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A REAL SCIENCE COURSE

Developed with World Famous

SOUTHWEST RESEARCH INSTITUTE

The 8 manuals ore expertly written,
clearly illustirated, excitingly different.

NO EXPERIENCE NECESSARY

You can camplete every project and
gain o

VALUABLE SCIENCE BACKGROUND

that will ENRICH YOUR LIFE
and could

SHAPE YOUR FUTURE!

Anulv;iné .alowing Gases
with the SPECTROSCOPE

Trouble Shooting with
the SIGNAL TRACER

Sensational LOW COST

SCIENCE LAB

NOW over 1o fascinating projects with

ELECTRICAL EXPERIMENTS

7\/ SOUND ~ELECTRICFY HEAT ELECTRONICS LIGHT ATOMICPNERGY
il | |

COMPLETE LABORATORY COMES IN & KiTs,
suppiEs ALL the eouiement ror ALL

RADIO RECEIVER

Educational fun with Eleciro-Magnets,
Transformer,  Golvanomeler. Rheo.
Wh,

Threa Tube Shorl Wave (80 Meter) ond
Standard Broadcost Receiver Sensitive

stat, Reloy, 5
Bridge. ond other electric equipment,

PHOTOELECTRIC EYE
Photoelectrc Cell  Eaciter lomp —
ond Electronic Reiay Everylhing you
need 1o control motors, bells, olarms.
end do other light beam experiments

CODE PRACTICE SET
Signal Oscifiator, Key ond Flasher
«--the complete oulfit lo learn to
receive ond tronsmit the Morse Cade
-« the first step 16 0 Hom license.

RADIO SERVICE EQUIPMENT

Circuit vses regular 115
volt AC Complete with Mead Sel

MICROPHONE
A 1ensitive carbon-bultan micro
phone that greotly amplifies vnsus-
pected noite. Aho odoploble for
vte with your radio transmitter.

STROBE LIGHT

ONE A°MONTH...
THE FOLLOWING:

DC POWER SUPPLY
Power Transtormer, Yacwum Tube
Rectitier and 1320 mid. Copacitor
Filter Circuit. Canverts home AC 1o
the DC required for Electronic Cireuits

ELECTRONIC EXPERIMENTS
Expiore funchions of vocwum fubes
ond other elecironic  components
Build on Electronic Switch—Ampli
fier, and other experimental circusts

BROADCAST TRANSMITTER

A varioble pulie_ncon lomp
Freezes motion of rapidly vibrot
g or rotating objects for clore
study and checking frequencres, RPM

SOUND EXPERIMENTS

Al ihe pors 18 build yeur cwn
Radia Signal Trocer and o Probe
Light Contirvity Tester. Both pieces
are invaluoble in radio cervicing

PHOTOGRAPHY LAB
Compiete dark room equipment
Printer — Enlorger — Electromic Timer
— Sofe Light — Developing Trays
and supply of poper ond chemicals

SPECTROSCOPE
Fasinating opfical instrument used
identify and aaclyze swbitances
by observing the ipectrum of thewr
flome Spectrum chorts ore included

ULTRAVIOLET LAMP
od:

daasfing color effects with

“black light”, Used

taberatory demonstrotion of sound
waves. resonance and pitch. Includes
Yoricble Frequency Oscillotor,
Sonometes and Ripple Tonk

SLIDE_PROJECTOR
Tohes i6mm ond I5mm siides, sharp
focusing  convechion cooled. G E
Projection lomp included. Also ad
optlable oy o Projeclion Microscape

ATOMIC RADIATION EXPM.
A voriety of projects using Spin-
thariscope and sensitive Efectro-
ope. Radicactive sources included
ore Uranivm Ore ond Radium.

HEAT EXPERIMENTS

Study the Molecular Theory of heat
h T

Sends cleor Wansmissiens of both
tode and voice 1o nearby rodios
Can be vied with your micraphone,
record  player, or code ouwiliotor

TELESCOPE
A mounted ostronomical Telescope
High quolity ground Llenser emoble
YOou 1o exomine detoils of the
moon's surface and distom objects

MICROSCOPE
High ond Tow power, precision
ground lenses, Substage Llight ond
Palarizer. Adaplable for photomicrog
raphy in conaection with Phate lob

ATOMIC CLOUD CHAMBER
See Mluminoted racks Tof ipreding
nuclear partictes emanating lrom ra
dioactive Alpha source ond myster
10Us cosmic roys from auter spoce

WEATHER STATION

Aaeroid Barometer, Cup Anemometer

ly ltor crime detection, minerology

uag 2 T .. star.
3 foot Gos Thermometer ond special

Ink, Crayon
ore  included.

and science. Fl
ond Trocer Powder

smos oo WITH ms

(OuUPON DNLY

DNLY

that shows

the effect of Molecular Movement

45 FOR EACH KIT YOU RECEIVE
(ONE A MONTH FOR 8 MONTHS)

that Y meosvres wind
speed. Sling Psychrometer, Hymidity
Gavge, Clavd Speed Indicator
Clocd Chort and Weather Map

FREE

SOLDERING
IRON
with second

PHOTOMICROGRAPH of a Fly's Wing
made with Microscope and Photo Lab

/ {Actual Size 5°’ diameter)
A VALUABLE SCIENCE LAB

Containing Parts by
RCA, MALLORY, PYRAMID, G.E.,
STACKPOLE, TRIM and
other reliable manufacturers.
Retail Value of Parts Alone is

over FIFTY DOLLARS

Your Satisfaction or Your Money Back...AND
you may cancel at any time without obligation.
These “no risk" assurances because we know you will be..,

SURPRISED!  AMAZED!  DELIGHTED!

P B AMERICAN BASIC SCIENCE CLUB, Inc.@
l 501 E. Crockett, Dept. EE, San Antonio 6 Texas
"t se ne C e

v M not satisfied on
mmediate refund (I

se $2 00 $

Kit

n eight k
of + okt

1 wish I could provide each of my Physics
studeats with ail of your enjoyable kits
You ore doing a woaderful job

\ { ) 1 enclose $29 60, full payment Pastage Paid for atl 8 kars )
oy me and ger full retund on unthine

el ony

Allen T. Ayers, Physics Dept
Jamestown High School
Jomesiown, New York

Your course 15 very enjoyable ond
educational for oll oges. | would
not sell mine for twice the price

l STREET —

Francis Pitcher
13 Friendship Dr
Tivoh, New York

FREE!

These 6 Auxiliary Texthooks

y"l
3 kars

cry STATE
BN BB B MAIL COUPON TODAY mm m mm @

AMERICAN BASIC SCI ne. Son Antonio, Texas




NOW! McGraw-Hill's Low-Cost Home Course Sows

OW TO FIX TV oo

Radio and Record Changers |

SERVICING
; ine — \ \¢
; ’ st ML
RE pouBLEsnoot

— even if you've never looked
inside a set before!

TELEVISION 4np
RA0I0 Repaiping

AT LAST! At Amazing LOW COST=
a Complete TV-Radio Repair PARTIAL CONTENTS
Course. TELLS and SHOWS How to o Television and Radio Rtrﬂilrin!

=4 do Every Job Quickly and %MH%:';?‘%E;%E%:’%Q :-S‘th;_
: i - Tes, T b

‘J iai;’yo:MS‘:a‘;el'ecgi?tli M;:N'E,'Ye' Jf)hn Mar‘l):us. Featuregl'::d.. Elec)-'
v ’
BOOMING Repair Business

PROFITABLE
TELEVISION
TROUBLESHOOTING

tronics Magazine.

0 Practical Radio Servicing -
Easy-to-follow directlions,
diagrams, drawings — with job ¥
sheet for every repair job. 599 =
pages. 473 illus. By Willlam Mar- \

NO previous training
needed; TV repair business
pays well in good times or
tad. NO complicated for-
mulas. PLAIN ENGLISH
pictures and directions
cover ANY jobon EVERY
SET - tubes, circuits,
speakers, new ac/de,
am/fm/shortwave porte
ables, Color TV, even
what to charge for every
job and how to get cus-

ow would you like to be boss of

a nice TV-radio-record changer

repair business — making $60 to §76

gpare time, or $150 and up in your
own shop?

Now, thanks to McGraw-Hill’s
new 6-volumre Course, you can get
started right away! This Couzse
brings you EVERYTHING you
need to “cash in'' on the TV-Racio-
Changer boom. Over 2,350 pages of
money-making ideas and techniques
by top factory engineers and e.ec-

REP AIRING

cus, Alex Levy. Electronic Train- ceS
| RECORD CHANGE

ing Experts.

9 Profitable Radio Troubleshooting
—WHERE to look and WHAT
to do for every trouble. How to
avold costly mistakes, handle
customers profitably. 330 pages.
153 “how to’ fllus. By William
Marcus, Alex Levy.

0 Profitable TV Troubleshooting =

Short-cuts to SPOT and FIX
every trouble—fast, for big prof-

) 1 its. By Eugene A. Anthony, Serv- §i
tronies experts. TWO HUGE oMmers. ice Consultant. General Elec. Co. N
TROUBLESHOOTERS tell exactly Age and Experience e Repairing Record Changers -
WHERE to begin, WHAT tools to No Barrier Step-by-step pictures and

This Amasing

use. THREE GIANT REPAIR
MANUALS tell and show how to
FIX troubles the easy wawy, “‘palish
off" every job like a whiz. Complete

directions — how to set up serv-
ice bench, etc. 278 pages. 202
A-B-C pictures. By Eugene Eck-
lund, Eng. DuMont Lab., Inc.

Age doesn’t matter. Past
experience doesn’t matter.
Over 40 MILLION TV
sets, 130 MILLION radios

Offer Saves You

Home Study Volume guides you —gnd the shortage of ree Complete Home Course Ovutline
every step of the way, tells how to  pairmen—mean big money sleon s Seevicing. How to 6 BIG VOLUMES
build your business into a spare- or for you. Course makes it get the most out of your Course. Including
full-time MONEY-MAKER! easy to cash in, start your How to get ahead FAST. By Home Course Outline!
own secure, profitable John Markus. Shows How to Get
EARN Whiie You Learn business. Ahead Past

Tested — and now used in repair SEND NO MONEY

ghops and by electronics instructors
— Course volumes are simple enough
for beginners, amaze “‘pros” with
quick, easy methods. Start you do-
ing simple repairs —and earning
money—after 30 hours (or less) of
reading and easy study. ABC pic-
tures and directions make tougher
jobs a '‘snap.”

WMMW
New

'I'ee 4 Valuable Repair Aids: TV, RADIO, CIRCUIT
and TRANSISTOR Detect-O-Scopes (Total Value $4.00)

FREE - whether
you keep Course
or not — FOUR DETECT-O-SCOPE
Charts. TV and RADIO Scopes en-
able you to spot tube troubles in a
jiffy.” CIRCUIT and TRANSISTOR
Scopes spot circult and transistor
troubles. Make fix-it jobs easler,
faster. 16 x 21 inches each. ALL
FOUR (worth $4.00) yours FREE.

55T T DETECT -0~ SCOPE 5.
[ S
s T/ DETECT-O-SCOPE R

16021 CJlan

Try Course 10 days FREE. (We
pay shipping’) If you don’t agree
it can get yon started in a money-
making repair business — return it,
pay nothing. Otherwise keep it,
earn while you learn; and pay on
easy terms. Mail coupon NOW.
McGraw-Hill Book Co., Dept. EEH-61
327 W. 41st St., New York 36, N.Y,

f = {THIS COUPON saves You $1330/== )

e amm emm emm e Smm

McGRAW-HILL Book Co., Dept, EEH-61
327 West 413t St., New York 36, N. Y,

Send me — postpaid — for 10 DAYS' FREE
TRIAL the 6-Vol. McGraw-Hill TV, Radlo
and Changer Servicing Course. If okay, I'll
remit $4.95 in 10 days; then $5.00 monthly
for 5 months. (A total savings of $13.30 cn
the regular price of Course and Defect-O«
Scopes.) Otherwise, I'll return Coutse in 10
days; pay nothing.

AL'SO send FREE (to KEEP whether or, nat
1 keep Course) the TV, RADIO, and CIR-
CUIT DETECT-0O-SCCPE CHARTS, plus up=
fo-the-minute Transistor Detect-O-Scope —
total value $4.00.

Name..oooeoecocosans Seaecsssecsssessseanns
(Please Print Clearly)
AdAreSS.esueevsessssssssrsssssessvcssssnses

Zone No.
Clty.ooeenenns vesene . (if any)....State......
D CHECK WERE If You prefer to encloge tirst
payment of $4.93 with coupon. Same easy m
ﬂ?&;‘dume 10-day return privilege for

EEH-61
- S G SR BN TR D S S G e

J
)
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Resistor Color Code Chart

The standard resistanc
below is used on all carbon and composition
resistors to show resistance value and
Some of these resistors have
their values printed directly on them, but it is
still a good idea to know h

tolerance.

color

AXIAL LEADS N

1st
2nd

¢ color code shown

ow {0 read the
code for several reasons.
printed on the resistors are usually very

Multiplier
Tolerance

Numbers

Significant
Figures

small and difficult to read. What is more.
they are frequently rubbed off, or the resis-
tor is wired in the circuit in such a way that
the numbers are not Vvisible. By using the re-
sistance color code, resistance values may
be read off casily and conveniently.
chart often and you will begin to remember
what colors go with what numbers.

Use this

= @‘r_

RADIAL LEADS

Significant

Ist }
2ndJ Figures

Multiplier
Tolerance

Significant
Figures

Ist }

Brown Bodies—Insulated.
Black Bodies—Non-lnsulated.

Wire-wound—1st digit band
double width,

RESISTANCE IN OHMS
_\\—\\
COLOR DIGIT MULTIPLIER m
BLACK 0 1 *209,
BROWN 1 10 *19,
RED 2 100 *92¢9,
ORANGE 3 1000 *39%*
YELLOW 4 10,000 GMV*
GREEN 5 100,000 *5% (EIA Alternate)
BLUE 6 1,000,000 69, %
VIOLET 7 10,000,000 *12 1/29*
GRAY 8 .01 (EIA Alternate) *309+
WHITE 9 1 (EIA Alternate) =107 (EIA Alternate)
GOLD .1 (JAN and EIA Preferred) *5% (JAN and EIA Pref.)
SILVER .01 (JAN and EIA Preferred) *10% (JAN and EIA Pret.)
NO COLOR *20¢;,
GMY = guaranteed minimum value, or —@ + 1007 tolerance.

FBU, 67,12 1207,

and 30% are ASA 10, 20, 10, and 3 step tolerances,

ELECTRONIC EXPERIMENTER'S HANDBOOK
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These men are getting practical training in NEW Shop-Labs of \

ELECTRONICS
ON REAL

Motors—Generators

—Switchboards—
Controls—Modern

N
|

COYNE!

in Chicago—prepare for today’s TOP OPPOR-I
TUNITY FIELD. Train on real full-size equip-
ment at COYNE where thousands of successful
men have trained for over 60 years—largest,'
oldest, best equipped school of its kind. Profes-
sional and experienced instructors show you
how, then do practical jobs yourself. No pre-
vious experience or advanced education needed. l
Employment Service to Graduates. l
START NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.
GET FREE BOOK—“Guide to Careers’ which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Coyne Electrical School, 1501 W. Congress Parkway
Chartered Not For Profit « Chicago 7, Dept- 21-47C

RADIO ELECTRONICS
ON REAL

MAIL COUPON R5o7:Ess aciow L

COYNE ELECTRICAL SCHOOL

TV Receivers— | pept. 21-47C-New Coyne Building
Black and White § 1501 W. Congress Pkwy., Chicago 7, 1.
and Color l Send BIG FREE book ond detoils of oll the troining
AM-FM and you offer. However, | am especiolly interested in:
Auto Radios | [ Electricity [ Television {1 Both Fields
Transistors I
Printed Circuits Name.
Test Equipment = Address
1 City. Stote.

The future is YOURS in TELEVISION!
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in
your own business!

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
~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
guidance by Coyne Staff. Practical Job Guides to show you how to
do actual servicing jobs—make money early in course. Free Life-
t

time Employment Service to Graduates. > b
III { s?‘: .
il

® A
ELECTRICAL SCHOOL i i

L1 L
CHARTERED AS AN EDUCATIONAL INSTITUTION  B.W.COOKE, ). President

NOT FOR PROFIT Coyme~the Institution behind this train-
1501 W.Congress Parkway o Chicazo 7,Dept 20-H3 [0, [he lorocets olfeet, bent cainnod

Send Coupon or write 10 address below
for Free Book

and full details,
including easy
Payment Plan.
No obligation, no
salesman will call.

.
: COYNE Television
Home Training Division
Dept. 21-H3 New Coyne Building
| 1501 W. Congress Pkwy., Chicago 7, Il

| Send Free Book and details on how I can get
Coyne Quality Television Home Training at
| low cost and easy terms.

| Name_ I
| Address__ S
| City___ ___State.




Transformer Wiring Color Code Chart

POWER AUDIO
YEL PLATE  GRID OR V.C.
En-mm: RECT. FIL, BLUE R
YEL. COLOR CIRCUITS
£ RED GXND. OR V.C. AL e
13 BLK. = H N
f— RED-YEL. H.V. SEC. o “h\s\{ﬁfxi
BLK g .
= - TLUF OR __ . RED B-PLUS
PRI. ‘*Gw' BRN. TLATE GRID OR ORANGE SUREEN GRIDS
T Rt YEL. YLLLOW CATIIODES
S R GREEN CON LGR
GRy, INTERMEDIATE FREQUENCY ~ CREE L Gluns
RS LUE LATES
; - PLATE  GRID OR DIODE = ypq1, A
5‘;;‘?‘“ FL. g2 SLUE gy onN rnonf: . A.C. LINES
SLATE || _"'(;’I%ET WHITE OFF-GROUND
SLATE-YEL. F'II,, 3 Fr: GRY.-BLK L IR
SLATE RFD b—— wHITE

' B+ GND.op g

~ Standard Resistance Control Tapers

100
20 ,/
prd

20 7
10
0 10 20 30 40 50 60 70 80 80 100
LEFT (CCW: TERM PER-CENT CLOCKWISE ROTATION RIGHT (CW! TERM.
1 Linear—TV Revr, Uses S Right-Hand Modified-Log--Reverse of 4
2 Semi-Log (10% R @ Cntr)—Audio Volume or Tone 6 Modificd-Log (40% R @ Cntr)—Vol. Cont., Ant.
Shunt, Bias Cont,
3 Right-Hand Semi-Log —Reverse of 2 7 Straight-Line with Slow Changes at Ends—Tone Controi

4 Modified-log (20% R @ Cntr)—Audio Volume or Tone 8 Tapped-Log—Tone Control with Bass Compensation

The Reactance Chart on the facing page can be used to determine the in- >
ductive reactance of coils and the capacitive reactance of capacitors over a
wide frequency range. Remembering that at resonance these two reactances
are equal, it is also possible to determine how much inductance and capaci-
tance are needed to produce a resonant circuit at a given frequency. Note that
inductance values are read along diagonal lines sloping upward; capacitance
values are read along diagonal lines sl,oping downward on the reactance chart.

6 ELECTRONIC EXPERIMENTER'S HANDBOOK
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MULTI-
I'LIER

1 20%
10

100

1000
10.000
100,000
1,000,000

COLOR

=
=

TOLERANCE

BLACK
BROWN
RED
ORANGE
YELLOW
GREEN
BLUE
VIOLET
GRAY
WHITE
GOLD
SILVER
NO COLOIR

DR DN~

MOLDED FLAT (COMMERCIAL CODE)
1st } Significant
2nd

Figures
Voltage

Multiplier
Black or Brown Body

COLOR DIGIT MULTI-

IPLIER

TOLERANCE*

MOLDED TUBULAR

zna)

Significant
Figures

Multiplier”
Tolerance

d Significant
lst} Voltage
Figures

Outer Foil. (May

be on either end.)
Add two zeros to
voltage figures. One
band indicates
voltage ratings
under 1000 volts.

JAOLDED FLAT (JAN CODE)
Silver

1st }
2nd

Multiplier
Tolerance
Characteristic

Significant
Figures

MICA CAPACITORS

CLASS OR
CHARACTERINTIC -

BLACK
BROWN
REED
ORANGE

Y oW 10,000

BLUE
VIOLET
GRAY
WIHITE

Color Code Chart

DD W=

20% A

3% (K1A)

R
[0
D
E
FrANy
G(JAN)

HEIA)
J(ETN)

GOLD ol
SILVER .01

37 (JAN)
107%

‘or *:1.0“./.‘(/.]"[).. whichever is greater,
‘"Specifications of design involving Q factors,
temperature coetticients, and production test requirements.

All axial lead mica capacitors have a voltage rating of 300, 500, or
1000 voits,

MOLDED FLAT

White (EIA) Black (JAN)
1st } Significant
2nd

Figures
Multiplier
Tolerance
Class or Characteristic

BUTTON SILVER
Ist
(when
applicable)
2nd (or 1st)
3rd (or 2nd)

Sig
Fig

ELECTRONIC EXPERIMENTER'S HANDBOOK

'World Radio Histo



Now! Work Over
‘ PRACTICAL
\!,‘ (" PROJECTS with these
v‘ PARTS AT HOME!

-to help You learn

[CTRONICo YRR

A DIO —TELEVISION — RADAR

_ NOW . .. at home in your spare fime you cam gef the very kind of
training ond subseqeent Empioyment Service you need fo get started
toward real earnings in one of today’s brightest oppartunity fields—
TELEVISION-RADIO-EL:CTRONICS. Now that Elestronics is entering so
. many new fields, here Is o chance of @ lifetime to prepare to cash in
~ on its remarkable grawth.
DeVry Tech’s amazingly practical home method enables you to set up
‘ your own HOME LABORATORY. You sPend minimum time to ge! moxi-
. mum knowledge from over 300 practical projects, using the same type
" of basic equipment used in our modern Chicago and Toronto Train-
; ing Centers!
DeVry Tech Provide: EVERYTHING YOU NEED . . .

. —to help you master TV-ELECTRONICS. In addition to the home labora-
tory and casy-to-read lessons, you even use HOME MOVIES —an ex-
clusive DeVry Tech advantcge. You woatch bidden actions . . . see
electrons on the mnrch. Movies help you fo learn faster . . . eusier
. .. better.

LABORATORY TRAIMNG EARN WHILE YOU LEARN

| L™

B

Build ond keep this BIG
DeVry Engineered TV set—
easily converted to U.H.F.
(DeVry offers onother home
training, but without
the TV set.)

Full time doy and evening traning programs DeVry Tech’s practical train-
in our modern Chicago ond Taronto Laboras  ing helps you toward spare
tories are also availoble. MAIL COUPON  time income servicing Radio
TODAY for facts. and Television sets.

S ———— -

BUILD ond KEEP Valuable .
TEST EQUIPMENT 8 j _— TV-Radio Broadf:ast Technician
As part of your training. you build and ’A‘ videvi Color Television Specialist
keep a fine Jewel-Bearirg Vaevum Tube /" g0 By .l'll' Radar Cperator
VOLTMETER and o 5-inck COLOR OSCIL- Wdse Sasiliay Laboratory Technician
LOSCOPE —both high gquality, needed J
test im"umiqn!‘;CTlVE 134 Airline Radio Man
FIE Jupor! 17852 Computer Specialist
L 2 3 /Hd’ deaddi337 P
EMPLOYMENT S RV“:E_ Quality Control Manager
Get the same Employment Service > Your Own Sales & Service Shop

thot has helped so many DeVry
Tech graduates get started in this
fast-growing field.

#One of North America's Foremost Electronics Training Centers”

. .. PLUS MANY OTHERS

Accredited Member DeVRY TECHNICAL INSTITUTE
UGG 4141 Belmont Ave., Chicago 41, 1., Dept. EEH-R

. of Notionat .Home SPACE TRAVEL
Study Council Please give me your FREE booklet, *“Elzctronics in Spoce Travel,”
-nd tell me how | moy prepare o enter one or more branches of Elec.

tronics,

1
Ik
1
i

Age

Neme —— ——— —
PLEASE PRINT

Apt

Street ________  ———

Zone 3T S —

City - L m g m—
Conadian residents oddress: DeVry Tech of Conoda, Lid.
285 970 Lawrence Avenue West, Toronto, Ontaric




STAND-OFF

CERAMIC CAPACITORS

TEMPERATURE COMPENSATING
TUBULAR

MOLDED-INSULATED AXIAL LEAD

1st }-Significant 1st } Significant

Coefficient Coefficient

HIGH CAPACITY TUBULAR EXTENDED RANGE T.C. TUBULAR

1st } Significant

Figures Figures 2nd, J Figures
Multiplier Multiplier
Tolerance Tolerance
Temperature Temperature Temperature

Coefficient

MOLDED

1st } Significant 1st } Significant Using Standard Resistor Color Code
2nd ) Figures 2nd J Figures L.
Multiplier Multiplier } S'lgnlflcant
Tolerance Tolerance Figures
Multiplier
= Temp, Tolerance
_Voltage Coeff. Multiplier  White Band
(Optional) T. C. Significant Figure (Distinguishes capacitor from resistor)

DISC (5-DOT SYSTEM) BUTTON
1st } Significant Multiplier
2nd J Figures 2nd } Significant
Muitiplier 1st J Figures
t Tolerance -
Temperature

Coefficient

DISC (3-DOT SYSTEM)

(vViewed from soldered side)

FEED-THROUGH

} Significant } Significant
Figures Figures
Aultiplier

Coefficient

PRINTED VALUE

Temperalure Coefficient
PACITY IN R4 FD. .
CAPACITY IN D Capacily
CoLor | it | MULTE TOLERANCF TEMI'ERATURE EXTENDED RANGE Tolerance
I'LIER Towa P 1y her 1(II-,F.I'I»‘H,\T TEMI COEFY
or | pTaan rrst/o 573 o
¥ Wier
BLACK ] 1 IPTYaT = VINFO [
BROWN 1 10 (LN up.) n 1% 33(Nox
RED 3 160 : THINOTY 10 -
ORANGE 3 100 457 150(N158) 15 AN . TOLERANCE
YELLOW 1 10.000 220¢N 120y 29 LETTER fryrryaTe i
GREEN “05 uu KD 130(N330) 29 41 o6 teka 10/t FD,
BIVE 6 : 1TOONATO) 47 $10
- : AL ‘ VULET

VIoLET 0(NTIO <100 b RO
GRAY § o1 <0 A FD Fuin 0 i IR =10
WHITE 9 il S0 gy P 107 Graesal 1*arpese 10000 b “H- g
SILVER ' Rypass & Coupling i uum 55
GOLD 4100 (1'100. JAN) ° ST

| Valtage rativgy are standard 300 wolin, for some manufoctirsrs, 1000 it Fiv other mantiactsrery. M =207
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NEw PACO B-12

REGULATED POWER SUPPLY KIT

Two instruments in one! A reliable
source of variable regulated DC plate
voltage from 0-400 volts at 150 ma,
plus bias and AC filament voltages
.. with an exclusive 12.6 volt AC
supply! Maximum stability. Lab-qual-
ity PACE double-jewelled D'Arsonval
meters.

Model B-12 (Kit). .Net Price: $69.95

Mode) B-12W (Wired)
Net Price: $99.95

PACO G-15 GRID DIP METER KIT

Truly, a hand-held electronic ‘‘jack-
of-all-trades’’—VFO; Absorption
Wavemeter; Signa! Source; field
strength indicator, plus an exclusive
visual/aural ‘on-the-air’ Modulation
Indicator. A ‘must’ for the ham or
electronic technician who wants
maximum quality at the lowest pos-
sible cost.

Model 6-15 (Kit). .. Net Price: $31.95
Mode! G-15W (Factory-wired)

Net Price: $49.95

1961 Edition

- -

NEw PACO T-61C AND T-61F

SELF-SERVICE TUBE CHECKER KITS

For the enterprising retailer who
wants to increase his store traffic
with this extra service. 2 models:
Counter (T-61C illus.) and Floor (T-
61F). 24 tube sockets, 3 simple se-
lectors. Complete instruction data
cards make tube-checking a ‘snap’.
Model T-€1C {Kit). Net Price: $ 99.95
Model T-61W (Factory-wired)

Net Price: $134.95
Modei T-B1F (Kit). Net Price: $124.95
Model T-61FW (Factory-wired)

Net Price: $164.95

-

e -
<

EW o 1
HIGH FIDELITY ULTRA-COMPACT
SPEAKER SYSTEM SEMI-KIT

A ‘bookshelf’ speaker system whose

sound cutput and small size will

astound you! So efficient, it assures
perfect results even with low-pow-

ered amplifiers. Response, 50-14,000

cps. Only 15%2” x .9%a™ x 812". 12

Ibs. Assembly-time—1 hour!

Model L-1U (Semi-kit) in walnut

Net Price: $24.95

R
NEwPACO TK-6 TOOL KIT

For the kit-builder or experienced
electronic technician, this complete
set of precision-bullt English and
American-made tonls can handle any
assembly job, large or small. In-
cludes: diagonal cutters; long-nosed
pliers; 40-watt soldering iron; two
screwdrivers; a pair of wire-strip-
pers. Plus see-through carrying-case.

Model TK-6 Net Price: $9.95

b

NEw PACO DF-90

TRANSISTORIZED DEPTH FINDER KIT

An absolute neeessity for protection
against shoals, and for finding that
elusive school of fish! Range, 0 to
120 feet. Large, illuminated dial for
easy readings. Dperates on self-con-
tained batteries or from ship’s power
source. Completely fungus and mois-

ture-proof.
DF-90 (Kit). .. ....Net Price § 84.50
DF-90W (Factory-wired)

Net Price: $135.50
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Now Includes

BUILD 20 RADIO

CIRCUITS AT

with the New
PROGRESSIVE RADIO "EDU-KIT"®

A Practical Home Radio Course

% No Knowledge of Radio MNecessary
% No Additional Parts or Tools Needed
% EXCELLENT BACKGROUND FOR TV
% School Inquiries Invited

% Sold in 79 Countries

12 RECEIVERS

3 TRANSMITTERS

$Q. WAVE GENERATOR
SIGNAL TRACER
AMPLIFIER

SIGNAL INJECTOR
CODE OSCILLATOR

ONLY

2R

HOME

FREE EXTRAS

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

® SOLDERING IRON

pri

in

in

rock-bottom price.

and practice code,
trnuble-:hoo!mg.

)
m-!ructlonal mate

gram designed to pro

and techniques.

