101

ELECTRONIG)
PROJECTS

e Fuzz Box  Metal Locator « Power Megaphone e
FM Wireless Mike ¢ Auto Tachometer VU Meter
« CB Mod Meter  Speech Clipper « BCB Booster e
Flasher « Motor Speed Control  Electronic Siren
» Crystal Radio « TV Coupler « Electronic Keyer ¢
Burglar Alarm » Metronome ¢ Photo Flood Dimmer

...and a whole lot more!



Dazzle your friends with lightworks.

— .
Sound n’ Color l Translators Strobe Lites

d n ) ad | 5 o white light from Xenon

t 1 c t of aud
0 [ d.

z sily P f X
or radio $29.95 tr $
$39.95 wuved.

Build the Stereo Kits praised_‘ by experts.
_ LNTETEETTT

- 53AAAKE N
G L e Ral Kol ol 11 ol e = - o - =
W \M/FM S Wi ] t
A [ 9
4 t
M
t W
9 wire A

Build for fun and use with
Elcocraft jiffy project kits.

ritamant 1n kite

Thepene T P A

EC-2500 Fuzznox $8.95

)2

EC-1900 TREASURE FINDER $9.95

$8.95; EC-2700 Police & Flre Converter

Shape up your own car/boat with EICO Engine Analyzer

4 1 Compiete! e total on/rlechcal
N

1 1] ’ ] M 888. 549.9‘ klv

569.39 wired

EICO 240 Solid-State EICO 379 Solid-State E1C0242 Solid-State E1CO 150 Solid-State EICO 330 Solid-State
FET-TVOM Sine 'Square Wave Generator Deluxe FET-TVOM Signal Tracer RF Signal Generator
$59.95 kit, $79.95 wired $69.95 kit, $94.50 wired $69.95 kit, $94.50 wired $39.95 kit, $69.95 wired $59.95 kit, $84.50 wired

You save up Io SO% wnh EICO Knls Smce 1945 Best Buys in Electronics, Over J Mnllnon EICO Inslmmenls Now in
Pesessesessseetecccccnsane ) .o ceen

FREE 1970 CATALOG 1u/ £1C0 Jine of 200 best by

i e EICO Eleclmnlc Inslrumenl Co., Inc.
L Y/ EICO Canada Lid.

liwick Drive, Westor ntari

Use.
esedecessessscccsanns

101-70

State
Y



You get more for your money from NRI

THE ONLY

COLOR TV
TOTALLY
ENGINEERED
., FOR TRAINING

BUILD » TEST - EXPLORE All this is yours — from Achicvement Kit, to solid state Radio, to traiaing-enginecered Color
TV set—when you enroll for NRI's TV-Radio Servicing course. Other courses equally complete. Unique train-
ing methods, “bite-size” texts, many personal services have made NRI the leader in its field for over 50 years.

NRI Programmed Equipment Gives You Priceless Confidence,
Makes Learning TV-Radio, Electronics Fast and Fascinating

NRI pioneered the idea of supplying home-
study students with custom designed training
kits to give practical on-the-job experience as
you learn. Today, NRI's “3-Dimensional” train-
ing can't be equalled. You get more value —
from the exclusive Achievement Kit sent the
day you enroll, to “bite-size” texts and custom
training equipment. Learning TV-Radio, Elec-
tronics or Communications at home is easy,
exciting, the NRI simplified, dramatized way.

BE A SKILLED TECHNICIAN IN AMERICA’S
FASTEST GROWING INDUSTRY

Regardless of your educational background, you
can learn the Electronics field of your choice the
practical NRI way. The NRI color catalog, sent
to you free and without obligation, tells you how
you can qualify quickly to be a part of the fast
growing Electronic Age; about engineering jobs
in business, industry, broadcasting, government,
now offered to men without college degrees. It
will open your eyes to the great number of suc-
cess opportunities available right now in the
high-pay world of TV-Radio Servicing, Broad-
casting-Communications and Industrial-Military
Electronics. With NRI technical training, you
can take your choice of a wide variety of career

CASH IN ON THE BOOM
IN COLOR TELEVISION

The NRI TV-Radio Servicing course
includes your choice of black and
white or color TV training equipment.
Color TV needs thousands of trained
men to keep pace with millions of sets
being sold every year. NRI prepares
you quickly. Cash in on the boom.

For Unoer $10

color CATALOG !

No salesman will cal)

openings or have a business of your own. And if
you choose one of five NRI courses that include
FCC License preparation, you must earn your
FCC License or NRI refunds your tuition!

MAKE $5 TO $7 AN HOUR EXTRA
IN SPARE TIME STARTING SOON

Tens of thousands of NRI graduates are proof it
is practical to train at home in your spare time.
Keep your present job while preparing for a
better one, and earn $5 to $7 an hour extra in
spare time while you train, fixing sets for friends
and neighbors. NRI shows you how. Equipment
you build and keep becomes useful in your work.

STEPUPTO BETTER PAY,A BRIGHTER FUTURE

NRI can help you, but the decision to act must
come frem you. Decide now to move ahead . . .
mail the postage-free card today for your FREE
NRI color catalog. No obligation. No salesman
will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D.C. 20016.

APPROVED UNDER Gl BILL

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

Mail insert card for

your FREE NRI

108, AND BUSINES
OPPORTUNITIES IN
ELECTROMICS
COMMUNICATIONS
o0 -TELEVISION



The Projects
14

The Extras

6
11
12

Treasure Locator

Fuzz for a Buck

FM Wireless Mike
Remote Flash

Electronic Siren

Budget Lamp Dimmer
Super Mike Mixer

Auto Tachometer

Power Megaphone

Slide Programmer

Line Powered Phono Amp
Loudhailer

Speaker-Mike Preamp
VU Meter with Boost
Mike Power

Ceramic Pickup Preamp
Mike Beeper
Low-lImpedance Mike Preamp
Stereo Balancer

CB Modulation Meter
Multipurpose CB Oscillator
Portable CB Antenna
Junk Box Mike Mixer
Headphone Limiter

CB Scope Booster

CB Xmission Line Monitor
CB Tuning Adapter
Speech Clipper
Modulation Monitor
Mini-Drain Pilot Lamp
Extended CB Antenna
Light Flasher

Control by Light

Motor Speed Control

Photoflood Dimmer
Enlarger Meter

Fish Caller

Light Comparator
Light-Controlled Switch
Stop Motion

Hot Crystal Radio

Crystal Radio Amplifier
Broadcast Band Booster
Flood Alarm
Direct-Coupled Radio
Metronome Timer

Simple IF Signal Generator
Radio Pager
Supersensitive FSM .
BFO for Transistor Radio
Latching Burglar Alarm
3-Way Tone Generator

RF Probe for VOM
Electronic Tuning
Appliance Tester

Low Voltage Diode Tester
Silicon Rectifier Tester
RF Probe

Signal Generator Modulator
Budget Scope Calibrator
Audio Sniffer

Precision Freq. Oscillator
Scope Calibrator

Signal Injector

FM Alignment Oscillator
Distortion Meter
Turnable FSM

Sine Wave Squarer

Understanding Electronics
Literature Library
New Products

Working with Electronic Circuits
Introducing 101 Electronic Projects
What's Your Favorite Circuit?

101 Erecrronic ProuecTs



Scope Calibrator
Uni-Torque Speed Control
Two-Set TV Coupler

OTL Amplifier

Nixie Numbers

Power Failure Alarm

S-9er for SWLs

Flea Power Transmitter
Tenna Blitz

Electronic Keyer

Headset Q-Peaker

Budget CPO

100-kHz Freq. Standard
Sideband Scrambler
Carbon Mike Converter
Photo Light Control
Electronic Combo Lock
Two-Way Signaller

NiCad Battery Charger
Electrolysis Detector

Car Voltage for Q Radios
Triac & SCR Hash Filter
Lamp-Bulb Battery Charger
Zener Regulator

Regulated 9-V Power Supply
Power Supply for SS Projects
Low Voltage Remote Control
Voltage Doubler

Voltage Tripler

Low-Ripple Supply Preamp
Shortwave Spotter

Fancy Fuzzbox

Headlight Minder

75
85
93

Electricity, Magnetism and the Atom
Test Equipment—What You Need
All About Frequency

r
WHO’'S WHO ON 101

JULIAN M. SIENKIEWICZ, KMD4313
Editor in Chief

RICHARD A. FLANAGAN, KQD2566
Managing Editor

CHARLES S. HARRIS
Communications Editor

HELEN PARKER, KQD7967
Associate Editor

JIM MEDLER

Art Editor & Associate Art Director

BARBARA ALTMAN
Art Associate

JOSEPH A. D'AMATO, Art Director
IRVING BERNSTEIN, Cover Art Director
DAVE MILLER, Advertising Director
CARL BARTEE, Production Director

GERTRUD BORCHARDT, Production
Manager

MARILYN VARGAS, Assistant Production
Manager

WILFRED M. BROWN, Instruments
Division Manager

ROGER G. CAVANAGH, Circulation
& Marketing Director

[ ]
B. G. DAVIS
Chairman of the Board
JOEL DAVIS

President & Publisher

LEONARD F. PINTO
Vice-President & General Manager

VICTOR C. STABILE, KBPO681
Vice-President & Treasurer

101 ELECTRONIC PROJECTS for under $10 is pub-
lisheo annually by Science & Mechanics Publishing
Co., a subsidiary of Davis Publications, Inc. Editorial
and business offices: 229 Park Avenue South, New
York, N.Y. 10003. Advertising offices: New York, 229
Park Avenue South, 212-OR 3-1300, Chicago, 520 N
Michigan Ave., 312-527-0330; Los Angeles: J. E. Pub-
lishers' Rep. Co., 8380 Meiros2 Ave.. 213-653-5841;
Atlanta: Pirnie & Brown, 3108 Piedmont Rd., N.E.;

404-233-6729; long lIsland: Len Osten, 9 Garden
Street, Great Neck, N.Y., 516-487-3305; Southwestern
advertising representative: Jim Wright, 4 N. 8th St.,
St. Louis, 314-CH-1-1965.

EDITORIAL CONTRIBUTIONS must be accompanied by
return postage and will be handled with reasonable
care; however, publisher assumes no responsibility
for return or safety of manuscripts, artwork, or
photographs. All contributions should be addresset
to the Editor in Chief, 101 ELECTRONIC PROIECTS
229 Park Avenue South, New York, N.Y. 100/

Copyright 1970 by Science and Mechanics Publlshmg
Co.

