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SUPERNATIC 1/S SYNCRONIZER

No doubt a_bout o t_here’s an uwas WI“I wards) hand-held remote control

art to making home slide shows unit.
interesting! Of course, a little l a Backwards slide selection

science can also help, which ex- sounds nutty until you think
plains why we've designed this about it. When you do, you'll
unique two-way slide synchro- reaIESI have no trouble imagining the
nizer circuit. Like any other syn- various visual special effects
chronizer, it links your tape re- gall§ you can achieve by cycling your
corder with your slide projector, s I ﬂ s I]ws projector backwards as well as
automatically advancing the forwards.

slides in step with a taped nar- "“ The synchronizer circuit will
ration. But unlike any other unit, work with any stereo tape re-
it will also reverse the slides. corder. One channel contains
The only requirement is that evar saw the taped narration; the other
your projector be equipped with channel contains the electron-
a two-way (forwards and hack- By RON MICHAELS ic control signals that auto-

SPRING-SUMMER, 1969




20

SUPER==TIC
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Circuit of Supermatic T/S Synchroniz-
er. Though Synchronizer will work with
any stereo fape recorder, it's ideally

suited for those with preamp outputs.

F L T e gt

matically cycle the projector via the syn-
chronizer circuit.

How It Works. The circuit consists of
two independent tone-operated relay circuits.
One (built around transistor Q3) responds
to a tone of 1000 Hz (this cycles the projec-
tor one slide forward); the other (built
around transistor Q4) responds to a tone of
100 Hz (this cycles the projector one slide
backwards). Each of these circuits is made
up of a frequency-selective filter network
and a relay driver/amplifier transistor
(actually a dual transistor mounted inside a
single case).

Both circuits are driven by a two-tran-
sistor tone amplifier stage formed by tran-
sistors Q1 and Q2.

In operation, the circuit monitors the out-
put of the “control” channel—it can be
either left or right—of the recorder. When
it “hears” either a high- or a low-frequency
tone, the appropriate relay closes and acti-
vates the changer mechanism in the projec-
tor.

Where do the tones come from? You
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place them on the control channel at the
same time you record the narration on the
other channel. To do so, you simply activate
the two-frequency tone generator built into
the circuit. This generator consists of uni-
junction transistor Q5 (which is wired in a
relaxation oscillator circuit) and output tran-
sistor Q6. By pushing either one of the two
pushbutton switches (S1 or S2), you gen-
erate either the high- or low-frequency tone.
The generator has its own power switch
(S3), since it is not used when the control
circuit is working, %aind vice versa.

The circuit will work best with a tape
recorder that has a preamplifier output jack.
This way, the preamp output signal of the
control channel can be fed directly to the
synchronizer circuit. Though the circuit will
work with the input connected (via a
shielded lead) across the speaker terminals
of a tape recorder’s power amplifier, the
volume control usually must be turned up
rather high in such cases. Further, the con-
trol signals themselves will be audible.
Therefore, if possible, it’s best to disconnect
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PARTS LIST FOR SUPERMATIC T/S
SYNCHRONIZER

B1, B2, B3—8.4-V mercury battery (Mallory
TR146X, Burgess H-146 or equiv.)

C1—2-uF, 15-VDC electrolytic capacitor

€2—.005-uF, 15-VDC disc capacitor

C3—40-uF, 15-VDC electrolytic capacitor

C4, C6, C7—.1-uF, 100-VDC paper capacitor

C5—1-uF, 15-VDC electrolytic capacitor

D1, D2—Silicon diode (Motorola HEP-135 or
equiv.)

J1, J2—Phono jack

43—Two-circvit audio jack

K1, K2—Spdt general-purpose relay; 2500-
ohm ceil, 7 mA pull-in current (Ohmite
GPRX-82T or equiv.)

