
Project 

A 6- Channel IR 
Remote -Control System 

Part II (Conclusion) 
How to build control slave modules 

By Anthony J. Caristi 

Last month in Part I of this 
series, we described a basic 
TV- receiver /VCR infrared 

remote- control system that provides 
on /off control of up to six separate 
electrically operated devices. In this 
concluding installment, we focus on 
how to build several types of slave 
circuits that will permit you to con- 
trol virtually any type of device from 
the system's battery -powered, hand- 
held transmitter. Each of the slave 
circuits described here is elementary 
in nature and is designed to accom- 
modate a limited or single load appli- 
cation. The sum of all circuits pre- 
sented should satisfy most residential 
load requirements without any modi- 
fications or additions. 

The Slave Circuits 
We will deal with each slave circuit 
individually so that each will be a 
complete project package in itself. 
That is, we will discuss theory of op- 
eration, followed by complete con- 
struction details. 

Simple Relay Circuit. Figure 1 il- 
lustrates the simplest type of control 
circuit. It contains a common dc re- 
lay that is driven by a transistor. The 
single -pole, double -throw relay con- 
tacts can be used to switch power to 
any type of load circuit that does not 
exceed the 2- ampere contact rating of 
the relay. A readily available relay is 

specified in the Parts List, but you 
can substitute another relay that has 

heftier contacts if your application 
requires greater current. Too, if the 
application calls for more than one 
supply voltage, you can choose a re- 
lay that has a greater number of con- 
tact pairs. 

The circuit shown in Fig. 1 offers 
momentary operation because the re- 
lay will be energized only during the 
time the transmitter pushbutton for 
the channel to which the relay is as- 
signed is held down. Releasing the 
transmitter button causes the relay 
contacts to spring back to the unener- 
gized position. 

Power for the relay is supplied by 
the 9 -volt output of the receiver /de- 
coder power supply featured last 
month. The specified relay has a 9- 

volt coil. However, you can substi- 
tute a relay with a 5- or 6 -volt dc coil 
if you connect an appropriate volt- 
age- dropping resistor in series with 
its coil so that the potential applied to 
the coil does not exceed its dc voltage 
rating. Determining what value resis- 
tor to use is a simple Ohm's law cal- 
culation, once you measure the resis- 
tance of the relay coil you intend to 
use. You can also use a relay that has 
a 12 -volt dc coil if it will operate relia- 
bly at 9 volts (most 12 -volt relays will 
do this, but check to make sure be- 
fore purchasing one). 

Resistor RI connects to the emitter 
of one of the emitter -follower tran- 
sistors Q2 through Q7 in the receiv- 
er /decoder. When the corresponding 
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Fig. 1. Simplest type of control circuit contains an electromechanical relay that 
is driven by a transistor. 

transmitter pushbutton is pressed, 
the potential at the emitter of the 
driver transistor rises to about + 5 

volts. This is sufficient to forward - 
bias relay transistor Q1 in the Fig. 1 

circuit so that collector current flows 
and energizes relay K1. 

Shown in Fig. 2 are the actual -size 
etching- and -drilling guide (A) and 
wiring diagram (B) for the printed - 
circuit board for the Fig. 1 relay driv- 
er circuit. You can fabricate this and 
any of the other pc boards presented 
in this article or you can purchase 
ready -to -wire boards from the source 
given in the Note at the end of the 
Parts List. Guide (A) is laid out for 
the relay specified for Kl in the com- 
posite Parts List. Hence, if you use a 
different relay, you will have to mod- 
ify the layout accordingly. 

When wiring the pc board, note in 
Fig. 2(B) that you must make three 
connections to the receiver /decoder 
circuit -to + 9 volts, circuit ground 
and any one of the emitters of driver 
transistors Q2 through Q7. Be care- 
ful not to confuse + 9 volts with Vdd, 
which is the regulated 6.8 -volt bus. 
Also, make certain that the transistor 
is properly based and electrolytic ca- 
pacitor Cl is properly oriented be- 
fore soldering any of its leads to the 
pads on the bottom of the board. 