\—

For Unber $10




New 1970
LAFAYETTE CATALOG

Complete eIectromcs catalog for the hob-
byist and experimenter. Widely used by
leading electronic magazines in their con-
structiorr articles. Featuring thousands of
products at money-saving low prices.

AM, FM, and Multiband Radios e Auto Battery
Chargers and Inverters @ Automotive Test Equip-
ment @ Cameras and Accessories ® CB Transceiv-
ers @ Drawing and Drafting Supplies e Electric
Guitars, Amplifiers, Organs and other Musical
Instruments e Fire and Burglar Warning Sy:tems
e Ham Equipment e Hi-Fi and PA Equipment
e IC's and Experimenter Kits o Ignition and RF
Interference Filters e Intercom Systems e Mag.
net & Mineralogy Kits ® Marine Electronic Equip-
ment e Microscopes and Telescopes ® Miniature
Amplifier and Tuners e Mobile, Base, and TV
Antennas e Modules and Do-It-Yourself Kits
® Police and Fire Receivers @ R/C Transmitters
and Receivers @ Tubes o Relays e Science, Edu-
cational and Computer Kits @ Speaker Enclosure
Kits @ Tape Recorders e Telephone Recorder
and Answering Devices e Test Equipment e
Timers o Transistors @ Walkie-Talkies

Lafayette Radio Electronics
P.0. Box 10 Dept. 74040
Syosset, L.I.,, N.Y, 11791

[}
1
1
[}
|
|
!
[}
[}
|
A

T
Send me the FREE 1970 Catalog 700 74040
: Name
Address
City .. State ... Zip
S - -
6

UNDERSTANDING
ELECTRONICS

UNDAMENTALS are, by definition, essential to

the understanding of any subject. Electricity
is no exception. This article will build up your
knowledge storehouse and serve 1o refresh your
memory in areas that were forgotten or poorly
understood.

The Lingo. Unless we state before hand
exactly what we mean by volt, ampere, watt,
ohm, etc., we could never be sure we are talking
about the same thing. If each state in the Union
had a different definition for the volt, 1.5 volts
in Maine might just barely cause a #47 pilot
lamp to glow red. and 1.5 volts in California
might be too much—the lamp’s filament could
even be vaporized. Hence. electrical definitions
determine the electrical standards that are used
throughout the world today.

Volt. The volt is the unit of pressure or
difference of potential, the practical unit of
electromotive force (EMF). One volt is that
potential which will maintain a current of one
ampere through one ohm of resistance. Voltage
is measured with a voltmeter, an instrument
that is always connected across (in parallel
with) a line or at that point in a circuit where
the potential exists.

Ampere. The ampere is the practical unit of
current. If one volt is impressed on a circuit
with one ohm of resistance, one ampere of cur-
rent will low. When one ampere of current is
flowing, 6.280.,000,000.000,000.000 electrons are
moving past a given point in a circuit each
second. Current is measured with an ammeter;
ammeters are always connected in series with
one side of the line and the load.

Ohm. Resistance to current flow in an elec-
trical circuit can be compared to resistance
offered to water flow in pipes. The unit of resis-
tance is the ohm. If a circuit has one volt im-
pressed on it, and an ammeter indicates that
one ampere of current is flowing, the circuit has
a resistance of one ohm.

A length of #14 copper wire (.064 in. dia.)

. 400 feet long, has a resistance of 1 ohm, but

400 feet of #27 wire (.014 in. dia.) has a resis-
tance of over 20 ohms. The smaller the diam-
eter of wire, the greater its resistance per foot.
Wire that is forced to carry current in excess of
its rated capacity becomes hot. Heat not only
presents a fire hazard but also increases the
wire's resistance. Long lengths of wire offer in-
creased resistance to current flow, just as a long
pipe line offers increased resistance 10 water
flow, and it is often necessary 1o increase wire
diameter of long lines which are to carry much
current, over that which would otherwise be
used. (Continued on page 8)
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Understanding Electronics snresrmpenmmsmnmnemenseoeenmmms

While current-carrying wire is usually se-
lected for low resistance, some types of mate-
rials are used electrically because of their high
resistance. For example, an alloy of nickel and
chrome, Niclirome, has a very high ohmic resis-
tance and is used in heating elements of toast-
ers, irons, room heaters, and other appliances.
Since Nichrome has a high resistance per foot,
a shorter length of it can be used to make up a
heating element, and because it has high tensile
strength, it can become very hot and still retain
its form.

Resistors of many kinds are used in electrical
circuits to control current flow and to “drop”
voltage. These are usually made of high-
resistance wire or of carbon, another high-
resistance material. A set of simple formulas
expresses the relationship of volts, amperes,
and ohms in an electrical circuit. These formu-
las comprise Olm’s Law. In the formulas, I
stands for current in amperes; E, for volts; and
R, for resistance in ohms. Suppose that 110
volts is impressed on a circuit and we have a 20-
ohm resistor in the circuit: how much current
will flow through the circuit? Using the second
formula, the answer is found to be 5.5 amperes.
When any two units are known, the third can
always be found using one of the formulas of
Ohm’s Law.

Watt. The watt is the unit of electrical power.
Multiplying volts by amperes gives watts. Many
household appliances are rated in watts; electric
meters record the number of watt-hours used. A
Kilowatt is 1000 watts, and 1000 watts used for
1 hour is 1 kilowatt hour. 746 watts equals one
horse power.

Watt value can be obtained by multiplication,
as stated, in DC circuits, and in alternating
current (AC) circuits also—if there is no in-
ductance in the AC circuit. Any device that has
wound coils (such as induction motors, chokes,
relays) introduces inductance into circuit, how-
ever, and when a circuit is inductive, volts times
amperes will not give true watts. Incandescent
lamps, heaters and other pure resistance de-
vices, are not inductive to any appreciable ex-
tent, and in these instances Ohm’s Law may be
used.

In fluorescent ltamp units, a transformer and
a choke—both wound units and highly induc-
tive—are used as part of the ballast control
unit. As a result, current lags behind voltage im
fluorescent lamps. gets out of step with it, that
is, in the rise and fall from zero to maximum
value during an alternating cycle and multipli-
cation of volts times amperes will not give
true watt value. Therefore, a wattmeter—which
has two terminals internally connected to a cur-
rent coil and placed in the circuit in series with
one side of the line., and two other terminals
connected across the line, and is designed to
record the true watts of an AC circuit—is used

to measure true watts regardless of the power
factor of a circuit.

Watts in both DC and non-inductive AC cir-
cuits can also be calculated by using the for-
mula I? x R, the current squared, times the re-
sistance. A circuit with a difference of potential
of 110 volts and with 4 amperes flowing in it
will have, according to Ohm’s Law, a resistance
of 27.5 ohms. Four amperes squared equals 16,
multiplied by 27.5 ohms, gives 440 watts (110
volts times 4 amperes also gives 440 watts).

Suppose now that we have a transmission line
supplying a DC motor which draws 40 amperes
of current. The length of each wire in the two-
wire line is such that it has a resistance of .3
ohms (.6 ohms for the two wires). Forty
squared equals 1600; 1600 x .6 = 960 watts
lost merely transmitting the current. Therefore,
in all cases, the two wires of a transmission line
are selected for as low a resistance as possible.
Their cross-sectional area is always as large as
practical, not only for this reason, but also be-
cause overloading them would result in a rise in
temperature, increasing resistance and also,
therefore, the 12 x R loss.

Power. Electrical energy can be delivered
by either one of two types of currents, direct
current (DC) and alternating current (AC).
For certain applications, one type is better
adapted 1o a job than the other, while in other
applications only one type can be used. Direct
current flows only in one direction; the termi-
nals of its supply line will have a positive and
negative polarity. Direct current is always in
step with voltage, so volts times amperes will
always equal true watts.

Alternating current, on the other hand, alter-
nates, or reverses its direction, in both voltage
and current. In one cycle. starting from a zero
value, AC goes to a maximum in one direction,
returns to and passes zero, goes t0 a maXximum
in the opposite direction, and then returns again
to zero. For a 60-cycle frequency (most com-
mon in the U. S.) there are 60 complete cycles
per second.

DC Generators. One method of producing
DC is with a rotating machine, called a dy-
namo, which has a stationary field with a wind-
ing or windings, and a rotating centerpiece
called the armature. The principle of its opera-
tion is based on the fact that if conductors are
rotated in a magnetic field an E.M.F. will be
induced in them. The field structure of the dy-
namo supplies the magnetism; its armature, the
conductors. As the conductors pass alternate
north and south poles of the field structure, an
alternating voltage is supplied to the armature
conductors and this is rectified to DC by con-
nections to the dynamo’s many-segment copper
commutator. The load is supplied through the
pick-up brushes that bear on the commuiator
segments. The armature is connected directly
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to the field winding in a shunt-connected motor
so that the weak voltage first induced there will
be increased. This results in a stronger flux in
the magnetic field and, in turn, higher induced
voltage in the armature, resulting ultimately in
the dynamo delivering full-rated voltage at the
brushes. A dynamo (DC generator) must be
driven by some other supplier of energy, such
as a motor, engine, waterwheel, or turbine. The
voltage generated by it will depend on several
factors including its speed of rotation, the make-
up of its armature winding and the strength of
its field.

Some DC generators have a series winding
on their field in addition to the normally used
shunt winding. They are called compound-
wound generators. As additional current is
drawn by the load, this series winding, which
also carries load current, increases strength of
the field, resulting in increased voltage. Thus
additional current requirements generate greater
voltage, offsetting the tendency for voltage to
drop under load.

Any shunt- or compound-wound DC motor
can act as a DC generator if driven, since es-
sentially motor and generator are the same.
The motor must be driven, however, in such a
direction that the generated voltage will be sup-
plied to the fields according to their original,
residual polarity.

Batteries. Combination of electro-chemical
cells (called batteries) produce the purest form
of DC. They may be either of the dry or wet
type and they are further divided into primary
and secondary batteries. Cells connected in se-
ries give a voltage equal to the sum of the volt-
age of the individual cells. Connected in paral-
lel, the voltage of the group remains that of one
cell, but current can be drawn from it equal to
the sum of the current available from each of
the cells. It is also possible to connect cells in
series-parallel, thus increasing both voltage and
current availability.

