Project

An Electronic Controller
For Slide Projectors

Controls on and off of a projector only when a slide is
needed and provides a fade-in/fade-out feature for
smoother presentations

By David Ponting

he constant whine of the fan

I motor of a projector can be

an irritating distraction to

both narrator and audience during a

slide presentation. The Electronic

Controller project described here will
alleviate this problem.

Our Electronic Controller for Slide
Projectors is a small device that turns
on the projector only when a slide is
needed and changes to the next slide
before it switches itself off. Addi-
tionally, it permits each slide to be
faded in and out for a smoother, less
jarring visual presentation. The proj-
ect actually consists of two basic ele-
ments—a phase-controlled dimmer
circuit for the fade-in/fade-out func-
tion and a switch-on/change-slide/
switch-off control circuit. The proj-
ect does not require any modification
of the projector itself and is relatively
easy to build using readily available
components and materials.

About the Circuit

Shown in Fig. 1 is the schematic dia-
gram for the entire Controller cir-
cuitry. The fade-in/fade-out dimmer
portion of the circuit is composed of
both comparators in /C2, optical iso-
lator /C6, the last stage shown in Fig.
2(A), and each stage’s associated
components. Note also that the 117-
volt ac-line-driven dc power supply

for the entire project precedes the
dimmer circuit.

The fader circuit was designed
around the LM 393 dual voltage com-
parator specified for /C2. This par-
ticular chip is designed to operate
from a single-ended dc power supply.

In Fig. 1, operation of the dimmer
circuit is as follows. The low-voltage
ac output from power transformer
71 is passed through rectifier diodes
D1 and D2, to emerge as half-wave
pulsating dc. Resistor R/ is included
in the circuit to assure that enough
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current flows to switch the diodes
fully on.

Diode D3 isolates point A, the
junction of the three diodes, from the
smoothed dc produced by the filter-
ing action of CI, at point B, so that
the potential at the IN terminal of
regulator /C! is approximately +8
volts. At the ouT terminal of /Cl,
point C, the potential is a regulated
+ 5 volts, which is further filtered by
C2 and distributed throughout the
circuit as needed.

Resistor R2 and zener diode D4
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Fig. 2. Schematic diagram and wiring instructions for small junction box.

regulate the pulsating dc from point
A and make it independent of any
but very large variations in the ac in-
put to the circuit.

Shown in Fig. 3(A) is the wave-
form that appears at noninverting
(+) input pin 5 of IC2A. This com-
parator stage has an open-collector
output, which means that until the
inputs at pins 5 and 6 are the same,
the output at pin 7 of IC2A is effec-
tively an open switch.

Initially, C3is charged through R5
and D5 by the waveform at point D,
shown in Fig. 3(B). This is clearly a
very nonlinear charging current, but
it does produce an almost ideal wave-
form at pin 7 of IC2A.

The voltage divider made up of R3
and R4 ensures that the inverting ( —)
input at pin 6 of IC2A is held just
above 0 volt. When the pulsating dc
input at pin 5 returns almost to 0 volt
at the end of each half cycle, both in-
puts of /C2A become equal. At this

point, the internal transistor in the
output stage of this comparator
switches into conduction and dis-
charges C3, with the resulting wave-
form shown in Fig. 3(C).

The straight vertical portions of
the waveform shown in Fig. 3(C) are
the result of the output transistor in-
side JC2A switching on and discharg-
ing C3. The curved portions have the
almost ideal waveshape cited above
to allow the lamp in the projector to
begin lighting without wasting the
low end of main FADER control R/5
and to speed toward full brightness at
the high end of the control, while be-
ing linear in the middle of the con-
trol’s range.

Potentiometer controls R/4 and
R15 make up a pair of voltage divid-
ers. Adjusting R/4 assures that at
one end of this main FADER control
R15, the lampin the projector is fully
off. Hence, the inputs going to pins 2
and 3 of /IC2B are, respectively, a set
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potential that can be varied from
about 2 volts to O volt by R/5, and a
sawtooth voltage of the same ampli-
tude. With R/5 set at mid-position,
the superimposed inputs are as
shown in Fig. 4.

When the voltage set by RIS rises
to an amplitude that is just slightly
greater than that of the sawtooth am-
plitude, the pulses disappear and the
output at pin 1 of IC2B is always
high. Conversely, when the voltage
set by R/5 has an amplitude that is
less than that of the sawtooth, the
pulses again disappear but, this time,
leave the output continuously low.

Whenthe output at pin 1 of IC2Bis
zero, both LEDI, which is in the cir-
cuit to give an indication of the lamp
brightness in the projector, and the
LED inside optical isolator IC6 (see
Fig. 2) will always be lit. With the
LED inside /C6 on, the internal triac
is triggered into conduction and, in
turn, drives external triac Q5 into full

conduction.
As R15is adjusted toward its alter-

nate stop position, pulses synchron-
ized with the 60-Hz ac line will be
generated. Both LEDI and the LED
internal to IC6 are briefly switched
off during each half cycle, as are the
internal and external triacs. As a re-
sult, the projector lamp will not be
receive full 117-volt ac line voltage all
the time. The lamp will be dimmed
progressively as R/5 is adjusted to-
ward its far end of travel.