The contacts of the relay on the 
slave module can be used to control 
ac or dc power to the load. When the 

appropriate transmitter button is 

pressed, the corresponding LED in 
the driver emitter -follower stage in 
the receiver /decoder will turn on si- 
multaneously with energization of 
the relay. If the LED turns on but the 
relay does not energize, use a high - 
impedance digital voltmeter or a 
multimeter set to the dc-volts func- 
tion to ascertain that you have 9 volts 
dc applied between the proper ter- 
minals on the slave module and that 
the drive voltage appears at the input 
of R1 when the appropriate button 
on the transmitter is pressed. Also, 
check to make sure that QI and CI 
are properly oriented. 

Solid -State Drivers. The circuits 
shown schematically in Fig. 3 and 
Fig. 4 are in many cases a better way 
to go to provide momentary control 
of the power to an ac load. For one 
thing, they are completely solid - 
state, which means that they have no 
moving parts to fatigue and wear 
out, as will happen with an electro- 
mechanical relay. Additionally, the 
optical isolators in these circuits pro- 
vide electrical isolation between the 
low- voltage receiver /decoder con- 
trol circuit and the load. Hence, you 
can safely control 117 -volt ac lamps, 
appliances and other ac- line -pow- 
ered loads with the low voltage cir- 
cuit of the receiver /decoder. 

The optoisolators used in these cir- 
cuits contain a light- emitting diode 

PARTS LIST* 
Semiconductors 
D1,D2- 1N4148 or similar general - 

purpose silicon diode 
IC1,1C2,IC5,IC8- MOC3011 or equiv- 

alent optical isolator 
IC3 -H11D4 or equivalent optical iso- 

lator 
IC4- CD4001BE quad 2 -input NOR 

gate 
IC6,IC7 -LM555 timer 
LED1 -Visible 2 -volt, 20 mA light - 

emitting diode 
QI,Q6,Q7,Q8- 2N3904 or similar npn 

silicon transistor 
Q2,Q5,Q9- 2N6342 or similar triac 
Q3 -TIP31 or similar npn silicon tran- 

sistor 
Q4 -BS170 or equivalent N- channel 

enhancement -mode field- effect tran- 
sistor 

Capacitors 
C 1, C4- 10 -MF, 25 -volt electolytic 
C2,C3,C5- 0.1 -µF, 50 -volt ceramic 

disc 
Cs-Value :selected for desired timing 

duration (see text) 
Resistors ('A -watt, 10% tolerance) 
R1 -1,000 ohms 
R2,R7,R8,R13,R17- 47,000 ohms 
R3,R4,R6,R20 -100 ohms 
R5,R10,R11,R21 -150 ohms 
R9- 220,000 ohms 
R 12, R 14, R 16,R 18- 10,000 ohms 
R15-1,000 ohms 
R19 -470 ohms 
Rs-Value selected for desired timing 

(see text) 
Miscellaneous 
K1,K2 -Spdr 9 -volt dc relay (Radio 

Shack Cat. No. 275 -005 or similar; 
printed -circuit boards; sockets for 
ICs and optical isolators; suitable en- 
closures (optional); machine hard- 
ware; hookup wire; solder; etc. 

Note: The following items are available 
from A. Caristi, 69 White Pond Rd., 
Waldwick, NJ 07463: Ready -to -wire pc 
boards, $8.95 each (specify which cir- 
cuits), MOC3011 optical isolator, $5 each 
(specify ac or dc); CD4001BE, $2; LM555 
timer, $2; transistors, $3 each (specify 
which needed). Add $2 P &H per order. 
New Jersey residents, please add state 
sales tax. 

