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More than 5 million two-way trans-
mitters have skyrocketed the demand
for service men and fleld, system, and
R & D engineers. Topnotch licensed
experts can earn $12,000 a year or
more.You canbe your own boss, build
your own company. And you don’t
need a college education to break In.

OW WOULD YOU LIKE to earn $5 to

$7 an hour...$200 to $300 a week

..$10,000 to $15,000 a year? One of

your best chances today, especially if

you don’t have a college education, is
in the field of two-way radio.

Two-way radio is booming. Today
there are more than five million two-
way transmitters for police cars, fire
trucks, taxis, planes, etc. and Citizen’s
Band uses--and the number is grow-
ing at the rate of 80,000 new transmit-
ters per month.

This wildfire boom presents a solid
gold opportunity for trained two-way
radio service experts. Most of them
are earning $5,000 to $10,000 a year
more than the average radio-TV re-
pair man.

Why You’'ll Earn Top Pay

One reason is that the U.S. doesn’t
permit anyone to qerwce two-way ra-
dio systems unless he is licensed by
the FCC (Federal Communications
Commission). And there aren’t enough
licensed experts to go around.

Another reason two-way radio men
earn so much more than radio-TV
service men is that they are needed
more often and more desperately. A
two-way radio user must keep those
transmitters operating at all times,
and must have them checked at regu-
lar intervals by licensed personnel to
meet FCC requirements.

This means that the available Ii-

censed expert can ‘“‘write his own
ticket” when it comes to earnings.
Some work by the hour and usually
charge at least $5.00 per hour, $7.50
on evenings and Sundays, plus travel
expenses. Others charge each cus-
tomer a monthly retainer fee, such as
$20 a month for a base station and
$7.50 for each mobile station. A sur-
vey showed that one man can easily
maintain at least 15 base stations and
85 mobiles. This would add up to at
least $12,000 a year.

How to Get Started

How do you break into the ranks of
the big-money earners in two-way ra-
dio? This is probably the best way:
1. Without quitting your present job,
learn enough about electronics funda-
mentals to pass the Government FCC
License. Then get a job in a two-way
radio service shop and *“learn the
ropes’ of the business.

2. As soon as you've earned a reputa-
tion as an expert, there are several
wiys you can go. You can move out,
and start signing up your own cus-
tomers. You might become a fran-
chised service representative of a big
manufacturer and then start getting
into two-way radio sales, where one
sales contract might net you $5,000.
Or you may be invited to move up
into a high-prestige salaried job with
one of the same manufacturers.

The first step—mastering the fun-
damentals of Electronics in your spare
time and getting your FCC License -
can be easier than you think.

Cleveland Institute of Electronics
has been successfully teaching Elec-
tronics by mail for over thirty years.
Right at home, in your spare time, you
learn Electronics step by step. Qur
AUTO-PROGRAMMEDTM Jessons and
coaching by expert instructors make

everything clear and easy even for
men who thought they were “poor
learners.” You'll learn not only the
fundamentals that apply to all elec-
tronics design and servicing, but also
the specific procedures for imstalling,
troubleshooting, and maintzining two-
way mobile equipment,

Your FCC License...
or Your Money Back!

By the time you've finished your CIE
course, you'll be able to pass the FCC
License Exam with ease. Eetter than
nine out of ten CIE graduates are able
to pass the FCC Exam, even though
two out of three non-CIE men fail.
This startling record of achievement
makes possible our famous FCC Li-
cense Warranty: you'll pass the FCC
Exam upon completion of your
course or your tuition will be refunded
in full.

Find out more. Mail the bound-in
post-paid card for two FREE books,
“How To Succeed In Electronics” and
“How To Get A Commeicial FCC
License.” If card has been detached,
send your name and address to CIE
at the address below.

ENROLL UNDER NEW &.1. BILL

All CIE courses are available under
the new G.I. Bill. If you served on
active duty since January 31, 1955,
or are in service now, check box on
card for G.I. Bill informat.on.

£
CIE
Cleveland Institute

of Electronics

1776 E.17th St, Dept.EH-5
Cleveland, Ohioc 44114

How to get into one of today's hottest
money-making fields—servicing 2-way radios!

He's flying high. Before lie got his CIE training and FCC License, Ed Dulaney's only
professional skill was as a commercial pilot engaged in crop dusllng Today he has

his own two-way radio company, with seven full-time employees.
off financially, and really enjoy my work,”

“I am much berter

he says. "I found my electronics lessons

thorough and easy to understand. The CLE course was the best investinent I ever made."”

Business is booming. August Gibbemneyer
was in radio-TV repair work bafore study-

ing with CIE. Now, he says, "“we are in
the marine and (wo-way radwo business.
Our trade has grown by leaps and bounds.””

CIRCLE NO. 3 ON READER SERVICE CARD



__EICO Makes It Possible

Uncompromising engineering—for value does it!
You save up to 50% with Eico Kits and Wired Equipment.

ﬁ(&f«(*‘ (“"

_ ' Cortina. -

e ~ o~ | THE VERDICT IS IN. High fidelity authorities agree:
Cortina's engmeenng excellence, 100% capability, and

compact dramatic esthetics all add up to Total

Stereo Performance at lowest cost.

NEWA 9949 g} ‘a Q & . ASiiicon Solid-State 70-Watt Stereo Amplifier for $99.95 kit,
-»

$139.95 wired, including cabinet. Cortina 3070
-y - - hnd A Solid-State FM Stereo Tuner for $99.95 kit, $139.95 wired,

"'} R L g including cabinet. Cortina 3200.

i - A 70-Watt Solid-State FM Stereo Receiver for $169.95 kit, $259.95 wired,
including cabinet. Cortina 3570.
NEW Silicon Solid State 150-Watt Stereo Amplifier designed for audio
perfectionists. Less than 0.1% harmonic distortion, IM distortion.
Less than 0.6% at full output. Controls and inputs for every music

e o source. $149.95 kit, $225.00 wired including cabinet. Cortinra 3150.

BRI RaRa 5 o §BE 6 8 NEw70 Watt Solid State AM/FM Stereo Receiver for $189.95 kit,

e, $279.95 wired including cabinet. Cortina 3770.

1 Jr}..:-'\.' Trimy
Eicocraft ..o R
100% solid-state and professronaIA /}r "

Fun to build and use. Expandable, interconnectable. Great as "jiffy” projects
and as introductions to electronics. No technical experience needed. Finest parts,
pre-drilled etched printed circuit boards, step-by-step instructions.

