
LETTERS... 
(from page 7) 

lays are controlled by data bits 1 through 
5. Thus, the correct P1 pin numbering 
should be 3, 4, 5, 6, 7, 2 and 18, from top 
to bottom. Also, Radio Shack no longer 
carries the relay specified for K6. If 
necessary, two 5 -volt dc spdt relays can 
be substituted. 

Eric B. Schuyler 
Snyder, NY 

You're correct. Pin connections for PI 
shown in Fig. 1 were for an earlier version 
of the project. By extension, the "To PI " 
numbering sequence at the bottom of 
Fig. 4 should read 18, 7, 6, 5, 4, 3, and 2 
left to right. Digi-Key's Part No. Z105 - 
ND is a suitable replacement for the relay 
specified for K6. If two Radio Shack Cat. 
No. 275-243 spdt relays are used for K6, 
connect both coils between + 5 volts and 
the collector of Q6. Then wire the com- 
mon line of K through KS (was pin 4 of 
K6) to the toggle lug of one relay, the 
black -insulated conductor of the ribbon 
cable to the toggle lug of the other relay 
(was pin 13 of K6), the normally open 
contacts of both relays to circuit ground 
(was pin 8 of K6) and the normally closed 
contacts of both relays to +5 volts. Fi- 
nally, do not leave the Armatron pow- 
ered when you start up or reboot your 
computer. The printer port initialization 
routine that is automatically executed 
upon start-up or reboot will "command" 
the Armatron to move in unpredictable 
ways. Apply power only after the ARM 
program has begun. -J. J. Barbarello 

In Fig. 4 of my "Musical Instrument 
Phase Shifter" (October 1988) the sym- 
bol for D3 was omitted, though the cor- 
rect designation and component type are 
shown in the appropriate location in the 
line below D2. This diode connects into 
the circuit with its cathode going to the ac 
adapter input jack and its anode going to 
the input pin of IC5 and negative plate of 
C12. Failure to include D3 in the circuit 
can destroy C12, IC5 and possibly other 
components. Note also that IC5 is a 7915 
voltage regulator. 

C.R. Fischer 

There is an error in my "Emergency 
Electronic Ignition" article (October 
1988). The value of R3 is 1,000 ohms- 
not the 100 ohms shown. Readers should 
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Fig. 7. Window comparator with transistor LED driver. 

ments. The TL339 is a CMOS version of 
the popular bipolar LM339. It consumes 
only 5 percent of the power of the LM339 
for similar response times. The TL3704 
is a similar quad comparator that has 
push-pull output stages that are suitable 
for driving capacitive loads without need 
of a pull-up resistor. This saves on power 
consumption and eliminates the need for 
a component. 

Another TI quad comparator is the 
TLC3702, which is functionally similar 
to the bipolar LM393 but uses only 5 per- 
cent of the power consumed by the 
LM393 for similar response times. Like 
the TLC374, it has push-pull output 
stages that eliminate the need for pull-up 
resistors. The TLC374 is a quad compar- 
ator that has a wider operating -voltage 
range than any of the previous devices. It 
is specified to operate over a range from 2 

to 18 volts. 

CMOS Window Comparator 

Shown in Fig. 5 is a circuit known as a 
"window comparator." This circuit is 

ideally suited for use with CMOS com- 
parators. Note that the circuit is a parallel 
arrangement of two comparators. 

When the input voltage falls between 
the reference voltage applied to the two 
comparators, the circuit's output is high; 
otherwise, its output is low. This operat- 
ing mode is illustrated by the diagram at 
the bottom of Fig. 5. 

Window comparators have important 
applications in monitoring and control 
situations. For example, a window com- 
parator can be used to indicate when the 
temperature of a freezer is either within 
or out of a desired range. The output sig- 
nal can be used to actuate the freezer's 
compressor or an alarm mechanism such 
as a bell or light. 

Figure 6 is a schematic diagram for a de- 
monstration window comparator circuit 
designed specifically for use with CMOS 
dual comparators like the ALD2301 or 
TLC372. In this circuit, Rl controls the 
high reference voltage and R3 controls 
the low reference voltage. Potentiometer 
R2 controls the input voltage. In opera- 
tion, Rl should be set to give a higher 
voltage at pin 3 than the voltage delivered 
to pin 6 by R3. 

If the input voltage applied to pins 2 

and 5 by R2 exceeds the high reference 
voltage or falls below the low reference 
voltage, the circuit's output goes low and 
the LED turns on. If the input voltage 
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