*This is a composite Parts List. Use only 
those components specified in the specific 
schematic diagrams of the slave modules 
you wish to b wild. 
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Fig. 2. Actual -size etching -and- drilling guide (upper) and 
wiring diagram (lower) for Fig. I circuit. 

that is driven by an emitter -follower 
transistor driver in the receiver /de- 
coder. The LEDs in the optoisolators 
require at least 10 milliamperes of 
drive current to reliably switch on the 
triacs built into these devices. For 
this reason, it is necessary when using 
the circuits to slightly modify the 
driver transistor circuit of any chan- 
nel in which an optoisolator is used. 

To effect the modification, discon- 
nect the LED associated with the se- 
lected receiver /decoder driver tran- 
sistor. Then change the value of the 
base resistor of the driver transistor 
from its originally specified 220,000 
ohms to 47,000 ohms. This value 
change ensures that the LED in the 
optoisolator is supplied with suffi- 
cient drive current to activate the in- 
ternal triac. 

The triac contained in the optoiso- 
lator is a low- current unit that is rat- 
ed to handle up to 0.1 ampere. This 
triac responds to the light generated 
by the internal LED and switches 
"on" when the LED is activated. 
Once triggered on, the triac permits 
current to flow into the load. Bear in 
mind that the circuits depicted in Fig. 
3 and Fig. 4 should be used only for 
ac loads that require 117 volts or less. 

The basic Fig. 3 circuit is rated to 
handle loads that require up to 0.1 
ampere, which limits its application 
to a very light load of 12 watts or less. 

R3 
To decoder 100 
Q2 thru Q7<--V\A 

emitters 

Ground < 

117Vac < 

power 
source < 

IC1 

MOC3011 

6 

4 
ac load 
(0.1 amp 
maximum) 

Fig. 3. A simple circuit that can control oc power to a load 
that draws up to 03 ampere. 

Though 117 -volt lamps of this power 
level are available, they are not com- 
mon nor desirable in many situa- 
tions. However, you can use this cir- 
cuit to drive the coil of an ac relay 
that, in turn, can safely carry what- 
ever heavier load you wish to control. 
Such a configuration would also per- 
mit multiple -pole switching, which is 

not directly attainable with the opto- 
isolator. 

When load current for the intend- 
ed application exceeds 0.1 ampere, 
the Fig. 4 circuit proves to be more 
useful than does the Fig. 3 circuit. In 
this circuit, the optoisolator's inter- 
nal triac is used to provide a gate sig- 
nal to a second triac that has greater 
power -handling capability. The sec- 
ond triac then controls the load cur- 
rent. You can use any triac externally 
that can handle the required load cur- 

rent, but be sure to use some heat 
sinking in applications where the 
load current exceeds 2 amperes. The 
triac specified in the Parts List for 
this circuit is rated to carry 8 am- 
peres, but it will overheat at that cur- 
rent unless a suitable heat sink is used 
to siphon off and dissipate the heat. 

If your intended application is to 
control a dc load, you can use the cir- 
cuit shown schematically in Fig. 5. 

This circuit uses an optoisolator that 
is different than those specified for 
the Fig. 3 and Fig. 4 circuits. It has a 
light- activated npn transistor instead 
of a triac and, thus, is capable of con- 
trolling a dc current. 

To provide a reasonable current to 
drive loads up to 3 amperes dc, Q2 
has been added to the Fig. 5 circuit in 
a Darlington configuration. The low - 
current transistor inside the optoiso- 

R4 
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Q2 thru Q7'NVv 

emitters 
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117Vac < 
power 
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IC2 
MOC3011 

R5 
150 

02 
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ac 
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O 

III 
1 2 G 
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Fig. 4. This control circuit can handle ac loads that exceed 0.1 ami 
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Fig. 5. This circuit controls power to a dc load using a Darlington transistor 
arrangement to handle up to 3 amperes of dc current. 

lator drives base current into Q2. In 
turn, Q2 controls the load current, 
which must be 3 amperes or less if no 
heat sinking is used on Q2. 

