between the antenna and the tuner, the Booster’s 18-db gain (and
noise figure of better than —50 db) will bring in those once faint stations with
excellent fidelity.

Construction. The prototype was built on a perforated Bakelite board, but
the reader has the option of construction techniques. To eliminate hand ca-
pacity effects, the Booster board could be enclosed in a metal cabinet. For
clarity, the pictorial
shows the leads some-
what longer than neces-
sary. In practice, keep
the leads as short as
possible. The two coil
forms shown (L2, L4)
are modified by the ad-
dition of L1 and LS.
These consist of 2%
turns of No. 28 enamel
wire interwound be-
tween existing turns of
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input and output coils L2 and Ld4.

Inductance L3 consists of 2% turns
of No. 18 enameled wire wound on 3"
rod with the turns spaced about the
diameter of the wire. After winding,
remove the rod and mount L3 directly
to the terminal strip.

If you have difficulty obtaining the
coil forms specified for L2 and L4, you
can make two more coils like L3, ex-
cept this time leave in the %" diameter
forms. Then wind L1 and L5 on the
forms as before.

Choke CH1 consists of 30 turns of
No. 28 enameled wire close wound on
(and soldered to each lead of) a 1-
megohm, 1-watt resistor.

Switch S1 both turns the booster on
and off and switches the antenna from
the input of the booster to the input
of the FM set. A transistor radio 9-volt
battery eliminator serves as Bl.

Adjustment and Operation. For gen-
eral use, tune 1n a weak station at the
center of the dial and then switch on

Profile of the Booster shows the relationship of
the coll forms and the other major components.

the booster. Tune C4 and C8 for maxi-
mum response as indicated either by the
tuner’s tuning eye or meter. If it is
not possible to peak C4 or C8 for maxi-
mum tuner response, its corresponding
coil may not have sufficient inductance.
You can vary the inductance by adjust-
ing the coil cores. Note that the band-
pass of the Booster is about 4 mega-
cycles wide. This means that it would
be best to use C4 and C8 to tune the
Booster to the station you're most in-
terested in receiving.
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through their solder tabs and the
board and connection is made to the
supporting tab by a solder lug or by
wrapping wire around the mounting
screw. Use a heat sink such as an alli-
gator clip on the lead when soldering
the transistors. Note that transistor Q2
(2N274) has four leads; the center
shield lead is unused and should be cut
short.

After the board wiring is completed,
mount switches SW1 and SW2 and an-
tenna jack J1 on the cabinet. Two 34"
holes should be drilled to permit adjust-
ment access to C1 and C2.

An L-bracket at each end of the board
is sufficient for mounting. Take care that
the adjustment screws of C1 and C2 do
not touch the cabinet and that there is
room for the battery. The antenna is
made from an 8”-10” length of stiff wire.

Adjustment

Before applying power, adjust coils
L1 and L2, aligning the bottom of the
slugs with the lower coil winding. Re-
move the crystals from their sockets
and connect up a 10 ma meter in series
with the battery. Turn on the unit and
if the calibrator is wired correctly the
meter will show only a slight indication

(about 150 microamperes). Install the
100 kc crystal and set SW2 to the 100
ke position; the meter will read about
3.5 ma. Adjust L1 for maximum cur-
rent flow. The tuning is very broad and
if after four turns there is no change in
current, leave the slug where it is

Next, plug in the 1 mc crystal and
set SW2 to the 1 mc position. Repeat the
above, adjusting L2 for maximum cur-
rent. Disconnect the meter and the cah-
brator is ready for use

For precision use, the two outputs can
be tuned against WWV. Tune in WWV
at a frequency which provides a me-
dium signal level. Turn on the calibra-
tor set to 100 ke and let it warm up for
about a minute. Couple the calibrator’s
signal into the receiver either by radia-
tion or by direct connection. A distinct
beat-note will be heard in the receiver
Using an insulated alignment tool, ad-
just C1 so the beat-note changes to a
low growl and disappears. This is the
correct setting for C1. Repeat the same
procedure for the 1 mc crystal, adjusting
with C2

Checking Mobile Equipment

A mobile receiver or converter can
easily be checked for calibration with-

Separate crystals and calibration capacitors are used for each of the two fundamental frequencies.
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«CUSTOM 70" TV
s(é'l’sKlT-—E!ceﬂent
pensitivity.
former POW;,"' 9
o -
zu%tgsg?ﬁmnm " cabi-
net, 19 inch picture
mbe-everythlkﬁz-
a portable.
ﬁ%ﬁc': $135.00

upply;
In-

TRANSISTOR RA-
DIO KIT—Superb tone
and sensitivity. No del-
jcate printed
Attractive,

case. Us
parts.