52-180 Electronic Siren $4.95,6EC9»5101CEI%:3r0nic Burglar Alarm $%.25, EICOCRAFT < B
EC-102 Electronic Fire Alarm $6.95, EC-200 Electronic Intercom $5.95 ek

EC-300 Audio Power Amplifier $5.95, EC-400 Efectronic Metronome $3.95, 6 EXCITING NEW PROJECTS
EC-500 Tremolo $9.95, EC-600 Electronlc Light Flasher $3.95, EC-1700 Ham/CB Vox $8.95,
EC-700 Electronic “Mystifier” $4.95, EC-800 Photo Cell Nlte Lite $4.95, EC-1800 Efectronic “TOX" $8.95,
EC-900 Power Supply $8.95. EC-1000 Code Oscillator $2.5 EC-1900 “Treasure Finder” $9.95,
EC-1100 FM Wireless Mike $9.95, EC-1200 AM Wireless Mike $9.95, EC-2000 Electronic Organ $9.95,
EC-1300 Electronic VOX $8.95, EC-1400 Sohd State FM Radio $9.95, EC-2100 Electronic “Eye” $9.95.
EC-1500 Solid State AM Radio $8.95, EC-1600 Electronic Bongos $7.95 EC-2200 Electronic Touch Switch $8.95

Color n Sound
re s srvension oy Automotlve

music system. Introducing

the first inexpensive sofid-state EICO 888—Car/Boat
electronic system which Engine Analyzer.
provides true synchronization For all 6V/12V

of color with sound. Watch Zyst‘ems; 4, 6, 8cyl.
the music you love spring Qe

to life as a vibrant, ever Now you can keep

hifting i f . your car or boat
shifting interplay of colors éngine in tip-top shape

-5 Simply connect to speaker leads of your
e = 5 5 with this solid-state, portable, self-powered universal
g .Hqu| system (or radio). Kit can be assembled engine analyzer. Compietely tests your total
in several hours — no technical knowledge or ignition/electrical system.

experience necessary. Kit $49.95, Wired $79.95. Complete with a Tune-up & Trouble-shooting Manual.

Model 888; $49.95 kit, $69.95 wired.

Test Equipment

100 best buys to choose from
“The Professionals’’ EREE 1969 CATALOG EH-8

—laboratory precision at lowest cost.
460 Wideband Direct-Couple EICO Electronic Instrument Co., Inc.

g’!?gg'd”ogco;: LI LGS RGa Al 283 Malta Steaet, Brooklyn, N Y. 11207
for color and B&W TV service [JSend me FREE catatog describing the full EICO
%_ and tab use, Push-pull DC vertical line of 200 best buys, and name of nearest deater.

PR ] amp., bal. or unbal. input. Automatic
sync limiter and amp.
$99.95 kit, $149.95 wired.

Model 232 Peak-to-Peak VTVM. A must for color or B&W TV and industrial use.
7 non-skip ranges on all 4 functions. With excfusive Uni-Probe.*
$34.95 kit, $49.95 wired.

Name = = =

Address
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UNIVERSAL

STROBE
GOLS

pSYCHEDE LlC BY JAMES CUCCIA

® EXCITES DANCERS
® STOPS MOTION
® TAKES PICTURES
® TIMES ENGINES

EDITOR'S NOTE

Medical opinion concerning the use of strobe
lighting in darkened rooms is ‘cautionary.”
Prolonged use may induce hallucinations or
trigger undesired side-effects. It should not be
used in the presence of anyone subject to
epilepsy.

1969 Winter Edition

ONE OF THE MOST interesting of the

new “turned on” type of lighting ef-
fects is strobe lighting. By using a strobe
light system flashing at the proper rate
in a semi-darkened room, a visual flicker
effect similar to that found in old-time
movies can be seen as people walk or
dance in the light of the flash. Since the
action seems to take place as a series of
“still” frames, a very unreal atmosphere
can be created.

The “Universal Psychedelic Strobe”
described in this article will not only be
the hit of your next party, but can also
earn its keep by performing other, less
glamorous duties. It will serve as an auto-

1



mobile timing light, a slave flash for your
camera, or a general-purpose strobe light
for stop-motion observation of moving
mechanical elements.

Construction. The circuit (Fig. 1) can
be built on a single printed board, such
as the one shown actual-size in Fig. 2.
The components are mounted on the
board in accordance with the layout of
Fig. 3. Carefully solder all components
to the board using resin-core solder.

Be extra careful when mounting the
flashtube as it is made of glass and can
be broken if it is accidentally dropped,
or hit with a metal tool. Orient the trig-
ger coil (L1) so that the tab with the
red dot points toward the flashtube. (The
flashtube is mounted as shown in Fig. 4
with its trigger lead soldered directly to
this coded tab to prevent a voltage break-
down on the printed board.) And be sure
to observe the proper polarity when

mounting all semiconductors and electro-
lytic capacitors.

Then mount the finished wired board
in a 3” x 5” x 2” metal enclosure using
half-inch spacers. The flashtube should
extend above the top of the enclosure,
but not high enough to short the leads
when the cover is attached. On-off switch
81 is mounted on one end of the box,
while the a.c. power lead and audio cable
extend from the other end. Note the lo-
cation of R10 and drill a hole in the
enclosure wall so that R10 can be screw-
driver-adjusted from the outside.

Carefully measure the location of the
flashtube, and, allowing some clearance
on all sides, make a cut in the cover of
the metal enclosure of a size that will
permit the cover to pass easily over the
flashtube. Obtain some form of metal re-
flector—the one shown in the author’s
prototype is a stainless steel half-quart
container—and cut a slot in its bottom

PARTS LIST

C1—0.02-uF, 50-volt disc capacitor

C2—30-uF, 15-volt electrolytic capacitor

C3—1-pF, 15-volt electrolytic capacitor

C4—0.02-uF, 400-volt disc capacitor

C5—20-uF, 350-volt electrolytic capacitor

C6—10-uF, 150-volt electrolytic capacitor

C7—10-pF, 15-volt electrolytic capacitor

D1, D2—1N34 diode

D3, D4, D5—1N4003 silicon diode or similar

FT1—Xenon flashtube (Southwest Technical
Type 110)

L]T—Lg‘rigger coil (Southwest Technical Type

Q1—2N4870 unijunction transistor

S1—S.p.s5.t. switch

SCRI1—2N3328 silicon-controlled rectificr

T1—Interstage transformer, 2000 ohms, CT. to
10,000 ohms (Southwest Technical TT10-2 or
similar)

Misc.—Circuit board, metal enclosure, metal re-
flector, audio cable, power cable, spacers, wire,
solder, etc.

NOTE: An etched and drilled PC board is avail-
able from Southwest Technical Products Corp.,
219 W. Rhapsody, San Antonio, Texas 78216.
for $2.25: complete kit of parts, PC board, and
enclosure for $12.75 (less reflector).

Fig. 1. Unijunction Q1 triggers SCR1 which
produces a 3-kV pulse at top end of coil L1.