You can build the solid -state driver 
circuits just discussed on printed -cir- 
cuit boards made using the actual - 
size etching- and -drilling guides given 
in Fig. 6. Guides (A), (B) and (C) are 
for the Fig. 3, Fig. 4 and Fig. 5 cir- 
cuits, respectively. Wiring guides for 
the three pc boards are shown in Fig. 
7 and are (A), (B) and (C) keyed ac- 
cordingly. 

When wiring these boards, make 
sure you install polarized compo- 
nents in the correct orientations. A 
socket is recommended for each six - 
pin optical isolator. Since six -pin 
DIP IC sockets are not readily avail- 
able, you might have to cut down a 
standard socket that has a greater 
number of pins or use Molex Solder - 
con sockets. Also, note that Q2 in 
guide (C) must be installed on the dc 
slave module board up -side down for 
correct orientation. 

The optoisolator in the slave mod- 
ule is driven by the selected channel's 
emitter -follower transistor in the re- 
ceive /decoder. This will require a 
two- conductor cable to effect the 
connections between the circuit - 
board assemblies. Be sure to observe 
proper connections because a rever- 
sal of these two wires will prevent the 

LED in the optoisolator from operat- 
ing and, thus, that channel from re- 
sponding to the command from the 
transmitter. 

If you experience a problem in op- 
erating the load circuit, measure the 
voltage between pins 1 and 2 of the 
optoisolator as you hold down the 
appropriate transmitter pushbutton. 
During this test, you should obtain a 
reading of about 1.5 volts, which in- 
dicates that the optoisolator is being 
activated. If you carefully short to- 
gether the output pins of the optoiso- 
lator (pins 4 and 6 of the ac module, 
or pins 5 and 6 of the dc module), the 
load should energize. 

If you encounter any problems get- 
ting any module to operate properly, 
always begin checkout with a careful 
review of component installations 
(especially orientations in polarity - 
and basing- sensitive components) 
and soldering. Also, make sure that 
the decoder driver transistor circuit 
was modified as instructed above; if 
it is correct, try a new opto isolator. 

Latched Control Circuit. The slave 
circuits so far discussed are all mo- 
mentary- action in nature, activating 
the load for only as long as the appro- 
priate transmitter pushbutton switches 
are held down. If you wish to turn on 
or off a device with a simple push of a 
switch and have it remain in the con- 
dition selected even after the trans- 

ONINO 

o, 
Fig. 6. Actual -size pc guides for Fig 
3 circuit (upper), Fig. 4 circuit (center) 

and Fig. 5 circuit (lower). 

mitter switch is released, you need a 
latching circuit. To accomplish this, 
two discrete controls are required - 
one for on and the other for off. 
Thus, two transmitting channels are 
needed to implement this dual func- 
tion, as illustrated in Fig. 8. 

Latching action is provided in Fig. 
8 by a pair of NOR gates that are con- 
figured as a common bistable multi - 
vibrator of flip -flop. Such a circuit 
has two stable states, each depending 
upon the logic levels fed to the inputs 
of the IC at pins 1 and 6. The outputs 
of the gates at pins 3 and 4 always as- 
sume opposite logic levels and re- 
main in the selected conditions until 
the proper input pin is driven with a 
logic 1 pulse. 

Each input of the latching circuit is 

driven by its own emitter -follower 
stage in the receiver /decoder, such as 
channels A and B. Under quiescent 
operating conditions, when no trans- 
mitter pushbutton is pressed, the log- 
ic level at both inputs of the circuit is 
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Fig. 7. Printed -circuit wiring guides for 
Fig. 3 circuit (upper), Fig. 4 circuit 
(center) and Fig. 5 circuit (lower). 

0 and the flip -flop remains as it was 
when it was last triggered. 

