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SELECTING A CALCULATOR

T WAS late autumn, and TV com-

mercials on the portable color re-
ceiver Mac was checking out were
frantically hustling both Thanksgiving
and Christmas. Heaving a sigh, Mac
snapped off the set and remarked,
“People are beginning to drive me
flakey asking what type of calculator
they should buy for a christmas pres-
ent.”

“| know," Barney, the numero dos
technician of Mac's Service Shop, re-
plied sympathetically. “I'm being shot
down with the same question, and it's
as tough to answer as that oldy: ‘What
camerashould | buy?’ Whatdo you tell
them?"

| say it all depends on such factors
as: (1) who will use the calculator and
for what purpose—and don't forget
more than one family member may use
it; (2) how much math the user has and
whether he intends to study more
math; and finally (3) how much the
buyer wants to pay. If these factors are
considered in depth, a wise purchase
can be made.”

The Basic Four-Banger. ‘'For in-
stance, let's consider who should buy
the basic four-function calculator that
adds, subtracts, multiplies, and
divides—called a ‘four-banger’ in the
trade—and can be had in a battery-
powered form for less than $20. It will
do everything an electric adding
machine will do except provide hard-
copy printout, and it will do it silently,
lightning-fast, and every bit as accu-
rately. Every member of the family will
find a use for a pocket calculator. The
housewife can use it to check grocery
slips, work out her budget, and keep
household accounts. Dad will use it to
balance his checkbook, do hisincome
tax arithmetic, and estimate how many
cubic yards of concrete he needs for a
new patio or squares of roofing for a
new roof. The children can use it to
check the answers they've worked out
for their school arithmetic problems,
but I'm opposed to the indiscriminate
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use of calculators by children who
have not completed the eighth grade
in school. It's most important they
learn to manipulate numbers accu-
rately and confidently with pencil and
paper and in their heads before they
start leaning on a calculator.
“Actually the basic calculator has a
lot going for it besides mere price. The
simplicity of the keyboard ailows for
large, well-separated keys that en-
courage the learning of touch op-
eration for greater speed and
accuracy—something much more dif-
ficult with a complicated calculator
thathas 40 or 50 smaller keys crowded
into the same area. You use all the
keys every day and quickly acquire
proficiency and confidence. While you
cannot work trigonometric problems
or those involving extremely large or
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extremely small numbers directly, the
use of supplementary trig and log ta-
bles allows such problems to be han-
dled easily with the aid of the calcula-
tor. It does the tedious addition, sub-
traction, multiplication, and division
of multi-digit numbers obtained from
the tables. The tables can be used to
extractany root of anumber or to raise
a number to any power. There is, how-
ever, a method that will permit the ex-
traction of a square root by a simple
calculator without resorting to log ta-
bles.

“While the four-function calculator
is sufficient for general family use, the
owner of a small business will need a
few extras that will run the cost of the
improved four-banger up to around
$50. One such extra is rechargeable
nickel-cadmium batteries so the unit
can be operated off these batteries or
from the power line. During long
hours of continuous operation, as
when taking inventory or doing year-
end book balancing, power-line oper-
ation is preferable; yet battery-
operation portability is not sacrified. A
percent (%) key that will figure mark-
ups or discounts at a single stroke will
be agreathelp. So will a‘constant’ ora
‘memory’ facility. When a problem re-
quires the repeated use of a single
constant, you key thisin only once and
then multiply, divide, add, or subtract
with this constant by simply pressing
the constant key. A ‘memory’ allows
you to park a displayed number in in-
visible storage with a stroke of a key
for as long as you like; then the touch
of another key magically brings it
back, over and over again, for useina
problem. This saves having to write
down sub-totals and partial answers
to problems before proceeding.”

"How about a calculator for the high
school kid who is wrestling with
trigonometry and logarithms?"