Q1, Q2, Q6—Silicon transistor (GE 2N5172)

Q3, Q4—Darlington transistor (GE. 2N5306)

Q5—Unijunction transistar (Motorola HEP-310)

R1—25,000-0hm, linear-taper potentiometer

R2—22,000-chm, '4-watt resistor

R3—2200-0hm, V,-watt resistor

R4—10,000-0hm, V4-watt resistor

R5, R7, R8, R16—1000-0hm, ;-watt resistor

R6, R9—820-0hm, V5-watt resistor

R10—100,000-0hm, V4-watt resistor

R11—4700-ohm, Vh-watt resistor

R12—68,000-0hm, /;-watt resistor

R13—270-0hm, '4-watt resistor

R14—10-0hm, V4-watt resistor

R15—3300-chm, V;-watt resistor

51, 52—Spst pushbutton switch

53, S4—Spst toggle switch

Misc.—3 x 5 x 7-in. aluminum chassis bex,
perf board, push-in terminals, battery con-
nectors, two-circvit plug for J3, angle
bracket, wire, solder, hardware, etc.
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CIRCUIT BOARD
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Entire unif is housed in 3 x 5 x 7-in. aluminum

chassis box, with majority of components mounted on
single perf board. Pushbutton switches S1 and 52

in tone generator are mounted on top of case.

the speaker and temporarily replace it with
a dummy load resistor having approximately
the same value as the speaker’s nominal
impedance (generally 4 ohms). Do not use
this resistor if the circuit is connected to the
preamp output.

Building It. The entire circuit can be
housed in a 3 x 5 X 7-in. aluminum chassis
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box with room to spare. Note the parts
placement as shown in our photos. All com-
ponents (except the panel-mounted controls,
relays, and jacks) are wired on a piece of
perforated phenolic chassis board, using
push-in terminals as soldering points.

K1 R B1,02,83

Three 8.4-V mercury batteries are taped together,
then glued to boftom of case. Relays are positioned
at one end of case; perf board in center:

switches 53, 54, and pofentiometer R1 af front.

Work carefully, and be sure to observe
polarity when you mount the diodes and the
electrolytic capacitors. And solder quickly,
with a miniature-tipped iron when you
mount the semiconductor components—
these are easily damaged by excessive heat.

We chose a battery supply rather than
AC-operation for two reasons:

1) The relatively low current drain makes
battery power economical. A set of batteries
should last through well over a year of slide
shows.

2) The use of batteries simplifies hum
pick-up problems and eliminates complex
grounding requirements,

Note that you must use the 8.4-V mercury
batteries called for in the Parts List.

If you wish, you can mount the batteries
in individual holders. Considering their long
service life, though, it's just as effective to
tape the three batteries together into a single
battery pack and cement it in place with a
dab of contact cement. Use snap-on con-
nectors to wire the batteries to the circuit.
At replacement time, simply break loose the
cement bead and install a new set.

The relay contact wiring shown in the
diagram will control Kodak Carousel projec-
tors as well as others using a three-wire
control system. Essentially, the mechanism
cycles forwards or backwards when either
the forward or backward (i.e., reverse) con-
trol wire is connected—for a brief time—to
a common control wire.

Easiest way to connect the device to your
projector is to buy an extra hand-held con-
trol unit and cut off the hand-switch assem-
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bly. Use an ohmmeter or continuity checker
to determine which wire in the cable controls
forward motion, which controls backwards
motion, and which is the common. Do this
by connecting the ohmmeter across different
pairs of wires leading into the switch unit
as you press the buttons.

Next, connect the cut end of the cable
to a three-conductor (two-circuit) audio
plug so the appropriate cables are routed to
the appropriate relay contact terminals as
indicated on the diagram.

Using It. To record the control signals,
connect the device’s output jack to either
your recorder’s mike or line input, for the
channel you've chosen as control channel.
Set the recorder’s input gain control for this
channel high enough so that the tones just
overload the recorder (the distortion lamp
comes on, or the vu meter reads in the yel-
low-red region, when you press either S3
or S4). Note: be sure to use shielded cable
between recorder and synchronizer.