Assuming that the present state of 
the flip -flop circuit represents a logic 
0 condition at pin 3 of IC4A, field -ef- 
fect transistor Q4 has zero bias fed to 
its gate, which results in no current 
flow between its drain (D) and source 
(s). This extinguishes the LED in op- 
toisolator ICS and, thus, no power 
being delivered to the load. 

When the transmitting channel 
that controls pin 6 of IC4B is activat- 
ed, the resulting logic 1 level on pin 6 

causes the flip -flop to toggle and out- 
put pin 4 of the gate to assume a logic 
0 condition. Simultaneously, pin 3 

goes to logic 1 and the circuit remains 
in this state even after the transmit- 
ting pushbutton is released. 

The change in logic level at pin 3 of 
IC4A forward biases Q4, which turns 
on the LED in the optoisolator. A 
LED connected in series with the 
drain of Q4 provides visual indica- 
tion that the circuit is energized. The 
triac is switched on and completes the 
power feed so that current flows into 
the load. 

In a similar manner, when the al- 

ternate transmitter pushbutton con- 
trolling pin 1 of IC4A is activated, 
the flip -flop is toggled to its opposite 
logic state, disconnecting power 
from the load. As you can see, the 
load can be switched on and off re- 
peatedly as long as the transmitting 
pushbuttons are alternately activated. 

The actual -size etching- and -drill- 
ing guide and wiring diagram for the 
latching circuit are shown in Fig. 9. 
When wiring this circuit, be sure to 
use sockets for the optoisolator and 
integrated circuit, and pay strict at- 
tention to the orientations of the po- 
larized components. Just one com- 
ponent placed backwards in the cir- 
cuit will prevent that channel from 
operating. 

Power for the Fig. 8 circuit is ob- 
tained from the regulated Vdd dc 
source in the receiver /decoder. Two 
additional wires are needed to pro- 
vide the drive signals to IC4. The 
load can be powered by any 12- to 
117 -volt ac source. 

To provide solid logic levels to the 
inputs of the slave module, the two 
LEDs in the selected transmitter 
channels should be disconnected. A 
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Fig. 8. This latched control circuit uses two transmitter/ receiver channels to lock on and off power to load. Previ- 
ous circuits give momentary action. 
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Fig. 9. Actual -size etching -and -drilling guide (left) and wiring diagram (right) for pc board used to assemble Fig. 8 circuit. 
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Fig. 10. This timed output pulse circuit latches power on for a predetermined time using only one transmitter /receiver 
channel. It is designed to use a standard electromechanical relay. 

LED is shown in the slave module to 
provide visual indication of the stat- 
us of the latching circuit. 

If you experience a problem with 
this slave module, check the logic lev- 
els at the inputs as each appropriate 
transmitter pushbutton is pressed. If 
the LED in the slave circuit operates 
normally, turning on and off as the 
transmitter channels are alternately 
energized, the problem lies with the 
optoisolator or output circuit. 

To troubleshoot this circuit, care- 
fully short together pins 4 and 6 of 
the optoisolator to ascertain that the 
load turns on when the optoisolator 
is activated. Also, check load wiring 
to be sure that it agrees with Fig. 8. If 
the wiring is correct, try replacing IC5. 

Timed Output Pulse. The final 
slave circuit, shown schematically in 
Fig. 10, utilizes just one transmitting 

channel and permits a load to be 
powered for a predetermined period 
of time when its transmitter pushbut- 
ton is pressed and then released. This 
is accomplished through use of the 
common 555 timer IC. 

In Fig. 10, IC6 is configured as a 
monostable or "one- shot" multivi- 
brator. When the appropriate receiv- 
er /decoder driver transistor (Q2 
through Q7) is activated, the result- 
ing signal fed to the base of Q5 in the 
slave circuit causes the transistor to 
saturate. This results in a near -zero 
voltage at the collector and triggers 
on IC6. 