.INCH WIDE BAND
?)écl LLOSCOPE :
KIT—For black-white,
color, AM-FM
electronic applications. |
High inmnmtﬁ trace.
Extremel, sta. le sync. |

egigD.
Advanceh it s89.50 |
Assembled: $139.50|

Get your FREE 1963 CATALOG
from CONAR

It’s full of exciting new electronic
kits of highest quality. Many items
available in both kit or adsembled
form. Home entertainment items
that make perfect family gifts or
test instruments for the technician
who appreciates r.}sunlity and high
performance. Tools,

frour work easier, faster. And you’ll
ike the reasonable prices and con-
venient payment plans which make
CONAR Kits easy to own. Mail
coupon for new 1963 Csatalog now.

CONAR

1963 CATALOG
“BEST BUY" KITS

ant Eectrome | arpmest from

CONAR

division of
NATIONAL RADIO
INSTITUTE

CONAR I
QUARANTEE | 3939 Wisconsin Ave., N.W. DS3C I
performance Washington 16, D.C. I
guaranteed Send 1963 CONA A I
by NRI- nd me ycur new 19 R KIT CATALOG |
nearly 50 Name,
years of :
pioneering In Address, I

{ ics. :

Electronics City. Zone State !

PARTS LIST

Resistors; V2 watt, 10%
RI—150,000 ohms
R2,R4—560 ohms
R3—22,000 ohms

Capacitors

CI1,C2—25-280 mmf, trimmer capacitor
C3,C7—100 mmf ceramic disc

C4—300 mmf mica

C5,C6—200 mmf ceramic disc or mica
C8.C9,C10—.01 mf ceramic disc
SI—SPST stide switch

$2—DPDT slide switch

LI—2-18 millihenry slug tuned coil (Miller 6314)

L2—54-245 microhenry slug tuned coil (Miller
L3—RF choke, 2.5 millihenry

|1—2N408 transistor

2—2N274 transistor
81—% V batfer
Ji—banana jacl

l (largest that will fit cabinet)

Most parts are mounted on perforated board which
using

{s imstalled in cabinet small brackets.

6196)

Misc.—| perforated board (Lafayette Radio MS-305);
| cabinet 6“x5"x4”; | banana plug to fit JI; 2
packages flea clips (Lafayette Radio MS-ZA&);
2 crystals {xtal) 100 ke, | me plus sockets (Use
Texas Crystal units as other types may not work
properly.
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out removal from the car. The calibrator
with its antenna is placed several inches
from the mobile antenna; a distinct hush
will be heard in the receiver at the cali-
bration points. If the mobile receiver is
equipped with a BFO so much the bet-
ter. Up at 6 meters, it may be necessary
to connect the two antennas with a clip

lead.
A mobile VFO’s calibration can be

checked by zero-beating the received
calibrator marker frequency against the
VFO. Tune in a marker (e.g.: 7 mc)
and adjust the transmitter’s oscillator
until zero-beat. The VFO is then set for
7 mc. The same procedure is used for
other frequencies.

Using a similar procedure, the cali-
bration of RF signal generators can be
checked. The output from a signal gen-
erator is fed into a receiver with the
output of the calibrator and the genera-
tor is calibrated at zero beat. With a

108

RED 00T ——e-

Q1,Q2 BASES

broadcast band range generator a stand-
ard radio can be used as the receiver.

At very high frequencies where the
calibrator’s output is reduced, run a
wire from the calibrator to an alligator
clip on the insulation of the “hot” an-
tenna wire. In some instances, such as
calibration of an FM tuner, the calibra-
tor will have to be connected directly to
the receiver’s antenna terminals. For
maximum stability, always ground the
case of the calibrator to the equipment
under test. Using the 1 mc output, an
FM tuner dial can be adjusted or
marked “on the button” across the dial.