Battery Types. In the dry cell (a primary
type) a zinc outer casing forms the negative
terminal and a solid carbon element in the cen-
ter, the positive. A paste of active materials—
usually granulated carbon, manganese dioxide,
zinc chloride and ammonium chloride (sala-
moniac), or a combination of other chemicals
—is packed around the carbon element in a
blotting paper cylinder. The principle is that if
two dissimilar elements are placed in an elec-
trolyte (the active materials), a potential EMF
will be developed between them. The develop-
ment of an EMF is also dependent on the elec-
trolytic solution's attacking one of the two dis-
similar materials (the zinc), setting up a chemi-
cal action. A cell, therefore, converts chemical
energy directly into electrical energy. Primary
cells are only useful for intermittent work, such
as the ringing of doorbells, or the operation of
flash lights, portable radios and similar applica-

tions which are normally open circuit.

A simple primary wet cell is shown in our
illustration. Other wet cells include the Daniell.
Fuller, Edison Lelande, bichromate or chromic
acid cell, and the gravity ccll. These are all of
the wet variety. The gravity cell is the most
widely used in the U.S. for closed circuit work,
such as in burglar alarms and telegraphs.

Secondary batteries are of the storage type
and are used where a comparatively low-voltage
but high-current DC source is required, as in
automobiles. They may have three to six indi-
vidual cells connected in series to get the neces-
sary voltage, each cell delivering about 2 volts,
when charged. A storage cell has two groups
of lead plates separated by an insulating mate-
rial. Each group is fused to a terminal strap or
yoke within the cell and so arranged that the
plates of each group are meshed with those of
the other group. The assembled plates are
placed in a hard rubber box or case, sealed at
the top with tar, and provided with a terminal
for each group of plates (positive and negative
in polarity).

The most common method of manufacture of
today’s lead-acid cells, as they are called, is the
grid forming of lead plates with a paste of ac-
tive materials, usually red lead, litharge and
sulphuric acid, with lamp black added for the
negative plate, which is pressed into the open-
ings. The electrolyte of dilute sulphuric acid is
poured into the cell and a source of DC is con-
nected to its terminals to charge it. In the
charging process, electrical energy is changed to
chemical energy and stored in that form. |

“Good morning! It’s sock-it-to-me time!”
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LITERATURE LIBRARY

1. Now, get the all-new 496-
page. fully illustrated Lafayette
Radio 1970 catalog. Discover the
latest in CB gear, test equip-
ment, ham gear, tools, books,
hi-fi components and gifts. Do
it now!

2. Edmund Scientific’s new cata.
log contains over 4000 products
that embrace many interests
and fields. It's a 148.page buy-
ers’ guide for Science Fair fans.

3. Ofson’s catalog is a multi-
colored newspaper that’'s packed
with more bargains than a
phone book has names. Don't
believe us? Get a copy.

4. Allied’s catalog is so widely
used as a reference book that
it's regarded as a standard by
people in the electronics indus-
try. Don‘t you have the 1970
Allied Radio catalog? The sur-
prising thing is that it's free!

5. Before you build from scratch,
check the Fair Radio Sales latest
catalog for electronic gear that
can be modified to your needs.
Fair way to save cash.

?
6. Get it now! John Meshna, Jr.’s
new 96-page catalog is jam
packed with surplus buys—sur-
plus radios, new parts, com-
puter parts, etc.

7. How cheap is cheap? Well,
take a gander at Cornell Elec-
tronics latest catalog. It's packed
with bargains like 6W4, 12AX7,
5U4, etc., tubes for only 33¢.
You've got to see this one to
believe it!

8. RCA Experimenter's Kits for
hobbyists. hams, technicians
and students are the answer for
successful and enjoyable build-
ing. creating, experimenting and
IeammF. Find out for yourself
by circling 8 now!

9. With 70 million TV and 240
million radios somebody some-

where will need a vacuum tube
replacement at the rate of one
a second! Get Universal Tube
Co.'s Troubleshooting Chart.

10. Burstein-Applebee offers a
new giant catalog containing
100s of big pages crammed with
savings including hundreds of
bargains on hi-fi kits, power
tools, tubes, and parts.

11. Now available from EDI
(Electronic Distributors, Inc.): a
catalog containing hundreds of
electronic items. EDI will be
hapry to place you on their
mailing list.

12. Bargains galore, that's
what’s in store! Poly-Paks Co.
will send you their latest 8-page
flyer chock-full of Poly-Paks’ new
$1.00 electronic and scientific
“blis-dor” paks and equipment.

13. National Schools will_help
you learn all about color TV as
you assemble their 25-in. color
TV kit. Just one of National's
many exciting and rewarding
courses.

14. Do more jobs with fewer
tools! Double-duty Xcelite sets
contain midget nut and screw-
drivers plus special “piggy-
back’ handle that gives power
and reach of standard drivers.
Three sets are described in
Xcelite’'s Catalog 166.

15. Secure coax cables, speaker
wires, phone wires, etc., with
Arrow staple gun tackers. 3
models for wires and cables
from 3/16” to Y,” dia. Get fact-
full Arrow literature.

16. Bring new life to your hobby.
ExcrtinE plans for new projects
—let Electronics Hobby éhop

give you the dope. Circle 16 now.

17. Kit builder? Like wirec prod-
ucts? EICO’s 1970 catalog takes
care of both breeds of buyers.
32 pages full of hi-fi, test, CB,

ham, SWL, automotive

you have a copy?

catalo,
its 11

Get your catalog today!

the ‘'‘Sound-of-Tomorrow,"

and mail coupon today.

all the details—today!

and prices today.

Institute of Electronics.

and
hobby kits and products—do

18. Heath’s new 1970 full-color
is a shopper's dream.
pages are chuck full of
gadgets and goodies everyone
would want to own. Mostly kits
are shown but many factory-
wired products are available.

19. Hear today the organ wirt‘h
the
Melo-Sonic by Whippany Elec-
tronics. It's portable—take it
anywhere. Send for pics and
descriptive literature. Circle 19

20. C. B. Hanson new Automatic
Control records both sides of a
telephone call automatically—
turns off automatically, too! Get

21. Seco offers a line of special-
ized and standard test equip-
ment that's ideal for the home
experimenter and pro. Get specs

22. Troubleshooting without test
ear? Get with it—let Accurate
nstrument clue you in on some

great buys. Why do without?

23. Get all the facts on Pro-
%ressive Edu-Kits Home Radio

ourse. Build 20 radios and elec-
tronic circuits; parts, tools and
instructions come with course.

24. You can become an elec-
trical engineer only if you take
the first step. Circle 24 and ICS
will send you their free illus-
trated catalog describing 17 spe-
cial programs. [CS also has
practical electrical courses
that’ll increase your income.

25. Get two free books—'How
to Get a Commercial FCC Li-
cense’’ and ‘‘How to Succeed
in Electronics”—from Cleveland

‘--------------------------------------'

Dept. 470A
New York, N.Y. 10003
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PRODUCTS

Quick-Mount Flush Speaker

Those Poly-Planar people have come out
with a new quick-mount speaker/grille as-
sembly, model G51P: It's designed to permit
customized surface or flush mounting with a
minimum of effort by means of newly en-
gineered mounting brackets and grille. The
GSIP requires only %-in. mounting depth—
great for custom-mounting in walls, ceilings,
furniture, doors, under eaves. With its new
brackets, no cutout of the mounting surface is
required, and the brackets form a natural sound
chamber. Unit can be mounted in a few minutes.
The Poly-Planar G51P has a power handling
capacity of 5 watts, frequency range of 60
Hz to 20 kHz and input impedance of 8 ohms.
Size of grille is 6 x 10 in., it comes in ivory,
walnut, and black, and sells for under $11.00.
For more information write the Magitran Co.,
Moonachie, N.J. 07074.

NG

Magitran Poly-Planar G51P Speaker

Switched-on Saser Beam
The Saser Beam antenna line, says Mosley
Electronics, cuts through CB interference like
a laser cuts through steel. Model DMS-3D s
a deluxe 12-element Saser Beam, a combination
of two MS-3D beams stacked, and features, the
sturdy construction of a beam plus the choice
of polarization usually found only in the quad
design. Each of the six horizontal and six
vertical elements has two high “Q™ coils. so
(Continued on page 107)

Working with
ELECTRONIC
CIRCUITS

Fon BEST RESULTS, certain specialized tech-

niques, tools and hardware are required when
working with electronic circuits. Some of the
tools and hardware to be discussed are not abso-
lutely essential; however, they do make the job
easier or the equipment better.

One of the most important techniques in-
volved in electronic circuitry is soldering. All
connections must be soldered, and soldered
properly for optimum, trouble-free results. Find-
ing an intermittent short or loose connection in
a piece of electronic equipment is a hard. time-
consuming job, and most are due to poor sol-
dered joints.

Soldering. Most technicians use a solder-
ing gun, or, in the case of printed circuit work,
a very small pencil iron. The soldering gun tip
is fairly small, heats rapidly, and stays hot only
while the trigger is pressed. This prevents ex-
cessive heating and oxidation of the tip. Tips
are available in various sizes and shapes and
are readily replaceable.

A soldering gun works on a transformer
principle, with the AC line being connected to
the primary. The secondary consists of a very
few turns of very heavy wire. with the copper
tip being connected across this secondary. Due
to the very few turns involved (compared to the
primary), there is a very low voltage. but very
high current in this secondary. This high cur-
rent flowing through the tip causes it to get hot.
The high current flows through the secondary.
causing it to get warm. For this reason. solder-
ing guns are rated for cycling use (i.e., two
minutes off for each minute on, etc.).

Small soldering irons, often referred to as
pencil irons, are usually of low wattage, and
are used where delicate work is required.
Screw-in tips for this type of iron are available
in various forms, including specialized tips for
de-soldering printed circuit components. Even
with regular spade or diamond tips. they are ex-
tremely handy in working with transistor cir-
cuits or where space is limited.

Regular irons come in different sizes, both
physically and electrically. Irons designed for
general use usually have tips (spade or diamond-

(Continued on page 103)
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INTRODUCING

101

Electronic Projects
FOR UNDER $10

If you've taken time to thumb through 101
ELECTRONIC PROJECTS for under $10, you've no
do.bt noticed that this is a different kind of
magazine. It's actually an experimenter's desk
reference, with modern, up-to-date circuits using
readily obtainable components. Worth neting, too,
is that none of the circuits was picked out of thin
air. Instead, each one was requested by the read-
ers of ELEMENTARY ELECTRONICS or SCIENCE EX-
PERIMENTER. If a circuit isn't here, it's because

you didn't write to tell us about it o1 hecause

there weren't enough reader requests to justify
its inclusion.

