
new kit calculators. Micro Instrumentation and Telemetry 
Systems, Inc. has been selling kit desk calculators since 1971 
and now offers a line of machines ranging from a miniature 
machine to full function scientific calculator. Heathkit 
brought out a kit calculator in 1972, and the May 1972 issue 
of Radio -Electronics featured a construction article on a kit 
pocket calculator manufactured by Alpha Research Corpora- 
tion. 

Kit calculators are not difficult to assemble. Besides sav- 
ing money, assembly of a kit machine provides background 
for future troubleshooting and enhances the kit builders' 
knowledge of general calculator construction and operation. 

The development of other specialized calculator chips, 
particularly memories, has further enhanced calculator per- 
formance and now several companies are marketing scientific 
calculators. These machines include the standard four 
arithmetic functions on their keyboards but supplement the 
basic capability with keys for the various trigonometric fun - 
tions, pi, square and square root, ex, logarithms, and other op- 
erations common to mathematics. In this way, the scientific 
calculator becomes an instant access book of mathematical 
tables as well as an easy operating calculating machine. 

THE CANON PALM - 
TRONIC LE -10 has an 
LED display and re- 
chargable batteries. 
To extend battery life, 
which is indicated by 
the built -in meter, the 
LED display turns off 
after about half a 

minute. Note that the 
machine incorporates 
separate keys for 
each function, a de- 
sirable feature not of- 
ten found on minia- 
ture calculators. 

The scientific calculator has the ability to perform com- 
plex operations as a result of the same kind of internally 
stored program used in large scale computers. Read only 
memory (ROM) chips store the microinstructions necessary 
to tell the calculator's arithmetic unit to calculate the desired 
mathematical function. Since the expanded capability of the 
scientific machines is in large part dependent on the capacity 
of the ROM, its possible to further expand an existing ma- 
chine by merely adding plug -in memory modules. Several 
manufacturers offer scientific calculators which are com- 
patible with a variety of memory modules which let the oper- 
ator literally custom -design his own keyboard in the time it 
takes to insert the module into the machine. A bank of un- 
marked keys is used to specify the operations and functions 
contained within the special ROM modules, and a snap -in la- 
bel card notes the newly assigned function of each key. The 
calculator can be "redesigned" in the time it takes to ex- 
change the ROM modules. 

In what has become one of the fastest moving fields in 

electronics technology in recent years, scientific calculators 
have led to the next logical development -the programmable 
calculator. With the operating ease of a calculator and the 
power of a small computer, programmable calculators fill 
an important . gap between scientific calculators and 
minicomputers. 

It's important to understand the difference between the 
programmable calculator and the minicomputer. In the im- 
portant area of operational ease the calculator has the un- 
questioned lead. Programmable calculators with an algebraic 

WANG SERIES 100 ELECTRONIC DESK CALCULATOR. Manufactured 
by the first company Into the electronic desk calculator business, the ma- 
chine includes scientific and statistical keys as well as interfacing for an 
optional printer. The display panel is on an axle and can be rotated for 
convenient viewing by the user. 

keyboard can handle complex equations just as they are writ- 
ten on paper while a computer program must be written be- 
fore the minicomputer will handle similar problems. Cost is 
another important area where the calculator comes out 
ahead. Programmable calculators can be purchased for about 
$3,000, and $10,000 will buy a fully expanded model with ac- 
cessories such as additional memory, printer, plotter, and in- 
put devices. The price may seem high to the uninitiated, but 
the calculating power makes it a genuine bargain. 

For those who cannot afford the price of a program- 
mable machine but are eager to have one anyway, help is on 
the way in the form of a kit programming unit. MITS, Inc. 
plans to bring out a programmer kit which can be mated to its 
machines already on the market. The cost for a complete kit 
programming unit and calculator will be about a tenth of a 
corresponding assembled unit's cost. A MITS 7400 series sci- 
entific calculator and programmer will provide the technician, 
engineer, or experimenter with many of the capabilities of a 
minicomputer. 

So there you have it. The primitive abacus, the 3,000 year 
old digital calculator still being used throughout the world, 
has finally been outclassed by electronics. In a development 
which would have been labeled as science fiction just 10 years 
ago, complete programmable calculating systems which fit on 
a standard desk top and multiple function machines which fit 
in a shirt pocket are available today. R -E 

ARC -OVER IN 
BRIGHTNESS CONTROL 

I'm getting arc -over in the brightness 
control of an Electrohome Viking TV, 
TCO -299R. I can't understand it. 
Shouldn't be any really high voltage 
around there. -E.B., Minden, Ont. 

Right. There should be no more 

than + 135 volts on this control, and this 
won't arc to anything, unless it is very 
close indeed. There is one possibility: 
internal arcing in the pix -tube might 
cause it. Try tapping the neck carefully 
with a pencil eraser and watching for 
arcing inside the tube. 

You might try adding an "arc -gap" 
to the pix -tube socket or wiring. Check 

54 RADIO -ELECTRONICS DECEMBER 1972 

the pix -tube for internal shorts. If you 
find one, say between G1 and the focus 
or screen grid, try this: place the tube 
face down on a pad and rap the neck 
(carefully!). This will sometimes dis- 
lodge small particles which cause the 
short; they'll fall into the bell where 
they won't hurt anything. If this fails - 
new tube. 