R1—100 ohms p3
R2—22,000 ohms LAl
R3—10,000 ohms . s
RA—180 ohms 11411 resistors 6T
R5—220 ohms Va-watt unless 10yF
R6—100.000 ohms otherwise stated
R7—120,000 ohms + D4
R8—27,000 ohms F_:': iN3003
R9—20 ohms, 5 watts ca _|c5 R
R10—50,000-0/m potentiometer 02F [206F | 50133
T
L
1000 = 05
— TopF IN4003
T re
(]
o2h 27K
[ ®

St

- - O

~ _Ao-+o

117VAaC
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Fig. 2. Actual-size printed circuit board. You can make the board yourself or pur-
chase it (see Parts List). If you make your own board, drill the holes as shown.

Fig. 3. Component mounting for the strobe.
The terminals marked ‘'B'’ are for the audio

]
4 e T input, those marked ‘A" for power input.
SCR1 ? 9 a o0 T - ] Some flash tubes will trigger more con-
p o f p to 8 ’1 sistently if R6 is left out of the circuit.
coE. J -0t | To do this, simply wire a jumper in place
oo, & g»@ ¢ of R6. Simultaneously, it may be useful to
e o e ‘“07: o drop R7 value to 100,000 ohms, or below.

» Y h
G "'*”“‘1‘ ln:

i

Fig. 4. The finished strobe be-
fore the top cover and reflector
are assembled. Note that a hole “# ' -
must be drilled in the PC board ™ ™.

to accommodate the lamp trigger. T

R
DRILL HOLE
FOR TRIGGER
, LEAD

o R 5

o SO

F 55,\#5/ f

./‘-g
= 3
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Be especially careful when installing
the strobe tube as it is fragile and it
cannot withstand mechanical shock.
The flashtube is polarized. The end
of the tube with the mesh attached to
the wire inside the tube must be con-
nected to the ground side of circuit.

HOW IT WORKS

The heart of the strobe is a low-cost xenon
flashtube that can be operated from a 230- to
300-volt d.c. voltage source. This voltage is pro-
duced by a voltage doubler consisting of D3,
D4, C5, and €6, with R9 limiting the surge cur-
rent flow. However, the flashtube will not fire
until its trigger electrode is provided with a 3000-
volt pulse, which is generated in a “flyback™ type
pulse generator consisting of auto transformer LI
and SCR1.

When the power is first turned on, the SCR is
in its non-conducting state; thus C4 is allowed to
charge up to the power supply potential. If the
gate of the SCR is furnished with a positive-
going trigger pulse, the SCR goes almost instan-
taneously into conduction and allows C4 to dis-
charge through the lower end of inductor LI. The
auto transformer action of LI produces a 3-
to 4-kV pulse at its high-voltage end which trig-
gers the flashtube on.

The SCR is triggered by unijunction transistor
Q1. This UJT is connected as a conventional re-
laxation oscillator in which C3 discharges
through the UJT every time the voltage across
C3 exceeds the firing potential of the UJT. The
rate of charge of C3 is determined by potenti-
ometer R10 and series resistor R3. As R10 is set
to a higher voltage, capacitor C3 reaches the
required firing voltage faster, making the UJT
oscillate at a faster rate. The positive-going
pulses generated at the UJT BI lead put the
SCR into conduction.

Once the SCR conducts, the voltage at its
anode momentarily drops to zero, allowing the
SCR to switch to its non-conducting state, and
be ready for the next gate trigger pulse. Supply
voltage for the UJT is obtained from a separate
power source (consisting of diode DJ5, resistor
R8, and filter capacitor C7) to prevent the sud-
den current surge produced by the flashtube from
firing the transistor.

To make the flash rate follow a given audio
level, transformer 71 isolates the strobe from any
external grounds (remember that it is a line-
operated device), and couples the UJT circuit
into an audio amplifier. The audio signal applied
to T1 is rectified by diodes DI and D2, and
the resulting d.c. is applied through R2 to the
emitter of the UJT. Capacitor C3 is also charged
by a voltage generated by the input signal. If
R10 is set properly, every time that the d.c. on
the emitter reaches the required firing voltage,
the UJT triggers, producing a flash,

Cut a slot in both cover and reflector
so that tube can easily slip through.
Be careful also when installing cover or
the tube, or its leads, may be damaged.

surface similar in size to that made in
the enclosure cover. Bolt the reflector to
the metal cover, carefully aligning the
two slots. Now, still being very careful,
mount the cover-reflector combination on
the remainder of the enclosure.

Operation. Point the strobe reflector so
that it will not flash directly into your
eyes. Connect the power lead to a source
of 117 volts a.c. and turn on S1. A slight
rotation of R10 should start the flash
operating. The frequency of the flash is
dependent on the setting of R10.

To make the strobe follow a musical
beat, connect the audio leads in parallel

(Continued on page 20)
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MOTOR
SPEED £
CONTROLLER FULL TORQUE

You can win at slot-car racing, extend

battery life of variable-speed toys,
get more recording time on your battery-
powered tape recorder, and be able to
control the speed of a great variety of
d.c. motor driven devices if you build this
low-cost d.c. motor controller. When used
as a slot-car speed control, you can keep
the car at full speed until you hit the cor-
ners, then you can rapidly reduce speed
to avoid spinning out —it is an axiom of
slot-car racing that the highest control-
lable speed in the corners wins races. A
built-in electronic brake makes sure that
when power is removed from the car mo-
tor, the speed will reduce and the car will
not hurtle through the corner and off the
track.

When not used for slot-car racing, the

1969 Winter Edition

By CHARLES M. LENNY

VARIABLE SPEED

controller can be used with any battery
driven toy that incorporates a speed con-
trol (usually a rheostat)—simply sub-
stitute the controller for the rheostat.
By making this substitution, the power
that formerly was wasted in heating the
rheostat (/2R losses) will be saved and
battery life will be greatly lengthened.

Another application is to slow down
the recording time of low-cost, battery-
powered, portable tape recorders. Al-
though the frequency response suffers
and the motor pulsations can be heard
on the tape, you can increase the avail-
able recording time by as much as three
times that formerly obtained. Although
music reproduction is far from ideal,
speech frejuencies are sufficient for re-
cording speeches, interviews, etc.

15



Q2
2N3392

Fig. 1. The motor speed con-
troller applies d.c. voltage to
miniature motors in short
pulses. The width of the applied
pulse determines the speed of
rotation of the motor arma-
ture. A wider pulse applies
more voltage per unit of time
and the speed is increased.
A narrow pulse works is
the opposite fashion—less volt-

MOTOR TOBE age delivered to the motor.

CONTROLLED

PARTS LIST

C1, C2—0.22-uF tantalum electrolytic capacitor
D1, D2—1N4001 diode

R1, R4—560-0hmn, V4-watt resistor
R2—1800-0hm, V5-walt resistor

R3—5000-0hm, 2-watt lincar potentiometer
R5—200-0hm, V;-watt resistor

01, Q2—2N3392 lraunsistor

(03-—2N2869 transistor

TS1—two-tcrminal strip

Misc—DPowcer transistor insulated wonnting hardware
and mica insulating shect, silicone grease (optional),
metal box, spacers (4), perf board, rubber grommet,
wire, soldcr, etc.