We've expended considerable effort to make
certain you can build the orojects and get them
working. With few exceptions, no industrial-type
components are specified. And in almost all, the
solid-state devices are readily available at your
local distributor or from major electrenics mail-
order houses. In one or two circuits an industrial-
type component must be used, but in this case we
tell you where to get it.

Construction details are provided where neces-
sary. If there are no instructions, you can build
the circuit in any manner and in any cabinet.
When metal cabinets must be used we tell you
s0; the same thing goes for heat sinks. When
nothing is said about a heat sink you don’t need
one, even for power transistors. When a heat sink
is needed we specify one.

To make things as easy as possihle, symbols in
the schematics have two paralle! lines. while oth-
ers have a straight and curved line. Those with a
curved line have a "4 symbol over the straight
line. Two straight lines mean a non-polarized ca-
pacitor (not an electrolytic) and you can install it
without regard to any markings; there is no polar-
ity. Capacitors indicated by a curved line are
polarized and must be wired according to the
polarity shown. The curved line is a warning that
polarity must be double-checked, since the project
will probably not work if capacitor connections
are reversed.

Some capacitor voltage ratings might seem ex-

For Uwnoer $10

£

cessive, such as a 500-V disk specified for a 9-V
circuit. In all instances we have specified the
lowest-cost capacitor. A 5C0-V disc would cost
less, than, say, a 10-V miniature capacitor. Since
electroiytic capacitors often represent the higgest
expenditure for a project, we suggest you use the
cheapest ones you can get whenever possible.
When a capacitor value is critical we specify a
silver mica type. The minim.m silver mica voltage
rating you can easily obtain is 100 V so use this
rating for lowest cost. To be on the safe side,
never use a capacitor with a voltage rating lower
than that specified.

Potentiometers can be any taper unless a spe-
cific taper is specified. When batteries are speci-
fied do not use a smaller size than recommended.
Current requirements for a project are taken into
account for the battery type suggested in the
Parts List.

We have tried to ensure that every circuit will
work with the specified transistors, but there is a
normal variation in transistor characteristics that
might affect performance. For example, a 2N3391
transistor has a possible gain range of 250 to
500, a 2:1 difference. If the unit you obtain has
a gain of 500, the hase bias hecomes critical and
the specified hias resistor might not work in your
project. If you have an amplifier that distorts at
high levels, or an oscillator that won't start, try
changing the base hias resistor. It's usually the
one connected from the colientir pawer srurce to
the base. Vary it approximately 209% in value,
either higher or lower, then trim the resistance
for optimum performance.

we'd like to hear from you concerning your
favorite projects and circuits, and any other
thoughts you might have on 101 ELECTRONIC

PROJECTS.

JurLiax M. SIENKIEWICZ
Editor in Chief




ﬂ Treasure Locator

You won't find Long John Silver’s buried
treasure but you will have lots of fun find-
ing bottle caps and uneaten sandwiches at
the beach; maybe even some quarters and
dimes.

This treasure locator keeps costs down by
using a transistor radio as the detector. The
unit is assembled on a perf-board, with rigid
component mounting a must. It is strapped
to a broom handle close to the bottom
where the search head is mounted. A tran-
sistor radio is mounted near the top of the
handle. )

With the radio tuned to a “weak station,”
Capacitor C1 is adjusted so the locator os-
cillator *'beats’’ against the received signal,
producing a whistle in the receiver. When
the search head passes over buried metal,

the metal changes the inductance of L1,
thereby changing the loczior oscillator's
frequency and changing the ‘‘beat tone"
in the radio.

The search coil consists of 18 turns of
#22 enameled wire scramble wound (which
means don't be neat) on a 4-in. diameter
form, which can be a cardboard tube or a
wood puck or even plastic—anything but
metal. After the coil is wound and checked
for proper operation, saturate the coil with
coil dope or G.E.'s RTV adhesive (do not
use Silastic or any other similar product but
RTV.) If a single loop of the coil is not
firmly cemented the unit will be unstable.

PARTS LIST FOR TREASURE LOCATOR

B1-—9-VDC transistor battery

C1—280-pF trimmer or variable capaci-
tor

C2—100-pF, 100-V silver mica capacitor

€3—0.05-uF, 25-V disc capacitor

C4—5-uF, 12-V electrolytic capacitor

L1—Search coil consisting of 18 turns of
#22 enamel wire scramble wound on
4-in. diameter form

@1—GE-5 npn transistor

R1—680-0hm, V2-watt resistor

R2—10,000-ohm, Y2-watt resistor

R3—47,000-0hm, V2-watt resistor

E Fuzz for a

Want fuzz for the Now sound, but haven't
got the loot for a fuzzbox? Try this one until
Mom slips you some extra ‘‘bread"’.

Install the two diodes and potentiometer
across the guitar amplifier’'s volume con-
trol. The diodes clip the normal sound, pro-
ducing the fuzz effect. R1 sets the degree
of fuzz. It's not as much as you would get
from a professional fuzzbox, but fuzz it is.
One restriction is that an audio signal at
the plate of the amplifier before the fuzz
must be at least l-volt RMS—generally
true in most amplifiers.

PARTS LIST FOR FUZZ FOR A BUCK

D1, D2—1N60 diode
R1/8$1—10,000-0hm miniature potentiom-
eter with spst switch

Buck

ORIGINAL DC-BLOCKING
CAPACITOR AND VOLUME CONTROL

— \\
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FM

Wireless Mike

e
-~ L1 DETAIL
3 2
TURNS TURNS
— ANT
174" FORM T
v NO. 18 N
l,_,,z-' _.l SOLID WIRE
PARTS LIST FOR FM WIRELESS MIKE Just speak or play into the microphone and
you'll broadcast to an FM receiver at dis-
CI—0.05.0F 3708 s aeitor tances up to 50 feet (maybe 100 feet if the
C€2—20-uF, 3-VDC electrolytic capacitor wind is right). Use standard RF wiring pre-
C3—5-uF, 12.VDC electrolytic capacitor cautions and make coil L1 exactly as shown.
g;:;s:z::y::;:z‘;iz:"‘;r Best speech clarity is obtained by using a
C6—6.8-pF ceramic capacitor crystal or ceramic mike. For music repro-
C7—0.01-uF, 10.VDC capacitor duction, substitute a dynamic mike ele-
L1—See pictorial detail ment.
MIC—Crystal or ceramic microphone The unit can be assembled on a perfboard
Q1. g;:’z",:“" pnp transistor using push-in terminals for tie points. The
R1—47,000-0hm, V2-watt resistor case must be metal to prevent hand capaci-
R2—33,000-0hm, V2-watt resistor tance from continuously changing the out-
SO S, PR G e put frequency. Pass the 6-in. solid wire
:;:::gg?&gg_';'m:'}‘,‘;‘f::a';‘;’:,:'s‘;:'or antenna through the metal case using =
,, R6—470-0hm, V2-watt resistor V4 -in. ho'e and a matching rubber grommet
S1—Spst switch for an insulator. '
.

ﬂ Remote Fla

+

9

TO SYNC
TERMINALS

Ql
LASCR
Rt

= —
PARTS LIST FOR REMOTE FLASH

@1—300-V light-activated silicon-
controlied rectifier (LASCR)
R1—47,000-0hm, Y2-watt resistor

For Unper $10
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Even if you spend $18 or $20 for a super-
duper professional remote flash tripper,
you'll get little more than this two-
component circuit. Price is important if the
results are equal.

Transistor Q1 is a light-activated silicon-
controlled rectifier (LASCR). The gate is
tripped by light entering a small lens built
into the top cap.

To operate, provide a 6-in. length of stiff
wire for the anode and cathode connections




and terminate the wires in a polarized
power plug that matches the sync terminals
on your electronic flashgun (strobelight).
Make certain the anode lead connects to
the positive sync terminal.

When using the device, bend the connect-

ing wires so the LASCR lens faces the main
flash. This will fire the remote unit.

No reset switch is needed. Voltage at the
flash’s sync terminals falls below the
LASCR’s holding voltage when the flash is
fired, thereby turning off the LASCR.

FElectronic Siren

c2
11
RS
c
RI
¢ b 02
HEP-24
b Ql % € 0 SPKR
HEP -252 e
R2 e 8l
ct 6-12vDC
- P
r s
R3 —l
NV —0 s2 o—

A real screamer! Use a public-address type
horn under the hood of your car and you'll
punch a hole in the tightest traffic jam. (Be
certain, of course, that you hold a position
that entitles you to a siren.)

Press push-button switch S2 and the siren
starts up, shifting to a higher frequency.
Release it and the tone slides down until
you send it up again by punching S2.
Adjustment of overall tone quality is made
by changing C2's value. If the siren pul-
sates before the pushbutton switch is
pressed, Q1 is too “‘leaky’. Try a different
transistor.

PARTS LIST FOR ELECTRONIC SIREN

B1—é&-V or 12-V battery

C1—30-uF, 15-YDC electrolytic capacitor
€2—0.02-uF, 75-YDC capacitor
@1—Motorola HEP-252 npn transistor
@2—Motorola HEP-240 pnp transistor
R1, R2—56,000-0hm, V2-watt resistor
R3—27,000-0hm, V2-watt resistor
S1—Spst switch

$2—N.O. pushbutton switch
SPKR—8-ohm speaker or PA horn

ﬂ Budget Lamp Dimmer

With miniature components and extreme
care you can build a low power lamp dim-
mer right into a socket. Without a heat sink,
Triac Q1 handles up to a 400-watt lamp.
Instead of a relatively expensive trigger di-
ode, an ordinary neon lamp of the NE-83
or NE-2 variety can be used. (An NE-83 is
treated for dark operation and will provide
more consistent operation.)

PARTS LIST FOR BUDGET LAMP DIMMER

C1, €2—0.068-uF, 200-YDC capacitor
11—NE-83 or NE-2 neon lamp
12—External lamp not to exceed

400 watts
Q@1—RCA 40502 Triac
R1—50,000-0hm, 2-watt potentiometer
R2—15,000-0ohm, V2-watt resistor

101 Eiectronic Prosects
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Because the neon does not trip the gate
until it conducts, the lamp turns on at me-
dium brilliance. The lamp can then be
backed off to a soft glow. Because the neon

drops out when the applied voltage falls
below the neon holding voltage of approxi-
mately 40V the lamp cannot be adjusted
as low as it can with a diode trigger.