As you record the narration on the other
channel, press either SI or S2 to place a
forward or reverse command on the tape, as
desired. Hold the switches down for slightly
longer than the time you would hold down
the buttons on the hand-held control unit if

Completed Synchronizer, ready for connection fo
tape recorder and slide projector. Control
immediately above two switches on front is R1;
note that author used screwdriver-adjust model.

you were working the projector yourself.
To control the projector, connect the syn-
chronizer’s jack to the control channel’s out-
put (as described above), and plug the
projector’s control cable into the three-con-
ductor panel-mounted jack, J3.
Incidentally, input control R1 is provided
for use with tape machines that don’t have
output level controls. If your machine has
one, simply set R1 for maximum resistance
(minimum attenuation) and bring up the
output level until the circuit activates the
projector reliably. If the machine doesn’t
have an output control, set R1 to minimum
resistance and back off its setting until the
synchronizer works properly. O

PLUG WITH FORKED TONGUE

® Polarize your hi-fi and test gear to be sure
they’re properly grounded. The ground slot on
an AC outlet is wider than the other, so make
the ground prong on the line cord plug wider,
too! Just snip the ground prong with a heavy-
duty cutter as shown—the prong will spread.
But, be sure you have the ground prong before
you snip! —L. Grant

COLOR CODE YOUR TRANSISTORS

® A few drops of dope will let you identify tran-
sistors as you do resistors—the color code is the
same. Use hobby-type dope or quick-dry en-
amel on the transistor case. A red dot on top
means ‘“‘2N"". The next 3 or 4 colors give the
numbers that follow the 2N prefix, like 2N1177.

—J. Lamb
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VARIABLE TIMER CONVERTS PUSH-BUTTON
MACHINES TO FULLY AUTOMATIC OPERATION
By GARY W. TOWNER

OOK, NO HANDS—here’s a low-cost
way to fully automate a push-button
semi-automatic slide projector. Build a
“Relaxatrol,” set the speed of operation,
and join the audience. It is an ideal ac-
cessory for continuous repeat-perfor-
mance applications.

Actually, the Relaxatrol can be used
to automatically control at preselected
intervals almost any device which is op-
erated manually with switches—without
modifying the equipment. The only re-
quirement is that the control be hooked
across the switch on the equipment. The
control can be overtaken or ‘“dropped
out” of the equipment at any time with-
out any additional connections or dis-
connections.

December, 1966

How It Works. A simple relaxation os-
cillator consisting of R1, R2, €2, and
I1 (Fig. 1) periodically energizes KI
to trigger the projector. Capacitor €2
takes on a charge through R1 and R2,
until the voltage across it is sufficient to
fire 11 (usually on the order of 60 to 70
volts).

When the lamp fires, it discharges €2
until the voltage drops sufficiently to
black out the lamp. The frequency of
lamp ignition depends upon the values of
C2, R1 and R2, as well as the voltage
across the entire circuit. Variable resis-
tor B2 makes it possible for you to ad-
just the frequency according to your
needs.

Neon lamp J/1 is close-coupled to a
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Fig. 1. When PC1 “sees” the light from I1, its resistance drops and lets e

enough current flow to energize K1. Time constant of R1, R2, and C2, Ena
as well as the applied voltage, determines the frequency of operation. 247

light-dependent resistor (PC1). When
the lamp lights, PC1’s resistance drops
and allows enough current to flow through
K1 to energize it. In the absence of light,
the combined resistance of R3 and PC1
is enough to keep the relay in its off
position. The relay simply does what the
slide-change push button on the projec-
tor would normally do, if the relay con-
tacts are wired in parallel with the push
button.

A bridge rectifier can be made up of
four individual diodes, but you may find

PARTS LIST

C1—8-uF, 150-volt electrolytic capacitor

C2—16-uF, 150-volt electrolytic capacitor

I1—NE-2 neon lamp

K1—10,000-0hm, 4.5-mA relay (Allied Radio
75 U 774, type LB-5 or similar)

PC1—LDR-C1 light-dependent resistor (Allied
Radio 7 U 565, or similar)

PL1—2-terminal plug (small size;
matching socket)

Ri1—2.2-megohm, Vi-watt resistor, == 10%

R2—10-megohm linear poientiometer

R3—4700-0hm, YVs-watt resistor, = 10%

RECT-1—Rectifier bridge (International Recti-
fier 10DB3A, or similar)

S1—S.p.s.t., 6-ampere switch

Misc.—Black alligator clip insulator, 274" x 4”
x 1 9/16” plastic case, 2-terminal strips (4),
line cord, hookup wire, knob, etc.

use with

1 PC1 pL1 RECT 1 e=
Fig. 2. Parts layout is not critical. Small plastic
box helps insulate relay and other components from

a.c. line. A line cord can be substituted for PL1.
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it more convenient to use the commer-
cially available module described in the
Parts List. Capacitor C1 serves as a
power supply filter.