Construction. The author elected to
build up the schematic of Fig. 1 using
perf-board construction as shown in Fig.
2. Parts layout is not critical, and almost
any variation will be satisfactory. Note
that power transistor @3 is not mounted

gy
Sk

on the board. Cut a piece of perf board
to a size that will easily fit into the metal
case that you select. Stand the board off
the case using a spacer at each of the
four corners. Make sure that no part of
(Continued on page 153)

The author built his own
speed controller in an
ordinary aluminum metal
box. The circuit is as-
sembled on a perf-board.
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BUILD YOUR OWN
MEMO MINDER

URGENT NOTES AND TELEPHONE MESSAGES
MAKE THEMSELVES KNOWN

By R. PERSING*

HAT EXCUSK does your wife give

when that important phone message
—which arrived just after you left—goes
unseen and unanswered? Was the mes-
sage plainly visible, or hidden under some
old newspapers ? Did your wife forget to
hang it on your tackhoard or message
clip? If you have this problem-—and what
family doesn’t—the ‘“Memo Minder” is
for you!

*RCA Laboratories, Princeton. N. J.

1969 Winter Edition

To leave a short written message. sim-
ply write it on a 3” x 5” card and drop it
into the slot of the Memo Minder. Auto-
matically, the Memo Minder senses the
presence of the message and a bright
lamp starts flashing at a rate of about
once-per-second. The lamp will keep flash-
ing as long as the card is in the message
slot. and only when the card is removed
will the Memo Minder go back to sleep.

If you're not likely to see the flashing
light, the recipient of the message can
turn on a Sonalert alarm-—its insistent

17
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Fig. 1. When R6 is shielded from the light by an opaque card, the unijunction-SCR-bulb 12 circuit op-
erates once per second. Without a message in the slot, the circuit shuts itself off and remains on standby.

beeping is guaranteed to attract your at-
tention. Although the Memo Minder is al-
ways plugged into the a.c. power line, its
current consumption is negligible.

How it Works. As shown in Fig. 1, the
Memo Minder consists of two interlock-
ing circuits: a unijunction transistor os-
cillator that automatically turns on when
a message card is placed in the slot,
and produces a one-per-second trigger
signal; and an SCR and lamp combination
that generates the actual message alert
indication.

Unijunction transistor @1 is used as a
relaxation oscillator. When d.c. power is
applied to the circuit, capacitor C2
charges up through resistor B2 until it
reaches the firing voltage of Q1. At this
point, the normally reverse-biased emit-
ter juuction becomes forward-biased, thus
presenting a low impedance between the
emitter and base-1. Capacitor C2 then
discharges through the transistor and
the series combination of R4 and RS5.
The positive-going pulse generated at the
junction of R4 and R5 is applied to the
gate of SCR1 to turn it on.

Once C2 discharges, the emitter of @1
is again reverse-biased, and C2 begins
charging again through R2. The time

18

constant of C2-R2 is set so that one
pulse occurs each second. This eventual-
ly becomes the blinking rate for the mes-
sage alert indicator lamp (I2). If a
slower rate is desired, the value of C2
can be increased. Conversely, if you want
o speed up the blinking rate, decrease
the value of C2.

Connected in parallel with the R4-R5
combination is light-sensitive resistor
R6. The property of R6 is such that when
its face is illuminated, its resistance drops
to a very low value, and conversely,

T S R . e
5 /8" DIA. :du:‘ “F
o

ik
A
b KRS

o

s

ﬁf % §y&f>\

o

Fig. 2. Construction details for the message detec-
tor. The plastic tube for R6 is cemented to one
guide, then both guides are cemented to the chassis.

ELECTRONIC EXPERIMENTER'S HANDBOOK




PARTS LIST

Al—Audible alarm such as Alallory Sonalert
SCo628:4 (optional)

C1—1000-uF, 25-volt electrolvtic capacitor

C2~—100-uF, 15-voll electrolytic capucitor

D1—1IN3255 diode

11—#350 lamp

12— 44 lamp

Q1—Unijunction transistor (Tcxas Instruments
TIS43)

R1—20-0hm, Vi-watt resistor

R2—10,000-0hm, Vi-wall resistor

R3—13500-0hm, Vs-watt resistor (nominal value
—sce text)

R3—68-0hm, Vi-watl resistor

R5—430-0hm, Vi-wall resistor

Ro~—Photoresistor (Clairex CL35051. photocell)

NI1—S.p.5.L. switch (optional)

SCRI1—2N33528 silicon-controlled rectifier ¢t RCA )

T1—Power transformer; primary, 117 volts;
secondary, 12 volts CT

1—3" x 4" x 57 metal box

Misc.—Line cord, V4" inside-diameter plastic
tube, sockets jor 11 and 12 Vsee texts, ma-

terial for paper guides. flut black paint, vector
board, screws, glue, clc,

Fig. 3. The perforated circuit board is secured to
the side of the chassis with a small L-bracket. Re-
sistor R1 is mounted directly on bulb 11's socket.

when dark, its resistance is very high.
When R6 is in the dark, as would be the
case when a message card is in the Memo
Minder, essentially it does not influence
the circuit and the transistor oscillates
normally. However, with no message in
the Memo Minder, R6 is illuminated by
I1, reducing its resistance, and the total
base-1 to ground resistance, to a very low
value. With the circuit in this state, B2
supplies just enough current to the emit-
ter junction to prevent @I from return-
ing to its reverse-biased emitter-base-1
state necessary for continued oscillation.

Resistor R3 in the base-2 leg of Q1
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may require a slight alteration in value
to compensate the circuit for the particu-
lar unijunction transistor and SCR used.
This adjustment will be described later.

Lamp /1 is supplied with power through
dropping resistor RI1, which produces
about 4 volts across the normally 7.5-volt
bulb. Although the light output is re-
duced, it is still sufficient to operate R6,
and bulb life is greatly extended.

Message indicator lamp I2 is connected
in series with SCR1 across the 12-volt
a.c. supply. To make the lamp glow, the
SCR must be turned on. This is accom-
plished by supplying the SCR gate elec-
trode with a positive-going pulse (with
respect to its cathode) during the part
of the a.c. sine wave when the SCR anode
is supplied with a positive voltage. The
gate is generated, as previously described,
across R5.

Once the SCR is gated on, it will re-
main on until the a.c. waveform on its
anode passes through zero (as occurs
during each cycle of the power line sine
wave). As the gate pulse is longer than
the a.c. cycle, the SCR will turn on and
off at a 60-Hz rate for the duration of
the gate pulse, but this will have no no-
ticeable effect on the bulb operation.
When the gate pulse stops, the next time
that the anode alternation passes through
zero, the SCR automatically shuts itself
off, and remains off until the gate pulse
is re-introduced.