The ‘‘Edu-Kit'’

Our Kit

n a proleu-onal manner; how to service radios. You wi

punched metal chassis as well as the latest development of P
rinciples of radio.
RF and AF amplifiers and oscillators, detectors, rectifie
using the Progressive Code Oscillator.
ng the Progressive Signal Tracer, Progressive Signal Injector, Progres.
Square Wave Generator and

You will learn the basic

amic Ra l‘l Electronics Tester,
ria
receive training fo
You will build

se
Oscillator, Signal Tracer and Signal Injector
will receive an excellent background for television, H
Absolutely no previous knowledge of radio or science is required,
product of many years of teaching and engineering experience.
vide you with a basic education in Electronics and Radio, worth many times the
The Signal Tracer alone is worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

ice of $26.95.

You do not need the slightest background

radio or l ne her you are inter-
in Ra Elec

m!ereumq el paying

b wi you will find

investment.

alu{ure.
a wor!h-wh 1e
ds of individuals of all

PROGRESSIVE TEACHING METHOD

ne Frogressive Radio ‘‘Edu-Kit’’

ra
is universally accepted as the standard in the field of electromcn tr.
modern educational principle of ‘'Learn by Do
learn schematics, study theory, practice trouble-lhoo!mq— ll
de an easily-learned, thorough and
parts of the *“Edu-Kit.'’
The ou b

uses the

the various r.

Gr

tronics circuits,

special tube
professional
Tester,

Included in the *‘Edu-Kit''

THE "EDU-KIT

each guaranteed to operate.

offers you an outstanding PRACTICAL WOME RAOIO COURSE at a
is designed to trai
use of the most modern methods of home training,
!loc practlce and servicing.

n Rad

THIS 1S A COMPLETE RADIO COURSE IN EVERY
learn how to build radios, using regular schematnc;. how to wire and solder

he Novice, Technician and General Classes of F.C.C. Radio
20 Receiver Transm-ne', Square Wave Generator, Code

will prlchce re l:r: on the sets that

you :onnruc!'. oumwnll learn :ymp:o:'u

n me, ortable

ages and hacqu?unds have succeulully ::‘; E;‘:“,,:d‘,’o._'m:oue v',," ?“,,‘ p,.ow to

Used ";e Edu "I(' 7'" more than couns use the professional Siqnal Tracer, the

the world. The "Edy-Kit'+ has peen unigue Signal Injector and the dynamic

carelully designed, step by step, so that Radio & Electronics Tester. While you

You cannot make a mistake, The *‘Edu- Kit" are i in this practical way, you

altows you to teach yourself at your own will be able to do many a repair job for

rate. No instructor is necessary, ou d neighbors, and charge

Y h lar exceed the price of

(he “Edu Kit Our Consultation Service

will help you with any technical problems

183 the foremost educat In !he v_vosrld. of, 25 Po ,.r PI Water-
‘Edu~ Q

Therefore you congeruct, end renalr:d

1IN a progressive manner,
rna yourselc codnnrucnnq more advanced multi-tube radio circuifs,

course are twenty Receiver,
Signal Tracer, Square Wave Generator and Signal Injector circusts.
sional ‘‘breadboard’’ experiments, but genuine radio circuits,
fessional wiring and soldering on metal chasss,

known as '‘Printed Circuitry.’’ These circuits operate on your regular AC or OC house current.

' IS COMPLETE

You will receive all parts and instructions necessary to build 20 different radio and elec-
Our Kits contain tubes,

. ELECTRONICS TESTER

Electronics Techmcnanl. making Q
You will learn radio theory, construc-
DETAIL.

k with the standard type of
ted Circuit chassis.

ou will conl(ruct. study and work with

rs, test equipment. You will learn

You will learn and practice

1I0E « QUIZZES
.nRADIO

00K
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the accompanying

earn how to operate them. You
and Electronics.
e ‘‘Edu

‘Edu-Ki

cuits,

| SERVICING LESSONS |

trouble-shooting and
You

it the
The *owill pro-

You will lelrn

servicing in

closely integrated pro-
teresting background in radio.
You then learn the
a simple radio. With this first
learn theory, practice testing

. learn more advanced theor

and at your own rate, you wil
and doing work like a

Transmitter, Code Oscillator,
These are not unprofes-
constructed by means of pro-
plus the new method of radio construction

7or itself. 1

was ready to spend 5240 !or a Course,

l'-n(ut ! found your ad and sent for your
it.!

ROM OUR M

Ben Valerio, O. Box Magna,
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and
bunld Radio Teshnn Equipment. en
o‘od every minute | worked with the
he Signal Tracer works
Allo like to et you know that |
roud of becoming a tmember of your

Radl -TV Clu
1534 Monroe Ave.,

tube sockets, vari-
resistors, tie strips, coils,

able, elec!ro!yhc. mica, ceramnc and paper dielectric conden!ers,
hardware,

tub
lenium rec
In addition,

volume con!rols and nwntches. _etc,

uals, hook-up wire, lolder, obert L. Sh""‘ “Thou

Huntington, W. Va.:
drop Jou a lew lines to ny that | re-

ier:

you receive Pripted Circust
e and

elect. soldering 1ron,

The *‘Edu-

addition to F.C.C

o-TV Club, Free Consultation Service,

also includes Code Instructions and the Progressive Code Osciliator
¥ e'Ques ions and ::s'wher; for Radio Ama!e%qr License tram-'n{;. You
will also receive lessons for servicing wi e Progressive Signal Tracer an -
signal Injector, a High Fidelity Guide and a Quiz Book. N Memberaodr ot
adi Certificate of Merit an,

You receive all parts, tools, instructions, etc. 9 Dlscount (G0

ceived my Ed and was really amazed
that such a har can b ad at such
I ve already started re-

and phonographs. y

You nds were really surprised to see

You receive

hip in

the Kit is really swell,
Everything is yours to ke trouble, if there any to be found.'

ﬁRINTED CIRCUITRY |

At no increase in price, the ""Edu-Kit"
now Includes Printed Circuitry. You
build a Printed Clrcuit Signal Injector,
a unique servicing Instrument that can
detect many Radio and TV troubles.
This revol new t of
radlo constructlion is now becomlng
popular in commercial radio and TV sets.

A Printed Circuit Is a speclal Insu-
lated chassis on which has been de-
posited a conducting material which
takes the place of wiring. The varlous
parts are merely plugged in and soldered
to terminals.

Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject Is a necessity today
for anyone interested in Electronics.

I‘—_—'UNCONDITIONAL MONEY-BACK GUARANTEE'—__i
ORDER DIRECT FROM AD—RECEIVE FREE BONUS

RESISTOR AND CONDENSER KITS WORTH $7

O Send '‘Edu-Kit"” postpaid. | enclose full payment of $26.95.
O Send “‘Edu-Kit"” C.0.D. | will pay $26.95 plus postage.
(3 Rush me FREE descriptive literature concerning *‘Edu.Kit.,”

PROGRESSIVE "EDU-KITS" INC,

1186 Broadway, Dept. 505RR, Hewleti, N. Y.

b e e e e e e — — — e ———————

|
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|
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Here’s how you can receive
the next 6 months of

POPULAR ELECTRONICS

Free...

as part of this special
introductory offer:
18 months for only $3.85!

The regular subscription rate for 1 year (12
issues) of PoPULAR ELECTRONICS is $4. How-
ever, you can receive 18 project-packed issues
for less than the regular price of 12—actually
giving you 6 EXTRA ISSUES AT NO
EXTRA COST!

If you like to take a set of diagrams and pho-
tos, a paragraph or two of clear directions,
some simple tools, and build a practical, ex-
citing electronics project—then this offer is for
you.

During the next vear and a half, PoruLar
ELECTRONICS will bring you more than 270
projects—each one in complete detail, with
exclusive “pictorial diagrams” that guide each
step, complete parts lists, and clear instruc-
tions. Experts who have designed and built
these projects will show you how to construct
or assemble such valuable devices as hi-fi
components and enclosures, money -saving
test equipment, tape recorder gear, electronic
games and computers, photo aids, radio appa-
ratus, short wave receivers and antenna sys-
tems, solar powered and transistorized
equipment—and much more.

PoruLar ELECTRONICS also reviews every ma-
jor electronic kit released, gives full specifi-
cations, and the experts’ opinions.

Just fill in the card alongside page 32 and

mail it today. Or, if someone has already used

the card, write to:

POPULAR ELECTRONICS, Dept. EEH-61
434 S. Wabash Ave., Chicago 5, I1l.

'“6% 0‘{‘ ZIFF-DAVIS PUBLISHING COMPANY « One Park Avenue o New York 16, N. Y.
o2

ELECTRONIC EXPERIMENTER'S HANDBOOK



Trickery

o

Famed inventor Nikola Tesla liked to startle friends
with his own brand of lightning. Build this tiny Tesla coil
and you, too, can be an electronic trickster

By KENNETH RICHARDSON

IKOLA TESLA, father of artificial

lightning, often produced 48'-long light-
ning bolts ir his laboratory. He enjoyed
demonstrating such pyrotecnics to unsus-
pecting guests visiting his work.shop.

You can reproduce Tesla's feats on a
smaller scale—and experiment witn 20,000
volts—by building this simple Tesla coil.
You'll amaze your friends with ils cerie
purpie glow and the multituce of tricks
you'll be able to perform. The Tesla coil
has practical applications, too—you can use
it for testing the vacuum in radio tubes, for
instance.

This miniature unit costs about ten dol-
lars to build—even less if you have a well-
stocked junk box, Three parts must be
homemade: the glass-plate capacitor (C1),
the spark gap (SGP!), and the Tesla trans-
former windings (L7 and L®). Ail other
parts are standard except the Ford spark
coil (T1) which is available from Polk’s
Moaedel Craft *lobbies, 314 Fifth Ave., New
York 1. N. Y., for $5.25, prepaid. Auto
ignition coil T2, auto radio vibrator VBI,
and capacitor C2 can be used in place of the
spark ccil as shown on the schematic
diagram.

Construciion. Assemble the parts on a
plywood baseboard or a kitchen cutting
board 8»” x 12”. Attach a barana jack to
the baseboard in the centcr of the Tesla
primary so that it can be connected to the

§961 Edition

Tesla secondary. Use No. 14 insulated wire
for interconnecting wiring.

Capacitor C/ can be made from a 4" x 5"
piece of glass 14" thick. Cement pieces of
aluminum foil to both sides of the glass,
using either quick-drying clear lacquer or
coil dope. The foil should be about 34" x
41" in order to leave a margin of %"
arcund the glass plate.

Spark gap SGP1I consists of two metal
rods held in binding posts sc that the dis-
tance between the rod ends can be adjusted.
Mount the spark gap on a 2"x4"x %"
plastic or porcelain base.

The Tesla transformer itseif is made up
of two windings. The primary is wound on
a tube which is then cemented to the
bascboard. The secondary is wound on




Spark coil Tl can be replaced with vibrator and ignition coil combination, if de-
sired. Parts required for vibrator supply appear as “optional” items in the parts
list. If this is case, use the alternate shaded schematic diagram shown on page 18.
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INSULATION REMOVED
, R AT CONTACT AREA
ALUMINUM FOIL 3'%" x 4%

_!/‘"

sT

GLASS-PLATE
CAPACCIITOR

another tube and is constructed so that it
can be plugged in and out of the primary.
This makes it possible to experiment with
various secondary windings at will.

For the Tesla primary, wind fifteen turns
of No. 18 Formvar enameled copper wire on
a plastic or Bakelite tube about 1%” in
diameter and 2%" long. A cylindrical plas-
tic jar or pill bottle can also be used. Start
winding near the bottom end of the tube.
Space the turns from each other by simul-
taneously winding a string of about the
same diameter as the wire between each
turn. The upper eight turns should each
be wound with a projecting twist; the
twists should be staggered around the tube
as shown. To keep the wire and string in
place, paint or spray the coil with clear
quick-drying lacquer or coil dope.

Obtain a plastic tube or cylindrical plas-
tic pill bottle about 3" in diameter and at
least 3" in length for the Tesla secondary.
Close the tube ends with plastic discs drilled
for banana plugs and cut to fit the tube
snugly. Attach plug PI1 to the bottom disc
and jack J1 to the top disc and cement in
place.

The Tesla secondary should be wound
closely in one layer consisting of 400 to 500
turns of No. 36 Formvar wire spaced to fit
on 21" of the tube. Solder the wire ends to
J1 and P1 and cement the winding in place.
Slip a 17-i.d. plastic tube around L2 as

1961 Edition

TO SPARK
GAP

TERMINAL
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ALUMINUM FOIL 3',"x4'%"

LOWER CAPACITOR CONTACT
(BARERCPO)PPER OR BRASS
I

TSN

UPPER
CAPACITOTR

PARTS LIST
BP1, BP2, BP3, BP4—Screw- or pressure type
binding post
C1- -Glass-plate capacitor®
C2--0.1-pf., 1000-volt capacitor (optional)
J1, ]2—Banana jack
L1, L2—Tesla transformer winding®
Pl1, P2—Banana plug
S1-—Knife switch
SGP1—Spark gap®
T1 —Ford (Model T) spark coil
T2—6-volt auto ignition coil (optional)
VBl—6-volt auto radio vibrator (optional)
14" x 5" x 1" glass plate®
1—814" x 12" breadboard
1-—6-volt battery or 10-12 volt a.c. power
supply*

Misc. plastic tubing,* Nos. 18 and 36 Form-
var wire, No. 14 hookup wire, aluminum
foil, alligator clip, binding posts for Tl
etc.

* See text for details

shown in the pictorial to prevent corona
discharge from L2’s sides.

The power supply for the unit can con-
sist of four No. 6 dry cells in series, or a
6-volt “hot-shot” battery, or any 6-volt
storage battery. Or, instead of a battery,
a 10- to 12-volt transformer operating from
the 117-volt a.c. line can be used—a large
chimes transformer is ideal. The higher
voltage is needed for a.c. operation to over-
come T1's primary impedance. To make
connections to T'1 more easily, solder three
binding posts to T'I's terminals (1, 2, and 3)
as shown.

Adjustment. With the wiring completed,
plug the Tesla secondary (L2) into jack
J1 as is shown on the pictorial diagram.
Adjust the length of the spark gap (SGP1)
to about Y%¢” to %”. Then connect the
alligator clip from BP} to one of L1’s taps.
Be sure that the upper wire on glass-plate
capacitor C1 is making good electrical con-
tact; bend the wire if necessary. Open
switch S1 and connect BPI1 or BP2 to an
a.c. or d.c. supply.

Now close switch 81. A steady stream
of brilliant crackling sparkle should appear
at spark coil T1 and spark gap SPG1. I
there is no sparking at SGPI1, adjust its
spacing to about 14", Be careful not t
touch the spark gap or capacitor terminal:
—you’ll get a nasty but harmless shock i
you do. Keep the small fry at bay!
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HOW IT WORKS

The high-voltage discharge at
the output of the Tesla coil is
the result of two step-up trans-
formers cascaded so that the
output of the first is stepped up
again by the second. Automo-
bile spark coil 71 serves as the
first transformer. The vibrator
SEC. in the primary circuit interrupts
the d.c. input and induces a
very high voltage in the sec-
ondary. Operation is essentially
the same with a 60-cps a.c. in-
put.

Pl The second transformer is the
Tesla transformer (L1, L2). In

TESLA
TRANSFORMER

CAR RADIO
VIBRATOR
vBI

DISTRIBUTOR @
CONTACT

this transformer, the spark gap
serves the same general function
as the vibrator in the primary
of T1, and it also converts the
output of 77 into extremely
jagged pulses, rich in harmonics
throughout the r.f. region. A
narrow band of r.f. is selected
by tuned circuit LI-C1 and
stepped up by the action of
the Tesla transformer. The very
:igll r.f. voltage appears across
Zo

IGNITION
@ SWITCH
CONTACT

i 732

Wiring the unit is simple once components are assembled on 8!5" x 12 bread-
board (see pictorial, shown on page 16). Detail "A" (below the pictorial)
gives data on the Tesla transformer primary and secondary winding LI and
L2. Detail "B" (on page 17) shows how to construct glass-plate capacitor CI.
In all cases, wiring is point-to-point, using No. 14 insulated hookup wire.

Hold a piece of metal close to the Tesla
discharge eclectrode. You should see a small
discharge taking place, perhaps %4” long.
The discharge can be seen best if room
lighting is subdued or extinguished entirely.
To adjust for maximum power, turn the
unit off and move the clip up or down turn
by turn on primary winding L1, testing
after each adjustment. You’ll eventually
find the optimum position for the clip.
When the unit is working properly, sparks
should leap a distance of about an inch or
an inch and a half to a bare finger or to a
piece of metal held in the hand.

Operation. For best results, place the
unit in a pitch-dark room with the specta-
tors gathered closely around. Close switch
81 and you'll see a beautiful corona dis-
charge from the high-voltage electrode. The
corona is caused by ionization of the sur-
rounding air due to the high-voltage, high-
frequency discharge. After a few moments
youw’ll notice a pungent odor around the
unit; this indicates formation of ozone, a

form of oxygen generated by some com-
mercial air purifiers.

Now hold a small fluorescent or neon
lamp near the discharge electrode. It will
start glowing even when several inches
away. Wave it rapidly and you’'ll sce a
series of flashes in the lamp, one for each
of the sparks occurring across the spark
gap. Shield the spark gap if its light in-
terferes with viewing the discharge.

Try holding the glass part of an ordinary
clear-glass 117-volt light bulb in your hand
while touching the metal base to the dis-
charge electrode. Lightning-like (but harm-
less) sparks will jump from the filament to
your fingers. Also, a striking blue or laven-
der-colored glow will appear inside the
lamp due to its nitrogen content.

You can build a tiny “motor” that will
spin at high speed when mounted on the
pointed discharge electrode (see Detail A).
It reacts mechanically to the discharge
from the sharp points on the rotor (the dis-
charge creates an electronic “wind”). —{5g-
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By KENNETH RICHARDSON

Complete construction plans for a box that talks back.

HAT makes this black box talk? It's

a safe bet that guests at your next
party wili be stumped. Close inspection
makes it abvious that the box is empty. Yet
it tells fortunes, brings back voices from
the past, and asks guestions that reveal
rare insight and inteliigence.

Schematic diagram of tiny, one-transistor
amplifier which is the "heart" of black
box. It is easy to build and irexpensive.

GRN

1]
l+l|| =3 wmn] 1 (S€E TEXT)

1961 Edition

There's some trickery involved, of course.
The black box is actually part of a huge
air-core transformer. The transformer’s
“primary” is a large coil of wire ridden
under the carpet in the room where your

sssnssesss sssesssss (LT

PARTS LIST

B1—3-volt battery (two penlight cells in zeries)

C1—0.1-uf., 50-volt capacitor

L1-—Pickup coil, 2D00 feet of # 30 to 34 enameled
wire (see text)

Q1- -CK721 transistor (or equivalent;

R1-—-47,000-ohm, 12-watt resistor .

S1—S.p.s.t. “‘on-of”’ switch (see text!

« Tl —Miniature output transformer,; 2000-ohm pri-
mary, ll-ohm secondary (Argonre AR-114 or
equivalent)

Spkr.-—-Subminiature loudspeaker (Telex 8155
”Mini-Mike” or equivalent)

I—Length of #20 to 30 covered wire (see text)

2— V" plastic or Masonite sheets (see text)

Misc.—V4" and 33" plywood, felt, hardware, etc.

9



guests are seated. Its “secondary” is a coil
of wire hidden in the base of the black box
itself.

You'll need an accomplice to make it
work, but he needn’t be a ventriloquist—
the black box is entirely electronic in oper-
ation. Unknown to your guests, your ac-
complice is seated in an adjoining room
with a pair of amplifiers: a “talk” amplifier
and a “listen” amplifier. A microphone con-
cealed near your guests brings him their
questions through the *“listen” amplifier;
his answers are returned through a second
microphone plugged into the “talk” ampli-

20

~—BEND HERE 7?0’
Vq) v
/ L\Th_l$ A

‘;71 — "= —-' MTG
l/uu__,”__ v// HOLE

THIN
ALUMINUM —
STRIP 7

/r AMPLIFIER
SOLDER LUG — 2 BASE
AILEIT7 .;..::’:Jﬂ?}.-
A A LA
ON ——— TRUE
SHORTING SCREW - BOTTOM
OFF

Transistor amplifier for black box is built
on disc cut from plastic or Masonite sheet
and attached to larger sheet. (See pictorial
above and exploded view at right.) “Screw-
switch’ S1 (detail above) is optional; bat-
teries can be wired permanently into circuit.

fier. A radio could serve as one of the am-
plifiers, if convenient.

The concealed “primary” coil of wire is
connected to the output of the “talk” am-
plifier. The “secondary” coil in the black
box picks up the signal from the “primary”’
and feeds it to a tiny, one-transistor ampli-
fier and subminiature speaker (also hidden
in the box), thus allowing your accomplice's
voice to emanate from the apparently
empty box.

Construction. Make the black box from
2" plywood. It should measure from 12"
to 14” on a side, and from 6" to 8" high.

ELECTRONIC EXPERIMENTER'S HANDBOOK



Y S1 (SCREW SWITCH - SEE TEXT)

TRUE BOTTOM

AMPLIFIER

0h00 ASSEMBLY

/s PLASTIC OR
MASONITE
SHEETS
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| - -

! ,

| =—
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I 2" SPEAKER "Gl F
| 7" LUMBER \ EAKER "GRILLE
| FALSE BOTTOM FELT STRIP
| S

1 ~

The box is open on one end and sealed with
a false bottom about 1” from the opposite
end (see exploded view above). Perforate
about 1 sq. in. of the false bottom in its
exact center—the holes will act as a speak-
er grille. The entire inside of the box can
be lined with felt or other cloth to conceal
the grille holes and to give the box an
“empty” look.

Inserted in the false-bottom cavity is a
“gandwich” made of two %" plastic or

1941 Fditian 2



ACCOMPLICE'S HIDEOUT

VOICE coIL
LEADS
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( |
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,\.’\’, Lo ‘“ ,,,. e e
i me. OR PHONO
- INPUT
OPTIONAL
LOW IMPEDANCE
HEADPHONES

Masonite sheets scparated by a 11" x
11%2"” (for a 14”x 14” box) square of %"
plywood with rounded corners. Cut the in-
side plastic sheet the same size as the false
bottom; the outside sheet is the true bot-
tom and is cut to fit the bottom of the box.
Cut a 5"-diameter hole in the center of the
inside sheet and in the plywood.

After assembling the plastic and plywood
sandwich, wind pickup coil Li—about 700
turns of No. 30 to 34 cnameled wire—
around the inside of the sandwich on the
%" plywood. To facilitate winding, mount
the sandwich in a homemade jig so it can
be turned like a wheel as this ‘“secondary”
coil is wound.

The one-transistor amplifier and speaker
are mounted on the plastic or Masonite disc
cut from the inner sheet of the sandwich.
Reduce the disc diameter by about %" so
it will fit in the false-bottom cavity.

A “screw-switch” (S1) can be made for
the amplifier as shown in the pictorial de-
tail. Simply bend two thin strips of alumi-
num and mount them about 4" apart; then
bend them until they are %.” apart. Drill a
hole in the disc between the strips and in
the corresponding place in the true bottom.
Threading a machine screw through this
hole and screwing it flush with the true
bottom shorts the strips and closes the
switch,

If desired, the switch can be eliminated
and battery B wired directly to the ampli-

22
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In completed setup, questions are
picked up by the “listen" microphone
and fed to the accomplice’s hideout.
The "talk" amplifier sends his answers
back to the demonstration room where
hidden coils transfer them electrical-
ly to the amplifier in the black box,

fier. No-signal current drain is about 2 ma.,
so the battery will last for some time before
replacement is necessary.

Using the Black Box. The “primary”
coil to be hidden under the carpet is made
up of several turns of No. 20 to 30 wire.
Experiment with the coil diameter and the
number of turns for best results.

Place the “primary” coil under the edge
of the carpet. If your demonstration room
has wall-to-wall carpeting, or if the coil
proves to be too bulky under the carpet,
wind it on the baseboard or ceiling molding
instead.

Then disconnect the speaker voice coil
from your accomplice’s “talk’” amplifier and
connect the secondary of its output trans-
former to the *primary” coil. Ordinary
lamp cord is ideal for use as interconnecting
wire,

Connect the concealed “listen” micro-
phone to the “listen” amplifier, or use a
wireless mike if you wish. Your accomplice
can listen with headphones or through the
loudspeaker of the “listen” amplifier if its
level is not too high.

To bring back voices from the past, sim-
ply have your accomplice play a suitable
phonograph record through the “talk’” am-
plifier at the appropriate time. —Bo—

ELECTRONIC EXPERIMENTER'S HANDBOOK



EMEMBER the old-fashioned music
boxes? Before the invention of the
phonograph, these unique wind-up instru-
ments were the only source of mechani-
cally reproduced music for those unable to
afford an expensive player piano. Although
the music box, as such, has largely disap-
peared from the scene, battery-operated
music box movements are stocked by a
number of the large electronics parts dis-
tributors. Each of these tiny units plays a
single 18-note melody and is
operated by a miniature elec-
tric motor which can run on a
single flashlight cell.

For less than $10 and a few
hours’ pleasant work, you can
assemble one or more of these
movements into a modern mu-
sic box which can be played
through any standard audio
amplifier. Its festive repeti-
tive chime-like quality is per-
tect for outdoor reproduction
on holidays—and there's no need to change
records or tapes!

Construction. You can incorporate three
movements in the unit as shown or, if you
wish, use a single movement. A wooden
cigar box makes an excellent case and is
preferable to a metal box--to avoid a ‘‘tin-
ny” sound. The printing on the box can be
spray-painted over or removed by the lib-
eral application of a scraper, sandpaper
and elbow grease.

A commercially available contact micro-
phone is used as a pickup. (This is the type
of microphone employed with electric gui-
tars and the like.) It is coupled mechanical-
ly to the tone plate of each movement. If
you use a single movement, attach the con-
tact microphone directly to one of the tone
plate mounting screws.

If you use two or more movements, fab-
ricate a coupler from strips of stiff sheet
metal. Solder the strips together and at-
tach them to the contact microphone with
a standard machine screw and nut. One
end of each strip fans out and attaches to
a single tone plate, as shown.

Wiring. Each music box motor (M1, M2,
M3) is controlled by a separate toggle
switeh (81, 82, 83). Power is supplied by
three-volt battery BI made up of two flash-
light cells connected in series. Series re-
sistance R1-R2 provides a control over mo-
tor speed and permits tempo adjustment.
Capacitor C1 serves as a bypass for electri-

You can get sshell-tower’’ effects

from your audio system

with this inexpensive unit.

By E. G. LOUIS

cal noise developed by sparking of the d.c
motor brushes.

There are a number of possible part
substitutions. For example, a 50 to 100 ohr
control should be used for speed adjust
ment, but in the model a 350-ohm contr¢
(R2) found in the junk box was employe

.
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which required a 100-ohm shunt resistor
(R1). Toggle, slide, rotary or push-button
switches can be used for 87, 82, and S3.
Capacitor C1's value is not critical--any
unit from 50 to 5000 uf. at from 3.0 to 25
volts or higher will do.

Terminate the microphone cable in a
plug (PL1) to match the input jack of the
amplifier used. Lead dress is not critical
but care should be taken to observe d.c.

Music box movement con-
sists of small d.c. motor in
round can (above left) and
a revolving "pipped" drum
which plucks the metal rods.

Enlorged view of mechan-
ical linkage (above) used to
couple music box movements
to microphone shows the
three metal contact strips.

Speed control and on-off
switches are in cover of the
music box (upperright).
Movements, capacitors, and
batteries are mounted in
bottom of box (lower right).

polarities—otherwise the motors will op-
erate in reverse.

Operation. Check all wiring, install the
batteries and close switches S1, 82, and 83,
one at a time, while adjusting tempo con-
trol R2. All three movements can be op-
erated at the same time by turning R2 to
its minimum resistance position. If trouble
is encountered, recheck the wiring and
make sure there are no cold-soldered joints.

ELECTRONIC EXPERIMENTER'S HANDBOOK
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To use the electronic music box, connect
PL1 to the microphone input or *“mag.
phono” jack of the amplifier. Close one of
the motor switches and adjust R2 for the
tempo you want. Gradually increase the
amplifier volume until the desired level is
reached. Experiment with the amplifier’'s
tone control setting to achieve the most
pleasing balance.

For unusual sound effects, try switching
from one music box movement to another
while the unit is operating. You can do
this by closing one switch and then quickly

Three movements are shown in sche-
matic of music box at left. A less
expensive unit could have only one
movement and a single fixed resis-
tor {50 to 100 ohms) for RI and R2.

PARTS LIST

B1—3-volt battery (two size D cells)

C1—2000-4f., 6-volt electrolytic capacitor

M1, M2, M3—Electric music box movements (Ol-
son Radio X-766—''Around the World in 80
Days”; X-767—"'Tea for Two”; X-768—"How
Dry 1 Am"’)

PLI-—Phono plug or other connector

R1—100-ohm, 1-watt resistor

R2—350-ohm, 2-watt potentiometer

S1, S2, S3—S.p.s.t. switch i

MIC.—Contact microphone (Argonne AR-18)

1—Two-cell battery holder

1-—-Wooden cigar box

Misc. terminal strips, rubber feet, knob, hard-
ware

SE——————————— SR

opening another. With care, a medley of all
three tunes can be “played.” Other effects
may be obtained by adjusting R2 to slow
or speed the tempo. For real fun, try op-
erating two of the movements at the same
time, letting your friends guess the “tune”

you are playing. —30—

AN ELECTRONIC SIREN

By EDWARD

HEN the need for a fire siren arose at

the plant in which the author is em-
ployed and cost and emergency power re-
quirements precluded the purchase of a
commercial unit, the following simple cir-
cuit was designed as a substitute. It gives
a realistic siren sound whose volume can
be governed by the volume control setting
of the factory’s p.a. system.

The circuit is, in effect, a double neon
tube oscillator. Assuming a discharge con-
dition at the start, the following action
takes place. C1 starts charging through
R1. When the voltage level has reached a
value to break down the neon bulbs, PLI
and PL2 are extinguished.

In the meantime, C2 is charging C3
through R3. When the voltage level reaches
the breakdown value of PL3, C3 discharges
via the path through PL3. R2 is adjusted
for whatever cycling rate of the siren is
desired.

Because of the effect of coupling on the
required frequency, it is desirable to usec a
low-impedance to high-impedance coupling
transformer. However, capacity coupling

1961 Edition

H. DINGMAN

can be used if a very small unit of approxi-
mately onc-tenth the value of C3 is se-
lected. This will require a high-impedance,
high-gain stage following it.

As neon bulbs vary in characteristics,
some experimentation with resistor values
may be required. Usc only oil or paper
capacitors in this construction. Since cur-
rent drain is low, %4 -watt resistors will be

suitable. —[o-

Schematic diagram of electronic siren.

ouTPUT
- L P2 1 ’
c3
+250V, a c2|+ 3Rz PLY T m—

R1--500,000 ohm, Y3 w. res.

R2—10 megohm pot

R3—1.2 megohm, Y4 w. res.