Oscillator transistor Q1 has an anti-
resonant feedback path connected be-
tween collector and base. At 100 ke, the
low-Q coil L1, has low output and re-
quires the use of amplifier Q2. Since the
base-emitter conduction of Q2 has a
diode action, a signal rich in harmonics
is produced. At 1 me, high-Q coil L2
becomes the oscillator tank coil and the
high 1 me output does not require am-
plification. This permits the use of low-
cost transistors and stock coils. ®
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It’s anti-TVI!
...0ur hidden

F YOU HAVE a tree of fair height on

your grounds and a bunch of neigh-
bors who are TV-suspicious of all hams,
you will appreciate our ingenious de-
sign, merely a nondirectional vertical
antenna stretched up a tree trunk and
having some characteristics of a long-
wire (because of the insulator on either
end). Its truly unique (or devilish)
quality is the black plastic insulation
covering its radiating wire, and making
it hard to see. The service entrance in-
sulators are brown porcelain with a hole
and a screw base. They are screwed di-
rectly into the tree trunk. With longer
antennas, one of these insulators should
be put in every 10 feet and the wire
dropped through the hole (not se-
cured). A coil spring at the bottom
stretches when the tree bends in the
wind. Simply thread the wire down
through any branches and don’t worry
about touching them (the wire is insu-
lated). Unless you have very tall trees
and suction cups on your feet we recom-
mend a quarter-wave radiating element
(62" 3” for 80 meters, 31" 1” for 40
meters, etc.). Quarter-wave radials
buried in the ground at the base like
spokes will improve performance.
Howard S. Pyle. WT0E *
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NO MONEY DOWN, UP to 24 MONTHS T0 PAY

FREE ror '63

LAFAYETTE RADIO
ELECTRONICS

1963 CATALOG
NO. 630
388
GIANT-

SIZE
PAGES

from the “World’s Hi-Fi &
Electronics Shopping Center»

Here it is—the exciting, all-new 1963 Lafayette
Catalog. 388 giant-sized pages with thousands of
items for the audiophile, experimenter, technician,
hobbyist, engmeer student, serviceman . . fully
illustrated . . . hundreds of manufacturers.

CHECK THESE LAFAYETTE BENEFITS

\ LARGEST STOCK. Everything in Hi-Fi
and Electronics — C.B., Tape Recorders,
Hi-Fi Stereo, Ham and Amateur, Radio
& TV Accessories, and much more.

\V EXCLUSIVE LAFAYETTE KITS. The best
value for your money.

\ SATISFACTION GUARANTEED
OR MONEY REFUNDED

V LOWEST PRICES
Buy the EASY-WAY with EASY-PAY

LAFAYETTE LOCATIONS

Mail Order and Sales Center NEWARK, N. J.

SYOSSET, L. 1., N. Y. 24 Central Ave.
111 Jericho Turnpike
PLAINFIELO, N. J.

JAMAICA, N_ Y. 139 W. 2 St.
165-08 Liberty Ave.
PARAMUS, N. J.

NEW YORK, N. Y. 182 Route 17
100 6th Ave.

— BOSTON, MASS.
SCARSOALE, N. Y. 110 Federal St.
691 Centrat (Park) Ave.

NATICK, MASS.

BRONX N Y. 1400 Worcester St.
542 £. ‘Forgham Rd.

Mail the Coupon Today for your
FREE 1963 Lafayette Catalog
LAFAYETTE RADIO, Dept. FEI-3,

I P.0. Box 10, SYOSSET, LI, N.Y. i

l Please send me the FREE 1963 388 giant-size page l
Lafayette Catalog.

l Name l

: Address. :
City . Zone State

L--------------
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For CBers and Hams

The Monitor Meter

By Tracy Diers, W20QK/2W4975

'l‘O GET THE BEST REACH from
any Citizens Band or amateur trans-
mitter, all the radio-frequency (RF)
power available must be pushed out the
antenna, of course. But that’s only part
of the story. The transmitted carrier
also must be modulated as close to 100%
as possible.

The modulation problem is a tough
one. More than 100% modulation pro-
duces distortion, while under-modula-
tion buries your signal in noise.

The Monitor Meter (MM) is a device
which not only indicates when the maxi-
mum RF output is being fed to the an-
tenna, but in addition gives you your
modulation percentage. And by plug-
ging a good-quality (2,000 ohms or
higher) headset into monitor jack J1
you can determine whether your signal
is clean and free from noise and distor-
tion.

Construction. The Monitor Meter is
built in a metal cabinet and, except for
J2, SO1 and T1, all components are
mounted on the front panel. While parts

MM is shown top side down for clarity. All maijor
components except ]2, SOl, Tl are mounted on
front panel. Keep audio and RF leads separated.
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layout isn’t critical, the RF leads must
be separated from the audio leads.

The value of the hand-wound pickup
coil that plugs into SO1 (and is shown
in position atop the MM box in our lead
photo) is determined by the frequency
you are using. See chart for number of
turns and wire size.