Slide-Rule Calculators. ‘‘Now
you're talking about the so-called
‘slide-rule’ calculators in the neigh-
borhood of $100. They are intended to
do (aside from addition and subtrac-
tion), the things you can do with a
good log-log-duplex-decitrig slide
rule: display common and natural
logarithms of any number, square a
number or extract its square root with
a single key stroke, display the sine,
cosine, tangent, or the inverse trig-
nometric functions of any angle, in-
stantly find the reciprocal of anumber,
display pi with the stroke of a special
key, raise a number to any power or
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extract any root of a number—while
doing all the things an advanced basic
calculator will do. Be warned, how-
ever, that ‘Slide Rule Calculator’ is a
very loose term. You can buy slide
rules that have six to more than twenty
scales, and some so-called slide-rule
calculators may have more functions
than | have mentioned, but a great
many will have far fewer; so caveat
emptor!”

“I can understand how one of those
calculators would see a bright
youngster through high school and
into college; but if he takes up en-
gineering, business administration,
statistical analysis, nuclear physics, or
some other course involving ad-
vanced math, can he buy a pocket cal-
culator still better suited to his
needs?”

“That he can—if he has enough
money. You're talking about profes-
sional calculators that divide into two
broad classes: the scientific and
business types. These instruments sell
for $100 and up and they should be
selected carefully. Only the user
knows his own math background and
how much calculator he requires in
his study or work. In general, though,
it's a good idea for a college freshman

to buy all the calculator he can possi-
bly afford. That way he won't outgrow
it as he goes through college. Once he
has become thoroughly familiar with it
and has learned to trust it, it will save
much precious time during his hectic
college career and will continue to be
his strong right arm after graduation.”

“What can a professional calculator
do that a good slide rule calculator
can't?” Barney wanted to know.

“It's not that the professional cal-
culator is capable of doing so much
more; it just does it easier and
quicker,” Mac replied. “The profes-
sional calculator is pre-programmed
so that one or two key strokes will do
what mightrequire a half dozen opera-
tions on a simpler calculator. An ad-
vanced scientific calculator can con-
vert polar coordinates to rectangular
coordinates and vice versa. It can cal-
culate trig functions in any of three
angular modes—degrees, radians, or
grads—and can convert decimal an-
gles into degrees, minutes, and sec-
onds. It performs metric/U.S. conver-
sions, calculates the factorial of posi-
tive integers, and simultaneously cal-
culates the mean and standard devia-
tion of an x value. It has several ad-
dressable memories instead of only

one, and you can do
arithmetic—"

“Hold itl" Barney interrupted.
“What does all that mean?"

“It means the calculator has several
memories into which you can store
constants or other numbers used
more than once in a problem and you
can call any one of these back at will
so thatyou have to do very little writing
down of numbers. What's more, you
can directly add to, subtract from, di-
vide into, or multiply the contents of a
memory register. This is mighty handy
in solving three simultaneous linear
equations or doing similar problems.
In addition, certain pocket calculators
such as the Novus I'm going to show
you presently and the Hewlett-
Packard line, have a memory called an
operational stack. With these, entries
and intermediate answers are stored
automatically and then re-entered into
the calculation at the appropriate
time. We haven't time to go into this
thoroughly, but it works sort of like
pushing ‘Dixie Cups’ one at a time up
into a bathroom dispenser from the
bottom and then having the stack of
cups inside the dispenser drop down
one cup at at time every time you take
a cup away. This vertical stack ar-
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rangement is an essential part of RPN
(Reverse Polish Notation) logic.

Logic Systems. ‘A logic system de-
scribes how you key in problems and
the way the calculator is designed to
handle them. There are essentially two
logic systems used in pocket cal-
culators: the RPN system just men-
tioned and the algebraic system. The
latter, used in most basic calculators,
works well with simple calculations
and may be a little easier for the aver-
age person to use in entering a prob-
lem, butin working complex problems
it often requires restructuring the
equation, although a few calculators
feature nested parentheses to simplify
things. Calculators with RPN logic
handle equations with nested
parentheses much more easily. All
Hewlett-Packard calculators use RPN
logic with a four-stack memory.”

“What's different about business
pocket calculators?”

“They feature more pre-
programmed operations especially
designed to solve business problems.
While having deceptively fewer keys,
they can solve specialized problemsin
compound interest, discounts, mark-
ups, remaining principle on a mort-

gage, future value of an annuity, de-
preciation, statistics, bond prices and
yields, etc., far quicker than can scien-
tific calculators. But now | want to
show you an example of the next step
up in pocket calculator complexity.”