Construction. Layout is not -eritical
and it may be possible to assemble all
the parts inside your projector. If you
do, be sure to keep the parts away from

TEST PROBE
INSULATOR

Fig. 3. Black insulator fitted
over PC1 and |1 permits assem-
bly to function without inter-
ference from external lighting.

the hot lamp. However, in most in-
stances, it is better to build a separate
unit.

The small plastic meter box shown in
Fig. 2 is inexpensive, easy to work with,
and looks good. A test probe insulator,
the kind usually placed over an alliga-
tor clip, couples the light from the neon
lamp to PC1 and shields the assembly
from “outside” light. (See Fig. 3.) You
may cut away some of the insulator at
each end if it is too long. Assemble the
unit as shown in the drawing, and do
your best to obtain a light-tight assem-

(Continued on page 93)
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" "LOGIC DEMON

(Continued from page 435)

button. In the OR function, the bulb
lights when either push button is de-
pressed, while in the AND function, both
push buttons must be pressed at the

same time for the light to come on. With
the switch in an NAND position, both —
push buttons must b_e simultaneously GOODIS A
pressed to put out the light. TEENY WEEWY
The Logic Demon can be used in a CARTRIDGE THKX
classroom or at a Science Fair to dem- cA N’T E“E“
onstrate the practical application of com-
puter (symbolic) logic. Granted that a
number of individual switches could be
used to perform the same function as
the single IC package, it can be seen
that the use of integrated circuits great-
ly simplifies the project. The Logic
Demon also demonstrates some practical
applications of the use of integrated cir- ey S "
cuits in computer technology. 30— pr;leeass; /4 uco“ssle&r(eg r?ﬂeapgarggttéo?ore\t,)%?le?tb;%?\gg gors)r:’:
nomenal frequency response/Fully shielded/Lowest 1M
distortion (electro-sheer suspension)/Highest output
(8 Mv.wpgtr c}haqrgz_’l%l Lo1wesé trars':king for longer record
wear. rite tor color brochure.
“RELAXATROL” | EMPIRE LIVING CARTRIDGE SERIES FROM $14.95.
Empire Scientific Corp., 845 Stewart Ave.,Garden City, L.I., New York 11530
(Continued from page 56) ~ CIRCLE NO. 13 ON READER SERVICE PAGE
: F EE NEW 514-PAGE
bly. Slip a piece of spaghetti over each of R Alllf”
the leads to insulate them and prevent 1967 CATALOG
short cu'pmts. | Top Savings on
Exercise care and work slowly when | A ’ED the best in
drilling holes in the plastic case. Use a ll electronics for
file to shape the opening for the switch. g ELECTF‘ON'gg OVOITORy e
A bottom cover for the case can be made L\ FOR a5 ;‘:::: s|-|i|-(F':"fh1l:;:::!:-
from a thin piece of plastic or stiff card- \ corders s CB 2-Way Gear
board, if you don’'t already have one. o Walkie-Talkies » FM-
Two precautions should be taken: ob- AM Radios  Short Wave
serve polarity of the diodes or proper 3 * Portubie TV o Ame-
: ; . teur Gear ® Intercoms
connections of the rectifier module; and aud PA % Axtoaorive
don’'t compromise the insulation—the Electronics @ Test Instru-
rectifiers and S1 are connected directly ments ® TV Antennas
to the a.c. line. Hurdwur‘e,"ﬁur‘l’s -IPIus
scores o ied values!
Operation. When the unit is completed, P MONEY. DOWNE
s 4 months to pay with
check the wiring for any errors, then se- Allied Credit Fund Plan.
cure the bottom cover. Plug the a.c. line m---——- ---------------
cord into a wall outlet and switch on ALLIED RADIO, Dept. 3M
the unit. After a slight delay, the relay P.O. Box 4398, Chicago, 1ll. 60680
[ Send FREE 1967 Allied Catalog

should pull in and out at a regular inter-
val. Rotate R2 to change the interval.

e s s e i

i
i
i
1
I Name
Range should be from very fast (ap- | | reaseern
proximately 15 seconds) to very slow : Address
(approximately 2 minutes). If desired, | j
1 City. State - Zip 3
o o — — - —— — - - - -