Install D1 and D2 last and use a heat
sink (alligator clip) on each lead before
soldering.

Because of the low output from a CB
transmitter, a separate RF pickup unit
is required. The center terminals of coax
connectors J4 and J5 are joined with a
short length of #16 wire or buss bar.
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The pickup coil is six turns of #18 plas-
tic-insulated solid hookup wire wrapped
tightly around the buss bar.

The pickup unit is connected between
the transmitter and antenna at a point
6 to 12 inches from the transmitter. The
hookup line is a short length of coax
cable (RG-58/U or RG-8/U, depending
on which is used for the antenna feed-
line) with a PL-259 on one end and a
plug which matches the transmitter out-
put jack on the other.

The connecting link between the RF
pickup unit and the MM is 18 inches of
#20 plastic-covered hookup wire with
plastic twinlead connectors at each end.
(Twinlead connectors fit the crystal
sockets.) The wires should be twisted
together to prevent capacity changes.

Operation. Set Sl to calibrate-tune
and connect the MM into your antenna
system.

Turn on the transmitter and adjust C1
for a half-scale reading on meter MI1.
Now tune the transmitter for maximum
meter reading.

If the meter needle goes off-scale,

PARTS LIST
Resistors:
RI—1,200 ohm, | watt, 10%
R2—16,000 ohm, Yz watt, 5% or better
Capacitors:
CIl—100 mmf variable with 4" shaft
C2.C3—.001 mf ceramic disc
C4—12 mmf ceramic disc
C5—470 mmf ceramic disc
C6—50 mmf trimmer {in pickup box)
D1,02—IN34A crystal diode
TI—Driver transformer {Stancor A-4711)
CHI—24.microhenry ferrite core choke {value
not critical)
MI—0-1 ma meter {Lafayette TM-60 or equiv.)
SOI—4-prong ceramic tube socket (Millen type
33004 or equiv.)
JI—Closed-circuit phone jack =
J2,J3—Crystal socket (Millen type 33302 or
equiv.)
J4,J5—Coax sockets to match transmission line
connectors
S1—DPDT Toggle switch
Misc.—l—Meter cabinet, 6'x5"x4”; |—Pick-up
cabinet, 5Y"x3"x2'4”; twin-lead con-
nectors; wire; coil forms, etc

PLUG-IN COIL DATA

Frequency (me) Turns Wire Size
27-28 4 2
21 10 22
14 5 22
7 30 22
35 50 26
All coils closewound on 4-prong, l-inch forms

{Millen 45004 or equiv.). Wire is enameled type.

ELECTRONIC KITS

R AT T R

01 STEREQ & MONO HI-FI OO TEST INSTRUMENTS
] HAM GEAR ([J CITIZENS TRANSCEIVERS
O WALKIE-TALKIES (0 TRANSISTOR RAOIO

o All easy-to-build — with complete,
step-by-step, beginner-tested
pictorial instructions

s All tremendously economical —
cost 50% less than comparable
wired units

» All professional quality -
uncompromisingly engineered

Send for

FREE

G

CATALOG
— = — Mail coubon today— «w a= a= =

EICO Electronic Instrument Co., Inc.
3300 Northern Blvd., L.1.C. 1, N.Y.

|

|

l

| Please send FREE catalog and
] name of neighborhood dealer.
|

|

|

!

Name. e
Address.

_Zone State

.+ OF THE WORLD’S FINEST
ELECTRONIC GOV’'Y
fURPLUS BARGAINS

DC SUPPLIES

Operate from 115 volts 60 cycle: are
complete with Transformer, Rectifier.
Capacitor, Switch, Line Cord, Pilot Light.
Line Fuse, etc Indicated ratings are for
load condltions

OUTPUT 12,14 VDC :
57, Wt.: 15 1bs.: STK No. S 8.

KIT of Parta. .$14.00-Wired Complete__$18.95
CUTPUT 24,28 VDC ? 4 A. Size: 5 X 9ig x
57, Wt.: 12 Ibs.; STK

KIT of Parts__$13.00—

OUTPUT 12/14 VDC ﬁ 4 A. Size: 5 x 9
5": Wt.: 12 Ibs.: STK No. PS-lZV\\Z'-‘A:
KIT of Parts_ .$10.00_Wired Complete__$14.98

MAIL COUPON
FOR CATALOG!