When the circuit is dormant, the 
voltage at pin 3 of IC6 remains at 
zero. Once the chip is triggered by 
pressing the transmitter pushbutton, 
the potential at pin 3 rises to about 
+8 volts. At the same time, capaci- 

tor Ct is permitted to charge through 
Rt at a rate determined by RC time 
constant RtCt. When the capacitor 
reaches about % of the supply volt- 
age, it is suddenly discharged by a 
transistor within the IC and pin 3 of 
that chip returns to its dormant state 
of 0 volt. The cycle repeats only when 
a new signal appears at the base of Q5 
in response to pushing the transmit- 
ter button. 

During the time pin 3 of IC6 is in its 
active state, Q6 is forward- biased 
and K2 is energized. The contacts of 
the relay control power to the load 
circuit. This circuit is capable of pro- 
viding timed cycles of less than 1 sec- 
ond to 15 minutes or more. For very 
short timing cycles, it is important 
that the transmitter switch be re- 
leased before the end of the cycle. If it 
is not released in time, a second cycle 
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Fig. 11. This timed output pulse circuit replaces the electromechanical relay with an optical isolator. 

will automatically begin. 
The time required for IC6 to corn- 

plete one cycle is easily calculated us- 
ing the formula T = (1.1)(12,)(Ct), 
where T is time in seconds, RL in 
ohms and CI in Farads. For relatively 
long timing cycles (1 minute or lon- 
ger), you may use resistor values as 
high as 4.7 megohms if necessary. 

There is almost no limit of the 
value of the capacitor that can be 
used. However, if you need a timed 
cycle duration of greater than 1 or 2 
minutes, use low- leakage electrolytic 
or tantalum capacitors. This will pro- 
vide the greatest accuracy and repeat- 
ability of your cycle. Timed cycles of 
15 minutes duration are easily ob- 
tained using low- leakage electrolytic 
capacitors. 

The Fig. 10 circuit is designed to 
drive a standard electromechanical 
relay. An optical isolator can also be 

used, as shown in Fig. 11. Here, the 
positive output voltage of IC7 drives 
the LED in the optoisolator. As with 
the previous circuits that use this 
component, the load is powered 
through the action of the light- sensi- 
tive triac or transistor within the op- 
toisolator. 

Figure 12 gives the actual -size etch- 
ing- and -drilling guides for the pc 
boards needed for the relay and opti- 
cal- isolator circuits, and Fig. 13 

shows the wiring details for the same 
circuits letter -keyed in the same way. 

When wiring these circuits, use 
sockets for the integrated circuits and 
optical isolator. Again, make sure 
the ICs and optoisolator are properly 
oriented as you plug them into their 
respective sockets and that no pins 
overhang the sockets or fold under 
between devices and sockets. 

Wire the timed slave modules to 

the + 9-volt output of the receiver/ 
decoder power supply. One addition- 
al connection from one of the Q2 
through Q7 driver emitters is re- 
quired for each module as well. For 
this application, it is not necessary to 
disconnect the LED of the driver 
emitter -follower transistor in the re- 
ceiver /decoder. 

If you have a problem with a timed 
slave module, check the input at R16 
to be sure that it is driven by a signal 
of about + 5 volts when the appro- 
priate transmitter pushbutton is 

pressed. Measure the potential at pin 
3 of the timer IC to determine that it 
rises to about + 8 volts when the IC is 

triggered. If you obtain a normal in- 
dication, check the wiring to the load 
circuit. If the module still does not 
operate as it should, try replacing the 

(Continued on page 81) 

("cci=")1W4 
Fig. 12. Actual -size etching- and -drilling guides for fabricat ing pc boards for Fig. 10 (left) and Fig. 11 (right) circuits. 
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ABLE T 
CATV converters & descramblers. Quality 
products. Professional service. Call 1 -800- 
541 -5487. VISA M/C accepted. Mountain - 
tech Inc., Box 5074, Mt. Crested Butte, CO 
81225. 

CABLE BROKERS 

SURPLUS CATV converters and descram- 
blers at wholesale prices. Unmodified units 
only, ex. OAK M35B $30, Jerrold DRX3DIC 
w /remote $80. (415) 337 -8301. 