C1—.1 uf., 400 v. oil or paper capacitor

C2--10 uf., 400 v. oil capacitor

C3—.0001 uf., 400 v. capacitor

T1 -Coupling trans. Any unit with primary im-
pedance of 100 ohms or more to highest avail-
able secondary impedance (UTC SO-1 "Sub-
ouncer’’ is suitable)

PL1, PL2, PL3--NE-2 type neon bulb

I I

OO I P
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Transistorized

Easy-to-build co-pilot keeps you awake on long drives.

F YOU'VE EVER found yourself nodding
on long drives—or during classes—you’ll
be interested in this driver alarm. The com-
plete gadget consists of a one-transistor
oscillator in a plastic case plus an earphone
and miniature mercury switch.

The mercury switch is the heart of the
device and the secret of the alarm’s action.
Affixed to the headphone, it switches on
the oscillator whenever the user begins to
nod. The volume and harshness of the gen-
erated tone (it's loaded with harmonics)
would have awakened Rip Van Winkle if

Store the unit in the glove compartment of your
car with earphone unplugged. It will be ready for
those long trips when you're liable to doze off.

transistors and mercury switches had been
available in his day.

You can construct the gadget in any
sort of container you wish. Since the cir-
cuit consists of only three components, de-
tailed instructions are superfluous. Just
make sure that the transistor and battery
polarities are correct and that you follow
the transformer color code accurately.

Solder the transistor directly into the

3000 - OHM
MAG. PHONE

MERCURY
SWITCH

SOLOER_ANO
TAPE LEAOS

PHONO PLUG

. Glue the switch to the back
\ of the earphone so that the
switch length is perpendicular
to the wires leaving the ear-
phone. Take care in solder-
ing the leads from the ear-
phone as they are delicate.

ELECTRONIC EXPERIMENTER'S HANDBOOK



Driver Alarm

By DAVE GORDON

circuit, and leave its leads long to avoid
heat damage. Use two or three miniature
alligator clips clipped to the transistor
lead as a heat sink and a hot well-tinned
iron for rapid soldering.

The transformer, the penlight cell, and
the rubber grommet in which the transistor
is mounted are all glued to the plastic case.
Glue the mercury switch to the rear of
the earphone at an angle that will provide

Actual alarm is one-transistor feed-
back oscillator. The center tap of the
transformer {black lead) is not used.
Install a Switchcraft 3501 FP phono
jack and attach a mating plug on the
earphone leads. Note that the mer-
cury "shorts the two internal contact
rods in the switch, completing the os-
cillator circuit. There is no drain on
the battery when the switch is open.

1QA] FAitian

convenient operation. (The mercury switch
can be purchased from City Electric Dis-
tributors, 510 West 34th St,, N. Y. 1, N. Y.
for $1.36, including postage. Specify Micro-
switch AS408A1.)

In use, the carphone is rotated in thc
car until there is an absence of tone wher
the head is held upright. A slight noc
should then trigger the oscillator.

When this gadget starts to sound ofl
while you're driving, it is far safer to pul
over to the side of the road and catch 4(
winks than to continue to drive.

Transformer connections constitute mos’
of the wiring. After the transistor is sol
dered, it is pushed into the rubber gromme-
which is glued to the side of the container

RUBBER
GROMMET
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By LOUIS E. GARNER, JR.

This simple ‘‘black light’’ source
can be built in a couple of hours,

and it promises loads of fun.

LTRAVIOLET or “black light” is used

extensively in criminal investigation
work, prospecting, and chemical analysis,
Under the pale-purple light of the ultra-
violet lamp, many minerals, dyes, greases,
and even familiar household substances
glow in weird colors,

This characteristic glow—known as flu-
orescence-—is the secret of many commer-
cial products. It is found in the familiar
fluorescent lamp; in dyes and inks which
seems to ‘“glow’” in sunlight; and even in
a popular laundry detergent—a fluorescent

28

additive makes clothes appear whiter and
brighter than normal in sunlight.

You can assemble your own low-power
“black light” source from readily available
components at a total cost of less than five
dollars. Unless you're a slowpoke, you
should be able to complete the job in less
than two hours.

Construction and Testing. The circuit
is extremely simple and requires only wir-
ing a switch in series with an argon lamp.
The lamp is mounted in a light-proof box
to protect the eyes from direct exposure

ELECTRONIC EXPERIMENTER'S HANDBOOK



17 V.AC,

Space lamp socket
from box with two
bushings. Bulb must
be inserted before
socket is mounted.

PARTS LIST
S1—S8.p.s.t. toggle switch
SOl—Edison-base lamp socket

(Allied Radio S2E850)
1—Type AR-1 two-watt argon
lamp (Allied Radio S2E810)
15" x 214" x 2V/4" aluminum box
(Bud CU-2104A or equivalent)
Misc.—Hardware, line cord and
plug, etc.

to it. Since the ultraviolet output of the
lamp is harmful to the retina, the lighted
bulb should not be viewed directly unless
you wear glasses. Even then, it’s best not
to expose your eyes to the lighted argon
lamp unnecessarily.

After you complete the wiring, plug the
unit into a wall outlet (either a.c. or d.c.)
and close the on-off switch. The half-moon
electrodes of the argon bulb should glow
with a faint purplish light. (If you obtain
an orange glow, someone has slipped you
a neon bulb in error; there is a neon-filled
bulb which is externally and internally
identical to the argon bulb, and the two
types of bulbs are sometimes mixed in the
stockroom.)

pleted instrument to examine minerals
powders, detergents, oils, greases, anc
other common substances. Often, you'll fin¢
a substance that is one color under norma
room light will glow an entirely different
color when viewed under “black light.’

Visible and Invisible. The argon lamy
gives off energy in both the visible ane
the invisible (ultraviolet) region of thc
spectrum. The visible light is a deep purple
color. The invisible output from the lamg
is spread over a number of wavelengths ir
the ultraviolet region but is concentratec
mainly in the long-wave portion (see the
spectrum diagram below). Although ultra.
violet rays are invisible to the eye, a visible
light is produced when they strike somc

For best results, carry out your experi- substances. This phenomenon is called
ments in a darkened room. Use the com- “fluorescence.” —50—
COSMIC GAMMA ULTRA- |VISIBLE| INFRA A.C.
RAYS RAYS X-RAY | VIGLET |LIGHT| RED RADIO POWER

Chart shows the
relative position of
ultraviolet radia-
tion in the electro-

magnetic spectrum.
GERMICIDAL SUI: TAN
AK

SHORT-WAVE ULTRA-VIOLET

I
|
I
!
I
!
!
1
1
)
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POCKEHITECEiVER

By LOUIS E. GARNER, JR.

A single-evening’s construction project that

pays big dividends in personal satisfaction.

] ERE'S a little receiver you can assemble in a single

evening. It is an excellent construction project for
the hobbyist who has “graduated” from the crystal set but
isn't quite ready to tackle a superhet. The small size of
the completed unit makes it especially attractive: the
entire receiver is about as big as a package of king-size
cigarettes.

Although the radio lacks some of the features of com-
mercial superheterodynes, its three-stage circuit has
amazing sensitivity. You’'ll find that it will pick up most
local stations within its tuning range with the short
external antenna specified.

Construction. The receiver is housed in a small clear-
plastic case. In the author's model, the case was given a
finished appearance by applying a layer of self-adhering
Contact plastic. But you can leave the case “as is,” if you
prefer, or finish it with a coat or two of enamel.

Small transistor sockets are mounted on a tiny
“L-shaped” chassis cut from a scrap piece of aluminum.
Operating power is supplied by a 3-volt power pack made
up of two penlight cells in series. A standard battery
holder is used for convenience in replacing batteries; posi-
tive terminals are identified with dabs of red fingernail
polish.

Adjusting coil L1's ferrite “slug” tunes the set. But
since the variation in coil inductance is not adequate to
cover the entire AM broadcast band (540-1600 kc.), a
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HOW IT WORKS

The receiver is basically a detec-
tor followed by two stages of audio
amplification. All stages are direct-
coupled through use of comple-
mentary n-p-n and p-n-p transistors;
the common-cmitter arrangement is
employed in all three stages. First-
stage transistor (?1, operated with-
out base bias, detccts the incoming
r.f. signal selected by tuned circuit
L1-C1. Transistors 02 and Q3 am-
plify the signal for application to
the magnetic carphone serving as
(03’s collector load. Potentiometer
R2 selects optimum operating bias
for the output stage.

PARTS LIST

Bl—3-volt batlery (two Burgess
#7 cells in series)

C1—45-380 uuf. miniature padder
capacitor (Allied 60H344 or
equivalent)

J1—Subminiature jack (Telex
JPM-02)

Ll1—Ferrite antenna coil (Lafay-
ette MS-299)

Ql, Q3--2N170 transistor

Q2—2N107 transistor

R1--4700-0hm, V2-watt resistor

R2--5000-ohm miniature poten-
tiometer, with switch Sl

R3—100-ohm, Y2-watt resistor

S1—S.p.s.t. switch (part of R2)

1--Small aluminum chassis (see
text)

1—3%" x 234" x 13" (approx.)
plastic box

1—High-impedance magnetic-
type earphone (Lafayette MS-
260 or equivalent)

Misc. battery holder, miniature
knobs, alligator clip, etc.

1961 Edition

compression-type, 45-380 puf. capacitor (C1) is used to
tune L1 for best coverage of stations in your area. Simply
set C1 for optimum local-station pickup with LI in the
middle of its range.

Attach a 6’ to 8 flexible lead to L1’s green terminal to
act as an external antenna. Solder a small alligator clip
at the end so the lead can be clipped to a window screen
or a longer antenna for reception of more distant stations.

Operation. Install the battery and the transistors,
after trimming the transistor leads to about %”. Extend
the antenna lead and connect a high-impedance (at least
2000-ohm) magnetic earphone to output jack J1.

Turn the set on and adjust R2 until you hear a slight
hissing in the earphones. Then tune in the desired station
by adjusting L1's slug; re-adjust R2 for best volume.

4

ANTENNA

GREEN ANT. LEAD

——————

BROWN
(SEE TEXT)

+
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By LOUIS E. GARNER, JR.

Avert tragedy by equipping your car with this
flashing ‘‘trouble light’’, built at small cost.

SIMPLE engine breakdown or flat tire can turn from

a minor inconvenience to a major tragedy if it occurs
at night on an unlit highway. The parked car, even if
driven off the highway onto the road’s shoulder, can be-
come a deadly target for other motorists.

Such danger can be minimized with this easily assem-
bled safety flasher. Plugged into your car’s cigarette-
lighter receptacle, the device supplies a rapidly flashing
bright-red light to warn approaching motorists. What's
more, the unit's transistorized circuit requires so little
current that the instrument can be left operating for
hours—even overnight—without excessively draining your
car’s battery.

Construction. The circuitry is assembled on a small
aluminum chassis which is in turn mounted inside an

aluminum Minibox. The chassis can be made from a dis-
carded cookie sheet: simply cut out a small piece using a
pair of tin snips or a hacksaw, then bend it to shape in a
vise.

Take special care to observe all d.c. polarities when
wiring. This applies not only to electrolytic capacitors
C! and C2, but also to plug PI. Most American-made
automobiles manufactured since 1955 have a negative
ground, but you'd best check your car battery to deter-
mine whether its positive or negative terminal is grounded
to the car frame. Wire P1 accordingly.

Machine screws hold transistor @1 in place, with base
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PARTS LIST

Cl, C2—100-pt., 15-volt electro-
lytic capacitor

Pl-Cigarette-lighter plug and
cord (Mallory R675)

PLI—12-volt clearance-light as-
sembly

Q1—-2N554 or 2N307 transistor

Q2--CK722 transistor

R1—3300 ohms all re-
R2-—15,000 ohms sistors
R3—470 ohms 1o watt
R4—120 ohms

1—4" x 214" x 21/4" Minibox

l—Small aluminum chassis (see
text)

Misc. large suction cup, terminal
strip, etc.

PLI

HOW IT WORKS

The flasher is a collector-coupled
multivibrator with a low repetition
rate. In operation, transistor QI
conducts, supplying a signal which
“cuts off”’ transistor Q2. After a
period determined by the time con-
stant of R2-C1, transistor (02 starts
conducting, cutting off the first unit,
After a period determined by the
time constant of R1-C2, Q1 repeats
its cycle.

Current drawn by transistor Q1
tights 12-volt bulb PL1 which serves
as QI's collector load. Since the
heavy current flow is in relatively
short pulses, the average current
drain is quite low, assuring mini-
mum drain on the car's battery.

1961 Edition

and emitter connections made with small clips. The
smaller transistor, @2, is soldered directly to the terminal
strip which acts as a tie-point. Use care when installing
@2 to avoid overheating. In soldering, grasp ecach lead
with a pair of long-nose pliers between the point being
soldered and the body of the transistor itself. The pliers
serve as a heat-sink to conduct heat away from the
transistor.

Operation. To use the completed unit, uncoil the power
cord and attach the flasher to your car’s body (a large
suction cup on the bottom will hold the flasher on the

= O ey

R2 R3
S 15K 47003
[ Y
Q2 - M
1=D-
B
TO 12V,
BATTERY
3
R4
1o

car’s top, hood, or rear deck). Remove the car’s cigarette
lighter and insert the flasher’s power plug (P1) in its
place.

If the flasher doesn’t operate immediately, unplug it,
wait a few seconds, then plug it in again.
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Wireless
Metronome

By MARTIN H. PATRICK

Single-transistor unit transmits beat fo broadcast radio.

MUSIC LOVERS, both classical and rock
'’ roll, can get on the beat with this
simple self-powered metronome that
“sounds” through a radio without need for
wired connections. And for just “puttering”
around, you'll find that the damped-wave
“putt-putts” from this unit can be fun at
parties and the like.

Assembled in a small plastic box, the
entire unit is powered by three 1%-volt
cells (Evercady #912 or the equivalent).
A 2N35 n-p-n audio transistor (Q1) is con-
nected as a Hartley oscillator, and a 25-uf.,
12-volt electrolytic capacitor (C1) provides
the audio feedback. (If
you want to use a p-n-p
transistor, C1 and the
battery should be re-
versed.) Shunted across
C1is a 6800-ohm resistor

(R2) in series with a one-megohm poten-
tiometer (R1), as the timing control.

Coil L1 is made by scramble-winding
about 700 turns of #25 enamel-covered
wire on a %" iron bolt, about 1%” long.
At the five-hundredth turn, twist the wire
to a pigtail for the tap and continue adding
the remaining two hundred turns. You’ll
find it easier to wind L1 if you place two
plastic end stops on a bolt. Coil L1 is
tuned by capacitor €2, a .01-xf. unit.

Set the metronome on top of a radio,
select a dead spot on the dial, and adjust
R1 for timing. Turning the metronome in
one direction or another
will give different re-
sults.

The power radiation
of this circuit is ex-
tremely small, so the

A p-n-p transistor with a simi-
lar power rating can be used in-
stead of the n-p-n unit shown but
connections to battery and ca-
pacitor Cl must be reversed.
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wireless metronome should be placed as
close to the radio as possible. The author
found that the clicks produced by the
metronome appeared to have a more me-
chanical quality with the receiver tuned to

TV-RADIO Servicemen or Beginners. .. 4

Send for f ogrees

7-Volume Jobh-Training Set
| on 7-Day FREE TRIAL!

To vary the range of the metro-
nome's oscillation, try connecting
capacitor C2 across the entire coil
(L1) or its two-hundred turn winding.

the low end of the broadcast band. How-
ever, this may vary from receiver to re-
ceiver, depending on its selectivity and
tuning characteristics.

Construction and wiring of the wireless
metronome is quite simple and straight-
forward as may be seen from the layout
shown in the above drawing. Parts place-
ment is not at all critical, and other ar-
rangements can be utilized if desired or to
fit a differently shaped housing. -0
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Transistorized

Electronic

Fence Controller

Inexpensive unit
keeps animals in.

By R. L. WINKLEPLECK

N ELECTRONIC fence controller, or

“charger,” is a useful device for keep-
ing animals cither in or out of an enclosed
area. It supplies a pulsed high-voltage out-
put to a length of bare fence wire and thus
delivers an annoying jolt to any animal that
touches it. And, in addition to being ideal
for keeping livestock within desired bound-
aries, the fence controller can also be con-
nected to such things as garbage cans--to
prevent dogs or pranksters from knocking
them over.

No moving parts are used in the transis-
torized fence controller described here.
There is nothing to wear out except the
battery, and —thanks to the circuit’'s high

Output of controller is fed

to a bare wire fence.

With the controller connected,
animals touching the wire

will receive a harmless shock.

efficiency——battery replacement should be infrequent. The controller camplies fully
with safety regulations; it will give a stinging shock, but it can cause no serious
harm to anyone coming in contact with the charged wire.

You can build the unit, ready for action, for just a shade over ten dollars.

Construction. The fence controller fits in a 3” x 5” x 77 Minibox. First, assemble
the transistor circuitry on a 2” x 5” perforated phenolic cireuit board. Then wire the
components point-to-point, using solder lugs or “flea” clips where necessary. Attach
completely wired phenolic circuit board to the mounting bracket on the spark coil
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or to any other convenient point. Spark coil T1 may be a 6- or 12-volt model depend-
ing on the voltage of the battery you decide to use.

Connect the high-voltage output of T1 to the standoff insulator on the top of the
box with auto ignition wire. Battery and ground connections are made to the three
binding posts on the bottom of the box. As a final touch, fasten a bracket to the box
so that you can mount it on a fence post.

Test the finished controller by connecting a 6- or 12-volt “hot-shot” or storage
battery to the positive and negative binding posts, being sure to observe polarity.
Check for a spark between the standoff insulator and the ground binding post by
scratching a well-insulated wire be-
tween these terminals. Don’t use bare
wire or you may be knocked off your

feet. o) [ o)
After the unit is checked out, spray | 4 ¥

the circuit board and the outside of -

the box with an insulating spray lac- |S H

quer to guard against dirt and mois- |2 S

ture. \
Operation. String single- or dou- !

ble-stranded bare wire around the Q P DR & ©

]
area to be enclosed. Use insulators S—TERMINAL STUDS (4) —— MOUNTING HOLE

Most components are mounted
on phenolic board.

Wiring is made easier through
the use of copper strips

on either side of the board.

HIGH T
VOLTAGE

HIGH VOLTAGE GND.

High-voltage output to

fence is taken from a terminal

at one end of the charger,
Terminals at other end are con-
nected to battery and ground.
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F'C' ®
H.V,
-L__ GROUND
] SEC (nsuLATED
G637 'j Q STANDOFF)
BATTERY[T1G
L) o 4
g0 HI=VOLTAGE
+ . OUTPUT
o ==
3 i

PARTS LIST

C1-—20-ut., 50-volt electrolytic capacitor
C2—100-uf., 50-volt electrolytic capacitor
Ql, Q2--2N217 transistor (RCA)
Q3—2N256 power transistor (CBS)
Q4—2N44! high-power transistor (Delco)
R1--100,000 ohms

R4, R5—220 ohms
R6-—B82-ohm, l-watt resistor
R7—82 ohms

1—3" x 5" x 7" Minibox (or equivalent)

I o R—

L. —INSULATOR F—WIRE

Bl—6- or 12-volt storage battery (see text)

R2—2200 ohms All resistors V2 watt
R3—82,000 ohms unless otherwise noted

Tl1—6- or l12-volt automobile ignition coil

1—2" x 5" perforated phenolic circuit board

| H—FENCE
|| PoST HIGH
VOLTAGE

2/5 AVERAGE HEIGHT
OF LIVESTOCK

} BATT,

NEG.

H.V. GND,

< Pos

i .,' BATTERY—1+

—)
““GROUND

[T D ST s

HOW IT WORKS

BARE PIPE—K

3

Transistors 1 and Q2 are connected in a multi-
vibrator circuit which oscillates due to feedback from
the collector of Q2 to the base of (). Transistors Q3
and Q4 are common-emitter amplifiers. In oscillation,
Q1 and Q2 conduct alternately, When Q1 conducts,

it biases (2 to cutoff. With Q2 thus cut

off, 03

conducts, and cuts off (4. When 2 conducts, it

biases (03 to cutoff, which allows (4 to conduct.
Since the output of the multivibrator is non-sym-

metrical, Q- is cut off for a longer time than
ducts. Transistor Q4 therefore acts as an au

switch to trigger the spark coil, The charger"

it con-
tomatic
s tofi”

time is determined primarily by the time constant of

C2-R3, its “on” time by CI-K1. With the

values

shown, Q7 is cut off for ncarly a second and then

¢ conducts heavily for a fraction of a sccond.

TN O I w R
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Transistors Q1 and Q2 operate as a
multivibrator, ©3 and Q4 as common-
emitter amplifiers. Capacitor Ci is feed-
back capacitor in multivibrator circuit.

(ceramic or plastic) to fasten the wire
to the fence posts; the wire should be at a
level roughly two-thirds the average height
of the livestock. Then mount the control-
ler on a fence post, preferably in a spot
where it will be well protected from the
weather.

Connect the controller’s standoff ter-
minal to any convenient point along the
wire; auto ignition wire is best for this
purpose if the wire is very long. The con-
troller’s ground terminal is connected to a
pipe or rod driven at least three feet into

Connect the completed charger to an
insulated fence. Check fence careful-
ly before connecting the battery to in-
| ) sure that there are no paths to ground.

the ground. When the battery is connected,
the fence will immediately become “alive.”

Use a lightning arrester to prevent dam-
age to the controller. Connect the arrester
between the porcelain standoff insulator
and ground. The gap on the arrester should
be wide enough (about %”) to keep the
normal output of the controller from jump-
ing the gap.

To turn off the controller, disconnect
either battery lead. Animals soon learn to
respect and to avoid a charged fence; once
they have been shocked they will often be
wary of it for weeks after the power is
disconnected.

To keep the neighbor’s dog from knock-
ing over your garbage can, just set the can
on insulating blocks and connect the con-
troller to it as described above, 30—

ELECTRONIC EXPERIMENTER'S HANDBOOK



Build an Electronic
Burglar Alarm

their leads except “five-way” binding posts

By ED DUDA

EFORE the new boating season gets

going, you'll want to take steps to pro-
tect your shipboard gear from burglary and
vandalism. Here's an inexpensive and sim-
ple burglar alarm that can turn on a warn-
ing light, a horn, or even a siren, if any
unauthorized persons attempt to remove
equipment from the craft. It can also be
used to protect ham gear in your car, or
guard your home while you're away on
vacation.

The alarm uses only a few parts and will
operate for mcnths on its self-contamned
battery—standby current is only 50 micro-
amperes. Due to the low operating voltage
and current, there is no danger of shock.
Even so. the relay in the alarm can carry
up to 2 amps at 125 volts, enough to cper-
ate most bells and sirens

Construction. The mode] was built into
a 6" x 3%"” x 1% " plastic box with a hinged
top, as shown in the pictorial. The accom-
panying test unit was built into a 27" x
114" x 14" plastic box and is designed to
plug into the burglar alarm. Other con-
tainers cor layouts can be used, if you wish,
since the circuit is not critical.

Relay K1 plugs into a standard octal tube
socket and transistor @1 into a transistor
socket. All other parts are supported by

10A1 FAitian

BP1, BP2. BP3, and BPJ), which are
mounted at one end of the box. Be sure to
position BP1 and EP2 exactly %" apart in
order to match the spacing of banana plugs
P1 and P2 on the test unit. If desired,
potentiometer RI and transistor @1 can be
mounted in a separate plastic box.

The relay should be waterproofed before
it is installed in the alarm To do so, remove
the four screws from the relay’s plastic
cover. Then, using lacquer or clear nail
polish, coat the area between the octal base
and the metal flange. both inside and out-
side the relay. Replace the cover and
screws, and coat the mating area between
the relay cover and the metal flange. Use
plenty of lacquer around each of the fou:
SCrews.

Adjustment. Before adjusting the alarm
be sure that the relay and transistor arc
firmly seated in the sockets and that the
18-volt battery is prcperly connected
Wrong battery polarity can ruin the tran
sistor.

Next, plug P71 and P2 of the test unit
into binding posts BP{ and BP2 of thc
burglar alarm; lamp PLI on the test uni
should light. Conrect binding posts BP:
and BPJ} with a length of wire and adjus’
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PIN_NUMBERS ON
OCTAL SOCKET

Single transistor (Q1)
energizes relay K1 when
circuit across BP3 and
BP4 is opened. Test B

unit plugs into BPI and P2 -, |+
BP2; lamp PL! lights :D_ll ‘

when Kl is energized. TEST UNIT

METAL.
CABINET
OR BOX
METAL
CONTACTS
T0 BP3,
BP4
T0
BP3, BP4

/) &
// ~~METALLIC RIBBON

OR ALUMINUM
WINDOW FoIL.

_;//'
/

- MOVABLE

‘ CONTACTS
ON WINDOW
METAL BAR ON SILL

TO
8P3, BP4

FIXED CONTACT
ON DOOR JAMB

[ MOVABLE
[ CONTACT
( ON DOOR

Sensing circuits are "switch-
es’ which trip alarm when they
are opened. As current is only
50 microamps, alarm is safe to
operate near children or pets.
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PARTS LIST

Bl1—18-volt battery (two Burgess 2N6 §-volt bat-
teries or equivalent in series)

B2—1.5-volt penlight cell (test unit)

BP1, BP2, BP3, BP4—Five-way binding post (La-
fayette MS-566 or equivalent)

K1—S.p.d.t. relay, 4000-ohm coil; 2-amp., 125-volt
contacts; 1.9-ma. operating current (Kurman
23DB42 or equivalent)

P1, P2—Banana plug

PLI—1.5-volt flashlight lamp (test unit)

QI—2N188A transistor

R1—250,000-ohm, 2-watt potentiometer (Ohmite
CLU-2541 or equivalent)

1—Octal tube socket

I—Transistor socket

Misc.—Hardware, plastic boxes, battery clips,
penlight cell holder, penlight bulb socket, etc.

potentiometer BRI until the lamp goes out.
When you remove the jumper wire, the
lamp should light once more. The burglar
alarm should now be ready for installation.

Be sure to keep a jumper wire across
BP3 and BP} when the unit is not con-
nected to an alarm circuit. This keeps cur-
rent drain on battery BI at a minimum.

Installation. One of the most important
considerations in any burglar-alarm system
is to prevent the burglar from disabling
the alarm. Once a convenient hiding place
has been selected for the alarm, the next
step is to hook up binding posts BP3 and
BPJ to a “sensing” circuit at the property
requiring protection. The sensing circuit
is nothing more than a switch that is inad-
vertently operated by the burglar when he
attempts to remove equipment or open a
window or door. Typical sensing circuits,
one for each of these three cases, are shown
at left.

The final step is to connect binding posts
BPJ and BP2 to the warning circuit, which
can be any of a number of electrical signal-
ing devices. Two typical warning circuits
are shown at right. On your car or
boat, you can use your horn for an alarm.
To do this, connect one lead from binding
post BP1 to one horn-button terminal and
another lead from BP2 to the other horn-
button terminal. In other installations, BP1
and BP2 can be connected to an alarm
gong, flashing light, siren or even to a door
bell.

If the equipment to be protected is a
piece of mobile electronic gear housed in a
metal cabinet, attach leads from BP3 and
BP} to separate metal plates underneath
the cabinet. Should the cabinet be lifted
off the metal plates, the circuit through
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the cabinet will be broken and
the alarm set off.

This same technique can be used with the
front or rear door of your home. A movable
switch contact should be mounted on the
door and a fixed contact on the door jamb;
one contact is connected to BP3 and the
other to BPj. If anyone opens the door,
the alarm will go off. Be sure to use a
sensing switch that will remain open once
the door has been opened; otherwise the
thief could close the door after him and

thus silence the alarm.

HIDDEN
ON-OFF
SWITCH

T0

1, BP2
HORN
BUTTON

/L
”»
1
—_— 23
— D

b ryac. i \
o W
2 LA SwiTcH

m

I H7VAC,

Warning circuit on boat or car can use horn to
sound the alarm. Installations in homes or stores
can operate a I17-volt a.c. system. Open hidden
switch to silence alarm after it has been tripped.
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Layout is not critical.

The author mounted po-
tentiometer Rl and transistor Q1 in a small
plastic box inside main box. Relay Kl
plugs into octal tube socket.

HOW IT WORKS n

The burglar alarm employs a single transistor (Q1) u

™ with a relay (K1) as its collector load. In operation,

BP3 and BP4 are connected to each other at the .
equipment under protection. Potentiometer RI acts
as a voltage divider in series with battery B! and IR
relay K1.

The arm of R7 is set to a point where the base of J§
Q1 is only slightly less positive than Q1’s emitter.
This setting of RI keeps Q1 in the non-conductive
state; insufficient current flows to energize relay K1.
When the circuit across BP3 and BP4 is opened, the
base of QI goes very negative and QI conducts heav-
ily, energizing K1. With K1 energized, normally open
contacts 1 and 6 of KI close and connect binding Ml
posts BP1 and BP2. This switches on the warning M
device and thus sounds an alarm.

When plugs PI and P2 of the test unit are plugged

] into BP1 and BP2, battery B2 will light warning

lamp PL1 if there is a break in the circuit connecting =
BP3 and BP4. In actual use, a bell, siren, or other
warning device is substituted for the test unit.
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ERE’S a pint-sized crystal radio with

enough oomph to drive a 2%” speaker.
This little unit's selectivity is far better
than you’d expect to find in a crystal re-
ceiver and volume is equal to that obtained
with sets using a transistor. No external
power source is required.

The unusual selectivity of this radio is
due to its special double-tuned circuit. A
pair of diodes connected as a voltage-dou-
bler provides the extra kick to operate the
small speaker. An output jack is provided
for headphone listening and for connecting
the set to an amplifier.

Construction. The model was built on a
2%" x 4% " wooden chassis with a 3%"” x 414"
metal front panel. However, size is not
critical, and other materials can be substi-
tuted if desired.

Two standard ferrite loopsticks, L2 and
L3, arc used. Both must be modified by the
addition of a second winding, LI and Lj,
respectively. Each of the added windings
consists of 22 turns of No. 24 cotton-covered
wire wound on a small cardboard tube as
shown on the pictorial. (Actually, any wire
size from No. 22 to No. 28 with cotton or
enamel insulation will do the job.) The

High-
Power
Crystal
Set

Voltage-doubler circuit drives miniature speaker.

By WALTER B. FORD
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LUG GROUNDED
Layout is not critical but L2 To faree
and L3 should be mounted
at right angles to

each other.

Lans

Li/Le

*OPTIONAL, SEE TEXT

The crystal set shown was built
on a wooden chassis. If a metai
chassis is used, be sure to insu-
late the Fahnestock clips (anten-
na and ground) from the chassis.

ClA/CIB
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*OPTIONAL, SEE TEXT
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x

?