FAIR BRADIO SALES

Address Dept. FE-3—Prices £.0.8., Lima,
Ohia. 2390 Deposit on All C.0.D. Orders

2133 ELIDA RD. + Box 1105+ LIMA, OHIO

FAIR RADIO SALES

| Dept. FE-3, P. O. Box 1105, Lima, Ohio, U.S.A. |
| Please send copy of current FREE Catalog. |
| NAME |
| ADDRESS ........ . . |

CITY oo O — STATE..... _]
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Pickup unit. for use with low-
power transmitters, is simple to
construct. It is connected right
into the feedline. Bare buss bar
radiates more enerqy into the
pickup coil than does coax cable.

PICKUP BOX

SEE TEXT

ey

Y
e

bring it down with C1. The meter read-
ing is determined by the RF current
flow in the antenna feedline and is an
accurate indicator of transmitter tuning.

To check the modulation percentage,
first set S1 to calibrate-tune and, with-
out modulation, adjust C1 for full-scale
(1 ma) reading on M1. Then reset S1 to
the modulation position and speak into
the microphone. The meter needle will
follow the speech with the peak meter
indication representing per cent modu-
lation. Full scale (1 ma) equals 100%
modulation; .9 ma equals 909% modula-
tion, etc.

If you don’t get a 1-ma reading when
S1 is on calibrate, reverse the twinlead
connector at the Monitor Meter or RF
pickup unit. Leave it plugged in the way
that provides the highest reading.

Now adjust C6 in the RF pickup box.

112

You will find a setting where the meter
reading suddenly peaks.

To check audio quality, plug a set of
headphones into J1 and set S1 to modu-
lation. Signal volume can be adjusted
with Cl. The meter is cut out when
phones are used.

In amateur stations, running higher
power than CB rigs, Monitor Meter
coupling is simplified. You probably
won’t need the RF pickup unit and the
MM can be located farther from the
transmitter,

Connect a short length of hookup wire
to J2’s ungrounded terminal and wrap
the free end five or six times around
the transmission line. Connect J2's
ground terminal to transmitter ground.
If you get too little pickup, increase
the number of turns or try moving the
wrap-around coil to another spot. ®
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WHERE You Train is as Important

As Your Decision to Train

Electronics is a growing
and expanding industry.
That's why so many ambi-
tious men are training for
careers in this exciting
field. They recognize the
¥ opportunities to fill in in-
¥ teresting and important po-
sitions. But rchere a man

- - 'trains and how the school
of his choice teaches the many fields of Elcctronics-
Automation, Radio-Television . . . how it encourages
him to reach his goals and realize his ambitions . . . is
most important to his success.

This is a fast changing world. A school offering Elec-
tronics courses must keep pace. That's why NR1l-—with
nearly 50 yecars of specialized experience—now offers
eight choices of training. Seleet the course of most in.
terest to you and reccive the kind of home-study train-
ing that prepares you for a specialized carcer NRI's
large staff of specialists is always on the job keeping
your course material up-to-date . . . helping you earn
your way while you train . . . assisting you with job
placement. In short, NRI is qualified to help you grow.

5]

Special Training Equipment Included
B

The NRI “*learn-by prac-
tice” method is the time-
proved way to better pay.
It makes training easier,
faster, better. Most NRI
courses include—ar no ex-
| tra cost — special training
equipment to give shop and
laboratory cxpericnce in
your own home. All equip-
ment is yours to kecp.

Projects you build, experiments you perform, make
NRI lessons come to life. Complex subjects take on real
meaning. You measure voltage and current in circuits
you build yourself. You use a Vacuum Tube Voltmeter
which you construct. Later on, you progress to more
involved experiments. If you like working with your
hands, you'll enjoy learning Electronics with NRI.

Oldest and largest School of its kind

NRI training of the 60 is based on nearly hall a cen.
tury of experience gained from training thousands of
men like yourself for new careers. NRI has carned the
confidence of students, graduates and the Electronics
industry. They all recognize NRI training material as
an outstanding educational value. And as the oldest and
largest Radio-Television-Electronics home-study school,
NRI can supply training at reasonable cost. Mail the
postage-free card today for facts on the school, on op-
portunities in Electronics, on monthly payment plans
and special Trial Enrollment Offer. NRI TRAINING,
Washington 16, D. C.

!
%

-

BACKED BY NEARLY 50 YEARS
EXPERIENCE TRAINING MEN
FOR SUCCESS BY HOME STUDY

vaci

JOIN THE THOUSANDS
WHO TRAINED AT HOME FOR
NEW CAREERS WITH NRI

"I want to thank NRI for making it all pos-
sible,” says Robert L. L'Heureux of Needham,
Mass., who sought our job consultant's advice
in making applications and is now an assistant
Fie!1 Engineer in the DATAmatic Div. of Min-
neapolis-Honeywell, working on data systems.