Mac took a slender calculator out of
his shirt pocket and put it on the
bench. “That,” he said, ''is a Novus
4515 Programmable Mathematician
Calculator marketed by the Consumer
Products Division of the National
Semiconductor Corporation, Sun-
nyvale, California 94086. Selling for
less than $150, it's the lowest priced
programmable calculator | know of.
It's not mine. | just borrowed it to find
out how a programmable calculator
really works."”

“So how does it work?" ‘

“As the key legends tell you, it's an
advanced slide-rule calculator with
three-sitack RPN logic. Several of the
36 keys are made to do double duty by
use of a gold-colored shift key. When
this is touched before pressing a key,
the function printed in gold beneath
the key is brought into play instead of
the one in silver above it. The pro-
grammable feature is controlled by
these four blue keys arranged vertical-
ly along the left side of the keyboard

Novus 4515 programmable calculator.
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and labelled from top to bottom: DEL,
SKIP, HALT, and START; plus a three-
position slide switch at the top label-
led: LOAD, STEP, RUN.

“Learn-mode programming is es-
sentially automatic key pressing. With
the slide switch at LOAD, you press

- START and then key in a sequence of

steps to solve a problem, pressing
HALT each time before you insert a var-
iable. The calculator ‘remembers’ ex-
actly how you did it, and when you put
the slide switch at RUN and press
START, it will go through the same se-
quence of steps automatically, only
stopping at any HALT for you to insert a
new variable, and with the new answer
displayed at the end of the sequence.

“There are 100 steps of program-
ming available at one time so you can
program the 4515 with one large prog-
ram or as many small programs as will
fit into 100 steps. Pressing sKIP in the
LOAD position terminates one program
and marks the beginning of another.
In the RUN position, the skiP key is
used as a kind of tab key to skip over
unwanted programs to reach the one
you want. The DEL key is used to erase,
or delete, erroneous steps. With the
switch in the STEP position, you can go
through a program or programs a step
at a time by repeatedly pressing the
START key.

“l can see that programmable fea-
ture would really be a time-saver and
error-avoider in situations requiring
the repeated working of the same
basic problem with different data used
each time,” Barney said. ‘‘Butisn’t the
program you've keyed in lost when the
calculator is switched off?"

“That's right. But for $795 you can
buy a Hewlett Packard HP-65 fully
programmable calculator in which
programs are stored on tiny magnetic
program cards. One of the cards can
be slipped into the calculator and in
two seconds the program is dupli-
cated in the calculator's memory and
the card exits for use another time.
You can buy these prerecorded mag-
netic cards with programs for solving
problems in any math-connecteddis-
cipline, or you can custom-record
your own programs on blank magnet-
ic cards for repeated use."

“Enough!” Barney said wearily,
holding up his hand. "It's possible to
know too much. As Lee Segal re-
marked, ‘A man with one watch knows
what time itis; a man with two watches
is never sure.’ After listening to your
parade of calculator choices, | know
what he means.” ®
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Do your stereo system a favor—

UPGRADE!

Convert your System
from Ceramic to Mag-
netic Cartridge with
Pickering’s new pre-
amplifier.

You'll appreciate this
easy, low cost method

for getting so much more out of

your stereo system. Use it to help
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Frequency Response RIAA Rumble Filter: Attenuates rumble
3D~15000 Hz: +2dB frequencies a minimum of 15 dB
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or music. Schober's complete kits and crystal-
clear instructions show you — whoever you are,
whatever your skill (or lack of It) — how to turn
the hundreds of quality parts into one of the
world's most beautiful, most musical organs,
worth up to twice the cost of the kit.

Five superb models, with kit prices from $575
to around $2,300, each an authentic musical Instru-
ment actually superior to most you see in stores.

Join the thousands of Schober Organ builder-
owners who live in every state of the Union. Often
starting without technical or music skills, they
have the time of their lives—first assembling, then
learning to play the modern King of Instruments
through our superlative instructions and playing
courses.

Get the full story FREE by mailing the coupon
TODAY for the big Schober color catalog, with
all the fascinating details!
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$179-95 now $132.50

The BEARCAT IV. The ultimate scanning
monitor. Hear any eight channels of action,
excitement and information from the na-
] tion's four public service frequency bands!
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