@rz

(+]]
Il 40502
R2 p 1I7VvaC
T_1
ﬂ Super Mike Mixer
+18v. —~ 433" 8V —
ouTPUT

For serious recording of anything other than
speech and sound effects, two mikes are
always better than one. Our super mike
mixer does its mixing after amplification so
the amplifiers compensate for the mixer
loss first, thereby improving the signal-to-
noise ratio as compared with simple mixers
that mix first and amplify after the mixer.
Using FET semiconductors with their high
input impedance, this basic mixer can be
used with high impedance crystai and ce-
ramic microphones. It does not attenuate
“low frequency response  whatsoever
through low impedance loading of the mi-
crophone. - The mixer's response is 10 to
20,000 Hertz.

Two mixers can be built into the same cab-
inet for stereo use. Even with two indepen-

For Unoer $10

dent (stereo) mixers, current drain is on the
order of a few milliamperes and two series-
connected transistor radio-type batteries
can be used.

PARTS LIST FOR SUPER MIKE MIXER

C1, C4—0.05-uF, 10-VDC capacitor

C2, €5—25-uF, 6-VDC electrolytic
capacitor

C3, C6—0.1-uF, 25-VDC capacitor

@1, 2—Motorola HEP-801 FET transistor

R1, R6—2-megohm, V2-watt resistor

R2, R7—6800-0hm, V2-watt resistor

R3, R8—560-0hm, V2-watt resistor

R4, R9—500,000-0hm, cudio taper poten-

tiometer
RS, R10—100,000-ohm, V2-watt resistor




B Auto Tachometer

°+12 VD¢ - AAN

R4

§K3020
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DISTRIBUTOR
POINTS
+
cl
cHassis [ I

GROUND =

PARTS LIST FOR AUTO TACHOMETER

C1—1-uF, 100-VDC electrolytic capacitor
C2—0.47-uF, 15-VDC capacitor
D1—9.1-V. 250-mW Zener diode

D2, D3—100-mA, 50-PIV silicon rectifier
M1—0-1 mA DC meter

@1—5K3020 npn transistor (RCA)
R1—200-ohm, Vz-watt resistor
R2—220-ohm, V2-watt resistor
R3—1500-0hm, V2-watt resistor
R4—330-0hm, V2-watt resistor
R5—1000-ohm potentiometer

You can adjust a car engine to specified idle
and choke rpm with this one-transistor ta-
chometer.

Wiring is not critical and the unit can be

assembled in a plastic box or metal cabi-
net. Zener diode D1 is any 250-milliwatt
unit rated as close to 9 V as possible.
The unit can be used only on cars with a
negative ground. The power lead connects
to a positive 12-V point in the car's wiring,
the ground lead connects to the car chas-
sis. The distributor lead connects to the
lead between the distributor and ignition
coil. Do not connect it to a solid-state igni-
tion system.

The meter scale is linear, with full scale
representing approximately 10,000 rpm.
Calibrate the tach against a commercial
tach (at your local garage?) by noting the
commercial tach’s reading and adjusting
RS till your tach reads the same.

n Power Megaphone

Q!
HEP-230

SPKR

Q2
HEP-230

Just about any power transistor can be used
in this megaphone. It's suitable for boats,
playing fields, etc. Transistors Q1 and Q2
are the 2N301 type, generally available in
**five-for-$1'" experimenter kits.

Transistors Q1 and Q2 are parallel-con-

nected to handle the required power and
speaker matching. The microphone is a car-
bon type such as a telephone handset. If
a regular carbon mike is used, the push-to-
talk (PTT) switch can be connected in place
of S1 to provide PTT operation. There's no

101 Erectronic Prouects
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warm-up or ‘‘capacitor charge’ time. Bat-
teries B1 and B2 are 6 V lantern types.
The unit should be built in a metal case
which can also serve as a transistor heat
sink. Use insulators coated with silicon
heat-sink grease between each transistor
and the case.

Potentiometer R1 is adjusted for maximum
sound output consistent with lowest distor-
tion.

PARTS LIST FOR POWER MEGAPHONE ‘

B1, B2—6-V lantern battery

M1—Carbon microphone

Q1. ©@2—HEP-230/232 pnp tranmsistor
(Motorola)

R1-—5000-0hm. potentiometer |

S$1—Spst switch |

SPKR—4-ohm speaker or horn

m Slide Programmer

. Ol
]
T ’l Y

T0 50000
:E-conocn 8n AL S

ESRER /1 PROJECTOR
ouTeuT CONTROL

+

Soundless slide shows are dull, dull, dull!
But a stereo recorder can automate the
whole show so slides change automatically
in step with the commentary.

Record your commentary on the left track.
At the instant you want slides to change,
record a one-second noise or tone burst on
the right track. Connect the programmer
between the recorder's right speaker output
and the projector's remote control cable.
Make a test run to determine the right-track
volume setting to make noise or tone bursts
activate relay K1. No fancy tone generators
needed here. Just give a hearty Bronx cheer
into the mike of the left channel only!

Then start the tape from the beginning.
The audience will hear your comemtary or
spectacular music-and-sound reproduction
through a speaker connected to the record-
er's left channel, while the signal on the
right channe! automatically changes the
slides.

PARTS LIST FOR SLIDE PROGRAMMER

C1—25-uF, 50-VDC electrolytic capacitor

D1, D2—500-mA, 100-PIV silicon diode

K1—2500-o0hm coil plate-type relay

T1—5000-0hm CT audio output
transformer

m Line-Powered Phono Amp

Old tube phonographs are easily updated
with this transistorized line-powered am-
plifier. It offers one-watt output—somewhat
greater than is usually provided by phono
amps. ,
No power transformer is needed since
transistors Q1 and Q2 are designed to work
directly from a high voltage power source.
Full output is obtained from phono pickups

For Unoer $10

providing at least 0.5 V output. If a “‘low
impedance’’ ceramic pickup is used, elimi-
nate resistor Rx since the input impedance
will be approximately correct. If a ‘'stan-
dard”” high impedance ceramic pickup is
used, install a resistor of 300K-500K ohms
for RX.

Tone control circuits, it desired, should be
installed ahead of volume control R1.
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Since one side of the AC line provides the

ground connection, for maximum safety

make certain no wire or part connected to
‘‘ground’ is exposed on the phonograph.
Sound quality is mainly determined by the

size and characteristics of the speaker. Op-
timum sound balance can be obtaindd by
slight changes in the value of C5. A higher
value attenuates the highs while a lower val-
ue increases the highs.

Dt

+ RIO

R8

Rx

- INPUT R1

H7v ac

:—-:Ecza _I__

&

SPKR

Q2
40264

€1—0.01-uF, 200-VDC capacitor
C2—80/80-uF, 150-VDC electrolytic
capacitor
€3, C4—25-uF, 6-VDC capacitor
C5—0.01-uF, 400-VDC capacitor
D1—750-mA, 250-PIV silicon rectifier
Q@1—40263 pup transistor
@2—40264 npn transistor
R1-—2-megohm audio taper potentiometer
R2, R8—18,000-0hm, Y2-watt resistor
R3—33,000-0hm, V2-watt resistor

PARTS LIST FOR LINE-POWERED PHONO AMPLIFIER

R4—1000-0hm, V2-watt resistor
R5—68-ohm, Y2-watt resistor
R6—470-ohm, Y2-watt resistor
R7—820-0hm, V2-watt resistor
R9—120-ohm, V2-watt resistor
R10—250-ohm, V2-watt resistor
Rx—See Text
T1—2500-ohm pri., 4-ohm sec, audio oub-
put transformer
SPKR—4-ohm PM speaker, 8-12-in. dia.
Misc.—Heat sink for Q@2

I7] Loudnailer

Though the design is simple and easy to
build, t-is one-transistor loudhailer puts out
a powerhouse shout. The circuit, except
for the mike, can be mounted in a metal
cabinet with a paging horn or trumpet
speaker mounted on top.

Transistor Q1 must be provided with a heat"
sink, which may be the cabinet itself. Take
care, however, that Q1's case—the collec-
tor—is insulated from the cabinet with
hardware provided in a power transistor

PARTS LIST FOR LOUDHAILER

B1—6-YDC battery, lantern type or four
D" alkaline cells in series
MIC—Carbon microphone
@1—Motorola HEP-232 pnp transistor
R1—270-0hm, V2-watt resistor
R2—1-ohm, 4-watt resistor
SPKR—8-ohm impedance,
speaker
S1—Normally-opea pushbutton switch
T1—8 to 20-ohm impedance, 5-watt audio
output transformer

hora-type
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mounting kit.

The microphone can be a surplus carbon
type or telephone transmitter element.

The entire unit can be assembled inside a
speaker-trumpet if care is taken to acousti-

cally isolate the microphone from the
speaker to prevent howling feedback.

Note carefully that transformer T1 must be
rated for at least 5 watts. Do not use a
miniature transistor transformer.

SPKR

B
9V DC

A speaker can often serve as a microphone
in intercoms, ‘‘one-way telephones’ or as
an emergency microphone. All the speaker
needs is amplification to raise ‘‘voice pow-
er’’ output to normal mike level.

A small speaker-mike preamp can easily be
thrown together with junk box parts and
just about any general purpose transistor
with a beta of 30 to about 150. While an
pnp transistor is shown, an npn type can
be substituted if the battery and Cl's po-
larity are reversed. No other changes are
needed.

Q1 is a common base amplifier providing a
low impedance input to match a low im-

For Unper $10

Ql
GE-2 c2
o]
OUTPUT
%

pedance speaker of 3.2, 4, 6-8, or 16 ohms.
The collector output is medium impedance
and the .47 uf capacitor at C2 allows the
preamp to work into lcads of 7000 ohms
or higher.