Reo| TI

PRI,

For phone operation only, the speaker, transformer, and resistor Ri can
be omitted. In this case, connect high-impedance phones in place of RI.

diameter of the cardboard tube should be
slightly larger than L2 and L3 so that LI
and L4 will slip over L2 and L3 easily.

Resistor R1 is used only for feeding the
set into an amplifier; it should be omitted
for both earphone and loudspeaker opera-
tion. Trimmer capacitor C2 should be sol-
dered across the stator terminals of two-
gang variable capacitor C1a/C1b, as shown.
The speaker and output transformer can
be mounted wherever convenient.

After all of the parts have been mounted
on the chassis, wire them together follow-
ing the schematic and pictorial diagrams.
Be sure that diodes D1 and D2 and capaci-
tors C3 and C} are correctly polarized.

Alignment and Operation. To align the
receiver, first connect it to an antenna and
ground. (The optimum length of the an-
tenna varies with location, but 50 feet will
usually be suitable in areas serviced by
several broadcast stations.) Next, plug in
a high-impedance ecarphone at jack J1.
Tune in a station near the high-frequency
end of the broadcast band--say 1500 ke.—
and adjust the trimmer capacitors on vari-
able capacitor C1a/C1b for the loudest
signal.

Trimmer capacitor C2 should then be
adjusted for the best selectivity and volume
over the entire broadcast band. Finally,
coils L1 and L4 can be optimumly posi-
tioned by sliding them back and forth over
coils L2 and L3. If a nearby station inter-
feres with reception of a weaker one, tune
the slug on L2 for minimum interference.

For loudspeaker operation, simply unplug
the earphone from Ji—strong local sta-
tions should come in with fair volume. To
operate the set as an AM tuner, wire R! in
place and connect JI to the crystal-phono
input of a preamplifier or integrated am-
plifier. The set should give excellent re-
sults with a quality hi-fi system. —30—
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PARTS LIST

Cla/Clb—2-gang, 365-uuf. variable capacitor
(Lafayette MS-142 or equivalent)

C2—180-uuf. compression-type trimmer capacitor

C3, C4—.005-u1. fixed capacitor

D1, D2—IN34A diode

J1—Closed-circuit phone jack

L1, L4—22 turns of No. 24 cotton-covered wire
{see text)

L2, L3—Ferrite antenna coil (Miller 6300 or equiv-
alent)

R1—47,000-0hm, Y;-watt resistor (see text)

Tl—Replacement-type output transformer; 3000-
to 10,000-ohm primary; 4-ohm secondary

Spkr.—21/" speaker, 4-ohm voice coil

Misc.—Hardware, wood, aluminum sheet, Fahne-
stock clips, etc.

HOW IT WORKS

The receiver employs a double-tuned circuit feeding
a crystal-diode voltage-doubler/detector which drives a
small speaker. In operation, r.i, signals picked up by
the antenna systemy are induced into coil L2 from
coil L1, The desired signal is selected by tuned circuit
C1le-L2 and coupled through capacitor C2 to a sec-
ond tuned circuit, C16-L3, which improves the selec-
tivity by narrowing the r.i. bandpass. The twice-tuned
r.f. signal is then induced into coil L4 from coil L3.

The positive half of the r.{. signal appearing across
L4 passes through diode D2 to charge capacitor C4;
the negative half of the signal passes through diode
D1 to charge capacitor C3. DPolarities of the charges
on C3 and C4 are such that the effective voltage is
doubled. This voltage appears across the primary of
output transformer T, which changes the high im-
pedance at the output of diodes DI and D2 to the
low impedance required by the speaker.

When high-impedance earphones are plugged into
closed-circuit jack J1, the speaker is disconnected and
the output from the diodes feeds directly into the ear-
phones, Optional load resistor RI is placed across the
output of the diodes when the receiver is used with an
amplifier,
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Reflex and
regenerative circuits
are combined

L 2

in this sensitive

and stable . . .

By
ALVIN MASON

1961 Edition

ESIGNING and constructing a one-transistor pocket
receiver is a challenge to any experimenter. A good
many *“pocket” receivers are either too large or too bulky
for true “pocket’” operation. Or they simply don’t possess
enough scnsitivity and gain to pull in stations without an
external anterna.

The little receiver described here gets around both of
these weakresses. It uses a combination of reflex and re-
generative action to cut size and components to a mini-
mum and increase sensitivity to striking proportions. The
complete unit measures only 4"x2'%"x %" And it's
powerful enough to pull in every local station on the dial
with no external antenna at all!

Reflex Circuit. Because of the ‘‘reflex” action of the
circuit, a single transistor is made to amplify the signal
twice -once at radio frequencies and again, after detec-
tion, at audio frequencies (see “How It Works"). To
simplify the cireuit, a diode is used as a detector, leaving
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the transistor free to do nothing but am- the fact that, once adjusted, the set is as
plify. stable as most non-regenerative detectors.
Also acting to increase the circuit’s sim- Although a Philco r.f. transformer was
plicity and stability is the regeneration used as T7 in the model, this particular
hookup. The circuit is designed so that the transformer is available only from author-
amount of positive feedback or regenera-  ized Philco distributors and may prove hard
tion doesn't control the overall sensitivity  to get, However, T1 is in no way critical-
as is usually the case with regenerative de- a number of transformers were substituted
tectors. What'’s more, there is no regenera- for the Philco unit, and most of them
tion control or annoying oscillation to con-  worked satisfactorily,
tend with. The Argonne AR-162 (available from
Since the remarkable efficiency of this Lafayette Radio, 165-08 Liberty Ave., Ja-
little set doesn’t depend on regeneration maica 33, N. Y., for $2.95) seems to be a
alone, only a limited amount of regenera-  good substitution. A miniature output
tion is used. Its stability is evidenced by  transformer measuring only 1”x %" x B
the AR-162 has identical center-tapped
primary and secondary winding of 500

g PARTS LIST - . ohms with a de. resistance of 18 ohms,
£ Bl—15.volt battery (two Eveready s04's or :  You’'ll have to remove the transformer's
€quivalent in parallel) . strap and laminations to fit the unit in the
C1—365-puuf. variable capacitor 1l plasti b if in th ts list
C2—10-u1., 25-volt miniature electrolytic capacitor Small plastic box spec.l ]efi n .0 parts .lS .
C3—30-u1., 25.volt miniature electrolytic capacitor But you'll find that this bit of dlsassemblmg
gg—-g‘;as;ﬂ’- ceramic capacitor Proves no problem (see illustration on next
—Ul-ul. ceramic capacitor = B R
C6—Gimmick capacitor (see text) page).. The wmd.mgs are l.lght enough to be
D1—IN60 diode held in place with a strip of transparent
Ll—Antenna coil for ¢} (Miller 2004 or equiva- tape. The center-taps are not used.
lent) q 8 g ]
L2=Six turns of %26 insulated wire wound op c°'_‘5t"“°t'°"' The chassis is a piece of
LI (see text) Formica or phenolic board about 4” x 2% x
g}‘fg"gga"z"s"s‘°' All resist }16". Depending on the sjze of the compo-
—1U, onms resistors . .
R2—22,000 ohms DA et nent§, the chassw.should fit ’mto a small
R3-—-560 ohms :  plastic box measuring about 4” x 215" x 3B
R4—10,000-0hm volume contro} with  s.p.s.t. Homemade printed circuitry was used on
Switch 51 th del, but standard wiring will q
SI--S.p.s.t. switch (on R4) ¢ the model, Standa 'ring willdo
T1—Coupling transformer (Philco 32-4763.2 or Just as well. Most of the component leads
equivalent—see text) are long enough to permit point-to-point

1—2000-0hm impedance earphone

1—Transistor socket

I—4" x 2157 x 3 plastic box

I—q4" x 2157 ¢ 1s"” phenolic board

Misc.—-Tuning dial, knob for volume contro],

A

wire, solder, etc,
GIMMICK
" “CG (SEE TEXT)
T
L 4
1
LR
C_'L LZ_} :' | _ .;1040(
> +]c2 ' 3
73‘;?. = 2n7e : ol 3
[To,;r. Q s }
4 b |
J |'
Ik Sre EARPHONE | |
2 2 |
| } |
One transistor does the Bl tsv. |
work of two in this highly ef. i) lFon‘,'._J
ficient circuit. The signal js
amplified twice—once at ra. L L2
dio frequencies and, after de- — - COLOR ooT
tection, at audio frequencies, L R b [

T0 RI i 2
= ] T0 QI BASE -~
. ——Toe- BOTTOM ViEW
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c2 RI ¢4 ot Tl R3 QI

[
e
Earphone

Parts are mounted on a phenolic board; R2 and Cb are on reverse side.

wiring, but a transistor socket was used
to prevent possible damage to the transis-
tor when soldering.

Coil L2 consists of six to nine turns of
No. 26 insulated hookup wire wound on
the “ground” end of LI and spaced 4"
from it. “Gimmick"” capacitor C6 is made
up of two %" lengths of insulated hookup
wire twisted tagether several times to farm
a small capacitor.

It's a good idea to lay out all parts and
drill most of the holes in the chassis be-
fore starting assembly. Since the wiring
is relatively simple, you should be able to
take your time and do a good job. As with
any construction project, time spent in
careful wiring will pay off in the long run.

Operation. After all parts have been
mounted and soldered in place, double-check
all connections. Now, with the switch off
and battery EI in place, plug in the tran-
sistor. Turn on the set and rotate the vol-
ume control to full on. Select a station,
preferably the strongest one on the dial.
Listen for distortion. If necessary, etther
loosen the coupling in capacitor C6 by un-
twisting the leads slightly or by snipping
off the leads bit by bit until the distortion
disappears.

Once adjusted, the set should be nearly
as stable as the superhet in your living
room. And it's a safe bet that in sensitivity
and portability this little unit will have
few ecquals. —{30—

1961 Edition

v HOW 1T WORKS

H One transistor and one diode are employed in a
S circuit that combines the advantages of Dboth reflex
and regenerative action. Because the signal passes
through transistor (1 twice—once as r.f. and once
as a.f.—the transistor is properly described as operat-
ing in a ‘“reflex” circuit. Adding to the already high
efficiency of this circuit is the regeneration furnished
by gimmick capacitor C5.

In operation, the r.f. signal picked up by antenna
coil L1 is tuned by coil-capacitor combination L1-C1
and induced into secondary coil L2. Fed directly into
the base of transistor (I1. the r.f. signal is amplified
and passed to transformer T1. A portion of the signal
from Q1's collector is returned to Q1’s base by capaci-
tor C6 to provide additional gain through regenera-
tion. The signal induced in T1's secondary is detected
by diode D1, smoothed bv capacitor C5, and returned
to the base of QI through volume-control R4 and
coupling capacitor C2.

Transistor Q1 again amplifies the signal, this time
at audio frequencies. The audio signal from QI's

col*ector is fed through the primary of T1 to the
earphone.

e

Coupling transformer TI must be a miniature
unit. 1§ Argonne Type AR-162 is used, it can be re-
duced in size by removing the strap and laminations.
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LL TRANSISTOR TRANSCEIVER

i H i local oscillator. 455 k¢ IF. Noice limiter/squelch. Input 6 mc. Specify
Now youjcan build PRLTF .A I Trar5|_s_t0r, Crystal frequency. Wired, tested with crystals. Cat. No. 300-131 $32.50
Controlled, Portable Transceiver for Citizens band TRA-2 AUDIO UNIT
or Amateur communications. International sub- Three transistors  Input 100,000 chms and 50 ohms. Speech amplifier for
3 . o R - dynamic microphute. Push-pull pawer amplifier class B. Output 300 mw.
assemblies, prewired and tested are “quickly wWired and testsd. Cat. No. £00-104 $21.50
interwired and ready for operation. Fifteen tran- TRT-2 TRANSMITTER v ) _
o PR 4. Crystal controlled Three transistcrs. Output 100 milliwatts minimum with
sistors for transmitting and receiving. Dual con- l;l tlansn'slu\rs. Power 'sl'age uEes peciazlooﬂlfmlransislors, Wired and le;(ag
H H H mi ess crystals and transistors. Cat. No. - $10.!
version superheterodyne receiver. Noise limiter 21 Transistor Kit (100 mw output). Cat. No. 150-128 $17.50
and squelch. International precision crystals and 6.3 :q'::';s‘?é%' i é'?oe'::o%":f:moczcs% No. 150-129 23?2
. . N [ } .
highest quality components throughout. Powe( re- Cr;s(als FA-5 for Amateur {01% $ 4.00
quirements: 15 volts dc @ 60 ma average. Positive
ground. : ASSEMBLY PARTS KIT makes
TRC-1 CONVERTER 3 M‘ it easy to interwire subassemblies.
Ciry'stal connolled.ua' lranls)istglrs :or 10' me(ersdov ltrzm‘:nst bsand. Rgmam- = Kit includes base plate, squelch con-
ifier, mixer/oscillator. Double tuned front end. ontpu mc. ers N .
gn speciallomer. Power: 15 volts dc @ 5 ma. 'Nired, tested with Crystal ’ . t"-l' volume control, transmit-receive
Cat. No. 300-132 $11.85 = switch and antenna connector.

Soecil llr&éiz).“r«a. R o 52250 S Cat. No. 150-136 ...
Six (r-anslstors, 2 diodes. 6 mc RF amplifier/mixer. Crystal controlied ORDER DIRECT FROM ([NTERNATIONAL CRYSTAL MFG. CO.

- ‘/, -~
> e

INTERNATIONAL
CRYSTAL MFG. €CO./ INC.

18 NORTH LEE ¢ OKLAHOMA CITY, OKLAHOMA _ | SEND FREE 1961 INTERNATIONAL CATALOG i
s |
FREE [EEhi ——— |
| AuDRESS — \
1961 CATALOG HEpews _ state i
L S : _________________________ :
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ACOUSTIC
PHONE PATCH

Build this third-party link

between your ham contact and telephone.

By J. C. FISCHESSER, W4rMwW

EVERY HAM realizes that a phone patch

can add to the fun and usefulness of his
station. A phone patch allows an operator
to make a telephone connection between
fellow operators and their friends who are
in the vicinity. Here is one which is easy
to build and needs no connections to tele-

"""""

Transformer T1's yse i ‘/fr"sh‘nfm
is optional. With i, you / L 5
can increase volume in («";,"5,';0
the headphone unit )
(HP1) feeding the tele-
phone mouthpiece. Note i
that the voice of the oL
telephoned :arfy is 5 | £
picked up by head- { oFu
phone unit HP2. Lo w

J J2

TO SPKR

TERMINALS

OF RCVR.

phone wires, thus avoiding possible trouble
with the telephone company.,
Construction. Basically, this phone
patch is a pair of magnetic headphone
units mounted so that a telephone handset
c¢an rest on them. One headphone unit acts
as a microphone and feeds the acoustical

.. TELEPHONE
. \‘HANOSET

! MEG.
(SEE TEXT)

2R2
S6.7K

= J3

Jé

TO — 1O MIC.

MONITOR ="INPUT OF
HEAOPHONES XMTR
THRU

SHIELOEO
CABLE
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speaker terminals and HP 7 to improve the
impedance match. The transformer’s voice-
coil winding should be connected to the
speaker terminals and the plate winding to
jacks J1 and J2.

Output from the transistor amplifier is
fed from output jack J} to the microphone
input jack of the transmitter via a cable
with suitable connectors. This input to the
transmitter can be monitored at jack J3
with a pair of high-impedance headphones.

Operation. Place the telephone handset
on the phone patch with the mouthpiece
against HP1. Don’t worry if the telephone
doesn’t fit perfectly against the phone patch

headphone units, Quality is actually better
if there is a small air gap.

When you close switch 81, you should
hear the party on the telephone in your
monitoring carphones. Adjust the trans-
mitter speech amplifier gain control for the
best modulation. Then turn up the receiver
volume until the party on the telephone can
hear your radio contact at normal tele-
phone volume.

Make a note of the positions of your re-
céiver volume control and the speech am-
plifier gain control, and you will be able to
hook up the phone patch in a jiffy next

time. ~f50-



he authors tune up the finy iran-
sistorized transmitter with grid-dip
meter prior to going on air. (Right)
Gus Fallgren keys the transmitter
whose power source is & V. battery.

SR Tt

“Tiny-Mite”
Transmitter
for DX-Ing

F YOU are bored with your big rig and

want a new and exciting experience,
how about building this tiny .08-watt trans-
mitter for your DX-ing. It is both transis-
torized and compact.

The entire unit can be constructed in a
standard 5" x 214" x 2% " chassis box or
case. The under-chassis view shows, from
right to left, the key jack, the crystal sock-

1961 Edition

A

By GUS FALLGREN, Raytheon Company

&

AL HANKINSON, Federal Aviation Agency

Bored with your big ham rig? Try
this transistorized unit
for new opevating fun and thrills.

et, a transistor socket for the oscillator
section, the slug adjustment for the oscilla-
tor cail, another transistor socket for the
doubler-final stage, the tuning knob for the
output tank capacitor, and the antenna
coax connector. The battery leads are
brought out below the coax fitting in the
lower left-hand corner. No further com-
ments on component placement are needed,
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P-N-P
2N486/2N487
osc.

Vi
c

P-N-P

2N486/2N487
DOUBLER

C

p—=t TO FINAL TANK
COiL TAP

Complete schematic and parts list for the .08-watt transistorized ham transmitter.

PARTS LIST

Rx—Non-inductive resistor equal to line
impedance (see text)

R1—160 ohm, V2 w. res.

R2--1 megohm, V2 w. res.

Cl, C2—.01 uf. disc ceramic capacitor

C3--.005 uf. disc ceramic capacitor

C4--.001 pf. disc ceramic capacitor

CS--50uuf. variable capacitor (National HF50)

L1—38 t. #22 en. closewound, V2" dia. (CTC
slug-tuned form)

L2--8 t. #22 en. wound over ground end of L1

L3—17 t. B & W “Miniductor” #3011, tapped
54 t. from ground

J1-—Miniature open-circuit jack

J2—Coaxial cable connector

Ml1--1 ma. d.c. meter

CRI--CK705 or equiv.

RFCl, RFC2—2.5 mh. r.f. choke (Grayburne
M2s)

Xtal.--7 mc. crystal

Vi1, V2-—"p-n-p’ transistor (Raytheon 2N486,
2N487, or for more power, 2N417)

as nothing seems to be critical; you can
adapt the layout to fit the components.

For matching the antenna to the trans-
mitter the authors used a 52-ohm coax.

The oscillator coil should be wound as
indicated in the schematic. Don’t attempt
to build the oscillator separately and then
check it out as you may run into trouble
from individual transistor variations. Build
the entire transmitter, plug in the transis-
tors, and you are ready to tune.

Tuning is a little different than with a
regular tube transmitter, but if you follow
directions you should find it simple. You
will need a grid-dip meter or your receiv-
er's “S” meter, a 0-25 milliammeter, and
the simple r.f. indicator shown on the sche-
matic. The r.f. indicator is easily con-
structed and is very handy for working

54

with transistorized transmitters. Rx is a
carbon resistor which matches the line im-
pedance—51 ohms for a 52-ohm coax, etc.

Here is the tuning procedure:

1. Using either the grid-dip meter or the
“S” meter, adjust the slug-tuned coil L1
for maximum 7-mc. output. This step
should give you no trouble, as transistor
oscillators seem to oscillate easily.

2. With the milliammeter inserted in the
final stage collector lead, adjust link L2
for maximum current (12 to 15 ma.).

3. Again using either the grid-dip meter
or the “S” meter, adjust the final tuning
capacitor for maximum 14-mec. output.

4. You are now ready to select the tap for
the collector. Using the grid-dip meter as

Complete transmitter fits into a 5” x 24" x 24"
box. Transistors shown in this photo were later
changed to the newer 2N417's noted above.

—— e
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an absorption wavemeter tuned to 14 mc.
record the meter reading, then change the
tap and hunt for a point where the output
s maximum. Simple but effective! The
best tap will be quite far down on the tank
coil because of the low collector impedance.

5. Using the r.f. indicator, move up and
down the final coil until the point of maxi-
mum output is found, and connect the an-
tenna tap at this point.

Now you have a working rig, any varia-
tions are up to you. One that was tried and
discarded in the interests of simplicity was
the use of a 1l-megohm potentiometer in
place of R1 and R2. With a pot in this lo-
cation, you will have control over your

drive and also your keying characteristics.
The authors experienced no keying trouble
whatsoever, so the pot was eliminated.

Another possible refinement is to include
a closed-circuit jack in the “high-voltage”
lead to the final. Then all you have to do
to go on 20-meter phone is plug in a carbon
mike of the F1 variety.

Connected to a 20-meter, three-element
beam, this little rig has worked Denmark—
which by simple math shows that 3600
miles (approximate distance to Denmark)
divided by .08 watt is equal to 45,000 miles
per watt! Not a bad record for a project
that had its origins in boredom with our
big ham rigs! 30—

Under-chassis view. Output
tank circuit is at the left, os-
cillator tank at center.
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- Build YdUr Own CB Transceiver

ans included in a four-page folder being
ERIMENTER'S HANDBOOK for 15 cents
This 117-volt, a.c.-powered unit uses five tubes and can be built on a ¢
A sensifive "base station” for your CB set-up, this unit isa |
natural for use with a companion mobile rig. For copies of "Build This Citizens |

a copy.
7” x 9” x 2” chassis.
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Build your own CB transceiver from pl
offered to readers of ELECTRONIC EXP

S e 0o olp) Rl S EiiEs

Band Transceiver,” send 15 cents in coin to:
f

Room 21 IE

ELECTRONIC EXPERIMENTER'S HANDBOOK [t

One Park Avenue {%

New York 16, New York I[[Ec

Don't forget to PRINT your name and address clearly! {E
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5!



340° 3%0°

W W W W W 5 e o e

330°
B W W W W W W W Y W vt i
’ﬁ/

487
t CEYLON
II II II 1iiEII ‘lEE!!P II.,II II VK9
cocos on R
KEELING (SLANOS ISLANDS
“ - o s
> . " ANDAM,
= rcle - LsLANDS "
Ahop n s
I e S & 23"
o 5 £€>“°‘ BURMA | i o,
-7, & 2 ELs ACS- TSIRKIM .,
re »ur’vfg‘n:uu wﬁﬁt :l-{:s K AC3
. vsi B P35 v : TIBET
THAS, AC4
. . YN CHINA
Al S < -
S\4 CRY o
& WACAO ¢
<
o o
; ‘¢i§’ :
e &
L o By
FORMOSA
fases
“aaﬂa S
T % \"ﬁ«
g 5°
PR
& *B5 . s
y/3
[ ° \
CRI Kce N~ < 4
" gruo'a PALAU .t JAAPJ‘(\N ¥
H « ISLANOS 'BONW
R ISLANDS
g L KAP,KGE]
. 2
&5 MARIANAS
38 ISLANDS
: [ ) 8
H & a % ;’
£ g ALEUTIAN, KLy i
8 i e 'SL)&NPS ALASKA
X o AoumaTy 9° , 7
v R yue : '
1SLAND
[
: : s s
/ " e han e §. CANADA
: ST Kxe HAWAIIAN
! § MARSHAL L ISLANDS e
g X Q X9 ISLANOS T
e b NAURY
VK % i § ISLAND g,
AUSTRALIA p 0 b4
c» . VRI .
14 SILBERT . UNITED
2y & ISLANDS B K-w
& K86 ?
‘ B T e
FuBYal - * ) W2
<O NEW ] VRI VRI < PALMYAA (SLAND ¥
MEBRIOES . Et.LICE.' . 'Ds?‘:”'g; .
Istanos 4, "‘f" Lo LINE ISLANDS 3
- LWALLIS \
bl © WP o g
3 € 4 I
Fre S IsLAnos " KsE' WP
¢ SAMOA
Y g N .
. 8 o .t
VRS .
. VK9 oL
o MORFOLK * 15LANDS ’
X 0 .
.« °
. l. -
) en
LI N COOK
YAS!A'IA ISLANOS
- ZK1 VRE
. PITCAIRN 18
NEW 1 ot IRN ISLANOS
ZEALAND
| EASTER
ISCLEA;D
» [4
$
STATUTE MILES
2000 3000 4000 6000 7000 8000 9000 10000
(RRRSN SRR Ran s sar s LETR LIRSV FRTLY AT e L L
2000 3000 4000 4000 7000 » 2000
NAUTICAL MILES
Z L 7 777 T 77 77 J I T T T T T T T ITTT T T IIIT
230 220

210 200° 190° )

ELECTRONIC EXPERIMENTER'S HANDBOOK



SHIM IS MADE FROM A PIECE OF 1” DIA. TUBING

6" INLENGTH WITH A 3/8" WIDE SLOT CUT DOWN

ITS LENGTH. SHIM IS THEN SQUEEZED TOGE THER

IN VISE. (4 REQ'D)

DRIVEN ELEMENT END SECTIONS TELESCOPE 9"

INTO CENTER SECTION,

DIRECTOR END SECTIONS TELESCOPE 15" INTO /

CENTER SECTION.

END SECTIONS
%" D1A. % 8' TUBING
(4 REQ'D)

CENTER SECTIONS
1" DIA. x 8’ TUBING
(2 REQ'D)

Fig. 2. Beam c-iimen



may be used with a 1%4” pipe strap to hold
the boom. By connecting this “mast” to
another 2” x 3" with heavy hinges, the array
can be rotated almost 180° at minimum
cost. The beam and its aluminum mast
are so light that they can be supported in
a fixed position using a small vise to hold
the mast to some permanent part of the
house or other structure.

Adjustment. The gamma matching sec-
tion presents the correct impedance for
standard five-cent-per-foot 52-ohm coaxial
cable (RG-58/U). In adjusting the dimen-
sions of the gamma matching section, there
is no substitute for a standing-wave-ratio
bridge or reflected power indicator. Both

the matching section and the value of the
capacitor should be adjusted to minimize
SWR.

You'll find that the gain of the antenna
will theoretically be only unity, but signals
arriving at the ends will definitely be
weaker than those arriving broadside.
Later, if you wish, you can add a third
element—a reflector—for increased gain.

Aside from adding to the signal strength
of a station, a beam adds to the morale and
courage of its user. The rare ones become
more common. Disappointments in mul-
tiple layer pile-ups are rare, and 100%
QSO's are the rule rather than the excep-

tion. —B0—
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POPULAR ELECTRONICS
CITIZENS BAND “11” CODE

VER the past few months, many Class D
Citizens Band operators have “adopt-
ed” the *“10” code devised by the Associated
Police Communication Officers, Inc. (“AP-
CO”). CB’ers using this code find that their
messages are casily, rapidly, and effectively
transmitted over some pretty busy chan-
nels. Obviously, on a crowded channel, it's
easier to understand someone speaking one
or two numbers than a whole sentence.
But the APCO code is a hand-me-down:
it’s excellent for police departments, but it
leaves much to be desired for CB work.
While CB’ers can put many of the numbers
to good use, signals such as “10-32"”"—which
means “Is drunkometer available?—are
of no value at all to CB’ers.

GENERAL STATION OPERATION

Receiving poorly.

Receiving well.

Stop transmitting.
11-4  Okay—acknowledged.

11-5  Identify your station by FCC-assigned call
sign.

11-6  Cease operation—signal indicates malfunc-
tioning transmitter.

11-7  Out of service—leaving the air.

11-8  This station is standing by on
(channel number).

11-9  On which other channels can you transmit
and receive?

11-10 Switch to - (channel number) for
transmitting and receiving.

11-11  Unable to copy you because of

11-12  Please repeat your last message.

11-13  Trouble at station because of

11-14  Request licensed radio technician be sent
to this station.

11-15  Conducting test—please count to ten
slowly.

11-16  Conducting test—please transmit unmodu-
lated carrier for ten seconds.

11-20

What is your location? (My location is

MESSAGES AND TRAFFIC-HANDLING

11.30 Does not conform to operating rules and

regulations.

11-31  Stand by! (order)
11-32  Please speak slower.
11.33  Please relay message.
11-34  Busy.

11-35 Confidential information.
11-36 Correct local time.

58

In response to a considerable number of
reader requests, POPULAR ELECTRONICS con-
tacted CB manufacturers, clubs, and indi-
vidual operators to find out just what they
would like to have included in a CB code.
We sifted, sorted, reworded, and re-worked
hundreds upon hundreds of suggestions,
combining many and junking many. The
result is the PopuLAR ELEcCTRONICS Citizens
Band “11” Code (given below). We hope
that you will use it and help cut down on
interference caused by long transmissions.

You’ll notice that some of the numbers
between 11-1 and 11-100 have not been
utilized. These omissions are deliberate on
our part and allow for additions to the

series.

11-37  Please call this station by telephone.

11-38 Visitors present.

11-39 Is telephone patch possible?

11-40 Advise if —is available for radio
contact.

11-41 Do you have any messages for this station?

11-42  Any answer on my message regarding

1143 Is at your station?

11-44  What channel is operating on?

11-45  Your reply is satisfactory.

11-46 | have an urgent message for .

11-47  Please clarify your message.

11-48  What is next message?

11-49  Please confirm.

11-50 Telephone . ! (order)

11-51 Can you contact ?

11-82 | have an urgent message for . |
(NOT for emergency use)

MOBILE AND EN ROUTE

11-60 Reserve hotel room with bath for

11-61 Can you recommend a good local restau-
rant?

11-62  Can you recommend a good local hotel or
motel?

11-63 Please advise weather/road conditions.

11-864  What is highway or best route to ?

11-85 What is location of nearest service station?

11-686 Wil arrive (time and/or place).

COMMERCIAL
11-70 Rush—quick action desired.
11-71  Return to base.

ELECTRONIC EXPERIMENTER'S HANDBOOK



11-72  Assignment completed.
11-73 Report in person to
11-74 | will be at your station in
(hours/minutes).
1175 Pick up at
11-76 | have with me.
MARINE
11-80 Please advise sea conditions at .
11-81 Do you have dockside moorings available
for _ __ (boat type)?
11-82 Do you have dockside fuel available?
11-83 | will monitor marine channel

(9 or 13) while under way.

EMERGENCY
11-90 Send policeto .
11-91 Send ambulanceto
11-92 Send fire department to -
11-93 Send auto wrecker to
11-94 Send Coast Guard to .
1195 Personal injury due to accident a-
11-96 Please summon doctor to your station
give emergency first aid advice by radio.
11-99 Emergency conditions no longer exist.

11-100 | have emergency traffic regarding the
safety of life and property. Will all sta
tions please give me priority use of thi
channel until the emergency traffic is com
pleted.