“1 have gcne ahead financially ever since 1 en-
rolled wita NRL" writes Gerald W. Kallies.
now a chi2f Instrument Technician of Rio Al-
gom Nordic cerenium mines and part-time TV
engineer for CKSO-TV. Elliott Lake, Ont. He
enrolled with NRI on finishing high school.

His own full-time Radio-TV shop has brought
steadily rising income to Harlin C. Robertson
of Oroville. Calif. In addition 10 employing a
full-time technician. two NRI students work for
him part-time. He remarks about NRI training.
“1 think it’s tops!™

NRI COURSES

SEE OTHER SIDE
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NOW 8 WA_YS to Assure Advancement

or Turn Your Ho

No matter how much or how little education you have,
one of NKI's eight career-training home.<tudy cour-es can
help you toward a better future in the great and growing
fields of Automation-Electronics, Radio-Televicion, There has
never been a time when ambitious men with specialized
Electeonies hnow-how were av much in demand as today.
Industries, businesses, government, 1the military all need men
with practical Electronics training to install. operate, service
and supervise equipment. Automation continues to eliminate
jobs for unskilled Jabor a« fust as skilled technicians are avail-
able to run Electronically-comrolled machines.

YOU TRAIN AT HOME
WITH THE LEADER

Good jobs await Communications technicians, since hroad-
casting now means more than entertaiminent: becoming an
essential in trucks, cars, trains, planes, <hips. ete. In the home,
Color TV has come of age along with FM stereo multiplexing
and increasing popularity of Hi-fiz televi<ion and radio means
more opportunities for Service Technicians in spare time or
full time businesses of their own. NRI training has been
tailored 10 meet present and future need- of Electronics, Com.
munications and Servicing. Check the field of most intere<t
10 you and mail the postage.free card now. NRI TRAINING,
Washington 16, D. C.

SEE OTHER SIDE

CuTt OUT AND MAIL CARD NOW!

FRE E 64-PAGE

CATALOG
No stamp necessary ; -

The Amazing
Field of

3DF3 Electmni(s

Please send your catalog. 1 am
interested in training cheched
below. (No ralesman will call.)

NRI pays postage

/NRI Training
Washington 16, D. C.

0O 1ndustrial Electronics ] Mobile Communications

0O Radio-TV Servicing 0O Marine Communications
0O Complete Communications O Aviation Communications

0O FCC License O Math for Electronics

Name__ Age____
Pleare Feont)

Address____ S

City Zone Swate

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

AmericanRa;

- — ___.________._______.._..———-————————-———_.l

bby Into a New Career

INDUSTRIAL-MILITARY ELECTRONICS
Learn Principles. Practices, Maintenance of Elec-
teonic equipment used today in business, industry,
defense. Covers Eleetronic control and measure-
ment, computers, <ervos, lcl(‘mclr\. multiplexing,
many other subjects,

RADIO AND TELEVISION SERVICING

Learn to service and maintain AM.FM Radios, TV
sets, Stereo Hicfi, PA svatem-. ete. A profitable, in.
teresting field for part-time or full time business
of your own.

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking
careers operating and maintaining tranainitting
cquipment in Radio-TV Broadcasting or mobile,
marine, aviation communications. Prepares you

for FCC License,
FCC LICENSE

Prepares vou quickly for First Class License ex-
am=. Faery communications station mu-t have one
or more FCCelicensed operators. Alwo valuable for
Service Technicians, You train a1 home.

MOBILE COMMUNICATIONS

Training in installation and maintenance of mo-
hile equipment and a--ociated base stations like
those used by tire and police, taxi companies, cte.
I'repares you for First Class FCC License exams.

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction find-
ers. depth indicators, radar are all covered in this
cour-e. You prepare for your First Class Radio-
telephone License with Radar Endorsement.

AVIATION COMMUNICATIONS

For men who want careers working with and
around planes. Covers direction finders, ranges,
markers, loran, choran, radar, landing systems,
transmitters. Prepares you for FCC License exams.

MATH FOR ELECTRONIC

From basic arithmetic review to graphs and elee-
tronic formulas in onc complete “short course™
package of five carefully prepared texts. Quick,
complete and low in cost.

oo--..lmm-hwr\)

CUT OUT AND MAIL

POSTAGE-FREE CARD
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