PARTS LIST FOR SPEAKER-MIKE PREAMP

B1—9-V battery
C1—b6-uF, 25-VDC electrolytic capacitor
€2—0.47-uF, 10-VDC capacitor
@1—GE-2 pnp transistor
R1—270,000-0hm, V2-watt resistor

| R2—27.000-ohm, V2-watt resistor
S1—Spst switch
SPKR—Any PM speaker, 4-10-ohms

21
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PARTS LIST FOR
VU METER WITH BOOST

| €1, €3—0.1-uF, 25-VY capacitor
€2—10-uF, 15-V electrolytic capacitor
C4-—30-uF, 15-V electrolytic capacitor
M1—VU meter
Q1. @3—Motorola HEP-250 pnp tran-

sistor
@2—Motorola HEP-252 pnp transistor
R1—1-megohm, audio taper potentio-
meter

R2, R8—470,000-0hm, Y2-watt resistor
R3. R9—4700-ohm, V2-watt resistor
R4-—120,000-0hm, Y2-watt resistor
R5, R6—10,000-0hm, V2-watt resistor
R7—1500-ohm, V2-watt resistor

You can ride gain on audio signals, just as
the pros do, with an amplified VU (Volume
Unit) meter.

The circuit shown can produce VU readings

I[] VU Meter with Boost

almost down to microphone levels. Input
level (sensitivity) control R1 allows the me-
ter to be used, too, with high level audio
signals.

Transistor Q1 is an emitter follower that
presents a high impedance to the input
terminals (through R1). Q2 is a voltage
amplifier and Q3 is an emitter follower to
match Q2's medium collector impedance to
the relatively low meter impedance. Meter
M1 can be any VU meter; an inexpensive
miniature or a professional model. It's pow-
ered by two series-connected 2U6 type 9V
batteries.

The amplified meter can also serve as a
test instrument. Its high sensitivity can
trace audio signals from the output of a
magnetic pickup to an amplifier's power
output or speaker terminals. It can also be
used to plot the effects of tone control and
equalizer circuits.

+18-20V

ci
INPUT RI
Ql
HE!

RS R7

R6

c3

[ﬂ Mike Power

avoc
cs  Bvoc

c2

I

o]
L__| LOAD
Hi-Z INPUT

L

o

PARTS LIST FOR MIKE POWER

C1, C2—0.05-uF, 25-VDC capacitor

C3—100-uF, 15-VDC electrolytic
capacitor

@1—Motorola MPF-103 FET transistor

R1—2-megohm, V2-watt resistor

R2—3300-ohm, 2-watt resistor

R3—10,000-ohm, V2-watt resistor

101 Erecrronic Prouects
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Approximately 10 dB of extra microphone
amplification for CB and ham transmitters,
tape recorders and PA amplifiers is pro-
vided by the field effect transistor. Since an
FET's input is many megohms, the ampli-
fier's input impedance is determined by
gate resistor R1, which is 2 megohms. It's
a suitable load for high impedance crystal
and ceramic microphones.

The amplifier is “flat”’ from 20 to 20,000
Hz. Low frequency response can be atten-
vated for communications use by reducing

the value of C2 to one half.

Power supply by-pass capacitor C4 must
be used regardless of whether the voltage
supply is a rectifier or battery. If C4 is not
used there might br severe low frequency
attenuation, sharply reduced gain or in-
stability.

The amplifier’s output can be connected to
any load of 50,000 ohms or greater, which
includes just about every piece of equip-
ment except those specifically designed for
low impedance microphones.

PARTS LIST FOR
CERAMIC PICKUP PREAMP

C1—0.01-yF, 10-VDC capacitor

C2-—3300-pF, 100-VDC capacitor

€3—0.05-uF for tube amp; 10-uF, 10-VDC
electrolytic capacitor for transistor

amp
C4-—30-uF, 6-VDC capacitor
@1—Motorola HEP-641 npn transistor
R1—10,000-0hm, V2-watt resistor
R2—220,000-0hm, V2-watt resistor
R3—33,000-0hm, V2-watt resistor
R4—4700-ohm, Y2-watt resistor

Because of record equalization and the
characteristics of a ceramic pickup, its
sound, when fed to a ‘‘flat”” amplifier, can
be lacking in lows. Some sort of equaliza-
tion is needed when feeding the pickup to,
say, a PA or tape recorder auxiliary am-
plifier.

This one-transistor preamp provides proper
equalization for modern ceramic pickups
and amplification to allow direct connection
to all high level inputs on amplifiers or tape
recorders. Equalization is accomplished
through low impedance loading of the pick-
up by Rl and Q1's input impedance, and

m Ceramic Pickup Preamp

4.5v0C

OUTPUT
TO HIGH
LEVEL
INPUT

CERAMIC
PICKUP

the C1/C2/R3 equalizer. Changes in equal-
ization are obtained by adjustment of the
C1/C2/R3 network. Do not change R2 for
equalization, but it can be varied for a bias
adjustment to accommodate other transis-
tor types.

m Mike Beeper

You can always feed an audio generator into
a mike input to check an AF system, but
how do you check the mike? Saying ‘‘woof,
woof, hello, test’’ gets mighty tiring. In-
stead, clamp the Mike Beeper to the front
of the mike with a rubber band and you'll

For Unper $10

send continuous tone through the mike. It
lets you take your time checking the mike,
connecting cable, jacks, amplifiers, etc.

The beeper can be built in a small plastic
case—nothing is critical. The speaker may
be just about size from one to three inches.
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PARTS LIST FOR MIKE BEEPER

B1—Type 216 9-V battery
C1—0.1-uF, 10-VDC capacitor
@1—2N2160 unijunction transister
R1—10,000-0hm, 2-watt resistor
R2—47-ohm, V2-watt resistor
S1—Spst switch

Spkr—3.2 or 8-ohm miniature speaker

[El Low-Impedance Mike Preamp

PARTS LIST FOR
LOW-IMPEDANCE MIKE PREAMP

C1—10-uF, 15-¥YDC electrolytic capacitor
C2—0.47-uF capacitor

@1—2N3391 npn transistor
R1—10,000-0hm, V2-watt resistor
R2—15-0hm, V2-watt resistor

RX—See text

MIC

/0

Just a handful of parts is all it takes to add
up to 30 db gain for low-impedance micro-
phone inputs found on tape recorders, CB

rigs, etc. The circuit is suitable for mikes

in the 50- to 1000-ohm range.

Ql
2N 3391

OUTPUT

|

Because transistor Q1 is a high-gain type it

is very sensitive to slight changes in base
bias. Hence, bias resistor Rx must be tail-
ored for each transistor. Temporarily con-
nect a 2 megohm potentiometer in place

of Rx and adjust the pot until the collector
to ground voltage is 3V. Measure the pot's
resistance and substitute a fixed resistor(s)
within 109 of the measured vailue.

m Stereo Balancer

® (i

o, RI R2 E3 . 02
LEFT ! 4 RIGHT
P R o ANV ANV VNV g e
MI
© +
GND -= oy > GND
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It looks ridiculously simple, but this instru-
ment will give you precise volume and tone
control balance between left and right ste-
reo amplifiers.

For maximum convenience, the meter is a
zero-center type. Resistors should be at
least five percent and the diodes a matched
pair. Note that the lead for each side that
goes directly to the meter is connected,
preferably, to the ground or common
speaker terminal (one for each channel).
Optimum stereo leve! and phase bzlance oc-
curs for matched speakers when the meter
indicates *‘0"". If the meter indicates either
side of zero, the levels are not matched or
the wires are incorrectly phased. Check in-

correct phasing by making certain the me-
ter leads are connected to the amplifier
ground terminals.

An ordinary 0-1 mA DC meter can be sub-
stituted. You adjust for zero reading, but
keep in mind that the meter pointer can Be
driven in the reverse direction off-scale.
Use cnly as much amplifier power as nec-
essary for a visible meter indication

PARTS LIST FOR STEREO BALANCER

I
I
|- DYV, D2—IN60 diode
M1—1-0-1 mA DC meter, zero center
R1, R3—560-0hm, Va-watt resistor, 5%
R2—1000-0hm, V2-watt resistor, 5%

FI] CB Modulation Meter

PARTS LIST FOR
CB MODULATION METER

C1—500-pF, 100-YDC capacitor

€2—10-uF, 10-VDC electrolytic capacitor
C3—200-pF, 100-VDC capacitor
C4—300-pF, 100-VYDC capacitor

D1, D2, D3—1N&0 diode

M1—0-1 mA DC high-speed meter
R1—560-0hm, V2-watt resistor
R2—1000-0hm potentiometer |
R3—910-ohm, V2-watt resistor, 5%

S$S1—Spdt spring-return switch I

You can measure CB audio modulation per-
centage with the accuracy of the local
broadcast station—'cause you’'ll be using

the same type system.

In building the circuit, keep R1l, D1 and
R2's leads as short as possible. Meter M1
must be a high-speed model, such as the
Alco P-1000 series. Connect the meter
across the transceiver's RF output with a
coaxial T-connector in the transmission line.
As you key the transmitter, set switch S1 to
calibrate and adjust R2 for a full scale
reading. Accuracy will be within 109,.
Better accuracy is assured if R2's adjust
ment and meter calibrating point is com-
pared against a scope modulation pattern.
Don’t compare this meter against commer-
cial CB modulation meters. On a tone sig-
nal, this one is less accurate, but on speech
modulation, the commercial models are not
as accurate as a circuit of this type.

Ri Dt

RF

INPUT <

R2

For Unper $10
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Multipurpose CB Oscillator

ANTENNA,
iF USED

L.

Lt

18-20V DC,20 mA

Utilizing 27 MHz overtone crystals, this
low power oscillator provides precise fre-
quency markers for CB transceiver dial cali-
bration or for general receiver alignment. It
can also serve as the transmitter for a 27
MHz radio-control circuit for remote cam-
era tripping, models and other devices.
Coils L1 and L2 are wound on a J. W,
Miller 4400-3 coil form having a 20-50
MHz powdered iron slug. Attach the end of
a piece of No. 22 enameled wire to the coil
terminal nearest the mounting screw and
wind 15 close-spaced turns. Push the bot-
tom terminal against the coil and solder
the coil's free end to the bottom terminal.
Then wind coil L2, which consists of 2 turns
of No. 18 enameled wire, over the bottom
end of L1. Twist L2's wires together to se-
cure L2. Finally, cover the entire coil with
coil dope and allow to dry overnight.

Plug in an overtone crystal at socket SO1

and adjust the coil's slug for maximum
output as indicated on a field strength
meter or a receiver's S-meter. The crystal
frequency can be slightly shifted by small
misalignment of the coil slug.