Citizens Band Call Signs

HEN your CB license arrives from the
FCC, you will notice that it bears a
number in the upper right-hand corner.
This is your station’s call sign, or serial
number. Call signs are assigned with differ-
ent prefix numbers for each radio district
of the country. For instance, all stations in
the metropolitan New York-New Jersey
area, which is the Second Radio District,
will have a “2” before the letter in the call
sign (2W833, 2W4970, etc.). There are 24
radio districts in the CB service, so when
you hear a distant station you will know
where the operator is from, by noting his
prefix number. The map below identifies
each district.
Your call sign must be given regularly at

1961 Edition

specified times during your transmissions
namely at the beginning and end of all com
munications. However, if you are exchang
ing brief communications (less than
minutes per transmission) with anothe:
station, you may give your call every 1(
minutes (don't forget the 2-minute ‘“‘break’
every 5 minutes if you're talking with an
other licensee). Violation of these rules
means loss of license.

Although anyone can listen in on CB fre
quencies, don’t use your transmitter unles.
you have received your license and cal
letters from the FCC—it is a federal offens¢
to do so. It is also an offense for you to us¢
a call sign which has not been issued t¢
your station by the FCC.
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Easy-to~-Build

Beam Antenna

Pull in the DX and cut down noise and interference.

By JIM FAHNESTOCK, W2RQA

BEAM ANTENNAS are becoming in-
creasingly popular among users of fre-
quencies above 14 megacycles., While once
considered a luxury in amateur radio cir-
cles, the beam is rapidly joining the list of
necessities as the spectrum becomes more
crowded and competition more severe.

Thanks to ‘‘do-it-yourself” aluminum,
which can be found in almost any hardware
store, a ham or short-wave listener can
start on a beam for a small investment of
tubing and brackets. To squeeze out every
possible ounce of performance, let's sacri-
fice multi-band operation and pick 15 me-
ters, meeting place for veterans and
Novices alike.

The dimensions shown in Fig. 1 were
chosen for approximately the middle of the
c.w. portion of the 15-meter band (21.2
mc.). These dimensions are not extremely
critical. For other frequencies, the proper
lengths can be calculated using the simple
formulas:

Driven element (in feet) = 475
freq. (mc.)
Director (in feect) = 455

freq. (mc.)

The gamma matching bar is a proportion-
ate length.

Construction. The boom is a € length
of 1%" tubing. (See Fig. 2.) The two cen-
ter element sections are & lengths of 1”
tubing and the four end element sections
are 8 lengths of 3" tubing telescoped into
the center elements. A 1%” x 6 length of
tubing serves as a mast. You can substi-
tute a length of 2” x 3” lumber for the mast
in the initial installation if you wish,

To create a snug fit at the telescope
joints, the following procedure is recom-
mended. Take a 6” length of 1” tubing
and, with a hacksaw, cut a %" slice along
the length of the tube. Then, squeezing the

60

slotted section in a vise, reform the tube
by closing the slot. This will create a new
piece whose outside diameter corresponds
roughly to the inside diameter of the 1”
tubing, and whose inside diameter approxi-
mates the %" tubing’s outside diameter.

After you prepare four such shims, and
insert them into the ends of the & sections
of 1” tubing, then insert the 8 sections of
%" tubing into the shims. For the radiator,
or driven element, the overlap will be 9”,
and for the shorter director, the overlap
will be 15”. The %" end sections can be
held firmly in place by several sheet metal
screws which are long enough to pass
through both pieces of tubing and the
shim as well.

When the driven element has been as-
sembled, the gamma matching section is
attached to it. To form the gamma match-
ing section mounting straps, bend the ends
of a 6” strip around the 1” tubing and the
gamma matching bar, and drill holes for
screws and nuts to clamp the tubing. You
can make the gamma matching bar from
five feet of %" or %" tubing. The strap
on the inner end must be insulated from
the driven element, and the insulation must
be strong enough to withstand anticipated

Fig. 1. Shield of 52-ohm line is connected to driven
element and inner conductor o gamma element via
the variable capacitor. To eliminate the box, use
a weatherproofed fixed capacitor of optimum value.

e
e

22's"
DRIVEN ELEMENT

52-0HM COAX TO XMTR.

A. TO SOLDER LUG ON CENTER OF
DRIVEN ELEMENT

B. GAMMA ELEMENT
C. PLASTIC BOX

WATERPROOF
PLASTIC BOX
DETAIL

ELECTRONIC EXPERIMENTER'S HANDBOOK



By J. A. STANLEY

Self-powered unit pulls in
short-wave and ham broadcasts
while you drive.

UNING IN short-wave or ham stations
on your auto radio is easy with this crys-
tal-controlled converter. A small, self-pow-
ered unit, it can be quickly connected to
any auto radio by simply inserting it be-
tween the radio and the antenna. Although
the converter uses only one transistor, it
will pull in foreign short-wave broadcasts
easily. You'll be able to tune all frequen-
cies between 30 and 49 meters (about 5 to
10 mc.), using only five different crystals.
Since the converter runs on its own bat-
tery, you won’t have to break into your
car's electrical system. Parts will cost

1961 Edition

Build a MOBILE

SHORT-WAVE
CONVERTER

around $10, and you should be able to com-
plete the unit in a couple of evenings.

Construction. The complete converter
is built into a 5" x2%"”x2%"” aluminum
box as shown. Using a slightly larger box
will make assembly easier, but take care to
keep tuned-circuit leads short.

Of the five coils (L1 through L5) in the
converter, only two (L3 and Lj) are hand-
wound. Coil Lj consists of 22 turns cut
from a section of Barker & Williamson
3016 coil stock. Any similar coil stock can
be used as long as it has a spacing ratio of
32 turns to the inch and a 1” diameter. Note
that L4 is tapped 2': turns from the
ground end, as shown in the pictorial detail.

Antenna coil L3 consists of nine turns of
No. 22 solid insulated hookup wire wound
directly over Lj. A turn or two of plastic
tape around Lj} separates the two coils.

Coils L1 and L2 are the “garden” variety
of broadcast-band antenna loopsticks. If
you have a couple of these in your junk
box, so much the better, but keep in mind
that they have to be short enough to fit into
the box you select for the converter. The
r.f. choke (L5) should have a value of
about 2.5 mh., as shown in the parts list;
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PARTS LIST

Bl1—3-volt battery (two penlight cells in series,
Burgess Type Z or equivalent)

C1—500-uuf. ceramic capacitor

C2, C4—100-puf. mica or ceramic capacitor

C3—100-uuf. midget variable capacitor (Hammar-
lund APC-100B or equivalent)

CS5, C6—.001-uf. ceramic capacitor

J1—Auto antenna jack (Motorola 1207 or equiva-
lent)

L1, L2—Ferrite broadcast-band loopstick (Lafay-
ette MS-11 or equivalent)

L3—Antenna coil (see text)

L4—Tuning coil (see text)

L5—2.5-mh. r.f. choke (National R-100 or equiva-
lent)

Pl—Auto antenna plug (Motorola 1200 or equiva-
lent)

Q1—2N247 transistor (see text)

R1—390,000-ohm, V5-watt resistor

S1—D.p.d.t. slide switch

S2—S.p.s.t. slide switch

Xtal—$5- to 8-mc. crystal (James Knight H-73 or
equivalent—see text)

1—5" x 24" x 2V4” aluminum box (Bud CU3004A
or equivalent)

Misc.—Hardware, battery holder, sockets

current rating isn’t really important, but
the d.c. resistance should be as low as
possible.

Any number of transistors will work in
the converter; a 2N247 (RCA) was used in
the model, but the AO-1 and 2N344/SB101
(Philco) will serve as well. The converter
will even work with the low-cost 2N170
(G.E.), if you reverse the battery polarity
shown on the schematic. With the 2N170,
though, the converter’s tuning range may
be limited from 5.5 to 6 or 7 mc., depending
on how well your 2N170 transistor oscillates.

Frequency Coverage. Select a crys-
tal with a fundamental frequency between
5 and 8 mc. Any 40-meter ham-band crys-

&4

Schematic diagram of converter
shows a p-n-p transistor for QI.
Battery polarity should be reversed
if an n-p-n transistor is used.

tal will do, as will the surplus FT-243 units.

The converter will tune from 550 to 1600
kc. higher than the frequency of the crystal
you select. For example, if you select a
6450-kc. crystal, you will be able to tune
from 7000 to 8050 ke. on your auto radio
dial. This range takes in the 40-meter ham
band and the 39-meter international short-
wave band.

If you want to pick up other frequencies
in the converter’s 5- to 10-mc. range, simply
select a crystal near the frequencies shown
in the following table.

Crystul Frequency Frequency-Covered
(kc.) by Auto Radio
(kc.)
5000 5550 to 6600
6000 6550 to 7600
7000 7550 to 8600
8000 8550 to 9600
Operation. Once the crystal has been

selected, it's an easy matter to fire up the
converter. Simply unplug the antenna lead
from the auto radio and plug it into jack
J1 on the converter. Then insert plug PI
from the converter into the auto radio’s an-
tenna jack.

Now switch on the converter and the
auto radio. Set bandswitch 81 on the con-
verter to “short wave,” and tune the car
radio. Instead of the usual broadcast sta-

ELECTRONIC EXPERIMENTER'S HANDBOOK



tuning capacitor, the only control on the
converter. Input and output connections
are made through phono-type connectors
and power is fed in through an octal plug,
arranged to mate with an octal socket on
the matching power supply. If desired, a
cable could be substituted for the power
plug.

Parts layout is not especially critical.
Since only one tube is used, the parts may
be grouped around the socket with as short
leads as practical, following the layout
shown in the photographs.

An old TV booster or u.h.. converter
might be used to supply the cabinet, chassis,
dial, and power supply at a considerable
saving in parts cost.

The power supply is built in the same
size box as the converter and has an octal
socket mounted on one end to match the

113 6E28
Vig-

plug on the converter. A 1:1 ratio trans-
former is used for power. A selenium recti-
fier, simple RC filter, and line switch com-
plete this assembly. The suggested circuit
is shown in Fig. 2. The use of a regulator
tube is not mandatory but it does improve
stability. If the OB2 is not used, remove
R7 and increase the value of R6 to 4700
ohms at 2 watts. Output voltage will then
be about +100 volts.

Connecting the Converter

If the receiver to be used with the con-
verter is transformer-operated and does not
use a loop antenna for its input coil, con-
nection of the converter is relatively
simple. A picce of 50- or 75-ohm coaxial
cable not more than 2 feet long (up to 6
feet of low-capacity auto radio lead-in cable
may be used) should be employed to con-

L4

-’TT

= [+ 2345678 |P

Fig. 1. Schematic diagram of the converter. Separate sections of the
triple-triode 6EZ8 tube are used as r.f., mixer, and oscillator stages.

PARTS LIST

R1—270 ohm, Y5 w. res.

R2—-1 megohm, |2 w. res.

R3—10,000 ohm, V2 w. res.

R4—2700 ohm, 12 w. res.

C1--470 ppt. ceramic capacitor

C2, C8--100 uuf. mica capacitor * 10%

C3, C9--.001 uf. ceramic capacitor

C4—1 uul. ceramic capacitor

C5--10 puf. silver mica capacitor

C6--2.8-17.5 upt. var. capacitor (Hammarlund
Type HF-15)

C7- 150 uuf. silver mica capacitor

J1, J2--Coax or phono jack

RFC1 750 phy. r.f. choke

LI--20 t. #26 en. closewound, tapped 6 t. from
ground end (CTC Type LS3, 3" torm, 20063-B
slug)

L2--18 t. #26 en. closewound (CTC Type LS3
form, 20063-B slug}

L3- -4 t. #24 en. spaced to 4" (CTC Type LS3
form, 20063-B slug}

L4—10, t. #28 en. closewound at distance of
4" trom ground end of L3

T1 -1400-1600 kc. i.f. output transtormer (J. W.
Miller Type 12-W2)

Pl--Octal plug

V1--6EZ8 triple-triode tube (General Electric)

“
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nect the converter output to the antenna
and ground binding posts of the receiver.

Use of an a.c.-d.c. receiver wiil require
blocking capacitors in both leads from the
converter in order to keep the converter
chassis from being “hot”. These capacitors
may be any value from 0.01 to 0.1 xf.

A receiver with a loop antenna may give
trouble with pickup of broadcast stations
which will ride in with the signals from the
converter. The best solution to this prob-
lem is to remove the loop and substitute a
shielded antenna coil. If the slug-tuned
variety is used, no difficulty should be en-
countered in obtaining tracking of the re-

:-:'_IIllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllll"lllllIIIIIIIII"IIIlllllllllllllll‘lll"lllL’-’
5 PARTS LIST

R5—47 obhm, V5 w. res.

R6, R7--680 ohm, 2 w. res.
CI0-C11--40/40 pf., 150 v. elec. capacitor
S1--8.p.s.t. toggle switch

SO1I-

SR1--35 ma., 130 v. selenium rectifier
(Tarzian Model 35 or equiv,)

-Octal socket

LT TR

T2 -Power trans. 117 volts
@ 20 ma.; 6.3 volts @
1 amp.

V2--0B2 tube (see text)

Bottom view with shield-
ing cover removed. Oscil-
lator tuning capacitor,
Cb, is fastened to top of
box with small angle brack-
et. Some capacitors have
this bracket attached.
Tie points were used
to anchor the small parts.

ceiver throughout the broadcast band.
Alignment for Citizens Band

The converter may he aligned with a
signal generator or by using on-the-air sig-
nals. If an on-the-air signal is used, it will
be necessary to know the channel frequen-
cy, as the oscillator dial must be set to
place the signal in its proper position on the
dial.

After *he converter is hooked up to the
receiver and power supply, turn it on and
allow approximately ten minutes’ warm-up
time before starting alignment. Tune the
broadcast receiver to a relatively clear
channel near 1500 kc. and feed in a signal
of knowr frequency in the Citizens Band,
either from a signal gencrator directly con-
nected or from an antenna and a local
station. Set the dial at a position which
will place the signal at the proper part of
the dial and adjust the slug in L3 until the
signal is heard. Now adjust the slugs in L1,
L2, and tune T1 for maximum signal, keep-

ing the signal tuned in with C6. —301
SRI 0B2
R6 ve
1,5

2,4,7

6.3V.

T2

:Ell|||||||||||||||"|||||||l|l|||||"|""""lllllllllll"lll

Fig. 2. Suggested cir-

cuit for 105-volt d.c. S!

power supply. The 0B2

regulator tube is help-

ful in stabilizing oscilla-

tor plate voltage, thus

71\ V, S

V,

eliminating frequency H7Vv.AC,
shifts caused by power-
line voltage changes.
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Antennas for

By LEO G. SANDS
Author, "Class D Citizens Radio

Increase the operating range of
your CB equipment by using the
right antenna and transmission
line in a proper installation.

THE range of a class D Citizens Band
radiotelephone depends, primarily, on its
antenna system. While it will work using
a plug-in indoor antenna, its signal will
reach farther when connected to a proper
outdoor antenna mounted up in the open
where its signal is unobstructed.

The FCC stipulates that the height of
the antenna shall be no greater than 20
feet above ground or the structure which
supports the antenna mast. If only 20 feet
above ground in flat country, the range
would be limited to about five miles or
less. If placed 20 feet above the ground on
a hilltop, with the antenna clear of sur-
rounding trees, the range could be consider-
able since it is the effective antenna eleva-
tion, not height, that is the important
thing.

The 20-foot limitation isn’t as restrictive
as it sounds. You can put your base station
antenna on a TV antenna mast to project
its tip 20 feet above the roof or, if you live
in a tall apartment building, you can hoist
the tip of your antenna 20 feet above the
roof and talk for many miles.

Omnidirectional Antennas

For general, all-around use, the antenna
should transmit and receive equally well in
all horizontal directions.
Fortunately, you have a
wide choice of such an-
tennas for base stations
or you can make your
own simple doublet an-
tenna from a piece of
72-ohm twin-lead, as
shown in Fig. 1. When
installed vertically, it is
omnidirectional but you
can often get better re-
sults by using a ground-
plane antenna or a co-
axial antenna. Ground-

1961 Edition
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TWIN=LEAD =——up>’

Citizens Band

plane antennas are available from radio
parts stores, mail-order houses, and mobile
radio manufacturers for $19.95 or less, in-
cluding a 50-foot length of coaxial cable.
Some ground-plane antennas can cost as
much as $100 or more.

A full-size ground-plane antenna for the
27-mc. band consists of a vertical whip
about 9 feet long. See Fig. 2. At the bot-
tom are three or four horizontal or droop-
ing rods (which protrude from the hub
where the vertical radiating element is
attached) which are connected together
but insulated from the vertical radiating
element. Some of these antennas have tele-
scoping rods which are extended when
placed in operation. There are also an-
tennas, developed especially for class D
Citizens Band stations, which have three
drooping ground rods and one vertical rod
which are about a third of the usual length.
Loading coils at the base of the vertical
elements and at the hub end of each of the
three ground radials provide the electrical
effect of a longer rod. While not quite as
efficient as a full-size ground-plane an-
tenna, the smaller antenna can be installed
where space is limited.

A coaxial antenna has no horizontal or
drooping elements. It looks like two pieces
of vertical pipe, of which the upper section
is generally of smaller diameter than the
lower section. For the class D band, a
coaxial antenna is about 18 feet long.

Directional Antennas

When communication in all directions is
not required, a directional antenna may be
used. It will transmit and receive better in
one (unidirectional) or two (bidirectional)

KEEP AWAY FROM METAL
OBJECTS OR OTHER WIRES

CORD TO PREVENT

FURTHER SPLITTING INSULATOR

Fig. 1. Construction of
a dipole antenna which is made
up from a length of 72-ohm twin-lead.
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g.2. Ground-plane
1tenna employing
wr drooping ground
idial rods. Refer
« text for details.

rections than in all other directions. Not
1ly does a directional antenna increase the
rength of the signal and the range in the
:vored direction, but it also reduces radia-
on and reception in other directions.
A modified form of the ground-plane an-
nna, using two spaced antenna clements
id known as a cardioid, transmits best in
heart-shaped pattern from the base sta-
on. In the most favored direction, the
r.p. (cffective radiated power) of the
ansmitter is doubled (3 db). A figure-8
ittern (bidirectional) can be obtained
ith a special type of antenna which con-
sts of two coaxial, dipole, or ground-plane
itennas separated by a critical distance.
iin in the two favored, opposing (forward
id backward) directions is 3 db.
For concentrating most of the cnergy in
e direction, a yagi antenna can be used.
3-clement yagi, designed for class D use,
n be obtained for as little as $29.95. See
g. 3. More complex yagi arrays may have
many as five elements. There are much
ore expensive antennas with very high
ins which can be used by class D Citizens
ind stations. One such array, consisting
two yagi antennas side-by-side, has a
ted gain of 13 db in the forward direction.
iis means that the effective radiated pow-
is 20 times as great as the power fed to
by the transmitter. Thus, a class D trans-
.tter, which puts out around two watts
or 5 watts input), can be as cffective as a
-watt-output transmitter connected to a
nventional antenna.

Mobile Antennas

The most commonly used mobile antenna

Fig. 3. Three-element
yagi antenna. While
shown here horizon-
tally polarized, the
elements may be ori-
ented
order to produce
vertical polarization.

is a quarter-wave
vertical whip, about
nine feet long,
mounted by means
of a spring assembly
to the bumper, cowl,
or fender of a vehi-
cle. See Fig. 4. It
forms an efficient
radiator since it is
approximately a
quarter of a wave-
length long at the
operating frequency.
The body of the
vehicle serves as the
ground plane and is
part of the antenna
system. But,because
the body of the vehicle shields the antenna
in some directions, it is more effective in
some directions than in others. Ideally, the
antenna should be mounted in the center
of the metal roof of the vehicle but there
it would be both cumbersome and un-
sightly, to say nothing of the damage it
does to the top of the car.

More attractive, and casier to install, are
the many special base-loaded whip anten-
nas which are much shorter than a full-
length, quarter-wave whip. At the base of
the shorter whip is a coil, called a loading
coil. The coil, which is a part of the an-
tenna, makes it possible to use a shorter
whip. The shorter whip, without the coil,
has too little inductance at the operating
frequency but the coil provides the requi-
site inductance, raising the inductive re-
actance of the antenna high enough to
cancel out the capacitive reactance of the
antenna, so that the antenna looks like a
resistance at the operating frequency.

While a base-loaded antenna is not as
eflicient as an ideally located quarter-wave
whip, it often works as well, if not better,
when installed in the center of the metal
roof of the vchicle. Since it is not always
feasible or desirable to put the antenna in
the center of the car top (it does jeopardize
the trade-in value of the car), it is often
installed on the cowl or a fender.

It is extremely important that the ground
connection of the antenna-mounting device
make good contact with the car body since
the body is a vital part of the antenna sys-
tem. While clip-on antennas will work,
special attention should be given to making
good electrical contact with the car body.
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I their instruction books, should be used only
with a specified length (or multiple of that
length) of transmission line. Most antennas
for Citizens Band use, except dipoles, have
a rated impedance of 50 ohms, requiring
the usc of a 50-ohm transmission line.
Kinks, sharp bends, and splices in a co-
axial cable cause a change in the imped-
ance of the line, resulting in a higher stand-
ing-wave-ratio and should be avoided. It is
for this reason that suitable connectors
must be used at ecach end of the coaxial
cable for connecting to the antenna and
the radio. Sometimes the antenna is de-
signed so that a connector is not used at
the antenna end and the cable is connected
directly to the antenna. With a ground-
plane type, the inside wire (center conduc-
tor) of the coaxial cable connects to the ver-
tical radiating clement; the shield braid
connects to the ground-plane radials.
Connectors for use with RG-8/U, RG-
11/U. RG-58/AU, and RG-59/U cable cost
around 75 cents cach. If both the antenna
| and radio are equipped with receptacles to
mate with coaxial cable plugs, two will be
required, one at ecach end of the cable.
Some Citizens Band radios use other kinds
of plugs at the set end, such as a phono
plug or the type used for connecting an an-
tenna to a regular auto radio. No matter
what type of plug is used, it should be care-
fully soldered to the cable, taking care to
keep strands of the shield from contacting
the center or plug pin. —30—~




This has an important effect on ignition
noise as well as on the transmitting range
of the equipment.

Antennas for Portable Operation

The plug-in antenna, which comes with
many Citizens Band units, is equipped with
a base loading coil. In some sets, the load-
ing coil is a part of the set. With this kind
of antenna, communicating range is only
fair, for three reasons: first, the antenna is
not a full quarter-wave long; second, it is
not in the most advantageous location; and
third, and quite important, the metal case
of the set which functions as the antenna
system’s ground plane is too small.

By placing the set on top of a metal filing
cabinet, the roof of a car, or other large
metal surface the signal strength can be
increased noticeably. But, for short-range
communication the combination of the
plug-in antenna and the set’s cabinet form
a fairly satisfactory antenna system.

Transmission Lines

Irrespective of the type of antenna used,
the transmitting antenna should be con-
nected to the CB unit through coaxial
cable, not microphone cable, twin-lead, or
twisted-pair wire. Coax costs from about 7
cents per foot for small diameter cable to
around $1.00 per foot for heavy, low-loss
cable. The kind you should use depends on
how long a cable is required. Always get a
cable in one piece; don’t attempt to splice
coaxial cable. If two pieces must he nsed.

extra-heavy RG-17U cable or what is known
as hollow transmission line. Here the cost
runs about 80 cents per foot or more, plus
several dollars apiece for connectors. By
using such low-loss cable (0.42 db attenua-
tion per 100 feet), around 90% of the trans-
mitter power gets through to the antenna.
The quoted losses are applicable only if the
impedance is matched at both ends of the
cable. It is obvious that length of the
coaxial cable should be kept at a minimum
because of the power losses in the cable.
No matter what type of cable is used, it is
often advantageous to get the antenna up
high and in the clear since the added height
will often more than offset cable loss
effects.

Most Citizens Band transmitters can be
used with any length of antenna transmis-
sion line. Some, however, according to

<«—— ANTENNA WHIP
96" TO 108" LONG

—"[ ]e— LoaDING coIL

T (OPTIONAL)  WHEN
USED, A SHORTER WHIP
MAY BE USED

«— SPRING (OPTIONAL)

V/
%Q—SWWEL MOUNTING BASE

v

«<+—— COAXIAL CABLE

Fig. 4. Parts of a conventional whip.
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A
Tubeless

Transistorless

By LEON A. WORTMAN

Code Practice Oscillator

ERE’'S a simple CPO that uses a neon
tube relaxation oscillator. It operates
without tubes or transistors and has enough
output to drive a built-in loudspeaker. And
if extra power is needed to serve a code
class of a dozen or more people, output to an
amplifier can be tapped off across the
speaker voice coil leads.

A case intended for use with a 3" meter
movement serves as a housing for the unit.
Such cases are obtainable with the meter
holes already cut out, thus saving you con-
siderable time and labor. A small square
of perforated metal or metal window-
screening can be placed behind the cutout
to serve as a loudspeaker grille.

It is convenient to use one of the so-
called “Postlite” neon indicators (manu-
factured by the Drake Company) for the
neon lamp oscillator; this is a plastic unit,
threaded for panel mounting, with the
neon lamp molded in. Or, you may prefer
to use a standard NE-51 along with a
socket assembly.

Keying is accomplished by putting a
key in series with the secondary winding of
the output transformer. The circuit shown

works nicely on 105 to 125 volts a.c. If it
is used with d.c. power lines, or with a 90
volt battery, the selenium rectifier and the
30-uf. capacitor should be eliminated. Foi
power line operation, make sure that nc
part of the circuit is connected to the
cabinet.

No warm-up time is necessary-—just plug
in the line cord and press the key.

The potentiometer varies the pitch of
the generated tone. Parts values giver
provide a variable-pitch control from about
500 to 900 cps. If you want to experimen?
with a wider tone range, try other values
for the .002-uf. capacitor and the pot. {30

oon
w | I
60 MA.
30v .
I17vAC. A = 00:

.

STANDARD
OUTPUT XFORMER

SPEAKER

TO KEY

Code Practice Oscillator

TRANSISTORIZED version of a Col-
pitts oscillator can be used as a code
practice oscillator, as indicated in the dia-
gram. The one-megohm tone control shown

at the upper left of the drawing, may be adjusted <

for a tone most pleasing to the user.

Ordinary 1000-ohm magnetic headphones are
used and serve not only to monitor the signal but

as an inductance in the oscillator circuit.

The transistor, an inexpensive n-p-n general-
purpose 2N35, can either be wired directly into
the circuit or plugged into a transistor socket.
The leads for the transistor are indicated in the
small drawing at the lower left-hand side_of_the

[ YR

diagram. The capacitors may be any low-
voltage units you have in the capacitances
indicated in the schematic. —50-
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Calling Frequencies in the CB Service

HROUGH the efforts of manufacturers

of Citizens Band equipment, CB users,
and with the editorial support of leading
electronic publications, “calling” frequen-
cies have been informally established to
provide service and assistance to boating
enthusiasts and those traveling on the na-
tion's highways.

For boatmen, it has been recommended
that CB Channel 13 (27.155 mc.) be used
for pleasure-craft contacts along with
Channel 9 (27.065 mc.) to be shared by op-
erators of both pleasure and commercial
craft. A number of marina operators have
already agreed to monitor these CB chan-
nels in order to be of maximum service to
the boatsman in matters of docking facili-
ties, reprovisioning, along with other simi-
lar services.

The national travel service frequency,
established as a result of the enthusiastic
acceptance of the marine monitoring pro-
vision, was selected as Channel 15 (27.135

FCC regulations governing operation in the
Citizens Band, the Commission emphasizes
that the procedure must clearly indicate
that it is not a general call to any or all
stations hearing the transmission but that
the transmission must be adequately spe-
cific to indicate the station or stations de-
sired even though the names and call signs
of the stations involved are not known. An
appropriate form for such a message would
be “This is 1IW000 calling any motel in the
(specified) area. I am located at
and require accommodations for the night.
Can you advise if you have an opening and,
if so, the best route to follow.”

While use of any of these “calling” chan-
nels is not compulsory, their acceptance by
the majority of those operating in the Citi-
zens Band will enhance not only the service
as a whole but extend the usefulness of
this person-to-person communications net-
work which has been established by the
federal government for the convenience of

.....

mec.). In order to avoid infringement of all U. S. citizens. ~f30-
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Very Hot News . . .
from hallicrafters

Two great new kils...a complele, high-performance AM/CW station,
from the world’s most experienced designers of short wave equipment

HT-40 TRANSMITTER, $79.95

A perfect match for the handsome SX-140, both
in quality and appearance. Hallicrafters’ trans- v r 1 :
mitter leadership is evident in every precision- signed and built more high-performance receiv-

SX-140 RECEIVER, $94.95

Doesn’t it make sense to team up your skill
with the experience of a company who has de-

engineered feature of this erystal-controlled
75-watt beauty —features as important to old-
timers as they are to novices.

¢ FEATURES: You get excellent CW perform-

ers than any other in the world? Especially when
the result is the lowest-priced amateur band re-
cetver avatluble?

o FEATURES: You get complete coverage of

ance as well as AM. Full band switching, 80
through 6 meters. Enjoy easy tune-up and
crisp, clean styling that has efficient opera-
tion as well as appearance in mind. Unit is
fully metered, TVI filtered.

¢ SPECIFICATIONS: Marimum D.C.powerin-
put: 73 watts. Power output in excess of 35
watts CW, 80 watts peak AM phone. (Slightly
less on 6 meters.) Frequency bands: 80, 40,
20, 15, 10 and 6 meters.

» TUBES AND FUNCTIONS: 6DQ5 power
output; 6CX8 crystal oscillator and driver;
12AX7 speech amplifier; 6DE7 modulator;
silicon high voltage rectifiers.

¢ FRONT PANEL: Function (AC off, tune,
standby, AM, CW); Band Selector (80, 40,
20, 15, 10, 6); Drive control; Plate tuning,
plate loading, Crystal-V.F.0.; Grid Current;
Meter; AC indicator light; RF output.

e REAR CHASSIS: Microphone gain; antenna
co-ax connector; remote control terminals;
AC power cord.

all amateur bands 80 through 6 meters, with
extremely high sensitivity and sharp seiec-
tivity. Unit has RF stage; S-meter; antenna
trimmer; and XTAL calibrator. Tuning ratio
is 25 to 1.

¢ CONTROLS: Tunirg; Antenna Trimmer;
Cal. Reset; Function (AC off, standby, AM,
CW-SSB); Band Selector; Cal. on/off; RF
Gain; Auto. Noise Limiter on/off; Selectivity
/BFO; Audio Gain; phone jack; S-meter Ad).

o TUBES AND FUNCTIONS: 6AZ8 tuneld RF
amplifier and crystal calibrator; 6U8 oscilla-
tor and mixer; 6BA6 1650 ke. IF amplifier
and BFO:; 6184 2nd detector, A.V.C., ANL
and 1st audio; 6AWSA audio power ampli-
fier and S-meter amplifier; (2) silicon high
voltage rectifiers.