ELECTRONIC' COMPONENTS 

FREE 192 -page catalog including capacitors, 
resistors, relays, connectors, soldering equip- 
ment and supplies. BOX 699, MANSFIELD, 
TX 76063.1- 800 -992 -9943. 

PROGRAMMABLE CONTROLLERS 

POCKET CONTROLLER: Programmable 
Digital Controller. Designed for anyone that 
works with electronics. Only $99.95. For liter- 
ature, call (800) 533 -7159, CT 791 -8220, or 
write, Pocket Controller Company, Box 232, 
Seymour, CT 06483. 

MISCELLANEOUS 
ASIAN LADIES want correspondence for 
friendship, marriage, SUNSHINE INTER- 
NATIONAL, Dept. TW, Box 5500, Kailua- 
Kona, HI 96745. (808) 325 -7707. 

ENSURE Personal alcohol tester. Avoid DUI 
arrest. $155.00. Joseph's Gifts House, P.O. 
Box 15297, Atlanta, GA 30333. 

A 6- Channel IR Remote -Control System (from page 47) 

Ground - 
Drive input - 

Ground - 
Drive - 
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-R21- 
ac load 

117Vac 
input 

Fig. 13. Pc wiring guides for Fig. 10 (upper) and Fig. 11 (lower) circuits. 

optical isolator. 
This completes our discussion of 

interface circuits that can be used be- 
tween the receiver /decoder and loads 
to be controlled. Obviously, we have 
not covered every possible type of in- 

terface circuit. In fact, we have cov- 
ered only a few of the many possible 
circuits that can be used in this sys- 
tem. You will undoubtedly think up 
other circuits that can be used for 
unique control applications. AE 

TEXT TO SPEECH BOARD! 
PC /XT COMPATIBLE. MAKE YOUR COMPUTER TALK! 

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE NEW GENERAL 
INSTRUMENTS SP0256 -AL2 SPEECH CHIP AND THE CTS256A -AL2 TEXT TO SPEECH 
CONVERTER. 
THIS BOARD USES ONE SLOT ON THE 
MOTHERBOARD AND REQUIRES A COM 
SERIAL PORT. BOARD MAY ALSO BE USED IN A 
STAND ALONE ENVIRONMENT WITH ALMOST s 

ANY COMPUTER THAT HAS A RS232 SERIAL r 
PORT. FEATURES ON BOARD AUDIO AMP OR 
MAY BE USED WITH EXTERNAL AMPS. .r 
DEMONSTRATION SOFTWARE AND A LIBRARY 
BUILDING PROGRAM ARE INCLUDED ON A 5'/. 

.- 

INCH PC /XT DISKETTE. FULL DOCUMENTA- 
TION AND SCHEMATICS ARE ALSO INCLUDED. 

NEW! pP10E ctI $6M LED 

NEW! IC TESTER! $149.00 
SIMILAR TO BELOW EPROM PROGRAMMER. PLUGS IN TO YOUR PC OR %T. TESTS 
ALMOST ALL 14, 16, AND 20 PIN 74XX SERIES. INCLUDES STANDARD POWER, "S AND 
"LS" DEVICES. ALSO TESTS CD4000 SERIES CMOS. SOFTWARE INCLUDED CAN EVEN 
DETERMINE PART NUMBERS OF MOST UNMARKED AND HOUSE NUMBERED DEVICES 
WITH SIMPLE MOD. THIS UNIT CAN ALSO TEST 6.4K AND 256K DRAMS! WITH MANUAL 
AND SOFTWARE: 5149. PERFECT FOR SCHOOLS. 

