
ELETTERS 
Thinking Negative 

"Understanding Negative Logic" by 

Delton T. Horn in the October 1988 issue 

was interesting, but his closing sentence 

was most astute. It is very easy to confuse 

the two types of logic. As a digital design- 

er, I find it better to stick with one ap- 

proach and then solve the logic problem 
with Boolean algebra. For example, in 

the article's truth table, eight combina- 
tions of A, B, C and D yield an output of 
"1." Using the simple rules of Boolean 
algebra, these eight terms are combined 
and reduced to the expression AD + BC 

+ BD, which is read A AND D OR B 

AND C OR B AND D. This expression 

can be factored further to BC + D(A + 

B), arriving at the logic shown in Fig. 

2(B), which, incidentally, is the positive - 

logic diagram, not Fig. 2(A). 
Bill Holsinger 

National Institutes of Health 
Bethesda, MD 

Almost 20 years ago, when I was cali- 

brating Tektronix oscilloscopes, I re- 

joiced at the news that the company had 
opted for positive logic. Since then, all 

I've run into has been positive logic. 
Though I favored positive logic, I would 
have been satisfied with negative logic if 

that was all there was in the offing-any- 
thing but that abominable one -then -the - 

other logic. Mr. Horn's "Understanding 
Negative Logic" in the October 1988 

Modern Electronics changed my thinking 
on the matter of negative logic. 

Ed Jones 
Somerset, NJ 

Project Updates 
I read Jim Barbarello's "Computer - 

Controlled Robotic Arm" (October 
1988) with great interest because I have 

also built an interface between my com- 

puter and the Radio Shack Mobile Arma- 
tron. (Mine uses the internal battery to 

power the Armatron but is otherwise very 

similar.) I discovered an error in Fig. 1. 

With the base of Q6 connected through 
R6 to pin 9 of P1, data bit 7 controls the 
voltage polarity sent to the Armatron. 
Relays K1 through K5 are shown con- 
trolled by data bits 0 through 4, respec- 

tively. However, the Table and BASIC 
program listing indicate that polarity is 

controlled by data bit 0 and that these re - 
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CABLE -TV 

BONANZA! 
ITEM Ui NIT MORE 

HAMLIN MCC 300036 CORDED REMOTE CONVERTER (Ch 3 only i 2900 1800 

PANASONIC WIRELESS CONVERTER (our best bury) 9800 7900 

MOVIETIME VR7200A (manual Ime tune) 8800 6900 

'JERROLD 400 COMBO 16900 11900 

JERROLD 400 HAND REMOTE CONTROL 2900 18 00 

'JERROLD 450 COMBO 199 00 139 00 

'JERROLD 450 HAND REMOTE CONTROL 29 00 18 00 

JERROLD SB -ADD-ON 9900 6300 

'JERROLD SB -ADD-ON WITH TRIMODE 10900 7500 

'M -35B COMBO UNIT (Ch 3 output only) 9900 7000 

'M-35 B COMBO UNIT WITH VARISYNC 10900 7500 

'MINICODE (N-12) 9900 6200 

'MINICODE (N-12) WITH VARISYNC 10900 6500 

'MINICODE VARISYNC WITH AUTO ON-OFF 145 00 105 00 

ECONOCODE Immlcode subshtutel 6900 4200 

ECONOCODE WITH VARISYNC 7900 4600 

'MLD-1200-3(Ch 3 output) 9900 6200 

'MLD-1200-2 (Ch 2 output) 9900 6200 

'ZENITH SSAVI CABLE READY 175 00 125 00 

INTERFERENCE FILTERS (Ch 3 only) 2400 1400 

'EAGLE PD -3 DESCRAMBLER (Ch 3 output only) 11900 6500 

'SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DE`CRAMBLEP 11500 8500 

'CALL 

Quantity Item 
Output 

Channel 
Price 
Each 

TOTAL 
PRICE 

California Penal Code #593-D forbids us 

from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip Phone Number ( 

Cashier's Check Money Order COD E Visa E Mastercard 

Acct # Exp. Date 

Signature 

FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under penalty of perjury 

that all products purchased, now and in the future, will only be used on cable TV systems with proper 

authorization from local officials or cable company officials in accordance with all applicable federal and 

state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL 

PENALTIES FOR UNAUTHORIZED USE. 

Dated- Signed 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. #ME RESEDA, CA 91335 

(818) 716-5914 No Collect Calls (818) 716-5140 

IMPORTANT: WHEN CALLING FOR INFORMATION 
Please have the make and model # of the equipment used in your area. Thank You 
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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 

(continued on page 70) 

ELECTRONICS NOTEBOOK . . . 

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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