Both units are avatlable fully
wired, and lested. SX-140,
ohJe $109.95.11T-40, $99.95.

halli-kits #on €Y hallicrafters

1961 Edition

... where the new ideas in communications are born!

Export Sales: International Div., Raytheon Ca., Waitham,

Chicago 24, illinois

Mass. Canada: Gould Sales Co., Montreal, P.Q.
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special introductory offer

EXCLUSIVE!

TWO-WAY
MONEY-BACK
GUARANTEE!

if you are not completely sat-
isfied with your first issue of
Electronics World, we will
cancel your subscription and
refund your money in full
immediately.

If you wish to cancel at any
later time, we will send you a
full refund on the balance of
your subscription—no ques-
tions asked!

LIMITED TIME ONLY!
Clitp Couton &
Hail ¢ Today!

NOTE! If coupon has already
been clipped, write to:
Electronics World, Dept.
EEH-61, 434 S. Wabash Ave,,
Chicago 5, lli.

YOU RECEIVE D ISSUES OF
ELECTRONICS WORLD

FREE

WHEN YOU ORDER
14 MONTHS FOR ONLY $3.75

(Regular subscription rate: 12 months $5)

This is your opportunity to get the next 14 months of
ELECTRONICS WORLD at the special reduced rate of only $3.75.
Compared to the $5 yearly rate, you get 14 issues for the
price of 9...the equivalent of 5 issues FREE!
SAVE $3.25 UNDER SINGLE-COPY PRICE!

These same 14 issues, if bought individually each month at
50¢ a copy, would cost you $7. But by accepting this offer
now, you save $3.25—over 46% OFF!

THE MOST COMPLETE COVERAGE OF THE FIELD!
ELEcTRONICS WORLD is written expressly for men interested in
advanced electronics. Whether you're in radio, TV, hifi, com-
munications, infra-red, industrial research—whether you're a
service technician, engineer, dealer or a serious hobbyist—you
can depend on the world's most widely read electronics
journal to bring you and keep you up to the minute on all new
developments, instruments and techniques each month. Valu-
able reports on computers, missiles, SWL, telemetry, Citizens
Band are profusely illustrated with charts, graphs, actual
photos. Plus—up to 10 fully-diagrammed construction projects
in every issue! So don't miss out on this wonderful, money-
saving offer. Join the more than a quarter of a million men who
make it a point to read ELECTRONICS WORLD regularly!

: Electronics World, Dept. EEH-61, 434 S. Wabash Ave., Chicago 5, ill.

| YES! Enter a subscription to Electronics World in my name, at the special
| reduced rate checked below:

| 14 months—$3.75 (plus 1 extra [0 28 months—$6.95 (plus 2 extra
1 issue FREE if you enclose pay- issues FREE if you remit now!)
| ment now!)

| Specify: [ Payment Enclosed. O Bitll me later. -

| Initial above

l

| Name N S - S
| Please print

| Address — - R R
|

!City . I § _ Zone_ ___State. S
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Build this .~

e
P

Low-distortion
cathode-follower
output stage

has surprising

hi-fi qualiry.

By
JAMES ROMELFANGER

o
it T

|

o Unusual

AMPLIFIER

FERE'S an unusual amplifier that should appeal to

the hi-fi experimenter. It's unusual because the
output is taken from the cathode and not from the plate
of the output tube as you would expeet. A similar eireuit
appears quite often in hi-fi preamplifiers where you
probably know it as the cathode follower.

This amplifier was designed to work from a high out-
put cartridge or tuner. You'll need about .1 volt or more
to drive the unit to its full output which is in the region
of 1 watt. For a simple stereo system, two of these units
would be ideal.

The author built his model on a 5” x 7" x 2" chassis he
had on hand, and the power supply was built on a sepa-
rate chassis of the same size. (If you wish, youa ecan build
both on a single larger chassis with no ill effeets.) Al-
though the circuitry is noneritical, all grid leads should
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Amplifier is shown wired for
use with an 8-ohm speaker, but
you can connect a 4-ohm
speaker by wiring the 4-
ohm tap on transformer
TI to terminal strip.

HOW IT WORKS

Audio signals from a crystal or ceramic phono
cartridge are applied to triode V1Ia through sim-
ple treble-boost circuit CI-R1. Amplified signals
are taken from the plate of this triode and fed
to volume control RS. The desired portion of the
audio is tapped off RS and applied to the grid of
triode V1b where it is again amplified. and finally
applied to V2’s control grid. The signal is then
taken from the cathode of V2 and coupled to the
speaker through output transformer T1. Resistor
R9 biases 12 in normal fashion.

The power supply is a standard full-wave rec-
tifier with a choke-input filter consisting of CH1
and C5. Paralleled resistors R1! and RI12
operate as a bleeder and as a discharge path for
capacitor C5.

Choke-input filter in power supply lowers
B+ to proper voltage for V2. Capacitor C5
must be large since it filters output of sup-
ply and also serves as audio bypass for V2.

4-0HM TAP
NOT USED
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PARTS LIST

C1—100-uuf. disc ceramic capacitor

C2, C3—.05-uf., 600-volt capacitor

C4—20 pf., 450-volt electrolytic capacitor

C5—80-uf., 450-volt electrolytic capacitor

CH1—15-henry, 75-ma. filter choke (Stancor C1002
or equivalent)

J1—RCA-type phono jack

P1—Octal plug

R1, R2, R8—470,000 ohms

R3, R6—4700 ohms

R4, R7—100,000 ohms

R5—500,000-0hm potentiometer

R9—270 ohms, 2 watts

R10—22,000 ohms

R11, R12-—100,000 ohms, 2 watts

S1—S.p.s.t. toggle switch

S01—Octal socket

T1—Line-to-voice-coil transformer, 500-ohm pri-
mary to 4- and 8-ohm secondary (Stancor A8l101
or equivalent)

T2—Power transformer, 117-volt primary, second-
aries 520 volts CT at 90 ma., 5.0 volts at 2
amps, and 6.3 volts at 3.0 amps (Knight 6§1G444
or equivalent)

TS1—Two-terminal screw-type terminal strip

V1—6SN7 tube (see text)

V2—6V6 tube (see text)

Misc. hardware, chassis, tube sockets, tie points,
wire, etc.

All resistors
Vo watt unless
otherwise noted
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be kept short and away from leads carry-
ing a.c. power and heater current. It's gen-
erally best to wire the heater and power
leads first, and then proceed with the rest
of the wiring.

A cable is used to interconnect the two
chassis, with an octal plug and socket serv-
ing as cable connectors. Mount the socket—
but not the plug-—on the power supply chas-
sis. If the plug were on the power supply,
you would be liable to get a bad shock

Power-supply bleeder uses
two resistors (R11 and R12)
for better heat dissipa-
tion. Octal socket SOI
mates with plug PI
on the intercon-
necting cable.

at the plug pins with the supply turned
on. If you want a smaller unit, you can sub-
stitute a 12AU7 for the 6SN7 tube (V1)
and a 6AQ5 for the 6V6 tube (V2). No cir-
cuit changes would be necessary.

Transformer T is not a standard output
transformer., It is a line-to-voice-coil unit
with a primary impedance of 500 ohms and
a 4- and 8-ohm secondary.

A simple boost circuit, C1-R1, equalizes
the phono cartridge output. These parts
can be eliminated if no boost is required
and J1I can be connected directly to the grid

of V1ia. -0

Chip Chasing By JOSEPH L. REIFFIN, W5CWP

TllF. problem of drilling a hole in a completed
chassis is one that faces every ham and experi-
menter at one time or another. Clearing away
existing wiring and small components is difficult
enough, but the real “fly in the ointment” is the
“shavings in the circuitry.”

Solutions to this problem, ranging all the way
from the application of a constant stream of air
under pressure to the use of magnets to catch the
troublesome metal chips, have been offered by the
ingenious among us. llowever, compressed air is
available only to a fortunate few. The less for-
tunate majority of us can develop air pressure by
lung power but this is difficult, if not downright
impossible, to sustain at high enough levels to do
any good. The magnet idea is helpful if the
chassis is made of steel but absolutely useless if
the chassis happens to be made of aluminum—
which is often the case.

84

A method currently being employed to elimi-
nate this problem when modifying sections of
the huge Burroughs Corporation computers used
in the Air Force SAGE system, is both easy and
effective.

A small blob of ordinary soft modeling clay,
such as is used in children’s modeling sets, is
stuck against the back side of the chassis over
the spot where the hole is to be drilled. Another
blob is stuck on the top side of the chassis,
doughnut fashion, around the marking for the
hole. The hole is then drilled and the metal chips
are automatically caught up in the clay. It then
becomes a simple matter to remove the blobs of
clay and the danger of the metal shavings falling
into the circuitry is eliminated.

The clay can be used over and over again until
it becomes so full of metal shavings that it should

be discarded. —30~
ELECTRONIC EXPERIMENTER'S HANDBOOK



Design Your Own
Speaker Cabinets

Complete construction details for both bass

reflex and ducted-port types of enclosures.

HE matched bass-reflex enclosure is a

very effective means of loading a cone-
type loudspeaker so that the speaker and
enclosure combination reproduce smooth
low-frequency response well below the orig-
inal free-air resonance of the speaker, with
excellent damping, and with approximately
twice the acoustic output of that of a closed
box for the same speaker.

By means of a resonance condition set up
by the volume of the box and the front
opening (the port), the backwave from the
speaker is reversed in phase, and radiates
from the port in-phase with the front wave.
The close coupling of the enclosure to the
speaker, where both are tuned to the same
resonant frequency, sharply attenuates the
excessive original resonant peak of the
speaker and substitutes for it two damped
resonant peaks on either side of the orig-
inal resonance. By this method, low fre-
quencies are obtained below the original
free-air resonance of the speaker.

In designing the bass-reflex enclosure, an
enclosure volume and port opening are
chosen so that the enclosure resonates at
the same frequency as the speaker alone in
free air. The enclosure consists of an in-
ternal box volume with a port or vent on
the panel side of the enclosure which holds
the speaker. Since this opening will radiate
low frequencies comparable to those radi-
ated directly from the speaker piston, port
area should approximate the effective size
of the piston. The cffective piston area of a
speaker is always less than that determined
by its rated diameter. (See Fig. 1.)

Fig. 2 gives the necessary internal vol-
ume of an enclosure to resonate at a given
frequency for popular-sized speakers.
Curves are based on a port opening cquiva-
lent to the effective piston area of the
speaker being used. When the actual vol-
ume of the cabinet is chosen to be less than
that given by the curves by a factor of “k",
then the port area must be reduced by a
factor of “k*’ in order to maintain the orig-

10A1 FAitinn

inal resonance condition. For example, if
volume is reduced to .866V, then the port
must be reduced to .75A, or if the volume is
reduced to .707V, then the port must be
reduced to .5A. As the port area is reduced,
however, it may impede effective bass radi-
ation due to viscous losses and there may
he a rise in low-frequency distortion.
Rather than use a very small port then, a
somewhat larger area in conjunction with
a duct may be preferred.

Enclosure volume may be reduced by the
use of a ducted port. Fig. 3 shows a family
of curves correlating cabinet volume as it
is affected by introducing a length of duct
for various resonances of the popular-sized
speakers. For a given speaker size and
resonance, a duct length may be chosen so
that the volume of the cabinet is reduced to
the desired size. These curves are based on
a duct cross-sectional area equivalent to
the cffective piston area.

Where it is necessary to use a cabinet of

Fig. 1. Effective piston area and speaker
volume displacements for typical speakers.
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PISTON DIA.

— RATED DIA,—*

SPEAKER VOLUME

RATED DIA. EFFECQ;EAPISTON DISPLACEMENT

5" 12 5Q.IN. | .08 CU.FT.
4"x 6" 12 - .08 "
6" 8 1 .10 "
5"x 7" T 40 n
8" 28 v 15 "
7"%x 9" 28 .18 n
10" 50 28
12" 78~ .40 "
15" 133~ .78 ”
18" 200 o 1.50 “
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Fig. 3.

Internal cabinet volume necessary for a given resonance for a ducted-port

area equal to full equivalent piston area of speaker. Volume includes space used

up by duct

If smaller size is desired, choose set of curves for smaller piston

area, maintaining original resonance frequency of larger speaker. Refer to text.

smaller dimensions than given by these
standard curves, it is possible to lay out an
alternate arrangement. The piston areas of
Fig. 3 may also be considered to be the duct
cross-sectional area irrespective of speaker
size. Even if the speaker being used is a 15"
type, the curves for the 8" effective piston
area (in this case, duct area) may be used
to choose a duct length and cabinet volume
to resonate at the original 15" speaker reso-
nance. The internal end of the duct should
not be closer to the rear wall of the cabinet
than one-half the effective speaker piston
diameter. These values for cabinet volume
include the volume occupied by the duct.
The curves give the free internal volume
of the structure. The actual physical dimen-
sions will be larger by a factor determined
by the amount and density of sound-

o Fig. 2. internal cabinet volume necessary
for a given resonance for a port area equal
to full equivalent piston area of a speaker.
If smaller volume is used, the port size is
reduced, as indicated in this illustration.

1961 Edition

absorbing material used to line the internal
faces of the structure. (It is desirable to
line all faces, but if at least two-thirds of
the surfaces are lined, satisfactory results
will be obtained.) A rule of thumb to de-
termine volume of the sound-absorbing
material is to multiply the area of the
material by its hand-compressed thickness.
This total volume should be added to the
free volume figure. Also, the volume dis-
placed by the speaker itself, from Fig. 1,
should be added to the free volume figure.
From the total internal volume thus ob-
tained, Fig. 4 will give the final internal
dimensions of the panels. The constructor
will add to these dimensions sufficient over-
lap areas of these panels depending on their
thickness and the method of assembly.
Fig. 4 also provides a very close figure for
the total area of lumber (and sound-
absorbent material) required to construct
the enclosure for the size chosen. The con-
struction should be of a good grade %-inch
plywood or solid wood, with all wood
mating surfaces, except for the back panel,
thoroughly glued. The panels should be

87
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for total volume of enclosure as determined from the previous curves, Fig. 3.

screwed together after the glue is applied,
to insure maximum rigidity of the com-
pleted enclosure.

If these suggestions are followed and the
dimensions are picked properly, the results
will be very worthwhile.

TV Lead-in Serves as S.W. or B.C. Band Antenna

By PAUL FALK

ITH the circuit shown, a TV lead-in

can double as antenna for a radio or
S.w. converter without a loss of efficiency
on TV.

Make L., by wrapping 20 turns of #22
wire on a %” form; bring out a loop for
center tap X, and continue with 20 turns
more. Remove the coil from the form and
mount on a piece of fiber 2" x 3” in which
suitable mounting holes have been drilled.

C: and C: should be 20 to 50 uuf. each,
but not over 50. They provide the path for
v.h.f. and u.h.f. energy to reach the TV set.
The inductance of L. will tend to block
these frequencies from reaching point X,
but will permit longer waves to pass; while
the capacitors block the longer waves from
the TV set. In effect, desired filtering ac-
tion is being provided for both units.

The addition of Cy (which can often be

achieved simply by twisting together the
leads at X and Y) will act to improve re-
jection of many types of TVI. Points X
and Y are connect-
ing points for the
radio unit, with Y

TO TV RECEIVER going to earth
ground.

c o]
TO ANTENNA
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SOUND LEVELS

RELATIVE LEVEL
(DB)

SOUND PRESSURE
(DYNES/CM2)
l 10-3 THRESHOLD OF PAIN
200 AIEPLANE, I8FT.

0-
MERING ON STEEL PLATE, 2FT,,
THUNDER
BOILER FACTORY
SUBWAY PASSING

10" RIVETING MACHINE, 35FT.

)VERY LOUD MUSIC, PEAKS
10-7

HEAVY STREET TRAFFIC, ISFT,
I0"8 YERY LOUD MUSIC

STENOGRAPHIC ROOM
AVERAGE FACTORY

10-9 LOUD MUSIC

AVERAGE AUTOMOBILE
CONVERSATION, 3FT.
DEPARTMENT STORE, NOISY OFFICE
2 10-10 BACKGROUND MUSIC
AVERAGE OFFICE
QUIET RESIDENTIAL STREET
|0-ll
MINIMUM STREET NOISE
CITY HOUSE
02 10-12 VERY QUIET RADIO IN HOME
VERY SOFT MUSIC

10713 COUNTRY HOUSE

POWER AT EAR~
(WATTS /CM2)

2 80

.002

10-14
QUIET WHISPER, SFT., The scale shown at the left represents the
relative levels of various sounds. Note
particularly the positions on the sca!edzc-
- cupied by music at various levels. In addi-
1015 LEAVES RUSTLING tion to relative level in decibels, corre-
sponding sound pressures (dynes/cm.’} and
sound powers (watts/cm.*} are given here.

10-16 THRESHOLD OF HEARING

VA1 Edidinn 8¢



megaphone

By LOUIS E. GARNER, JR.

Fun to build—but practical too—at home,
out camping, at the beach, or for boating.

]TOU CAN USE a power megaphone at many outdoor

events. It's handy when boating, for example, or for
calling the gang to chow at picnics and beach partics.
And it’s just the ticket for announcing umpires’ decisions
and scores at outdoor games or for gathering in lost souls
who have wandered off in the woods.

The low-cost unit shown here can be built for under $15.
Its megaphone-like housing consists of two plastic flower
pots bolted together. Choose pots so that the top of the
smaller rear unit fits within the bottom of the pot in front;
the larger pot must be big enough to accommodate the
speaker used.

Construction. Mount the microphone cartridge (Mic.)
and press-to-talk switch S7 in the smaller pot. All other
components-—the single-stage transistor amplifier, loud-
speaker, and batteries—are
mounted in the larger pot. Any
standard carbon microphone car-
tridge will do, but it’s best to
choose a sensitive unit, The au-
thor's megaphone uses a mike
picked up at a local surplus store
for about three dollars. If you
prefer a standard commercial
unit, obtain a Shure Type R10
cartridge.

Use plastic foam rings or wash-
crs to bolt the microphone to the bottom of the smaller
pot. After mounting the switch and the rear-handle
mounting stud, stuff the smaller pot with plastic foam or
similar material to cut down acoustic feedback and rattle.
Run the microphone and switch leads through the hole
in the bottom of the larger pot.

Choosc a quality loudspeaker with as heavy a magnet
as you can afford and attach it to a circular picce of per-
forated Masonite with plastic foam rings or washers. Cut
the Masonite to fit the larger flower pot; the holes in the
Masonite should be large enough to serve as sound ports.
Transistor Q7 and bias resistor R1 are mounted on a small
aluminum chassis attached to the rear of the speaker;
machine screws secure the battery holders to the rear of
the larger flower pot.

Two different microphone connections are possible,
depending on the individual characteristics of the car-
tridge. In either case, one microphone lead connects to the

90 ELECTRONIC EXPERIMENTER'S HANDBOOK
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transistor's base clectrode and the other to cither the
—3- or —6-volt battery terminal as shown on the sche-
matic. Try both, and use the connection delivering maxi-
mum output at minimum distortion. If you decide upon
—3 volts, be sure to disconnect the lead between the
microphone and the —6-volt terminal.

Operation. With wiring completed and checked, install
the batterics, being certain to use fresh ones (a high-
resistance cell can cut power output drastically). Take
care to observe polarities: positive terminals on the
battery holders can be identified with dabs of red finger-
nail polish.

Hold the microphone close to your mouth, pointing the
unit in the direction you wish to project your voice. De-
press the push button and speak in a slightly-louder-than-
normal voice. Release the button to turn the unit off. —30~

HOW IT WORKS

The megaphone is a single-stage
common-emitter amplifier using a
p-n-p power transistor. Audio input
is supplied by the carbon micro-
phone; the P loudspeaker serving
as a collector load is coupled directly
to the transistor. Resistor R! sta-
bilizes hase bias: power is supplied
by a 6-volt battery. The microphone
is connected to either the —3- or
~6-volt battery terminal, depending
on the sensitivity of the mike used.

PARTS LIST

B1l- -6-volt battery (Four Burgess
#2 cells in series)

Q1—2N255 transistor (CBS)

R1-12-ohm, Ya-watt carbon re
sistor

S1--S.p.s.t. momentary-contac
push-button switch

Mic.—Carbon microphone car
tridge (see text)

2- Plastic flower pots (see text

1- -Small aluminum chassis (see
text)

Spkr.—PM loudspeaker (see text

Misc. perforated Masonite, han
dle, battery holders, termina
strip, etc.

SPEAKE!

2l
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INTErcom

By LOUIS E. GARNER, JR.

An inexpensive unit which functions away from power

lines—at camps, summer homes, on boats, or in planes.

HANCES ARE you'll find dozens of uses for a two-

station intercommunication system at your summer
vacation spot. An intercom could be installed between the
main lodge and the boathouse at a fishing camp, for ex-
ample. At a hunting camp, it might provide communica-
tion between the lodge and the dog kennels. Or, in a
simpler setup, it could be installed between any two cabins
or tents. Now, while you have time, get it ready!

Lack of a power line often restricts use of electronic
equipment. But the intercom described here has no such
limitations. Because it's fully transistorized, the unit
needs only standard flashlight cells to operate.

The complete system consists of two stations con-
nected together with two-conductor “zip-type” line cord.
The remote station is simply a small PM loudspeaker
mounted in a metal or wooden baffle. The master station

contains a similar loudspeaker, plus the system’s amplifier,
power supply, and operating controls.

Construction. Assemble the master unit in a small
wall-type loudspeaker baflle equipped with button-type
“bumper”’ feet. The PM loudspeaker and pair of dual-
battery holders are attached to the baffle with machine
screws and nuts.

Assemble the transistorized amplifier on a small “chas-
sis” made up of aluminum and perforated Masonite. An
all-aluminum chassis can be used if the transistor cases
are insulated with mica washers. Chassis size, circuit
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layout, and wiring are not critical, but care must be taken
to observe all d.c. polarities. The model uses Lafayette
SP-147 transistors, low-cost equivalents of the CBS 2N255
specified in the parts list on the next page.

Once assembled and checked, the amplifier chassis can
be attached to the baffle with long sheet-metal screws.
Cut out a piece of the baffle’s side wall to permit access
to on-off switch 82 and talk-listen switch S1.

For connection to the remote station, dual outlets are
provided—a conventional two-terminal screw-type strip,
and a regular phono jack (J1). These dual outlets are
hooked up in parallel and permit use of the master station
in both permanent and temporary installations. For tem-
porary setups, the line from the remote station can be
terminated in a plug matching the master station’s jack.

Operation. After the wiring has been completed and
checked for errors, install the four flashlight cells. You
can use dabs of red fingernail polish to identify battery

S1
REAR VIEW

1961 Edition

HOW IT WORKS

The intercom is a two-stage resist-
ance-coupled amplifier using p-n-p
power transistors in the common-
cmitter arrangement. When S7 is in
its “talk’’ position, the master unit’s
built-in speaker serves as a micro-
phone, with the amplifier driving
the external remote speaker. Turn-
ing S7 to “listen” reverses the
speaker roles.

In operation. the input signal ob-
tained from the speaker serving as
a microphone is applied to Q1 base
bias for (7 is supplied by voltage
divider R1-R2. Transistor QI's am-
plified output signal appears across
its collector load. R3. and is cou-
pled through d.c. blocking capacitor
C2 to (02's base. Second-stage base
bias is supplied by voltage-divider
R4-R5. The second speaker serves
as (Q2's collector load. Operating
power is obtained from a 6-volt bat-
tery made up of four flashlight cells
connected in series and controlled
by s.p.s.t. switch §2.

SPEAKER



LISTEN

TALK

polarity in the holders. Connect the remote station with a
length of line cord.

Next, turn R2 and R} full on. Turn the unit on by clos-
ing 82, and turn S1 to its “listen” position. Have a friend
talk into the remote station speaker while you adjust R2
and Rj for maximum sensitivity and power output, re-
spectively. Once these adjustments have been made, B2
and R/ can be left untouched unless one or both transis-
tors are replaced.

In normal use, S1 is left in its “listen” position. This
enables the person at the remote unit to answer without
having to operate a switch or control.

You'll find that this simplified circuit has less sensi-
tivity and power than most commercial intercoms. But
the unit’s performance will be satisfactory as long as
background noise levels are not high. —30—

PARTS LIST

Bl—6&-volt battery (four Burgess

1#2 cells in series)

99]

SPKR 2 C1—500-uf., 15-volt electrolytic
(REMOTE) capacitor
*SWITCH SHOWN IN C2—10-uf., 15-volt electrolytic
NEUTRAL POSITION capacitor
—9).! J1—RCA-type phono jack
SPKR | QI, Q2--2N255 transistor (CBS

or equivalent)

Rl, R3—22-ohm, I-watt resistor

R2—1000-ohm wire-wound po-
tentiometer
R4—500-ohm wire-wound poten-

tiometer

S1--4-p.d.t. spring-return lever
switch

82—8.p.s.t. switch

TSl1-—Two-terminal screw-type
terminal strip

Spkr. 1, Spkr. 2—5" PM loud-

; speaker, 3-4 ohm voice coil

1—Wall-type speaker batile

l1—Desk-type speaker baffle

l—Aluminum chassis (see text)

Misc. dual-cell battery holders,
terminal strip, bumper tacks,

S

|l—o>'0—

il
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£ wire, etc.
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OR a few dollars’ worth of parts and
several evenings’ work, you can own an
“Electronic House-Sitter,”” a useful little
gadget that will:
e Let you know immediately if someone
knocks on your front door, even though
you are visiting a neighbor.
e Serve as a remote baby-sitter while
you're out-of-doors, telling you the moment
the baby wakes and starts to cry for his
bottle.
e Allow you to listen to your favorite rec-
ords or radio programs while you're work-
ing, yet call you immediately if the tele-
phone rings.

The Electronic House-Sitter is a low-
power transmitter operating in the AM
broadcast band. It can be used in conjunc-
tion with any radio, though transistorized
models are usually preferable because they
are self-powered and small enough to be
slipped into a spare pocket. With the trans-
mitter broadcasting any sounds occurring
in its vicinity, and a transistorized receiver
in your pocket, you can wander all over the
neighborhood and still know what's going
on at home.

No separate antenna is required; the unit
employs the house wiring as an antenna, A

Electronic
House-Sitter

Easy-to-build unit
lets you monitor household
activities at a distance.

By LOUIS E. GARNER, Jr.
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oo PARTS LIST f— Wireless house-sitter uses "floating”

Cl1, C4—0.005-uf., 600-volt paper capacitor

C2—-25-u1., 25-volt electrolytic capacitor

C3—0.02-uf. disc capacitor

C5—250-puf. ceramic capacitor

C6—270-pf., 600-volt capacitor

C7-—0.05-uf., 600-vclt paper capacitor

C8a, C8b—30-50-u1., 15C-volt electrolytic capacitor

L1—Ferrite-core loopstick antenna coil (Meissner
No. 14-9015)

PL1—Polarized line cord plug (see text)

Rl—I-megchm potenticmeter

R2—6.8 megohms

R3, R4—100,000 ochms

R5--1000 ohms

R6—470,000 ohms

R7—82,000 ohms

R8—1 megohm

R9-—-2700-ohm, 2-watt resistor

S1-—-S.p.s.t. switch ganged with R]

T1—455-ke. i.f. transformer (Meissner No. 16-6658)

VI1—I2AT7 tube

V2, V3—S50BS tube

MIC.—Crystal microphone cartridge (Lafayette
PA-27)

147" x 37" x 1/ aluminum chassis

1—4" x §” x 6" metal utility box (Bud CU-729B

2--Seven-pin miniature tube sockets

I--Nine-pin miniature tube socket

S

all resistors
15 watt unless
otherwise noted

Ty —"

special circuit keeps the output power
within the limits stipulated by the FCC.

Assembly. Made from standard, readily
available components, the gadget can be
wired in two or three cvenings, even by a
builder with limited experience. It is a.c.-
operated and measures only 4” x 5” x 6”
over-all.

When drilling the case and panels, you
should make provisions for reaching the
oscillator transformer (77) adjustments
«t{ler assembly. This can be done by punch-

6

ground to keep power line clear of chassis
and eliminate possibility of dangerous shocks.

ing an appropriate hole in the case and
covering it with a snap hole plug. Be sure
to include ample ventilation holes to allow
tube heat to escape.

All major parts except the microphone
and output coil are mounted with standard

~«HOW IT WORKS

Sound is picked up by the crystal microphone and
fed to a conventional two-stage resistance-coupled
amplifier (1'7). The amplified audio frequency signal
appears across R4 and is superimposed on the volt-
age applied to the screen grid of vscillator V2. This
modulates the r.f. signal. The r.f. oscillator (V2) is
unique in that it operates as a combination oscillator
and frequency doubler. Oscillator transformer 71
is tuned to one-half the frequency of output tank
enil L1 which resonates in the broadcast band. Thus,
the r.f. output is kept at a low level.

The screen grid of V2 serves as the “plate’” of a
triode oscillator. Transformer 77 furnishes the feed-
back path between screen and control grids necessary
to obtain oscillation. The r.f. developed in the “tri-
ode” is doubled in ¥2’s plate circuit by tank coil L1,
which is tuned to the broadcast band by its ferrite
core and distributed wiring capacities. Resistor R7,
hypassed by 5. serves as the oscillator’s grid-leak
resistor and shunt capacitor. The modulated output
signal appears across 1.1 and is coupled through Cé6
to the ““Lot" side of the 117-volt a.c. line.

The power supply is a conventional half-wave rec-
tifier using a 50B5 (V'3) with its screen and control
grids connected to its plate. The ‘'ground” side of
the power line connects to a ‘‘floating” ground cir-
cuit through S1, and the “floating” ground in turn
is connected to the chassis through C7, shunted by
RS8. Combined with the use of a polarized plug
(PL1), this *‘floating’” ground insures a shock-free
chassis, although a transformerless supply is used.

e

g
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Line Cord

machine screws, nuts, and lock-
washers. The microphone is fur-
nished by the manufacturer with
a rubber gasket which is ce-
mented to the instrument’s front
panel. Coil L1 is fitted with a
familiar spring snap mounting
and is simply slipped into an ap-
propriate hole.

If you're unable to locate a
commercial polarized plug for
PL1, you can make your own by
soldering a small piece of wire
around the edge of one prong of a
conventional line plug. This makes
one wider prong which serves as
the “ground” side of the line
where a correspondingly polarized wall
socket is used.

Adjustment and Test. With assembly
completed, you are ready for preliminary
tests. But double-check all wiring before
installing the tubes or connccting to line
power. If everything checks out, install the
tubes and plug in the unit.

Turn the instrument on and allow a min-
ute or two for warm-up. Use a 5000 ohms/
volt (or better) voltmeter set for its 50-volt
d.c. scale (or a VTVM) to check for d.c.
voltage across R7 (grid “end” is negative}.
Switch to a lower scale if necessary. If

10A1 FAitinn

Parts layout is not critical. Only R8
and C7 should be connected directly
to chassis. All other components which
are grounded are connected to float-
ing ground tie points or bus bar.