Construction. Begin construction by
preparing two paper guides, which can
be made from plastic, metal, or any other
suitable material. The author used the
cover from a plastic box for each of
the guides, with the rim of each cover
providing a convenient means for mount-
ing. Although dimensions are not criti-
cal, those indicated in Fig. 2 should be
adhered to as closely as possible. The
plastic tube used to house photoresistor
R6 is glued to one paper guide and tilted
at an angle of approximately 15 degrees
to minimize the effect of stray room
light. The photoresistor is very sensitive
and any light reflected onto it will cause
the flasher to stop even when there is a
piece of paper in the slot.

Once the guides are cut to size, holes
drilled for bulb II and the tube, and
provisions made for mounting them in
the box, they should be painted with a
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flat, black paint. Be sure to paint both
the inside and outside of the tube.

When the glue and paint have dried,
R6 should be inserted in the end of the
tube and held in place with a dab of glue.
The paper guides should be temporarily
mounted in the box and the socket for /1
should be bent and oriented so that it will
be in line with the tube housing R6.
There should be enough space left in the
box to mount the remainder of the com-
ponents as shown in Fig. 3. The socket
for 12 must be an enclosed type so it will
not interfere with the proper operation
of the photoresistor.

The power supply consists of T1, which
has a center tapped 12.6-volt secondary,
rectifier D1, and filter capacitor C1.

The circuit can be built on a small
piece of vector board or a printed circuit
can be made. Sockets for @1 and SCRI
are not absolutely essential but, if possi-
ble, should be used. Layout of the com-
ponents is not at all critical but be sure
to refer to the base diagram for @1 and
SCR1 when wiring the circuit.

Adjustment. It is advisable to tempo-
rarily insert a 5000- to 10,000-ohm po-
tentiometer in place of R3. Turn on the
power and adjust the potentiometer un-
til proper operation of 12 is obtained—
when a piece of paper is put into the
slot, bulb 72 should flash about once a
second. Improper operation would be in-
dicated by 12 staying on all of the time,
or not flashing at all. When the piece of
paper is removed, the light should flash
once and then remain off.

While you’re making this adjustment,
be sure there isn’'t any bright light shin-
ing on the open box since this might ad-
versely affect the proper operation of
R6. Once the proper value of RS has
been determined and an equivalent-val-
ued fixed resistor has been wired into
the circuit, the Memo Minder is com-
plete. If desired, a Sonalert alarm (A41)
and associated on-off switch SI can be
included as shown in Fig. 1.

Plug in the Memo Minder, and when it
wants you, it will let you know.

READ

Popular Electronics
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PSYCHEDELIC STROBE

(Continued from page 14)

with a loudspeaker voice coil, turn down
the audio output, and adjust RI10 until
the flash just stops firing. As the volume
is turned up, the flash will start to fol-
low the major beat of the musie, pro-
ducing one flash for each beat. When an
audio amplifier is played at very loud
volume, it may be necessary to bridge
the audio output with a potentiometer
to provide the strobe with enough signal
to fire, but not enough to overload.

To use the strobe as an auto timing
light, ground one of the audio leads to
the engine and connect a 5-megohm re-
sistor in series with the other one. Solder
a small piece of insulated wire to the far
end of the resistor, and wrap several
turns around the number-one spark plug
lead. Set R10 until the flash just stops
when the engine is not running. Now
start the engine. Every time the number-
one plug fires, it will cause the strobe to
fire. If the strobe does not fire, it may
be necessary to connect the far end of
the resistor directly to the spark plug.

To use the strobe as a slave flash unit
for your camera, connect one audio input
to one side of the camera switch, and the
other audio input to a 1%-volt flashlight
cell in series with the other side of the
camera switch. Set R10 so that the strobe
doesn’t self-trigger. Every time the cam-
era switch is operated the unit will flash.
If the flash does not put out enough
light for some photography purposes,
the value of C5 can be increased some-
what. This capacitance value should not
be changed if the unit is being employed
as a psychedelic strobe, as the higher
light output will shorten the flashtube
life.

To use the strobe as a mechanical mo-
tion stopper, R10 can be adjusted until
the motion being observed seems to be
stopped. If major use of this mode of
operation is desired, it is possible to re-
move R10 from the circuit board and to
replace it with a conventional potenti-
ometer mounted on the metal enclosure
as the speed control; the potentiometer
shaft should have a pointer knob at-
tached to it and a dial can be made and
calibrated against known speeds.

ELECTRONIC EXPERIMENTER'S HANDBOOK
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Build
«
Stopeloek

ELECTRONIC TIMER
TURNS ON OR
TURNS OFF AT

ANY PRESET
INTERVAL FROM
ONE SECOND
TO TEN
MINUTES
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BY W. T. LEMEN

LT IMING IN” or “timing out” makes

no difference to the ‘“Stopclock.”
Easy to build, simple, and reliable, it is
accurate enough for most photography,
game, or other hobby purposes, turning
lights or low-wattage appliances on or
off, or for any other use where accurate
timing between one second and 10 min-
utes is required.

Unlike most other electronic timers,
this circuit (see Fig. 1) uses a transistor
constant-current generator to charge the
timing capacitor (C1). The rate is rela-
tively linear over most of its charging
curve. Since the rate of charge of the ca-
pacitor is independent of voltage, overall
timing is not seriously affected by the
normal variations in the 117-volt a.c.
power line. Timing errors of less than 59
can be expected.

To increase the timing versatility, a
second load outlet (SO2, shown connected
by dotted lines in Fig. 1), can be tied to
the unused contacts of the relay (K1) so
that contact is made when the relay is
energized.

Construction. The circuit, including the
power supply, can be assembled on a 3%”
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PARTS LIST

C1—4000-uF, 15-volt clectrolytic
(Mallory 15404, or similar)

C2, C3—100-uF, 25-volt electrolytic capacitor
(Sprague TE1211, or similar)

D1—2N2712 transistor (only basc and cwittcr
used)

D2—IN751 zener diode

D3-D7—750-mA, 200-volt rectifier diode

11—14-volt indicator lamp, with mounting ( pref-
erably red window)

Ki1—D.pd.t. relay, 12 volts, 80 mA (Potter &
Brumfield KM11D, or similar)

Q1, 03—2N397 transistor

Q2—2N2712 transistor

R1—2000-0km, Vs-watt resistor

R2—10,000-0km potentiometer

R3—100-0hm, V5-walt resistor

R4—1-0hm, 1-watt resistor
(value not critical)

capacitor

Fig. 1. The Stopclock circuit uses an R/C
time base, but the charging current is at a
constant rate. Details on circuit opera-
tion appear on page 47. Note optional
connections to a second a.c. outlet (S02)
which is activated when the Stopclock is
turned on and shuts off when the selected
timing interval has been reached—just the
reverse of the normal operation (SO1).