PARTS LIST FOR
MULTIPURPOSE CB OSCILLATOR

€C1—30-pF, 75-YDC disc capacitor

€2, €4—0.01-uF, 75-¥DC disc capacitor

C3—22-pF, 100-YDC silver mica capacitor

L1—15 turns #22 enamel wire close-
wound on Ys-in. powdered iron slug
form (J.W. Miller 4400-3)

L2—2 turns #18 enamel wire over cold
end of L1

@1—Motorola HEP-53 npn transistor

R1—10,000-0hm, V2-waft resistor

R2—680-0hm, YV2-watt resistor

R3—180-ohm, V2-watt resistor

SO1—Crystal socket to match Xtal pins

m Portable CB Antenna

A large antenna always beats the small one,
so why use a dinky loaded whip for portable
work? Make your own coaxial antenna from
a length of RG-59U coaxial cable.

Cut away the outher insulation for 108
inches and fold the shield braid back along

the cable. Attach a glass or ceramic insula-
tor to the end of the center conductor and
hang the antenna from a tree, roof, pole
or window. Attach the lower end of the
cable to your transceiver. Keep away from
metal poles and buildings.
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EE Junk Box

Using components often found in an ex-
perimenter's junk box, this two-channel
mike mixer handles high impedance or dy-
namic microphones. Level controls R1 and
R2 should not be run wide open with hi-Z
mikes since the input impedance then be-
comes the value of R3 and R4, or 100,000
ohms. If a hi-Z mike is loaded by less than
1 megohm, the low frequency response of
the mike is attenuated.

Transistor Q1 can be almost any general
purpose type such as the 2N107 or 2N217.
However, the better the transistor, the bet-
ter the signal-to-noise ratio. Top quality
high-gain transistors should not be used
since relatively high leakage current of ex-

INPUT

Mike Mixer

perimenter-grade transistors provides the
low

base bias current. Transistors with
leakage might produce high distortion be-
cause of low “internal’’ base bias.

PARTS LIST FOR JUNK BOX MIKE MIXER

B1—9-V battery

C1, C2—0.1-uF, 6-¥DC capacitor

€3—10-uF, 15-YDC electrolytic capacitor

Q1—Pnp general purpose tranmsistor,
2N107, 2N109, 2N217, etc.

R1, R2—2-megohm audio taper potenti-
ometer

R3, R4—100,000-0hm, V2-watt resistor

R5—15,000-0hm, Y2-watt resistor

S1—Spst switch

c3
AY|
1+
!
8 ouTPUT
9vDC o-

m Headphone Limiter

Most receivers don't provide automatic vol-
ume control on code reception. Thus a CW
signal that blows your headphones off one
moment might lie buried on the threshold

For Unper $10

of hearing the next. The Headphone Lim-
iter chops those $9-100 signals down to
size until they equalize with weaker signals,
giving relatively constant headphone vol-
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ume. Because the clipping action produces
some distortion, the limiter should feed a
headphone Q-peaker (described in another
circuit). The value of Rx should match the
existing speaker impedance and power. In
most cases this will be equal to 4 times at
2-5 watts.

RECEIVER ’I Rl

PARTS LIST FOR HEADPHONE LIMITER

D1, D2—1N&0 diode
R1-—5000-ohm audio taper

potentiometer
Rx—See text

HEADPHONES
Q-PEAKER

FHcs Scope Booster

TRANSMITTER
OUTPUT o

PARTS LIST FOR CB SCOPE BOOSTER

C1, C2—S5pF silver mica capacitor

C3—45 -pF trimmer capacitor

L1—3 turns #22 solid, plastic-insulated
wire, adjacent to ground end of L2

L2—4 turns #18 enameled wire, centered
on form

1—Y-in. RF slug-tuned coil form (Lafay-

ette 34E89135 or equiv.)

Critical inspection of a transmitter signal
and accurate measurement of modulation is
possible only with an oscilloscope. Unfor-
tunately, a CB transmitter's RF output is so
low the scope pattern is barely discernible
—unless you use this booster. Since a
scope’s vertical plate connections operate
at a high input impedance, it requires that
a CB transmitter’s output be fed to a paral-

TO SCOPE
VERTICAL PLATES

:

lel resonant circuit to step up to high RF
voltage. The circuit shown will just about
fill a 5-in, scope from edge to edge with
virtually no loss at the transmitter.

First, wind L2 on the center of a 34-in. slug-
tuned form. Then wind L1 adjacent to the

.ground end of L2. Connect L1 across the

transmitter output with the CB antenna sys-
tem also connected.

Adjust L1's slug for minimum standing-
wave ratio (SWR). If the coil is correctly
made, there should be no change in the an-
tenna system’s SWR. Adjust C3 for the de-
sired scope trace height; it may be neces-
sary to reset L1 each time C3 is adjusted.
Note that you must use your scope’s verti-
cal plate connection. The RF signal can't
travel through the vertical amplifier unless
your scope happens to cost a kilobuck or
more. .

m CB Xmission Line Monitor

This monitor *'steals’” an insignificant
amount of power, yet keeps constant watch
on a CB rig's RF output. If a failing tube
starts to drop the output, the line monitor

immediaely lets you know it.

The device can be built in a separate metal
cabinet or customized into the transceiver's
cabinet.
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Wiring between D1, R1, R2, and C1 must
be as short as possible. The loop consists
of four or five turns of insulated, solid hook-
up wire wrapped around an exposed part of
the output coax cable. Remove a part of the
shield at that point; near RF output jack,
for example. An alternate pickup is about 6
in. of wire slipped under the coax shield. If
the shield is broken, solder a heavy copper
wire to join the broken ends to avoid mess-
ing up your antenna transmission line.

Vary the number of turns in the loop to
secure approximately half-scale meter in-
dication. Potentiometer R1 serves as a
coarse sensitivity control.

PARTS LIST FOR
CB TRANSMISSION LINE MONITOR

C1—-0.001-uF, 100-VDC disc capacitor
D1—1N&0 diode

M1—0-1 mA DC meter

R1—1500-0hm, V2-watt resistor
R2—10,000-0hm potentiometer

LOOP

m CB Tuning Adapter

PARTS LIST FOR CB TUNING ADAPTER

C1-—10-pF silver mica capacitor

€C2—17.5-pF .trimmer capacitor

C3—30-pF variable capacitor

C4—47-pF, 100-VDC disc capacitor

L1—Coil, 5 turns #16 enameled wire
wound on 1-in. dia. form. Spaced 1 in.
end to end

T0 CRYS'!;.M'.
K
G
Cl_ =
c3 Lt

c2

A crystal-controlled CB rig with overtone
crystals and an IF of 1300 to 1500 kHz
can be converted to full 23-channel tuning
with this adapter. It works on circuits where
the crystal connects from oscillator grid to
ground,

Use a 1-in. wood dowel for L1's form. Wind
the coil as tightly as possible and stretch
it to a length of 1 inch. Connection is
made to the transceiver with the shortest
possible length of RG-58A/U coaxial cable,
The shield connects to the transceiver’s
chassis and to the bottom end of L1.

Set C3 so its plates are fully closed, then
adjust C2 until channel 1 is received. De-
pending on the IF frequency, C3 might tune
slightly more or less than the full band. If
so, change Cl's value very slightly to ob-
tain only 23-channel coverage with C3.
Making Cl smaller narrows the tuning
range. *

m Speech Clipper

An effective speech clipper for transmitters
and PA systems can be made from only two
diodes and a capacitor.

Connect the diodes to the collector of the
microphone preamplifier, the stage with at
least a 1V peak-to-peak audio output volt-
age. The diodes clip at approximately .2V,

For Unper $10

allowing overall amplifier gain to be in-
creased without speech peaks producing
overmodulation or excess peak power out-
put.

Capacitor Cl's voltage rating must be at
least equal to the DC supply voltage at the
preamp collector. |f the preamp uses a
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negative supply, reverse C1's polarity. The
output level to the rest of the amplifier is
determined by R1. If the diodes cause dis-
tortion in the preamplifier, add resistor Rx,
as shown. Use the necessary value between
1000 and 10,000 ohms.

+vDC

RX

PARTS LIST FOR SPEECH CLIPPER

C1—100-uF electrolytic capacitor
(see text)

€2—0.1-uF capacitor

D1, D2—1N60 diode

R1—25,000-0hm, audio taper potentiom-
eter

Rx—See text

A
vV'v

c2

A |
1

+ D2
MIKE 0
PREAMP of 3 oot
+
T

m Modulation Monitor

This simple modulation monitor for AM
ham transmitters requires no connection to
the transmitter. Just position the loop near
the final tank or antenna matching coil un-
til the signal is heard in the headphones.

PARTS LIST FOR
MODULATION MONITOR

C1—100-pF disc capacitor

D1—1N60 diode

El—Magnetic headphone, 2000 ohms or
better

L1—Coil, 3 turns on 1Y2-in. dia. form,
use any thin gauge wire

K] Mini-Drain Pilot Lamp

PARTS LIST FOR
MINI-DRAIN PILOT LAMP

C1—3-uF, 25-VDC capacitor

11—NE-2 neon lamp

@1—Motorola HEP-253 pnp transistor

R1—100,000-0hm, V2-watt resistor

R2—250,000-0hm, potentiometer

T1—Miniature center-tapped transistor
audio transformer; primary 4000-
ohm to 8-16-ohm secondary

Need a pilot light for portable equipment
that won't burn up batteries in minutes?
Then try high frequency for the answer.
Here's how it works: Q1 serves as a block-
ing oscillator with the frequency determined
by R1-R2 and Cl. The collector Q1 con-
nects to Tl's common (O) terminal, the
power source to the 8-ohm terminal and
R1-Cl to the 16-ohm terminal. Note that
in this circuit the usual primary and second-
ary transformer windings are shown in re-
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verse position. It's because the transformer
is being used backwards. The neon lamp
connects to the high-impedance winding of
T1. If the primary is center-tapped, ignore
the tap.

As Q1 oscillates at AF frequency, voltage
from Q1's collector to the power supply is

stepped up many times and becomes a
high-voltage low-current source for the neon
lamp. Adjust R2 so the frequency is high
enough to keep the lamp constantly lit. If
you want a warning device, potentiometer
R2 can be adjusted so the neon famp blinks
on and off at a rapid rate.