¥t R2 Cl! R6 RI Sl R8 C7 C8A
cas

there is no d.c. voltage across this resistor,
the oscillator is not working. Try adjusting
T1's trimmer capacitors, checking again for
a d.c. voltage. Also check for about 125
volts d.c. between pin 5 of the 50B5 oscilla-
tor (V2) and the *“floating” ground. If you
are still unable to obtain oscillation, try
reversing T1's secondary connections,

Once you are sure the oscillator is work-
ing. mount the instrument in its cabinet,
and remove the snap plug covering TI's
adjustments.

Since the Electronic House-Sitter is used
with a standard receiver, you'll need a radio

97



to make further adjustments. Place the re-
ceiver near the transmitter. Turn both in-
struments on and tune the receiver to a
“dead” spot on its dial between 800 and 900
ke.

Now close T1's trimmers fully. Turn up
the set’s volume control and set R7 about
two-thirds up. Then adjust T1's trimmers
slowly, backing each out an equal amount
until a signal is picked up on the radio, This
signal may be heard as a slight hum, as a
“hiss,” or as a squeal, depending on the
relative adjustments of the volume and

gain controls. That takes care of one step.

For closer adjustment, move the receiver
across the room, and re-adjust Tr's trim-
mers. Then adjust L7 for maximum pickup
by the receiver.

Operation. To use the instrument, sim-
ply plug it into a wall receptacle in the
room where you would like to have maxi-
mum audio pickup. Turn the unit on and
adjust gain control R! for desired pickup
level as heard on your pocket receiver. Good
results are also obtained when an carphone
is used with the receiver., —30—

TRANSISTOR ALARM GENERATOR
By DAVE STONE

ERE is a useful and interesting circuit
l which produces pulses of audio tones
at intervals of less than one-per-second to
about eight-per-second. When it is con-
nected to an audio amplifier the resulting
output sounds like a series of *beeps’” much
like the busy signal on the telephone, or
“whoops” similar to the emergency call
Wwhich summons crews to combat stations
aboard a battleship.

The self-quenched superregenerator is an
old standby in the radio-frequency range.
Feedback for regeneration is obtained from
the split primary winding of the audio out-
put transformer (Triad A-65J) and the
circuit produces a normal audio tone at a
frequency determined by C2's capacity and
the primary inductance of T1. It is approxi-
mately 600 cps with the values indicated on
the schematic.

C1 is connected so as to provide cut-off
bias to the base-emitter circuit when it
has suflicient charge. During oscillation it
charges high cnough to “quench” the oscil-
lator and when no oscillator current is
flowing, discharges until the cut-off bias is
reduced and the circuit begins to oscillate
again. The “tone-on,” *‘tone-off” action is
repeated at a rate determined by the values
of C! and L1. The “Pulse Rate” control,
R?, changes the bias and charging condi-
tions which, in turn, affect the repetition
rate.

The values of C1 or L1 can be altered to
obtain faster cycling -up to a rate of about
fifteen-per-second, if desired. The optimum
values for L1 were found to lie between 500
and 700 millihenrys. The 50-200 ohm wind-
ing of a low-to-high impedance trans-

98

former—such as mike-to-grid or line types

will fill the bill. Several transformers of
this type were measured and the low-im-
pedance windings were within the desired
inductance range. The UTC A-10 audio
transformer provides several low-imped-
ance combinations.

The tone of the audio frequency can be
varied by changing the value of C2—the
larger the capacitor, the lower the tone,
while a smaller capacitor will produce a
higher frequency output. C3 and the 600-
ohm sccondary of the A-63] transformer
will work well into a moderate- to high-
impedance p.a. system input.

Use this stage to generate an alarm or
warning signal with the higher pulsing
rates, A burglar alarm relay can be con-
nected to apply power to the alarm gen-
crator when it is activated. The resulting
noisc is guaranteed to attract attention!
Use it as an audible “count-down” signal
over the p.a. system by adjusting pulses to
exactly one-per-second. —30—

Complete schematic of alarm generator. All

parts are standard, intervals are adjustable.
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Portable
Utility
Amplifier

HETHER your interest in electronics lies in servicing,
in project construction, in circuit experimentation and
testing, or in a combination of all these, you'll find that
a self-contained audio amplifier is one of the most valuable
instruments you can add to your home workshop. Here is
a unit you can have fun building, and then use to trouble- B(mery-powered

shoot or debug other projects.
For maximum utility, this audio amplifier was designed

transistorized amplifier

to deliver from 500 to 750 milliwatts with a frequency has many useful
response and distortion level adequate for checking high- . .
fidelity components. Both high and low input impedances workbench applications.

are available, with a variety of input jacks for versatility.
Over-all gain is high enough to permit its use with a mag-
netic phono cartridge, and battery operation minimizes
hum and reduces the possibility of ground loops in check-

ing other equipment.
Easy to build, using readi

ly available components and

There is no power cord in this transistorized

unit. Just connect your source of audio, switch it

By

on, and you have an amplified output—instantly, LUIS VICENS

1961 Edition
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standard hand tools, this unit compares
favorably with high-quality factory-built
equipment in both appearance and perform-
ance. The circuit consists of a three-stage
amplifier using p-n-p transistors. Resist-
ance-capacity coupling is used in the first
two stages, with the second stage trans-
former-coupled to a class AB push-pull
power amplifier.

Construction. You can build the three-

g

PARTS LIST
Bl-—9-volt battery (Burgess 2N6 or equivalent)
C1, C4—30-,1., 6-volt electrolytic capacitor
C2, C6—30-uf., 15-volt electrolytic capacitor
C3, C7, C8--50-uf., 12-volt electrolytic capacitor
C5-—.02-yf., 50-volt capacitor
J1—Miniature open-circuit phone jack
J2--Open-circuit phone jack

st

INPUTS

stage transistorized amplifier on a 31%"-
square Bakelite board (or use conven-
tional wiring, if you wish). A wall baffle
for an 8" loudspeaker provides the ampli-
fier housing. The chassis is bracket
mounted on the rear fiberboard panel of the
baffle with leads to the speaker of sufficient
length to permit testing and repair. The
mounting technique is shown at right.
Before final assembly, install the tran-
sistors, connect the battery and give the
instrument an over-all operational test by
applying a test signal to one of the input
jacks. Use an audio oscillator, radio tuner,
record player, or even a small crystal re-
ceiver for the test. Turn the unit “on” by
rotating the Tone control, and listen to the

<

J]3—Panel-mounting coaxial
nector

J4—RCA-type phono jack

]5-Closed-circuit phone jack

Ql, Q2--2N323 transistor

Q3, Q4- -2N321 transistor

R1--5000-ohm potentiometer (audio taper)

R2--150,000 ohms

R3--470,000 ohms

R4--10,000 ohms

RS, R7, R10—1000 ohms

R6, R9—4700 ohms

R8-—-47,000 ohms

R11--25,000-ohm potentiometer (linear taper)
with s.p.s.t. switch (S2) mounted on rear

R12--220 ohms

R13-—47 ohms

RI4, R15—-10 ohms

S1, §3-—-8.p.d.t. toggle switch

S52-—8.p.s.t. switch on RI11

Tl -Driver transformer; 10,000-ohm primary;
2000-ohm center-tapped secondary (Argonne
AR-109 or equivalent)

T2--Qutput transformer; 160-ohm center-tapped
primary; 3.2- 8-ohm secondary (Argonne AR-
170 or equivalent)

SPKR—8" PM loudspeaker, 3.2- 8-chm voice coil

1—Loudspeaker wall batile

135" x 312" Bakelite board (see text)

Misc. fiberboard, hardware, transistor sockets,
brackets, etc.

microphone con-

All resistors 2 watt
composition unless
otherwise indicated

i

Four input jacks are provided in the utility
amplifier for versatility. Low and high input
impedances can be selected by switch S| and
both 4- and 8-ohm outputs are available for
the self-contained speaker or at output jack J5.

speaker’s output. Adjust the Gain and
Tone controls throughout their ranges to
check them.

Operation. To test a phono cartridge or
microphone, connect it to any of the four
input jacks. Set gain control Rz for the de-
sired volume level and switch S1 to the high
or low impedance settings depending on the
unit being tested. If in doubt, try Si in
both positions.

To test speakers or low-impedance head-
phones, simply plug them into jack J5 and
flip output impedance switch S3 to 4 or 8
ohms. High-impedance headphones can be
tested but will give low volume.

Many other applications are possible for
this versatile instrument. For example, it

ELECTRONIC EXPERIMENTER'S HANDBOOK



Mount amplifier chas-
sis, controls, input
and output jacks on
rear panel of speaker
baffle. Allow suffi-
cient lead length be-
tween speaker, battery,
and rear panel so that
the unit can be open-
ed for test and repair.

Compact chassis is achieved by using
printed-circuit board. Similar layout can
be made on perforated phenolic board.

AMPUFIER

1961 Edition

World Radio Histol



The
. Beautiful

Fetrobeor
CONSOLETTE

~only small
organ with
two full
61-.note key.
boards and
22 stops,
Requires only
2/x372+ {loop
space! Com.
mMmercial value
approximates
ly $1600

or more,

BUILD THIS SUPERB F2scden
ORGAN FROM SIMPLE KITS
and save over 50%/

Give Your

Family A Lifetime of Musical Joy

With A Magnificent Schober Electronic Organ!

Now you ean build the
brilliant, full-range
Schober CONSOLETTE or
the larger CONCERT
MODEL with simple hand
tools! No skills are need-
ed; no woodworking nec-

ment you assemble is as
fine, and technically per-
fect, as a commercial or-
gan ... yet you save over
50% on quality electronic
parts, high-priced labor,
usual store mark-up!

essary. Just as-

semble- clearly [ THE GREAT sFree Booklet

marke elec- end for 16-page
tronic parts COgCERT booklet in full
guided by step- MODEL color describing
by -step instruc-  Mmeets Schober organs
tlons, You duild | specificatiorsof| yoy may build
from kits, as fast American for home, church
or as slowly as Guild of or school, plus
you please...at Organists articles on how

home, tn your
spare time — with a small
table serving as your en-
tire work shop.

Pay As You Build!

Start buildirg your organ
at once, investing just
$18.94! The superb instry-

easy it is to build
your own organ and how
pleasant it is to learn to
play. Also available is 10"
LFP demonstration record
(price $2.00 — refundable
on first order). Send for
literature. No obligation
and no salesman will call.

Mail This Coupon For FREE Schober Literature

And Hi-Fi

102

The Schober Organ Corp., Dept. EE-1
43 West 61st St., Mew York 23, N. Y.

e FREE full-color booklet and
the Schober organs.

[ Please send m,
other literature on
7 Please send me the 107
stration record. | enclose $2.00 (refundable on
receipt of my first kit order),

........... Zone.. .State.... ...,

----------------u—a------------

Demonstration Record TODAY!

hi-fi Schober demon-

|
|

will serve as a low-power p.a. amplifier, a
guitar amplifier, or as a booster for low-
volume transistor portables. And it won't
be hard to find dozens of other uses. —30—

ond

HOW IT WORKS

Audio signals applied to one of the four input jacks

(J1 to J4) are coupled through input switch SI to

Gain control RI. The input circuit normally has a
: low impedance, but it can be changed to a high in-
put impedance by switching resistor R3 in series with
the Gain control. Input signals are applied to the
base of preamp stage Q7. Stabilized base bias is fur-
nished (7 by voltage-divider R2>-K4 in conjunction
with emitter resistor RS, bypassed by C2. Resistor
R6 serves as the collector ioad, with stage decoupling
provided by R7 and C3.

The amplified signal developed across R6 is cou-
pled through C4 to the driver stage, (02, with the
primary winding of driver transformer T7 serving as
Q2's collector load. Transformer T! has a dual job:
it matches (2's moderate output impedance to the
relatively low input impedance of the push-pull stage
and supplies the out-of-phase signals needed to drive
the push-pull power amplifier, 03-04.

The small base bias required by the output stage
for class AB operation is furnished by the d.c. drop
across R13, stabilized by unbypassed emitter resistors
R14 and R15. The power amplifier stage is coupled
to its load through impedance-matching transformer
T2. A negative feedback signal is obtained from T2’s
secondary and coupled back through blocking capaci-
tor C5 and Tene control RI! to 025 collector.

Output transformer T2 has a tapped secondary to
provide a choice of output impedance values. The
signal delivered here is coupled through the speaker
impedance switch $3 and closed-circuit output jack /5
to the loudspeaker’s voice coil. When a plug is in«
serted in J5, the speaker circuit is opened and the
output signal can be delivered to an external load.

-
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Hi-EFi Speaker

Crossover

A s a general rule, small loudspeakers
do abetter jobof reproducing high-fre-
quency sounds than do large units. By
the same token, a large loudspeaker is
best suited to handling low-frequency
or “bass” sounds. Professionally de-
signed high-fidelity installations utilize
this fact by providing two or more
loudspeakers: a small “tweeter” for
high frequencies and a large “woofer”
for low frequencies, with, often, a me-
dium-sized unit for medium-range fre-
quencies.

You, too, can take advantage of this
fact by adding another loudspeaker to
your present radio or phonograph if
you do not now have a hi-fi system.
All you'll need is another speaker plus
a “crossover” to divide the high and
low audio frequencies between the two
units as shown,

Wire the crossover unit according to
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the pictorial diagram. Note that the
two electrolytic capacitors (C1, C2)
are connected “back-to-back,” i.e.,
positive terminal to positive terminal.
Check the wiring after you have com-
pleted it.

Adding a Speaker. If your set now
uses a large loudspeaker, one with a
diameter of from 8” to 12", you'll want
to add a small “tweeter.” This can be
a 3" to 5" loudspeaker or a commercial
tweeter, as offered by most distribu-
tors. An 8-ohm unit will work well
with any impedance woofer.

If your set now uses a 3”-5” loud-
speaker, you’ll want to use it as a
tweeter and add a “woofer.” Obtain a
10” to 12" PM loudspeaker of the best
quality you can afford.

Mount the new speaker in a suitable
enclosure; ask your audio dealer for
his recommendations.

Disconnect the leads now connected
to the voice coil terminals of your
present loudspeaker and connect them
to the Amplifier terminals of the cross-
over. Connect your small loudspeaker
to the Tweeter terminals (1 and 2)
and your large speaker to the Woofer
terminals (3 and 4). Listening to mu-
sic with a good balance between high
and low frequency notes, adjust the
crossover’s control (R1) for the pre-
ferred balance between the two loud-
speakers.

ELECTRONIC EXPERIMENTER'S HANDBOOK



How It Works. In opera-
tion, the two electrolytic
capacitors in series form
a non-polarized “a.c.” ca-
pacitor offering a rela-
tively high impedance to
low-frequency signals but
permitting high-frequen-
cy signals to be applied
to the tweeter with mini-
mum loss. The 4-watt po-
tentiometer (R1) serves
as a variable voltage di-
vider, controlling the
voltage input to the
tweeter. —30-

PARTS LIST

TS1--Two-terminal screw-type terminal strip
TS2—Four-terminal screw-type terminal strip
1—3V4" x 21" x 154" aluminum box

Misc. control knob, screws, nuts, wire, solder, etc.

Cl1, C2—25-volt electrolytic capacitor (see diagram
for values)

RI—4-watt wire-wound potentiometer (see diagram
for values)
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Carrier

Current
Sentinel

By

MARTIN H. PATRICK

Low-cost pager uses
a. ¢. power line for

inter-station wiring.

HERE'S a monitoring unit that can keep
you in direct contact with other mem-
bers of your family in various parts of your
home. Plug the “Carrier-Current Sentinel”
into a receptacle in one room, tune in a
small radio in another, and you can keep
tabs on calls from the nursery, garage,
attic, basement, workshop, or anywhere else
nearby.

The Sentinel uses a small PM speaker as
a microphone and feeds a modulated r.f.
carrier into the a.c. wiring. The signal is
passed along the wiring to a pickup unit
which plugs into an a.c. receptacle and

Schematic diagrams
for Sentinel and pick-
up unit. Switch Si can
be on either RI or R4.

PICKUP UNIT

H7TVAC,
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The Sentinel (above)
feeds signal through
power line to the
pickup unit [coil on
top of radio at left).

couples the r.f. signal from the power line
to an ordinary AM radio.

Despite the low power output of the
Sentinel, the pickup unit enables even an
inexpensive a.c.-d.c. radio to detect any sig-
nal the Sentinel will put out. Parts for
both the Sentinel and the pickup unit
should cost less than $10.00.

Construction. Coils L1 and L2 for the
Sentinel are close-wound on a No. 8 brass
bolt 1%” long; %" fiber washers limit the
winding space to 3%".

Start L1 by winding 300 turns of No. 25
enameled wire on the bolt, tagging the be-
ginning of the winding terminal 1. When
300 turns have been wound, make a loop in
the wire, label it terminal 2, and wind an
additional 300 turns in the same direction.
Label the end of the second 300-turn wind-
ing terminal 3, and you have completed L1.
To hold the windings in place, pass the leads
through holes in the fiber washers.

HTV.AC

SPKR

GROUND
T0
SPEAKER
FRAME
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L UG GROUNDE!

TO SPEAKER
FRAME

z z «PARTS LI
Bl—1.5-volt penlight cell
C1--0.1.uf., 50-volt capacitor
C2—-50-ut., 10-volt electrolytic capacitor

C3, C4 -.0015-p1., 500-volt mica capacitor

C5, C6--0.003-pf., 500-volt mica capacitor (for
pickup unit)

L1—600 turns of #25 enamel-covered wire, cen-
ter-tapped; scrambled-wound on ¥,” brass
bolt, 14" long; length of coil, 34"

L2--20 turns of 325 enamel-covered wire wound
over LI

L3—70 turns of 320 enamel-covered wire wound
on broomstick handle (for pickup unit)

Q1—2N1265 transistor (Sylvania) or equivalent

R1-—5000-ohm miniature potentiometer with
switch SI (Lafayette VC-27 or equivalent)

R2—470-ohm, V-watt resistor

R3--10,000-ohm, Y2-watt resistor

R4--500,000-ohm miniature potentiometer (La-
fayette VC-37 or equivalent)

S1-—S.p.s.t. switch (part of R1)

Spkr.—Miniature permanent-magnet speaker

Misc.—Line cords and plugs, fiber washers, wire,
solder, etc.

"

SR TR TR T

196¢ Edition

e

S

H

Speaker frame serves as a support for
most of Sentinel's components. In the mod-
el, voice-coil lug VCI was removed and re-
placed with a machine screw and spacer
to hold a four-terminal mounting strip.

Coil L2 consists of 20 turns of No. 25
enameled wire wound on top of LI. Label
its terminals 4 and 5 respectively, and pass
them through additional holes in one of the
fiber washers as shown above.

Wire the Sentinel as shown in the pic-
torial diagram, and be sure to use leads
long enough so that the cover of the com-
pleted unit can be removed from time to
time for battery replacement. When wired,
the assembly can be placed inside a 3" x 3" x
1%" plastic or wooden box and the cover
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CITIZEN BAND
KIT SALE!!

Closing out our stock of CB kits. Nationally advertised at
$39.95 up. Complete with power supply, tubes, crystal,
cabinet, coils, etc., less mike. All sales final. Thousands
of satisfied users. Plus FCC application.

110 VOLT CB TRANSCEIVER KIT. . .SALE PRICE $19.95
IVER KIT. ..SALE PRICE $22.95
6 VOLT CB TRANSCEIVER KIT. . .SALE PRICE $22.95

SAVE $$$ ON FAMOUS MAKE CITIZEN BAND
ACCESSORIES!!!
GROUND PLANE ANTENNA—Top quality
ALE PRICE $12.98
3-ELEMENT HORIZONTAL BEAM ANTENNA—
Rege, PRICE $11.99

Crressrrseccsiieio ... SALE PRICE $ 7.98
BUMPER MOUNT ANTENNA + SPRING
+ 1027 WP, ..., L., ... 8A
SINGLE BUMPER MOUNTS. ., .. ..SALE PRIC
DOURLE BUMPER MOUNTS. ....,.SALE PRICE & 6.49

GET ON CITIZEN BAND WITH
MODULAR UNIT KITS!!!

CB CONVERTER KIT: Uses vour car radio to achieve top
quality reception. Complete with cabinet, crystal, tubes,
plugs. 27 high x 6” wide—2 tubes. Power from your radio
or _power supplies............... SALE PRICE $14.50

TRANSMITTER KIT: Complete with push-to-talk micro-
phone, crystal, ecabinet. panel meter to monitor input or
output, 6-channel switching, ete, Regular price $39.95
Lttt ettt aa e ans s SALE PRICE $34.95

AC POWER SUPPLY KIT: Powers converters or transmit-
ters from A.C. source. for usc in fixed station or home
............................. SALE PRICE $16.95

MOUBILE POWER SUPPLY KIT: Transistorized, plugs into
cigarctte lighter. For use with 12-volt systems. Powers
above units. . ea oo .« ....SALE PRICE $22.98

FiELD STRENGTH METER KIT: Includes load box and tel-
escopic whip antenna. A must for every citizen bander
............................. SALE PRICE $14.98
10-1'C. MUBILE NUISE SUPPRESSION

KIT oo, SALE PRICE $2.99
CITIZEN BAND FAMOUS MAKI

TRANSMITTING CRYSTALS. .. ....SALE PRICE $1.99

EMT TUBE TESTER: Checks tubes for shorts, leakage. qual-
ity. Campact—63% x 514 x 214"—2-color meter dial, ob-
solescent proof. In kit form or factory wired.

KIT PRICE $13.,90 FACTORY WIRED $18.83
REAR SEAT SPEAKER KIT: Complete with 6 x 9 oval
speaker, 2-pe. speaker grille, wired 3-way switch, switch
plate,ete. oo L L .. .SALE PRICE $3.19
8-TRANSISTOR RADIO: Top quality import, complete with
carrying case, earphone, carphone case, and battery
....... ferterere i, ... SALE PRICE $16.88

TRANSISTOR EXPERIMENTERS KiT!!!
A kit of transistor camponents for use in various Popular
Electronies constructional articles. A must for the experi-
menter or engineer,
Consists of:

fH—Transistors (Audio,
Driver, LF,)

1—Shiclded Ose, Coil
h—Traasistor sockets
2—Transistor transformers

LE PRICE $ 9.98

10—Terminal strips
3—-=Shielded L.F. coils
1—2-gang var. condenser
b—Trimmer condensers
10—Tubular condensers

1—Transistor loopstick
Transistor manuals

GROVE SPECIAL PRICE................... ... $9.95

6—Min. clee. condensers

Send for our bhargain packed 1961 catalog,
Get the Grove price on supplies.

GROVE ELECTRONIC SUPPLY COMPANY
4078 N. Milwaukee Ave. 4103 W. Belmont Ave.
CHICAGO 41, ILLINOIS

Include postage with orders or 50% deposit. Overage refunded.
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screwed in place; if size isn't too important,
a small cigar box or similar wooden con-
tainer will do.

The coil for the pickup unit (L3) is
wound on a dowel stick %” to 1” in di-
ameter and approximately 5” long; an old
broomstick was used in the model, Wind 70
turns of No. 20 plastic-covered hookup wire
on the form, and pass the ends of the wind-
ing through two holes drilled through the
ends of the dowel. Connect capacitors C5
and C6 in series with the leads, and solder
the free ends of the capacitors to a line
cord. House the pickup unit in a suitable
wooden hox.

Operation. Place the pickup unit on top
of a broadcast radio in the listening room;
to insure maximum pickup, make certain
that the coil of the pickup unit is parallel
to the loop antenna in the radio. Turn on
the radio and tune it to the lowest unused
frequency on the dial.

Now plug the Sentinel’s line cord into an
adjacent receptacle and turn the unit on.
Set the modulation control about midway,
whistle into the loudspcaker “mike,” and
turn the frequency control until you hear
yourself on the radio. Talk into the Senti-
nel and adjust the modulation control for
best sound. Next, unplug the Sentinel and
plug it into a receptacle in the room you
want to monitor, taking care not to upset
the control settings.

Your Carrier-Current Sentinel is now set
for receiving calls. Just talk into its min-
iature “mike,” and the Sentinel will do
the rest.

HOW IT WORKS

The heart of the Sentinel is a Hartley oscil-
lator circuit (coil L1, capacitor C1, and tran-
sistor Q1) which develops an r.f. carrier. The
center-tap of coil LI would ordinarily be con-
nected directly to ground, but in this case the
ground connection is made via the speaker voice
coil. As a result, the output from the speaker
collector-modulates (i.e., plate-modulates) the
r.f. carrier,

Potentiometer RI adjusts the feedback to the
transistor base and thus controls the carrier fre-
quency: potentiometer R4 controls the modula-
tion level in the circuit. The oscillations in L7
are induced in L2 and coupled to the a.c. line
through blocking capacitors €3 and C4.

Coil L3 in the pickup unit concentrates the
signal on the line near the radio’s antenna. The
radio in turn detects the signal and broadcasts
it over its speaker,

S
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This superregen circuit provides FM reception at low
cost, yet combines features of more elaborate sets.

By ROBERT E. DEVINE, WéAVW

ERE’S a one-tube FM tuner that’s in-

expensive, easy-to-build, and remark-
ably good-sounding to boot. Naturally, the
set’s sensitivity doesn‘t compare with that
of commercially available tuners, but it will
pull in most stations within a range of
approximately 10 miles. Parts for the tuner,
including power supply, will cost approxi-
mately $11.

Because it's built around a superregener-
ative detector, the set is comparatively in-
sensitive to pulse interference—auto igni-
tion noise, for example. Another inherent
characteristic of a superregenerative detec-
tor is its tendency to hang on to a signal;
this gives the set a sort of automatic fre-
quency control action.

Although the tuner circuit isn’t much
more complicated than some fancy crystal
sets, bear in mind that its operating fre-
quency is measured in megacycles, not kilo-
cycles. A good many sets will get by with
long, sloppy leads at broadcast frequencies,
but things just won't perk at 100 mc. unless
the wiring is as short and direct as possible.
For this reason, it's best to follow closely
the pictorial layout.

1961 Edition

Construction. The tuner and power sup-
ply were assembled on a 31%"x6%" x %"
piece of plywood. End pieces are 31" x3%"
x %" plywood; the cover is a 10%" x 7"
piece of perforated metal bent into a “U”
shape. If you have trouble with body-
capacity effects, try mounting a 3%" x 21"
piece of sheet metal on the back of the
front panel to isolate tuning capacitor C2;
ground the metal plate.

Since pins 2 and 5 on socket 8O1 were not
needed in wiring, they were removed. The
metal grounding post in the center of the
socket was also removed and replaced with
a wood screw to mount the socket on the
board. A 4-40 nut placed under 8O1 acts as
a spacer to keep the remaining pins from
being pushed out flat as the socket is
tightened down.

Choke RFC1 was wound on a %" dowel,
then coated with polystyrene dope to make
it easier to handle. If you don’t have No. 23
enameled wire on hand, but do have No. 22
or 24, use it instead. Choke RFC? isn’t over-
ly critical, either—-any 7- to 10-mh. r.f.
choke should be satisfactory.

The B+, ground, and heater leads are
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terminated on a three-terminal mounting
strip; RFC2 and L1 are soldered to brass
screws driven into the plywood. The a.c.
cord, the shielded audio output cable, and
the 300-ohm twin-lead can be passed
through holes in the rear panel; make these
holes slightly undersized to grip the leads
firmly.

Note that transformer T1’s mounting
strap is grounded. One red lead from T1
is soldered to a lug under one of TI's
mounting screws; another lug is used under
the other mounting screw. Be sure to

Circuitry of the FM tuner
is extremely simple, as the
schematic diagram shows. A
single triode (V1) is con-
nected in a superregenerative
hookup; power for the tube
is furnished by rectifier DI.

scrape off the paint around T1's mounting
holes to insure good clectrical contact.

One last construction tip—don’t fudge on
the values of resistor R3 and capacitors
C3 and C4. The total cost of these three
parts is relatively small, and their values
are quite critical. Capacitor C3 must be a
silver mica unit as specified.

Operation. With the a.c. power cord
plugged in, an outside antenna attached (a
TV antenna will work well), and the audio
output lead plugged into an amplifier, you
should hear either a hiss or a station. Now

ANT.
L
RFCI
RFC2
o R R2
8.2K 21k 2Sptf| T ——— FAUDD
Cla cre ]+ ouTPUT

HOW IT WORKS

A single triode is used as a superregenerative de-
tector in the familiar Colpitts circuit. Incoming
signals from the TV or FM antenna pass through
the 300-ohm twin-lead to L1, Since coils L1-L2 act
as a transformer, voltage is induced into L2 with
specific stations selected by tuned circuit £.2-C2. The
signal passes to the grid of V1 through grid leak
resistor-capacitor combination R3-C3. Since both
grid and plate circuits of V1 are tuned to the same
frequency by L2-C2, oscillation takes place at that
frequency.

Because of the presence of R3-C3, oscillations
occur simultancously at another and lower frequency.
This second or “‘quenching” frequency throws the
detector in and out of oscillation at its main fre-
quency some 20 to 30 thousand times a second. Since
sensitivity in a regenerative detector is maximum
when the detector is about to go into oscillation,
throwing the detector in and out of oscillation at a
ultrasonic rate results in sensitivity so great that
thermal noise can be heard as a hiss between stations.

The a.f. component in the output from the detector
is filtered by the r.f. chokes and capacitor C5, then
fed to an external amplifier through dic. blocking
capacitor (6. Tower for the detector is furnished
by transformer T1 working in conjunction with half-
wave rectifier D1 and filter C1-R1.

G

e
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all you have to do is adjust C} or L1 for
best performance, and expand or compress
L2 so that the tuning capacitor covers the
88- to 108-mc. range.

Capacitor C} is properly set when its
capacitance has been increased as much as
possible with the detector still oscillating
over the entire frequency range. With C4
at maximum, the receiver will be dead over
part or all of the FM band. Too tight a
coupling between LI and L2 will also stop
the oscillation, but the coupling here should
be as close as possible to bring in stations
strongly and eliminate hiss. You can also
try grounding one side of L1, make the con-
nection permanent if it results in a stronger
signal.