R6—4700-0hm, Vi-walt rcsistor

R7—500-0/tm, Yi-watl resistor

R35—100,000-0km, V4-watt resistor
) All Yi-watt

R8-R16—100-0/m, 14-wall resistor |, FEsistors
R17-R25—1000-0hm, 4 -walt resis- +10%
(see text)

for

R26-R31—10,000-0hm, Ly-watl re-
sistor

R32—20-0hm, 5-watt resistor

S1—D.p.d.t. toggle switch

S2, 83, S4—1-pole. 12-position, non-shorting ro-
tary switch (Mallory 32112J, or similar)

SO1, SO2—Chassis-niounting a.c. socket (Cinch-
Jones 2R2 or similar; SO2 is optional—sece
text)

T 1—Filament transformer: primary, 117 wvolts;
secondary, 12 volts (Stancor P-8391)

AMisc—35%” x 3V3” perforated circuit board;
metal cabinet of suitable dimensions; a.c. line
cord; hardware; dialplates (2 Mallory 389,
1 Mallory 386); solder, wire, céc.
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HOW IT WORKS

Constant-current transistor (7 has its base
voltage controlled by the base-emitter junction of
D1 (actually a 2N2712 transistor without a col-
lector connection). This voltage is applied to
()1 via timer-calibrate potentiometer R2. The
collector current of Q7 is determined by the value
of resistance placed in Q1's emitter lead.

This resistance value is selected by S2, $3, and
54, and the circuit has been arranged so that each
100 ohms of resistance added to the emitter of
Q1 equals one second of time. A look at the
schematic will show that each step of S2 adds
100 ohms of resistance: therefore, it can set up
to nine seconds. The values of 53 arc one decade
larger; therefore, it can set from 10 to 90 sec-
onds. Switch S4. still another decade higher. can
set from 100 to 600 seconds. By combining
switch settings, it becomes possible to insert from
one to 699 seconds (11.65 minutes) into the
timer. If. perchance, all three timing switches
were (o be set to their zero state, the current
through (07 would become excessive, and it is for
this reason that limiting resistor R3 is added to
the circuit.

When Reset-Time switch S1 is in the Reset
~tate, timing capacitor CI is completely dis-
charged by R4, and the circuit to the load is
opened. When S7 is placed in the T/me position,
and a time has been selected via S2, S3, and/or
S4, the load is supplied with voltage through
contacts of S7 and relay AI. Simultaneously,
timing capacitor C1 starts to charge.

As the voltage across CI exceeds the break-
aover point of zener diode D2 (about 4.5 volts),
current flows through R5 and D2, causing tran-
sistor ()2 to saturate. This transistor, in turn,
turns on power transistor 3, energizing the
coil of relay K1, The relay closes, breaks the
circuit to the external load, and turns on front.
panel indicator lamp /I to show that the timing
has Dbecn completed. Diode D3, across the K1J
coil, effectively suppresses the transient high-
voltage spikes that are generated across the coil
when the current suddenly starts and stops.

1969 Winter Edition

Timing resistors RB through R31 are soldered to the
terminals of rotary switches S2, $3, and S4. If you
use 59, resistors, cut the wire leads short, but
use a minimum amount of heat to make connections.

#
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i Ry Yo EE Y
Any layout plan ccnvenient to the builder can be
used to duplicate construction of the Stopclock.
The author used perforated phenolic board because
the circuit was totally enclosed in a metal cabinet.
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x 54" piece of perforated circuit board.
Although the author used a sloping panel
cabinet (as shown in photo at right),
any other type of cabinet can be used.
Mount the Reset-Time switch, S1, indi-
cator lamp 71, and the three timing
switches 82, 83, and S4 on the front pan-
el. The controlled outlet(s) is mounted
on the top surface of the cabinet. No in-
put power on/off switch is provided, be-
cause when the unit is not actually tim-
ing, power consumption is negligible.

All resistors in the time-setting circuit
are =109, sorted for 19 tolerance be-
tween values. Precision (*=19% ) resistors
can be used if price is not the main con-
sideration.

No heat sinks are required for the
semiconductors specified. However, if you
attempt to build a timer of great preci-
sion, the transistors can be heat-sinked
for better temperature stabilization.

Calibration. After completing the timer
and inspecting it for correct wiring, plug
it into a 117-volt a.c. power line. Adjust
potentiometer R2 to about center range
and place the three timing switches in
the zero position (one detent below 1).

v : PR
Parts placement is not critical in circuits like
the Stopclock. Point-to-point wiring using small
terminals and transistor sockets proved convenient
for the author. As mentioned in the caption to the
photo above, the size of C1 is larger than need be
for this project. Use any metal enclosure to house
your duplication of this unusual timer project.
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The author managed to squeeze everything in a Bud
sloping panel aluminum box (Type AC-1612). A phe-
nolic board bearing most of the wiring is supported
away from the metal bottom of the box with short in-
sulating spacers. Size of the box used will be deter-
mined by the physical size of charging capacitor C1.
A smaller and cheaper capacitor can be used at C1.
Investigate the Sprague 36D or 39D series electro-
Iytics stocked by some industrial parts suppliers.

When switch S7 is placed in the Time
position, the indicator lamp (I1) should
come on instantly.

Leaving timing switches X1 (82) and
X100 (84) in the zero position, set the
X10 (8S3) switch to position 6 (60 sec-
onds or one minute). Place S in the
Time position and adjust R2 until the in-
dicator lamp turns on at exactly one min-
ute.

Most timing errors will occur in the
time periods over five minutes. If more
accuracy is desired, the 10,000-ohm resis-
tors that make up the X100 range will
have to be independently adjusted as re-
quired.

Operation. Connect the “Stopclock™ to a
117-volt a.c. source and place the Reset-
Time switch in the Reset position. Con-
nect the load to be controlled to the Load
outlet socket, then set the X1, X10, X100
Seconds switches to the desired number
of seconds. For example, to set up for
4 minutes, put the X100 switch at posi-
tion 2 and the X10 switch at position 4.
For 7 minutes and 15 seconds, put the
X 100 at position 4, the X 10 switch at po-
sition 3, and the X1 switch at position 5
(total: 435 seconds).

If you wired your model to include a
“time-out’ provision, the timing function
remains the same, but the a.c. output
connections will work in reverse. Place
the Reset-Time switch at Time and the
“Stopclock” will automatically ‘“‘time
out” to the desired interval. ~530—
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BUILD...

SIMPLE-MINDED “MAGGIE”

.. AN ELECTRIC MOTOR WITH A WARPED,
COIL-LESS ARMATURE

AGGIE” IS A SIMPLETON. Her

“brain” is made up of three or- S[’iﬂl[(’g 9‘7[[

dinary electromagnets salvaged from a i
couple of door bells. For ‘“brawn,” she W
gets by with a twisted piece of soft, flat l; I ”gf
iron substituting for an armature.
A weird-looking contraption, Maggie
“swears” she’s a genuine, bona fide,
homemade universal electric motor des-
tined to be the “sweetheart” at your next
Science Fair. For she can operate with
either a.c. or d.c. power—no batteries,
please—without the use of rectifiers or

converters!
Students of science or electricity will By DAVED GIERKE
find Maggie a rewsrding project to build

and operate. And teachers will find her a —
useful aid in putting across the tasic E
theory of electromagnetism and its effects
on movable objects,
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Fig. 1. Each of the cams on the twisted armature is related to a respective electromagnet to pulse the
power at a precise time in order to generate maximum torque and speed while the armature is rotating.