Capacitor C4 filters out any noise
that might be picked up by the leads
from R15 from entering /C2B via +
input pin 3. This capacitor should be
placed as close as possible to the pin 3
input during assembly of the circuit.

All of the above assumes that the
117-volt ac line power to the projec-
tor is on but, at the beginning of the
process, the projector is off and wait-
ing for the command to show the first
slide in the cannister or tray.

It would be an easy procedure for
you to turn on the projector and then
fadein the lamp. However, it is more
convenient if starting to move the

—
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Fig. 4. Pulse waveforms at pin 1 of IC2 for various settings of fader control R15:
(top) at mid-position; (center) near top of control; and (bottom) near bottom of

control.

(white insulation) of the projector’s
molded plug and cable.

The timing sequences for the com
plete Controller circuit are shown in
Fig. 5. Figure 5(A) details the timing
for switching on the projector and
fading the projector lamp to full
brightness. Figure 5(B) details the
timing for fading the projector lamp
to full off, changing the slide and
switching off the projector.

Construction

There is nothing critical about assem-
bling the Controller circuitry, other
than to observe the normal precau-

tions about isolating the 117-volt ac
from the low-voltage dc portions.
Therefore, you can use printed-cir-
cuit boards on which to mount and
wire together the circuitry or perfor-
ated board that has holes on 0.1-inch
centers and suitable Wire Wrap or
soldering hardware. Whichever way
you go, be sure to use sockets for all
DIP ICs and optical isolators

If you wish to wire your circuitry
on printed-circuit board, use the ac-
tual-size etching-and-drilling guides
shown in Fig. 6. Then wire first the
main and then the smaller boards ex-
actly as shown in Fig. 7. (If you opt
for point-to-point wiring on perfor-
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ated board, use the wiring guides
shown in Fig. 7 as rough layouts for
the components.)

When wiring the board, install and
solder into place first the sockets for
the ICs and optical isolators. Do not
plug the ICs into their respective
sockets until you have conducted
preliminary voltage checks and are
certain that everything is okay. If you
cannot locate six-pin sockets for the
optical isolators, carefully cut down
sockets with more pins or substitute
Molex Soldercon® socket strips.

With the sockets in place, install
and solder into place the resistors and
trimmer controls, then the diodes
and capacitors. Note that most resis-
tors and diodes mount vertically on
the board. Make certain that you
properly orient any electrolytic capa-
citors and all diodes before soldering
their leads into place.

Next, install and solder into place
regulator /CI and then the power
MOSFETs, followed by the triacs.
Again, make absolutely certain that
each of these devices is properly based
before soldering any leads into place.

Note that a number of components
associated with the large main cir-
cuit-board assembly mount off the
board. These include the power
transformer, all three switches, the
three LEDs and slide potentiometer
R15. To make connections to these
components, you must install suit-
able length wires at the indicated lo-
cations. Make these wires about 4 in-
ches long. Strip ¥ inch of insulation
from both ends of each. If you are us-
ing stranded hookup wire, tightly
twist together the fine wires at both
ends of all wires and sparingly tin
with solder. Then plug one end of
each wire into the indicated hole and
solder into place.

Keep in mind that two copper con-
ductors on the smaller junction-box
pc board, both associated with triac
QS5, carry about 3 amperes of 117-
volt ac line power. These are indicat-
ed by extra-heavy traces in the small-
er guide in Fig. 6. Strengthen these
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Slide Projector (from page43)

the control unit might trigger on the
projector and change a slide. If this
occurs, back off on the setting of the
trimmer potentiometer just a bit. The
only loss in doing this will be that the
projector will not switch on at the
very bottom of the travel of the slide
control.

You may be concerned that the
projector will not have time to cool
down if it is switched on and off in
normal operation. This is not the
case, however. Intests with a number
of different slide projectors, no ex-
cessive temperature was reached. If
the projector is on for a long period
of time, the temperature tends to sta-
bilize after about 4 minutes. If the
projector is used intermittently for
short periods, it never gets hot
enough to reach even this stabilized
temperature.

Provided the time period is ade-
quate between the end of T, and the
end of T, in Fig. 5(A) (this can be ad-
justed with RI6), consecutive slides
can be shown without the projector
turning off between each slide. If the
projector is still running when the
slide-type FADER control is opened
again, it will continue running with-
out a break and maintain the correct
sequence of events.

Although the Electronic Control-
ler described here was designed spe-
cifically to work with Kodak Ekta-
graphic slide projectors, almost any
other projector can be controlled by
it. Even a projector that uses a low-
voltage lamp powered by an internal
transformer can be faded in and out
with no change in component values
in the circuitry.

With a low-voltage, high-wattage
lamp, the triac specified for Q5 must
be bolted to a sizable heat sink, per-
haps the metal body of the projector
itself. However, provided a break in
the supply to the lamp can be found,
the circuit will yield good control of
the brightness of the lamp and all
other slide functions.

Photos by Teresa Hernandez
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