If you can’t get stations on the high end
of the band, unsolder L2, expand it slightly,
re-solder it in place, and see if the high end
of the band comes in. If it does not, repeat

ELECTRONIC EXPERIMENTER'S HANDBOOK
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— TO ANTENNA

/N mz“h AUDIO QUTPUT

TO AMPLIFIER

SHIELD

PARTS LIST

Cla/Clb—20-20 uf., 150-volt electrolytic ca-
pacitor

C2a/C2b 15-uut. dual variable capacitor
(Bud LC 1660 or equivalent)

C3  5§0-uuf. silver mica capacitor

C4—7-45 upl. trimmer capacitor (Centralab
Type 833 or equivalent)

C5--.005-uf. disc capacitor

C6—.25-ut., 400-volt capaciter

DI 50-ma., 130-volt selenium rectifier

LI- -1/, turns of #14 enameled wire, 14"
long, %" in diameter

L2 -4/, turns of #12 enameled wire, A
long, V2" in diameter

RI1- 8200-ohm, l-watt resistor

R2 27.000-ohm, !%,-watt resistor

R3 -4.7-megohm, %4-watt resistor

RFCI 30" length of =23 enameled wire
wound on 14" form

RFC2 8 mh. r.t. choke

S01--7-pin miniature socket

T1. -Power transformer; primary, 117 volts
a.c.; secondaries, 125 volts at 15 ma., 6.3
volts at 0.6 amp. (Stancor PS-8415 or equiva-
lent)

V1--6C4 tube

1--31%" x 614" x 14" sheet of plywood

2--3147 x 314" x V4" sheets of plywood

] ~101" x 7" piece of perfcrated metal

Misc.—Tuning knob, a.c. cord and plug,
shielded wire and phono pin plug, 300-ohm
twin-lead, three terminal mounting strip,
wire, solder, etc.

1941 Edition

Parts are assembled in breadboard
fashion on a 34" x 6'2" plywood
base; slightly undersized holes in rear
panel hold 300-ohm twin-lead, line
cord, and audio output cable securely.
Shield behind front panel is optional.




Coils LI and L2 are
hand-wound from
No. 14 and No. 12
wire respectively and
held in place by
their own leads. Al-
though the coils
should be as close
together as possible,
theyshould not touch
each other. Spacing
of L2 can be varied
until the tuner cov-
ers the entire 88-
108 mc. FM band.

3 but this should take only a few minutes.
(6\ ", TU;I;,LS #14 Remember that you are not working on
= WIRE, %' DIA. the AM broadeast band with this little
tuner, hut you are tryving to receive 100
[k,;_\\\) mc. signals, Therefore, y.ou must use sho'rtj
T L2 direct leads on everything but the power
KS_:_() ‘:’f;“f:”s supply circuits. It is best to follow the lay-
KE/{) 3" L“éug,' out shown in the photographs and in the
é&/_/’) " DIA. drawing just as closely as you possibly can
\ e

so you will not be troubled with any para-
sitic oscillations.

this procedure until it does. On the other Prepare to be pleasantly surprised if you
hand, if the tuning capacitor becomes fully  have a hi-fi rig to feed the tuner into. Many
enmeshed before you get to the lower- people are astounded at the quality of
frequency stations, unso'der L2 as above,  sound that emanates from this ultra-simple
but compress it before replacing it. If this  unit, In fact, you're likely to be swamped

doesn’t work, add one turn to the coil—  with friends by the bushel who want you
you'll have to make a new coil to do so, to whip up one for them.

" 2o o0 EEEE e e .. CUT OUT AND MAIL TODAY LRI N R BN N R W NN W N

BFREE OLSON

dibiddtl C ATALOGS
DIAL TELEPHONE

We will send you a new issue every 6 weeks for a full year -
NO CHARGE! Compare our World Famous Values.

(] SEND FREE | MAIL TO: OLSON ELECTRONICS

(Formerly Olson Radio)
$7 93 : LAMALOCS : 905 S, Forge St., Akron 8, Ohio
7 O Send Dial
No. PH-3} A4 W. Telephone | NAME
Standard phone ,(;l @$193, | Appress
tompany model. plus )
1 postage | eIy ZONE____ STATE
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- Compact
Two-Tube

Stereo
- Amplifier

Complete stereo amplifier uses
only 2 tubes, requires no power
transformer. Delivers 3.5 watts
per channel, and includes controls.

By J. AUGERI and D. CHRISTIANSEN,

CBS Electronics

Over-all view of the two-tube stere-
ophonic amplifier covered below.

HIS compact, lightweight (less than four

pounds) stereo amplifier uses just two
tubes and is built on a chassis measuring
only 5"x7"x2". With the proper choice
of stereo cartridge it provides on the order
of 3.5 watts per channel. Although the unit
should not be compared with higher power,
hi-fi amplifiers, it does do a good job where
simplicity and compactness are required.
Versatile controls include “on-off” and mas-
ter volume, balance, bass, and treble can-
trols.

The key to the unit's compactness is in
the use of the CBS-Simplex circuit devel-
oped by CBS Laboratories of Stamford,
Conn. This circuit saves money as well as
space. Thus, in addition to the two tubes
already mentioned, the builder needs only a
pair of inexpensive output transformers
and a handful of resistors, capacitors, and
miscellaneous parts.

Although the CBS-Simplex circuit has
been adequately described elsewhere.™ * the
reader may find the following review of its
operation interesting and helpful. The
schematic diagram shows the basic push-
pull circuit with an additional output

14

transformer (T2) connected in series with
the “B+" centertap of the push-pull trans-
former (T1). This second transformer,
plus the symmetrical connection of the
speakers with respect to the transformer
combinuation, are the important features of
the circuit.

What the circuit accomplishes, in effect,
is the selective amplification of two sepa-
rate components of the total stereco signal

‘the “major” component by push-pull ac-
tion and the “minor” component by single-
ended action. Beyond the stylus itself, the
total signal does not exist as a single meas-
urable entity. It does exist, however, at the
grids of V1 and V2. as two separate signals
proportional to the right- and left-channel
information picked up by the stylus and,
as we shall see, at the output transformers
in somewhat different form.

If the instantaneous values of the signals
at the input grids are R (right) and —L
(left). respectively, then a signal propor-
tional to R plus L is amplified vi« the push-
pull action of the circuit and a signal
proportional to R minus L is amplified by
its single-ended action. Herein lies the se-

ELECTRONIC EXPERIMENTER'S HANDBOOK



Complete schematic dia-
gram and parts listing for
the two-tube stereo amplifier.

X
SFeRED il
CART

o PARTS LIST

W

R4

R1—2 megohm, V2 w. res.
R2, R10—2 megohm, V2 w. dual
audio-taper pot

— e
R3, R11—1800 ohm, V w. res. .

R4, R12—220,000 ohm, Vs w. res. "TV%¢

RS, R13—500,000 ohm, V2 w. dual

Ri2

cHassis
e ND

1€ H!
T g B-8US

[\ K3
7

linear-taper pot
R6, R14—1 megohm, V2 w. dual
audio-taper pot
R7, R15—-470,000 ohm, V2 w. res.
R8, R16—1200 ohm, V2 w. res.
R9—2 megohm, V2 w. audio-taper pot
R17—75 ohm, 2 w. res.
R18-—22 ohm, 2 w. res.
R19-—120 ohm, 4 w. res.
R20—200 ohm, 1 w. res.
C1-—.1 uf. paper capacitor
C2, C5-—.005 uf. paper capacitor
C3, C6—.0005 uf. paper capacitor
C4,C7—.1 uf. paper capacitor
C8-—100 uf., 150 v. elec. capacitor
C9-—80 uf., 150 v. elec. capacitor
C10—100 uf., 25 v. elec. capacitor

cret of the circuit. With proper phasing of
the cartridge terminal voltages, the “R plus
L signal is directly related to the lateral
component of stylus motion. Because this
lateral component determines the main
qualities and power of both channels, it is
logically the component we want to amplify
via push-pull action.

The other (“R minus L") component, al-
though important, is less critical by virtue
of its being related to the vertical com-
ponent of stylus motion and it is amplified
“single-endedly.” This selective amplifica-
tion of the two portions of the stereo signal,
incidentally, enables the builder to use a
parallel or single-ended transformer (T2)
that is even smaller and less expensive than
the push-pull transformer (71).

The individual channel information is
recovered at the speakers by connecting
them as shown. Thus, if the voltages at the
secondaries of T1 and T2 are, for example,
10 (R+L) and 5 (R—L), respectively, the
actual outputs can be computed by tracing
the connections to each speaker. They
would be, for the right channel: 5 (R—L) +
1, X 10 (R+L) or 10R and for the left
channel: 5 (R—L) — % X 10 (R+L) or
—10L.

Thus we note that the right and left
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C11—-60 uf., 150 v. elec. capacitor

CHI 1.5 hy., 200 ma. filter choke :

SI—S.p.s.t. switch (ganged to R2, R10)

SR1--Silicon diode (IN1081)

Stereo Cart.—Columbia SC-2 stereo cartridge
or equiv. (see text)

Spkr. 1, Spkr. 2—High-efficiency type speaker,
4-ohm v.c.

T1—Output trans. 5000 ohms to 15, 8, 4 ohms
@ 18 w. (Stancor A-3872 or equiv.)

T2-——Output trans. 2000 ohms to 4 ohms @S
w. (Stancor A-3876 or equiv.)

V1, V2--50FY8 tube (CBS)

4-—Phono input jacks (RCA type)

1—-5" x 7" x 2" chassis

i " e

channels are completely symmetrical with
respect to both quality and power. The
minus sign at the left channel output sim-
ply indicates opposite phase, as did the
minus sign at the left channel input. It
means that the leads to one speaker must
be reversed in order to get the two speak-
ers to operate in-phase.

The cartridge used by the authors is the
Columbia SC-2. This commercially avail-
able cartridge is manufactured specifically
for use with the CBS-Simplex circuit. It is
identical to the Columbia SC-1 except for
phasing of terminal voltages. Although
other 3-terminal cartridges cannot be used
with this circuit, 4-terminal cartridges
having a sufliciently high output can be
used by properly phasing their output volt-
ages externally (reversing leads to one
side) .

Construction Details. The amplifier is
built around a pair of newly introduced
audio tubes (CBS 50FY8's). Each com-
bines a high-mu triode and a power pen-
tode in a single envelope. Plate and screen
voltage required is only about 123 volts and
thus a single silicon rectifier can be used
for the d.c. supply.

The builder will find it convenient to
first mount all the components with the ex-
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ception of the controls. The 1N1081 silicon
diode is mounted in a diode holder which
is screwed to the side of the chassis. The
heaters should be wired first, with the d.c.
supply next. For low hum, care should be
taken to wire the heaters so that pin 4 of
each tube is toward the ground side and
the heaters are on the ground side of R19,
the 120-ohm, 4-watt resistor. Incidentally,
C8, €9, C10, and C1! can be a multiple-
section clectrolytic, but in the amplifier
shown in the photographs, C10 and C11 are
actually separate capacitors.

Other connections are then completed
and finally the controls are mounted and
wired. Shielded wire is used between the
input jacks and the controls. The shielded
wire should be grounded to the chassis at
the input jack end only to minimize hum
pickup.

The balance control, R9, is a single 2-
megohm audio-taper pot on one side of the
amplifier only. This was done in order not
to sacrifice any gain and means that the
tubes may have to be swapped, initially, so
that the stronger tube is on the same side
as the balance control. Master volume,
bass, and treble controls are dual half-watt
pots and the “on-off” switch is ganged to
the master volume control.

The builder will probably want to experi-
ment with various speakers. Of course,
they should be of the conventional high-
efficiency type. For best results they should

be identical and should have a voice-coil
impedance of 3-4 ohms. The authors used a
pair of Columbia AX130's, each having a
12-inch woofer and two 4-inch tweeters in
a 4.5 cubic foot cabinet.

One speaker is connected to the common
(black) lead and the other to the 15-ohm
tap (green lead) of the push-pull trans-
former secondary. One side of the parallel
transformer secondary is grounded to the
chassis and the other is connected to the
center tap (brown lead) of the push-pull
transformer.

Speakers must be connected to operate
in-phase. Phasing can be checked just as it
is with conventional separate-channel
sterco amplifiers. Note that this check
should be made with signals applied to the
input of the amplifier. If the speaker phas-
ing is checked at the loudspeakers them-
selves, connections should be made in such
a way that they are oppositely phased. This
is required since the polarity of the signals
applied to the speakers in normal operation

is of opposite phase rather than being in-
phase.

The system will provide amazingly good
quality stereophonic sound at power levels
entirely adequate for the average-size liv-
ing room or den.

REFERENCES

1. Crowhurst, N. H.: “Single Push-Pull Stage for Both
Sterco Channels,” Rapvio & TV Nrws, January, 1959,

2. Buauer, Hollywood & Maerkle: 4 Two-Way Stereo-
phonic dmplifier,” Audio, October 1958.
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Direct

Reading

Freqguency

Meter

This handy gadget
measures frequencies from
20 to 5000 cps.

} ERE IS a direct-reading frequency me-

ter that requires no tubes or batteries.
A handy gadget for the workbench, it will
measure frequencies between 20 and 5000
¢ps at any voltage between 15 and 200 volts,
and will indicate the frequency directly on
a meter scale which, once calibrated, needs
no further adjustment.

You can build the unit in a 6"x5"x4"
aluminum utility case and arrange the com-
ponents to your own liking. Calibration
potentiometers R3 and R} should be re-
cessed behind the panel to prevent them
from being turned after the instrument has
been calibrated,

Calibration. An audio generator having
an accurate range of at least 20 to 5000 cps
and an output of 15 volts or more will be
needed for the initial calibration of the fre-
quency meter,

First, turn potentiometer RJ fully coun-
terclockwise and set selector switch 87 to
the “X1"” position. Now connect the audio
generator output to the froquency meter
input. The gencrator should be set for 15
or more volts output at 500 cps. Adjust Ry
until meter M/ reads half-scale, or 25 mi-
croamperes. (As frequencies or voltages
are shifted, M/ may go off its center scale
reading. If it does, use £27 to reset M1 to a
center scale rcading.)

18

By ROBERT J. D’ENTREMONT

Next, adjust R4 until meter M2 reads full
scale (1 ma.). Progressively decrease the
frequency as follows: 500, 400, 350, 300,
250, 200, 170, 150, and in steps of 10 cps
down to 20 cps. Keep a record of M2's
reading at each frequency.

Repeat the above procedure with S7 in
the “X10” position. Set the generator to
5000 cps and set B3 for a fu.l-scale (1-ma.)
reading of M2. Decrease the frequency as
follows: 5000, 4000, 3500, ete., as was done
for the lower scale. Keep M1 at center
scale at all times.

Now the scales should line up for all fre-
quencies in the ratio of 1 to 10: for ex-
ample, 400 cps and 4000 cps snould be at
the same point on the meter scale. If they
do not line up, it means that C1 does not

ELECTRONIC EXPERIMENTER'S HANDBOOK



Polarity of the meters and diodes must
be observed. For reasons of economy,
a l-ma. meter could be used for MI, in-
stead of the 0-50 zamp. meter specified
in the parts list, and an 11,000-ohm resis-
tor for R2. In this case, Ri would have
to be adjusted for an input level read-
ing of .5 ma. on M1 for all measurements.

have exactly one-tenth the capacity of C2.
To correct this situation, either adad or re-
move capacitance to change C1 slightly un-
til the scales agree.

After recording the relationship of ma.
to frequency, a new meter scale can be
lettered, or a record of current vs. fre-
quency may be pasted on the instrument
casc. Letter the scale from “0” to “500”
and mark switch 87 showing the “X1” and
“X10" positions. If you wish, you can also
attach operating instructions to the case.

Operation. Sct switch SI to “X10." Be
sure to rotate potentiometer RI fully coun-
terclockwise. Connect the leads from the
input terminals to the unknown voltage and
frequency source, and rotate R1 slowly
clockwise until M1 reads 25 microamperces.
If the meter necdle of M2 is above 50 on
the scale, that reading multiplied by 10
equals the frequency in cps.

If the meter reads below 50, the fre-
quency under test is less than 500 cps and
you can use the “X1"” scale. In this case,
set 81 to “X1," readjust M to 25 pamp.,
and then read the frequency directly on
meter M2.
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s PARTS LIST

C1—.01-uf., 400-volt capacitor

C2—.1-uf., 400-volt capacitor

CRI, CR2, CR3--IN34A diode

Fi1- lg-amp. 3AG tuse, and holder

MI1—0.50 pamp. d.c. meter

M2--0-1 ma. d.c. meter

RI- 100,000-ohm, 2-watt wire-wound potentiom-
eter

R2--220,000-ohm, Y2-watt resistor

R3, R4- -25.000 ohm potentiometer

S1--S.p.d.t. rotary switch

1-—6" x 5" x 4" aluminum utility case

Misc. test lead wire, tip jacks, knobs, hardware

" A W

s HOW 1T WORKS o

Input level indicator meter M1, in conjunction
with K1, R2 and CRI, serves to sel a standard
reference level. The actual reading of M1 is not criti-
cal provided the same setting is used for the initial
calibration and all subsequent readings,

When an alternating voltage of constant amplitude
and waveform is impressed upon capacitor C1 or Cc2
(depending upon the scale being used), the current
through the capacitor is directly proportional to the
input frequency. 1f the frequency is increased, the
current through the capacitor to diodes (R2 and
CR3 increases proportionately. The d.c. output of

the diodes is read by meter M2, which indicates the
frequency,

119



MODULATE YOUR
GRID-DIP METER

« « « with this easy-to-build

plug-in accessory.

By R. L. WINKLEPLECK

OST EXPERIMENTERS who have

used a grid-dip meter (GDM) as a
signal generator know that it suffers from
one major weakness in this application: the
r.f. signals produced are unmodulated. It's
difficult to use a GDM to check a receiver
by ear, since no modulation of the r.f. signal
from the GDM means no audio from the
speaker of the receiver under test. Lack
of a modulated output makes it virtually
useless for alignment purposes, too.

But modulating your grid-dip meter is
easy with the handy accessory shown here.
It plugs into the phone jack on the GDM
and requires no changes in the meter’s cir-
cuitry. Plug it in, and your GDM is in-
stantly modulated. Unplug it, and your
GDM is precisely as it was before.

The modulator draws all its power from
the meter, and its modulation frequency
can be varied by adjusting the GDM'’s
sensitivity control. This plug-in accessory

Jt Parts placement is not critical. Any
small container can be used to house the

modulator. The phone plug should match
the phone jack on the grid-dip meter.

120
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HOW 1T WORKS

The modulator is a one-transistor feedback oscil-
lator which operates without a battery and is driven
by current in the grid circuit of the GDM. Trans-
former 71 provides audio fecdback between the cal-
lector and emitter circuits of the transistor. Capaci-
tor C1 tunes the emitter circuit to the frequency of
oscillation, and resistor R1 limits current surges. The
unit acts as a grid modulator by varying the GDM
arid current at an audio rate.

T s

will work with almost every grid-dip meter
on the market that has a phone jack. And
vou can build it in one evening for less than
three dollars.

Construction. The author’'s model was
built in a 35-mm. film can. Any small con-
tainer will do, but choose onc small enough
to clear the controls and switches on the
grid-dip meter. Cement the miniature
phone plug to the lid of the can. If your
GDM has a standard-size phone jack, use a
mating plug and mount it on the container
with a nut.

All other components of the modulator
are mounted on a 3%”x 12" picce of per-
forated phenolic board attached to the un-
derside of the lid. Component arrangement
is not critical. Complete all wiring before
the circuit board is attached to the lid of
the can. Check the schematic or instruc-
tion manual of the grid-dip meter before
wiring the phone plug. Polarity at the
GDM phone jack must be observed or the
modulator will not oscillate.

Another transistor can be substituted for
the CK722 used here, but the frequency of
oscillation may vary. The value of capaci-
tor C1 will also affect the frequency. 1f you
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m
Qt ARGONNE AR109 OR
CK722 LAFAYETTE TR-98

SRI

> 1K )
2 172 W.

MIN.
PHONE PLUG

—L

BOTTOM
VIEW
cK 722
EMITTER » COLLECTOR
BASE
Various transistors and transformers

can be substituted in the GDM modulator
circuit, Changing the value of the ca-
pacitor will vary frequency of oscillation.

use a transformer other than one of those
indicated on the schematic diagram, the
circuit may refuse to oscillate; in this case,
try reversing the leads to cither the pri-
mary or sccondary of the transformer.

Operation. Plug the modulator into the
phone jack of the grid-dip meter, and place
the GDM near the recciver antenna or i.f.
circuit. Adjust the meter to the frequency
of the circuit under test.

Now position the GDM scnsitivity con-
trol for the desired audio tone and modu-
lation level. You'll find that the frequency
of oscillation varies with the voltage at the
phone jack. The author's model oscillates
in the range from 100 to 1000 cps.

When you want to go back to normal
erid-dip meter operation, simply unplug
the modulator. —30+
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Build a
Dual-Meter Transistor Tester

OMETIMES you'll finish building a transistorized

project and find that it doesn’t work. It's easy

enougn to recheck your wiring, but if you do and the

unit still doesn’t work, then what? Were the tran-

You can check both audio sistors good before you put them in the circuit?

and power transistors with Were they burned cut accidentally? It's obvious

that you need a transistor tester to check the tran-

sistors before you wire them into the circuit and to
check them again if the circuit stops working,

This tester measures the two important charac-

teristics of almost all audio and power transistors:

current gain (Beta) and collector-to-base leakage

(I..). Only transistors which have a 5-ma. maxi-
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Transistor tester base current control R2
should be wired so that maximum resistance
is obtained when ganged switch Sl is open.

mum collector current cannot be tested
with this unit; see the manufacturer's data
for special testing techniques for these low-
current jobs.

Two meters are built into the tester to
allow the base current and the collector
current to be monitored simultancously
under various bias settings. This monitor-
ing feature enables a transistor to be tested
under actual circuit load conditions.

For maximum flexibility, no sockets were
incorporated in the tester proper. The tran-
sistor under test is simply connected by its
leads to the tester terminals. An adapter
which plugs into the tester’s binding posts
can be built which will accommodate the
various types of power and audio transistor
sockets.

Parts used in the tester and optional
adapter are not critical. With all new com-
ponents, cost of the tester is about $15.

Construction of the tester is begun by
mounting all the components dircctly on
the cabinet. Before mounting f{unction
switch 82, crimp all jumper leads to the
switch terminals. After the switch is
mounted, connect and solder the remaining
leads to it.

The transistor tester adapter can be
built into the smallest Minibox that will
accommodate a standard three-lead tran-
sistor socket (in-line or circular type) and a
power transistor socket. When a transistor
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TESTER PARTS LIST

C1, C2, C3, C4- - 160-uf., 15-volt capacitor

D1, D2--1N91 germanium diode (Sylvania)

F1l, F2- Vy-amp. 3AG fuse (to fit PL1)

M1 -0-1 ma. meter (Shurite 950-9300Z)

M2--0-100 ma. meter (Shurite 950-9307)

PL1--Fuse plug (El-Menco EL-32)

RI- 6800-ohm, ! >-watt resistor

R2 150,000-ohm potentiometer (IRC Q13-328)

R3--1000-ohm, 1-watt resistor

R4, RS -33-ohm, ! 2-watt resistor

SI. On-off switch mounted on rear of R2 (IRC
76-1)

S2 -Four-pole, lour-position rotary switch (Cen-
tralab PA-1013)

T1- -6.3-volt filament transformer (Triad F-13X)

1-—7" x 5" x 3" Minibox (Bud CU-21084)

3-—Five-way binding posts

2- Pointer knobs

2—Six-lug terminal strips

i

Fatumim m L R T

is being tested, the adapter's banana plugs
(which are connected to the appropriate
pins on the transistor sockets) plug into
the tester's universal binding posts.
Testing for leakage is simple. Rotate
function switch 82 to Leakuge N-P-N or
Leukage P-N-P, depending on the transis-
tor in question. Connect the transistor base
Jead to the tester’s emitter binding post.
Then connect the transistor collector to the
collector binding post. Lecave the transis-
tor emitter lead unconnected. (The transis-
tor cmitter is left unconnected for all
leakage measurements.) Now turn on the
tester by advancing the Base Current po-
tentiometer (R2). If the 0-100 ma. col-
lector current meter (M2) is not deflected,
the leakage current is within acceptable
limits.
You can safely measure the exact leak-
123



R3
—= '/‘/ T ::)\y Observe polarity of diodes
== 52/RI0 and capacitors in tester

power supply detail (left}.

S2 FRONT AND REAR
DECK DETAIL

Two-wafer ganged function
switch is used in tester as shown
in pictorial diagram above. Both
wafers are identical. Note that
pins two and eight are not used.

Power cord of tester is led through
grommet in mating half of Minibox
before soldering it in place.

124 ELECTRONIC EXPERIMENTER'S HANDBOOK



EMITTER

COLLECTOR

Tester adapter has two sockets
accommodating power transistors
and smaller audio transistors.

Current gain
(Beta) test for
n-p-n transis-
tors is identical
to p-n-p test
shown in sim-
plified schemat-
ic but polarities
of meters an
power  source

3 l BASE
< CURRENT

<

are reversed by
switching

‘ ~10V.0.C. S2.

Leakage test
effectively puts
two meters in
series with tran-
sistor as shown
in simplified

schematic. Po- {
larities for EMITTER
n-p-n transis- CONNECTED
tors are re-

versed as in
Beta test.

"0" (COMMON) ~10V.0.C.
age current on the more sensitive 0-1 ma.
base current meter (M1). Turn off the
tester and reconnect the transistor base
and collector leads to the corresponding
tester binding posts. Do not conncct the
emitter lead; keep the function switch in
the “leakage” position. When you turn
on the power, you’ll find that most transis-
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ADAPTER PARTS LIST oy

1—2%" x 28" X 154" Minibox (Bud CU 2100A) H

1—Three-lead transistor socket

1--Power transistor socket (Motorola MK-10 or
equivalent)

3—Banana plugs

T T R i
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tors will give little—if any—deflection of
the 0-1 ma. basec current meter. Some low-
leakage silicon units will give no percep-
tible deflection at all.

If the transistor passes the leakage test,
you can safely perform the current gain
(Beta) test. Current gain cannot be read
directly on the tester, but Beta is very
easily found by dividing the collector cur-
rent reading by the base current reading.

The Beta test is made by setting S1 to
Beta N-P-N or Beta P-N-P. Make sure the
power is off. Connect the transistor base,
emitter. and collector leads to the cor-
responding binding posts. Check the manu-
facturer’s specifications for the maximum
collector current for the transistor under
test and never exceed this value as read
on the 0-100 ma. collector current meter.
Now switch on the tester, but leave the
Base Current pot full counterclockwise.
Record the base current and collector cur-
rent meter readings. Dividing the collector
current by the base current will give you
one value for the Beta (current gain) of
the transistor under test.

Now increase the base bias current with
the Base Current potentiometer. This will
cause an increase in the collector current.
Once more, record the meter readings and
compute the current gain. Continue this
process until you have several values for
current gain.

Note that Beta is constant except at the
higher collector currents; this is a normal
transistor characteristic. Check your com-
puted values for the current gain against
the manufacturer's specs to sec if the
transistor is up to snuff.

You'll soon find that you'll have more
confidence in the circuits you build and
troubleshoot. Using the tester, you'll be
able to give transistors a rapid checkout
and use them to best advantage. 30—
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Citizens Radio
Tune-Up Meter Probe

Probe ready for final assembly. Coax cable is wired in last.

By HAROLD REED
Construct this simple VTIVM
probe for transmitter tuning
and for monitoring the audio

quality of your CB station rig.

HEN tuning-up and adjusting any

radio transmitter the job is done most
quickly and efficiently by picking up a small
rf. voltage at any particular stage and
tuning for maximum, as indicated by a
suitable meter.

The r.f. voltage may be rectified by a
diode and applied to a d.c. meter for indica-
tion. In this unit, output is applied to the
high-impedance input circuit of a VTVM set
to one of its low d.c. ranges. The crystal-
rectified current flows through the VTVM
input circuit and produces a low voltage
that is easily read on the meter.

Circuit Analysis
The tune-up meter circuit consists of an

126

untuned r.f. pickup coil made up of two
turns of wire coupled through coax to a
germanium crystal diode. The r.f. signal is
converted to d.c. by the diode and this out-
put is applied to the connector of the VTVM
which is normally used for d.c. measure-
ments. An r.f. bypass capacitor is con-
nected across the diode output, as shown in
the schematic diagram. The meter sensi-
tivity is adjusted by means of a variable
control while a phone jack is provided for
the aural monitoring of the audio signal
from the transmitter.
Construction Details

The few component parts required for
this device are assembled in a metal con-
tainer. A metal, rather than a plastic,
housing is preferable because of its shield-
ing properties. Although any metallic en-
closure will be satisfactory, the one shown
in the photograph is made of parts salvaged
from the junk box. These are an old split~
type tube shield and two caps from an
electric pull-chain lamp socket which fits
snugly over the ends of the tube shield.
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A mating connector for the VTVM is
soldered into one of the end pieces and the
monitor phone jack is mounted in the other
end piece. A hole was also drilled in this
latter cap and fitted with a % -inch rubber
grommet for passage of the input coax
cable.

The miniature meter-sensitivity control
is mounted in the shield housing as shown
and a 3-terminal stand-off is soldered to the
inside of the shield for tie-point connec-
tions, including the leads of the diode and
capacitor.

After wiring, the end pieces are slipped
over the shield and soldered in place. A
bead of solder is also run down the tiny slit
where the shield butts together. There was
no concern about soldering up the contain-
er in this manner since it is unlikely that
anything inside will ever have to be re-
placed. Of course, the meter probe should
not be coupled tightly to higher powecered
transmitters, as this may burn out the
crystal diode that is used to detect the
radio-frequency signals that are indicated
on the vacuum-tube voltmeter.

The r.f. probe consists of the pickup coil
which is two turns of No. 18 insulated wire,
%-inch in diameter. The coil is connected
to the end of a 2-foot length of small-size,
T5-ohm coax cable. The coax cable fits
nicely into a 6-inch length of 14 -inch plastic
tubing which serves as the probe body or

handle. A dab of cement at each end of the
tubing will hold the coax in place. The com-
pleted device is small and easily manipu-
lated.

Using the Device

The pickup coil of the r.f. probe is loosely
coupled to any r.f. coil of any stage of the
transmitter or antenna. (Note: The holder
of a commercial radio operator’s license
may check and adjust the oscillator coil,
but the unlicensed operator must confine
his adjustments to the final r.f. amplifier or
antenna circuits.) The VTVM voltage
range-switch should be set to one of the
two lowest voltage ranges. The author
found the 1.5- and 5-volt settings both
satisfactory. The meter-sensitivity control
of the tune-up adapter is then set for suit-
able VTVM meter deflection. The r.f. stage
being checked is now tuned for maximum
indication on the VTVM.

Using a “VoltOhmyst,” meter deflection
to center scale was obtained with the volt-
age range-switch set to 5 volts and off-scale
deflection resulted with the range-switch
in the 1.5-volt position when checking the
various stages of the Citizens Band trans-
mitter.

To aurally check audio modulation of the
transmitter it is only necessary to plug a
pair of magnetic headphones into the phone
jack of the device. The audio quality is

then directly monitored. 30—
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Complete schematic diagram of the sim-
p