How ‘‘Maggie’’ Works. The twisted ar-
mature motor operates on the basic prin-
ciple of magnetic attraction. Three elec-
tromagnets (see Fig. 1) are employed in
a series-aiding arrangement to provide
the magnetomotive force required to
drive the armature. The electromagnets
are of the 6- to 12-volt variety supplied
with ordinary house bell buzzers, and are
aligned on a common plane.

In operation, the electromagnets are
energized through a set of three commu-
tator contacts which are alternately ac-
tivated by the rotating cam fingers posi-
tioned on the armature drive shaft. To
suppress arcing, capacitors CI, C2, and
C3 are bridged across respective pairs of
contact terminals. Lamps 11, I2, and I3,
each in parallel with a coil, add to the ap-
pearance of the project but are not es-
sential to the operation of the motor.
The armature, made from a flat piece of
soft iron that is twisted 360 degrees, is
mounted in close proximity to the poles
of the electromagnets and perpendicular
to them.

The electromagnets behave exactly like
bar magnets with north and south poles
at opposite ends. The magnetic flux trav-
eling outside the core from the north to
the south pole cuts across the armature,
attracts the nearest edge of the arma-
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PARTS LIST

C1,C2, C3—0.02-uF, 200-volt ccramic capacitor

11, 12, 13—General Electric 37 lamp, or similar

1—174"-diameter steel flywhecl

1—534"-wide x 6”-long strip of ”-thick soft
iron

1—12” & 127 sheet of 3/16”-thick plexiglass—
sec text

1—DRMotor armature—sec text

2—Insulated banana plugs and jacks

3—Lamp sockets

3—6-12 volt clectromagnets—sce text

3—Sets of telephone relay contacts—sce text

1—V5"-widc x 6”-long strip of 1/16”-thick shcet
iron or heavy-gauge tin for brackets

Misc.—Fiber discs (3), fiber spacers (3), wire,

solder, #6 hardware, small ball bearings (2),

power supply—~6- or 12-volt filament transformer

ord.c.or a.c. power supply

ture and causes it to rotate. The speed
of rotation will be esssentially propor-
tional to the field strength of the elec-
tromagnets and the applied power.

To reduce friction and thereby increase
efficiency and motor speed, the armature
is mounted on ball bearings. A flywheel
is also used to provide the necessary
momentum to keep the armature rotating
smoothly once it has started to turn.

Construction. The motor frame is built
from %15”-thick plexiglass, although hard-
wood lumber can be used if plexiglass is
not readily available. Dimensions for the

ELECTRONIC EXPERIMENTER'S HANDBOOK



o2 e—1"—]
i she" FRONT \ IT
! - e . N
- \ d} 15/18" - 7 AR :
) 174" Dia Y S
. i 2) '*ét‘\—- ; ——6-1/2"— = — / '.L~
! . o3/32"01A !
! 58" | a) , ‘
101 A - : e o |
i
! 1
! |
1 |
:9/16" :
] {5/ 8 ] | 2~1/2" 2-7/16" ,
iee—= S '
! V8" DIA 3/32"01A :
t u B
] 15/16 (2) | i2) I
! | | !
I 2 I
l=5/8 |+3/16" 10"
TOP
-——J;s/le" L
A:LTPAJUSTE Fig. 2. The base and supports are fabricated from plexiglass and
_..H_—me" (2? gzll-LLL g&smé a0 bonded together with epoxy or other type of strong plastic cement.

Two pieces of plastic are used to build up the commutator support.

t/a" 3/4"—]
-*1 - ,_.,2-'_.| Fig. 3. Coil support can be made of plastic or
other nonmetallic material. Lamp sockets can be

press-fitted into the large holes. Support brack-

= |3ne” Sl SR et is made from about 1/16"-thick metal. The
T standoffs to support wires as shown are optional.
'['C 3/16" =

2}

i {}Ruat'[:u\ N _{?—

COIL SUPPORT

(FRONT)
18} | 1-13/16" ; 1-13/16" é_}—lm" e
T e e . g
AR -13716" e [~13/16" 178"

" = 6, 1 " | o
378 g&e“.ﬁ_{ 3/4 R I-3/4 : _EB_
: 3%3‘ 1
3/!6"———[ }-— l 5L —]

1969 Winter Edition 27



A,

Ry

. SHAFT DIA

i - «

SHAFTS ARE PUT ON AFTER ARMATURE HS BEEN TWISTED -

Fig. 4. The lengths of the shafts on each end of the soft iron arma-

Fig. 5. Either plastic or
fiber material can be used
for the cams and spacers.
The inner diameters of each
must be small enough to re-
quire a tight press-fit to
prevent slippage. Thickness
of the cams is not critical.
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Fig. 6. Each cam should be oriented on the shaft
as shown. The switches should close just as the
portion of the armature’s edge comes within range
of the respective electromagnets. lIrregularities in
the twist of the armature can be compensated
for by only minor adjustment of each of the cams.

base and supports are shown in Fig. 2.

Any three similar iron core coils of
suitable power and flux rating can serve
as the electromagnets. However, the sole-
noids used with home-type bell buzzers
are quite satisfactory for this applica-
tion, and are relatively inexpensive. In ad-
dition, they are available at practically
all hardware and electrical supply stores.
Since you’ll need three coils, you should
get two standard buzzers—each is
equipped with two coils.

After each solenoid is removed from
the buzzer, it is mounted on its metal
support bracket (see Fig. 3) by simply
pressing the core piece into the hole pro-
vided. Each coil bracket is then mounted
on the plexiglass support along with the
three lamp sockets.
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ture should be long enough to accommodate the flywheel on one end
(about 1”), and the cams and spacers on the other end {(about 214 ").

Fig. 7. Space the cams along the shaft so that
they activate their respective switches. Armature
must be mounted slightly above the cores of the
electromagnets in order to obtain maximum torgue
and eliminate the possibility of '‘locking” action.

go0 wes e ey ve sy e

.. . .COMMUTATOR. GAPACITOR ', _

CONTACTS

ARMATURE

The armature is fabricated from a 54”-
wide x 6”-long strip of !4”-thick soft
iron twisted as shown in Fig. 4; alumi-
num or other non-ferrous metal cannot
be used. You can start with a strip about
2’ long. Put one end in a vise and attach
a long wrench on the other end. Twist
the strip until you wind up with 1 com-
plete revolution (360°) within a 6”
length. Mark this piece off and use a
hacksaw to cut away the unused por-
tions. Cut a notch on each end as shown.