- - - - — - -
CIRCLE NO. 1 ON READER SERVICE PAGE
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AM/FM VHF RECEIVERS

POLICE ¢ FIRE ¢ AIRCRAFT
AMATEUR ¢ GENERAL COVERAGE

The new 364B is a completely self con-
tained highly sensitive receiver offering
the user continuous AM/FM coverage
from 26 to 54 and 88 to 174 MC in
eight bands. Features: superhet cir-

cuitry, il(;“._ vision calibrated dial with 364B
vernier drive, speaker, power trans-
former, ready to use for 110/120 V AC. $49.95

348A Transistorized tuneable converter for
use with car, home or portable radio.
Ranges: 30-50, 115-130, 150-162 MC. Bat.
incl. Same but erystal controlled for 12 V
car use. (345A) $29.95. Economy tuneable
model (315T) same ranges $18.95

(o t’r .

361C AUDIO EQUALIZER

$44.95
Variable equalizer necessary for pro-
fessional quality recording or playback. Ideal for
use between mixer and tape recorder or tape to
tape, etc. Write for details or send $2.00 for LP
demonstration record. Covers tape and disc re-
cording techniques. Refunded with purchase,

Order direct or write for information

KUHN ELECTRONICS

20 GLENWOOD CINCINNATI 17, OHIO

CiRCLE NO. 24 ON READER SERVICE PAGE

SAY YOU SAW
IT IN
P=PULAR ELECTRONICS

: ‘ INTRODUCING...

e NEWEST and mast ECONOMICAL MODEL of the
Famous SYOMUR Transistorized Capacitor Discharge
™™ ignition Systems, as described in the Nov. 1965
issua of POPULAR ELECTRONICS.  THE COMPAC!
New SAVE MONEY oa GAS! SPARK PLUGS & TUNE-UPS!
This small bat powerful unit measores 31-4x3 14

Mstorcycles, Go-Karts, Golf-Karts and Beats.

Wele for FREE LITERATURE om this Uni, 4 ol sther
SYOMUR SYSTEMS. Better still, send Check or Maney
Order fo your System TOOAY!
$34.75 plos 75¢ banding
qu.m-mwu

x 2 1-4, and wighs | b. Designed for Automobiles,

SYDMUR ELECTRONIC SPECIALTIES, BOX
25C, Midwood Station, B'kiyn, N.Y. 11230
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the time intervals can be marked_on a
dialplate placed under the edntrol Knob.

Connect the push-button leads from
the projector to PL1 through a mating
socket. Use a small caliber plug and
socket for this purpose to prevent con-
fusion with the a.c. line cord. Set up
your projector as usual, and allow the
Relaxatrol to go to work. If you want
to view a particular slide for a longer
period of time, simply turn the unit off
until you are ready to start again. If you
want to quickly dispose of a slide with-
out upsetting the timing sequence, hit
the push button just once.

You can shift the range of speeds by

' using a smaller or larger resistor in

place of Ri or by changing value of
C2.

THE “SCROUNGE” |

(Continued from page 46) ‘

You could hang this antenna from a
tree, or—if you want to get fancy—sub-
stitute aluminum or copper tubing, but
maintain the same dimensions. If you
support the lower part of the antenna
with insulated standoffs, you'll have a
first-class permanent installation.

If you hang the antenna from a tree
or other high structure, you can reverse
the connections to the coaxial cable to
provide for some degree of lightning
protection. With the leads reversed, the
highest point of the antenna will be con-
nected to the coaxial cable’s shield,
which is usually grounded at or near the
equipment. Antenna action is not ma-
terially affected by this reversal because
the quarter-wave section acts like a
transformer.

As with any antenna work, there is no
substitute for actual on-the-job tuning,
adjusting, and other optimizing activi-
ties. The figures shown are close enough
for most applications, and include some
consideration for end effect. If you want
to experiment using a cut-and-try tech-
nique, you can first try shortening the
quarter-wave section about 14” at a
time before modifying the half-wave
section. Telescoping sections such as
are found on a pair of TV “rabbit ears”
could help you pin down the exact
dimensions. —B0~
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