
After two months of training on the 
CNC and the different machines, I first 
landed in the repair department. It was 
an interesting time to discover all the 
insides of such a control. This CNC 
used only good old TTL (transistor-
transistor logic), the 74xx series, with a 
74181 ALU (arithmetic-logic unit) at 
its core. No microprocessor! The pro-
gram counter, ALU, interrupt control-
ler, instruction decoder, TTY (Teletype) 
interface, memory control, numerically 
controlled oscillator, and axis control-

ler were all discrete single boards in a 
19-in. rack. I could follow each instruc-
tion clock pulse by clock pulse into the 
decoder, the ALU, and so on. It is rare 
today for an electronics engineer to get 
such an opportunity to understand in 
detail the processors’ internals.

The programming of this control 
was a marvel for me, too. Although 
most people nowadays have a hard time 
with assemblers, I would have loved to 
have an assembler for this machine; the 
language was machine code! I could 

follow that the Nth bit of the code 
opened an AND gate, which made the 
ALU shift left instead of right. I still 
sometimes look at the machine codes 
of modern microcontrollers to see the 
pattern.

One day, we received a new spindle 
driver to fit into a series of machines. 
Within a few days, everything worked 
well except that the voltmeters for 
speed and torque were operating at 
15V but the driver output operated at 
only 10V full-scale. We could not re-
place the indicators within the short 
time we had. Electronically speaking, 
though, it was easy stuff! We needed 
no high precision or stability, and we 
had 615V supplies in the electrical-
equipment cabinet, so the solution was 
obvious. I took some pieces of a PCB 
(printed-circuit board)—a simple 741 
op amp, four resistors, and two capaci-
tors—and, in no time, I had a 1.53 
amplifier. I quickly checked it in the 
lab. It worked as I had expected.

I was working at the machine table, 
hooking up the parts of my new design, 
when the boss came by. Interested, he 
asked me what I was doing and to ex-
plain the details. When I was finished 
with my explanation, he opened the 
back of the voltmeter, cut out the 1.5-
kV resistor inside, replaced it with a 1-
kV resistor, and closed the indicator. 
“Voilà!” he said. His simple replace-
ment of just one resistor by another 
outsmarted my naive attempt to use 
a complex—though theoretically cor-
rect—circuit!

That day I learned what may be the 
most important lesson in a developer’s 
life: Always ask yourself whether you 
might be able to find a simpler ap-
proach. I don’t know who first said 
“keep it simple, stupid,” but ignoring 
this advice is the “KISS” of death!EDN

JB Guiot is an engineer living in Mul-
house, France, but working for more 
than 25 years in Switzerland.
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 F
resh out of college and after attending military 
school, I joined an international company that de-
veloped, built, and sold CNC (computerized-nu-
merical-control) machine tools. It was a small com-
pany employing approximately 200 people in three 
countries. Our location was responsible for the in-

tegration of the CNC and all the electronics and electrical 
equipment into the machine tools. We also had a repair-and-
support department for customers.

Keep it simple, stupid,  
and kiss problems goodbye
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Go to www.edn.com/091008tales 
and click on Feedback Loop to post a 
comment on this article.
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