After the armature has been formed,
it is fitted with a shaft at either end as
shown. The shaft can be welded on or
simply slipped into the notch and flat-
tened to form a tight fit. Observe that
the diameter of the shaft depends on the

(Continued on page 34)
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Modern

Slot-Car Controller

ANY SPEED AT MAXIMUM TORQUE
WITH ELECTRONIC BRAKING AS A BONUS

IF‘ YOU are a slot-car racing enthusiast,
you probably have lost your patience
with the conventional hand control. Al-
though these hand controls can be mas-
tered, they frequently cause more trou-
ble than they are worth. If, however, you
are both a slot-car and electronics en-
thusiast, you can build an electronic
speed controller which will give you com-
plete control over your slot car—at all
times—at speeds ranging from a slow
crawl to all-out.

Unlike rheostat control of motor speed
which wastes power in heating the rheo-
stat and loses motor torque, the pulse

1969 Winter Edition

BY BRIAN C. SNOW

method of power control used in this
controller is very efficient and produces
a wide range of slot-car motor speed con-
trol with optimum motor torque at all
speeds. As a bonus, this circuit includes
an efficient electronic brake.

The speed controller described in this
article contains two electronic assem-
blies on the same PC board, so that one
assembly controls two tracks indepen-
dent of each other, with each track hav-
ing its own hand controller. A common
power supply handles both assemblies.

The controller is connected between
your conventional track power supply
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Fig. 1 (right). Each slot
car is controlled by the
3-transistor circuit shown.
The power supply is com-
mon to both control cir-
cuits in the author's pro-
totype. The Power Pack is
the usual d.c. supply sold
for slot cars. The speed
control is new (see p. 32).
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PARTS LIST

C1—3500-uF, 25-volf clectrolytic capacitor

C2—0.1-uF capacitor (2 needed)

C3—0.22-uF capacitor (2 necded )

D1, D2, D3, D4, D5—IN2069 diode (6 nceded)

Fl1—1I-ampere fuse with holder

Q1, Q2—2N2924 transistor (4 needed)

Q3—2N2491 transistor (2 needed )

R1—10.000-0km lincar taper potentiomctcr (2
needed )

R2—25,000-0hm lincar taper potenliometer (2
needed)

R3—270-0hm. V4s-walt resistor (2 necded )

R4, R5—100,000-0hm, Ys-watt resistor (2
needed )

R6~—47,000-0km, Ys-watt rcsistor (2 nceded)

R7—100-0km, 1-watt resistor (2 needed)

R8—351-0lm. Va-wall resistor (2 needed)

R9—1000-0km, Vs-watt resistor (2 needed)

S1—S.p.s.t. switeh

T1—Power transformer: primary, 117 volts ¢.c.;
secondary, 6.3 volts a.c., 0.6 ampere

I—57x 77 x 2" metal chassis

2—35" x 2347 x 214”7 metal boxes

1—12-tcrminal barricr strip (Cinch-Joncs 12-
140-Y or similar)

4—#6x 1,7 x V47 standofs

Misc.—Soldcrless crimp terminals, 137-id. rub-
ber grommets, knobs, cable clamps, 6-32
screws, 10-32 nuts and washers to mount both
Q3’s, line cord, decals, wire, solder, etc.

The circuit board and heat sinks are available for
$3, and a complete kit for $25. both postpaid.
from Brian Snow, Box 228D, RR2, Russiaville,
Ind. 46979.
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Fig. 3 (above). Component placement for
circuit board. Note duplication of parts;
one PC board controls two siot cars.

Fig. 2 (left). Actual-size layout of
printed circuit board used by author.

Fig. 4 (right). Transistor Q3 (and heat
sink) were temporarily removed from the
PC board to show mounting arrangement.
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HOW IT WORKS

The output of transformer TI is full-wave
rectified by DI through D4, while capacitor CI
acts as a filter. The remainder of the circuit
is in duplicate, one for each track. Only one
track system is discussed in the following para-
graphs,

Transistors QI and 2, together with their
associated components, make up a multivibrator
whose oscillation rate is determined by the
setting of potentiometers RI and R2. Variation
in the setting of these potentiometers causes the
multivibrator to oscillate from zero to a median
of 400 Hz. The output of (2 is directly coupled
to conirol transistor (3, causing (3 to switch
on and off in step with (2.

The d.c. output of the power pack (usually
supplied with the slot-car track as a means of
powering the cars) has its negative lead con-
nected directly to one track, and its positive
lead connected to the other track through series
transistor (3. Therefore, the slot-car track will
receive power only when (03 is turned on,

When the multivibrator is operating at a high
repetition rate, the track is supplied with a series
of narrow power pulses, When the multivibrator
is operating at a slower rate, the track receives
a series of wider power pulses. The inertia of
the slot-car integrates these power pulses so that
the narrow pulses represent a simulated throttle
reduction (with high torque, however). while the
wider pulses represent a  simulated throttle
opening.

Diode D35 protects (33 and simultancously acts
as an electronic brake for the car being controlled.
During the intervals when (3 is turned off, the
track receives no voltage from the power pack.
However, the car is still in motion and its motor
acls as a voltage generator, feeding an undesired
voltage into the track. It js possible for this
voltage to reach a value capable of breaking
down (3. Diode D35 acts as a short circuit to
this voltage, removing the breakdown danger,
while also acting as an electronic {ast-acting
brake.

and the track proper—no modification is
required for most installations. This con-
troller has been used with the Aurora
HO and the Revell '52-scale slot-car sets.

When not used with slot cars, the
speed controller can be employed to vary
the r/min of any small d. c¢. motor requir-
ing up to about 30 veclts, but not draw-
ing more than 4 amperes in its “worst-
case’’ (usually stalled) condition.
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Fig. 5. Drilling and bending details for the heat
sinks used at Q3. Cut from aluminum sheet stock.

Construction. The speed controller con-
sists of three sections (see photo on page
29 and Fig. 1): the electronic switcher
whose chassis also meunts the track
power supply; and a pair of remote
speed control units (one for each track)
connected to the electronic switcher via
lengths of three-conductor cables.

The electronic switcher uses a printed
board, the actual-size layout for which
is shown in Fig. 2. Figure 3 illustrates
the parts layout. Heat sinks for the out-
put transistors (both §3's) are fabri-
cated as shown in Fig. 5. and a completed
PC board is shown in Fig. 4.

When assembling each @3 and its heat
sink, cut off the flat-lip portion of the
emitter and base leads to allow the ter-
minals to slip through the heat sink and
into the PC board. A 10-32 washer be-

Fig. 6. Speed control is simply two potentiometers.
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WHAT IS PULSE POWER?

The d.c. motor in the slot car requires a cer-
tain minimum current (from the track power
supply) before it sta