PC /XT EPROM 
PROGRAMMER 

$169 
LATEST DESIGN PROGRAMS UP TO 4 DEVICES AT ONE TIME 

TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC 
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER 
BURNING. * THIS PLUG -IN BOARD ATTACHES TO AN EXTERNAL 
CONTAINING 4 TEXTOOL Z.I.F. SOCKETS. NO PERSONALITY 
REQUIRED AUTOMATIC VPP SELECTION: 12.5V, 21V, OR 25V. 
ALSO BE LOADED FROM OR SAVED TO A DISKETTE. PROGRAMMING 
SUPPORTS: 2716, 2732, 2732A, 2764, 2764A, 27128, 27128A, 27256, 
27512A. ASSEMBLED AND TESTED, BURNED. IN WITH 
SOFTWARE. 

ASK ABOUT 
OUR NEW 

PAL 
PROGRAMMER! 

FEATURES EASY 
OR MS -DOS. USES AN 

FAST (8 %) EPROM 
MINI CHASSIS 

MODULES 
EPROM DATA CAN 

SOFTWARE 
27256A, 27512, AND 

~UAL. $169 WITH 

JUST RECEIVED. SAME AS ABOVE PROGRAMMER, BUT PROGRAMS 8 UNITS AT ONE 
TIME - $299. 

Digital Research Computers 
P.O. BO% 381450 DUNCANVILLE, TX 75138 (214) 225 -2309 

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 750 handling. No 
C.O.D. We accept Visa and MasterCard. Texas Res. add 6 -1/4% Tax. Foreign orders 
(except Canada) add 20% P 8 H. Orders over $50 add 85C for Insurance. 
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*QUALITY PARTS *DISCOUNT PRICES *FAST SHIPPING 

ALL ELECTROf 11íS CORP. 
10 AMP SOLID 

STATE RELAYS 
ELECTROLI52181 
CONTROL: 

ro 10 Vdc i6 Rated 
(will operate on 3-32 Vdc) \0 I br 
LOAD: 10 amp CP 240 Vac \! - 
2 1 /4 X 1 3/41 X 7/8 
CATS SSRLY -10B $9.50 each 

QUANTITY DISCOUNT 
10 for $85.00 25 or $175.00 

50 for $300.00 100 for $500.00 

STROBE KIT 
\,III 'j 

N . ar .. Wiwi. j 
Variabte rate strobe kit, flashes be. 

tween 60 to 120 tines per minute Will 
operate on either 6 or 12 Vdc depend- 

1r9 upon haw you wire the circuit. 
Comes complete with P.C. board and 

instructions 10 easy assembly. 
CAT/ STROBE -1 $7.50 each 

CASSETTE MECHANISM 
Alpine cassette 
transport -4, 
machanlsm. F 
Includes stereo 6 i. 
tape head, 
Mitsubishi O MET -3RF29 13.2 Vdc 
motor. belt. pulleys, capstan. last - 
forward, rewind and eject actuator. 
Ibex not include amplifier section. 
6 12 X 5 1H1 X 13/4. 

CATO CMEC-5 $7.50 each 
10 for $65.00 
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CAT. 91,417 .,.m.. 
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CALL OR MAIL ORDERS TO 
ORDER TOLL FREE 
800-826-5432 WRITE 

FOR OUR 

FREE 

1 .1.i' . 

. 
II¡ T 

1: 

ï 9t? Ti31 
Lam+ i 

ALL ELECTRONICS 
P.O. BOX 567 VAS, CA 91408 NUY 

TW X-810101010.1 (ALL ELECTRONIC) 

OUTSIDE THE U.S.A. 
SEND 52.00 POSTAGE 

FOR A CATALOG!! 

INFO: (818)804 -0524 
FAX: (818)781 -2053 ,,, 

MINIMUM ORDEN $10.00 

CALIF. ADD 
LIMITED 

LIF. ADO ßA1`9 TAX 
USA: $3.00 SHIPPING 
FOREIGN ORDERS tl INCLUDE SUFFICIENT 1J 

SHIPPING. NO C.O.D. 

CATALOG 
OVER 
4000 

PARTS! 
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