?

cn\t:
T+

Rl

Q1

SECONDARY PRIMARY
1651 Ti Hi-Z.
8§l
1"
0

R2 HEP-253 [

Eﬂ Extended CB Antenna

1=-172"
WHIP —_

CAR

CABLE
A /8
!’-‘T

100 uuF
VARIABLE
CAPACITOR

The average 108-in. C3 bumper or fender-
mounted whip is nowhere near the desired
52 chms impedance. An improved trans-
mission line match and lower angle of radi-
ation (and more gain) are obtained by us-
ing an 1115-ft. extended whip. The ex-
tended whip, however, isn’t resonant on the
CB band and must be electrically short-
ened. It's done by connecting a small vari-
able capacitor between the bottom of the
antenna and the coax cable center con-
ductor. Adjust the capacitor for lowest SWR
reading.

kY] Light Flasher

If a light blinks and winks someone will
stop and look—and that’s the purpose be-
hind this attention-grabber.

When power is first applied, current flows
through Q2 and lamp L1 lignts. Then,

For Unper $10

feedback through capacitor C2 causes Q1
to conduct. As C1 discharges through Q2's
base, Q2 is turned off, thereby extinguish-
ing the lamp. When C1’s voltage equalizes,
Q2 turns on again and the cycle is repeated

3t
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. . . flip-flop, flip-flop. Potentiometer R2
determines the flip-flop rate, hence, the
blink rate.

“Junk box'' pnp transistors (instead of npn
types) can be substituted if polarity is re-
versed at the battery, C1 and C2.

PARTS LIST FOR LIGHT FLASHER

C1—10-uF, 15-VDC electrolytic capacitor
€2—30-uF, 15-VDC electrolytic capacitor
€3-—0.2-uF, 25-VDC capacitor

1—No. 49 panel lamp

@1, @2—2N3394 npn transistor
R1—4700-ohm, V2-watt resistor
R2—1-megohm potentiometer

R3, R4-—10,000-0hm, V2-watt resistor
R5—120-0hm, V2-watt resistor

O +9V,60mA

s

EE Control by

PARTS LIST FOR CONTROL BY LIGHT

B1—6-V battery

K1—1000-0hm, 2-3 mA sensitive relay
PC1—RCA 4425 photocelt
@1—2N2613 pnp transistor
R1—120-0hm, V2-watt resistor
R2—5000-0hm potentiometer
S1—Spst switch

With only a handful of low-cost components
this photo relay turns a light on or off ac-
cording general room illuminaion.

Q1 can be any general purpose pnp tran-
sistor of the 2N109 or 2N217 variety,
though greater sensitivity is obtained with
the 2N2613 type. Relay K1 is a high-sensi-
tivity type like the Sigmas used by model
radio control hobbyists.

Potentiometer R2, part of a voltage divider
consisting of photocell PC1, R1 and R2, is
set so that with normal illumination falling
on PC1 the base bias current (through PC1)

by _l al
— 6vDC
+
aQl
2N2613
S|
RI . ON-OFF
Cg{:gumon.'
CIRCUIT
R2 LO

is just below the value needed to generate
the collector-emitter current required to ac-
tivate relay K1. When additional light falls
on PC1, photocell resistance decreases,
thereby increasing the base bias, which
causes greater collector current to flow and
the relay closes.

This circuit can be controlled by sunlight
so K1 drops out at dusk to turn on a night
light. Or use a flashlight to trip K1 for *'kill-
ing"” TV commercials by shorting the TV
speaker connections.
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m Motor Speed Control

PARTS LIST FOR
MOTOR SPEED CONTROL

C1, €2—0.1-uF, 200-VDC capaciter
G1—RCA 40431 Triac-Diac

potentiometer
R2-—-10,000-0hm, 1-watt resistor

l
' R1—100,000-0hm linear taper

Old universal appliance motors and shaded-
pole induction motors salvaged from inex-
pensive turntables can be easily converted
to slow-speed hobby drills, chemical stir-
rers, vari-speed turntables movable display
drives, etc. It's done with a full-wave Triac
speed controller.

Unlike other speed controllers, which re-
quire an external trigger device, Q1 com-
bines both the Triac and Diac trigger diode
in the same case.

The motor used for the load must be lim.

LOAD
6A(MAX)
Qi

40431 117V AC

I
|

ited to 6 amperes maximum (or 740 watts).
Triac Q1 must be provided with a heat sink,
which can be the metal cabinet. Build up a
marble.size mound of epoxy on the cabinet
and insert Ql's case into the epoxy. When
the epoxy hardens the Triac's heat is dis-
sipated to the cabinet. Make certain Q1’s
case is not shorted to the cabinet and is
insulated by the epoxy.

With the component values shown on the
parts list, the Triac controls motor speed
from full off to full on.

kX3 Photoflood

R2 RI

Dl
40583

R3

(of c2

-

T

Dimmer

@ PHOTOFLOOD

Ql
40638 o)

H7v AC
o

All the flexibility of a professional photo
studio’s variable lighting can be yours with
this 500-watt lamp dimmer.

Triac Q1 is supplied with a heat sink which
must, in turn, be connected to a larger heat
sink. The entire unit is assembled in a metal
cabinet with Ql's heat sink epoxy-cemented
to the cabinet for heat dissipation.

Fusing must be employed. Otherwise, the
surge current when 500-watt phcto lamps
burn out will instantly destroy Q1. Connect
an 8AG (fast-action) 5-ampere fuse in se-
ries with the lamp or any other fuse of

For Unpex $10

equal action, or faster. In this circuit 3 AG
fuses cannot be used.

Potentiometer R2 will adjust the lamp's
intensity from full off to essentially 1009
full on.

PARTS LIST FOR PHOTOFLOOD DIMMER

Cl1, €2—0.01-uF, 300-¥DC capacitor

D1—RCA 40583 Diac

@1—RCA 40638 Triae

R1—1000-0hm, V2-watf resistor

R2—100,000-0hm linear taper
potentiometer

R3—15,000-0hm, V2-watt resistor
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m Enlarger

PARTS LIST FOR ENLARGER METER

M1—100, 250, or 500-mA DC meter

PC1—Solar cell (Radio Shack 27-1710)

R1—5000-0hm potentiometer linear
taper

Every print a good print! That's what you
get with the Enlarger Meter.

Meter M1 can be just about anything up to
0O-1 DC mA. But i1 you prefer low light lev-
els and long exposures, install a sensitive
meter of 500 uA or less.

When light from the enlarger falls on the
solar cell (PC1), a voltage is generated that
is in porportion to the amount of light. Sen-
sitivity control R1 allows the user to set the
meter indication to a convenient value.

To use the meter, first make a good normal
print in your normal manner from a No. 2
or No. 3 negative. Then, do not disturb the

enlarger setting, but integrate the light by
placing a diffusing disc or opal glass under
the lens. Place the solar cell on the easel
and adjust R1 for a convenient meter read-
ing, say, full scale. The meter is now cali-
brated. When using it, focus the enlarger,
use the diffuser, and adjust the lens dia-
phragm until you get the reference meter
reading. Tken use the exposure time pre-
viously found for the calibration print. Sug-
gested reading: lliford annual of Photog-
raphy, obtainable from any photo store.
Also, check Kodak publications available at
the same place.

kY] Fish caller

ON-OFF
-S1 Bl B2

s S
P\ T
e
lé::isr EK%)
USED

Click-click might not sound like much to
you but to a fish it's the dinner bell. That's
the lure of this electronic circuit. Shove the
whole works in a watertight container, low-
er it over the side, and wait for the fish to

al'y
HEP-230
R2

+
Cl

PARTS LIST FOR FISH CALLER

81, B2—1.5-V AAA battery

C1, C2—50-uF, 25-VYDC electrolytic
capacitor

E1—Crystal earphone

@1—Motorola HEP-230 pnp transistor

R1—2500-ohm potentiometer

R2—27,000-0hm, Ya-watt resistor

S$1—Spst switch, part of Rl

T1—Subminiature transistor output
transformer: 500-ohm center tapped
primary to 3.2-ohm secondary

hit the hooks.

For proper operation T1 must be subminia-
ture type about half as large as your
thumb. E1 must be a crystal headphone
(supplied with some transistor radios).

m Light Comparator

The Light Comparator will check or adjust
two light sources for equal intensity. The

metering circuit is a balanced bridge con-
sisting of R2, R3, Q1, and Q2. With solar
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10 Reasons why

RCA Home Training is

your best

investment
for arewarding

career

in electronics:

LEADER IN ELECTRONICS
TRAINING

RCA stands for dependability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc., has been a leader in technical
training.

RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER

Beginner or refresher — AUTOTEXT,
RCA Institutes’ own method of Home
Training will help you learn electronics
faster, easier, almost automatically, -

THOUSANDS OF WELL PAID
JOBS ARE OPEN NOW

RCA Institutes can help you qualify for
arewarding career if you have an inter-
est in electronics. Every year, thousands
of well paid electronics jobs go unfilled
just because not enough men take the
opportunity to train themselves for
these openings.

WIDE CHOICE OF CAREER
PROGRAMS

Select from a wide choice of courses
and career programs ranging from basic
Electronics Fundamentals to advanced
training including Computer Program-
ming and Electronics Drafting. Each

ACCREDITED MEMBER National Home Study Councit

Construction of Oscilloscope.

For Unper $10

Transistor experiments
on programmed breadboard —
using oscilloscope.

Career Program begins with the amaz-
ing AUTOTEXT method.

SPECIALIZED ADVANCED
TRAINING

For those working in electronics or
with previous training, RCA Institutes
offers advanced courses. Start on a
higher level. No wasted time on mate-
rial you already know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home
study, your training is supervised by
RCA Institutes experts who become
personally involved in your efforts and
help you over any “rough spots” that
may develop. ’

VARIETY OF KITS, YOURS TO KEEP

At no extra cost, a variety of valu-
able specially engineered kits come with
your program-—yours to keep and use
on the job.

TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE

You will receive in most career pro-
grams a valuable oscilloscope. Those
enrolled in the TV Program of courses
receive the all-new Transistorized TV
Receiver—exclusive with RCA. Both are
at no extra cost.

Construction of Multimeter.

TWO CONVENIENT
PAYMENT PLANS

Pay for lessons as you order them. No
contract obligating you to continue the
course. Or. you can take advantage of
RICA's convenient monthly payment
plan.

1 RCA GRADUATES GET TOP
RECOGNITION

Thousands of graduates of RCA Insti-
tutes are now working for leaders in the
electronics field; many others have their
own profitable businesses . .. proof of
the high quatity of RCA Institutes
training.

RCA INSTITUTES, inc.

Dept. 653-002.0, 320 West 31st St.,
N.Y.. N.Y, 10001

Canadians: These same RCA courses
are available to yo