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When you choose HP
you've solved your problems.

You get
ower plus a
wide range of
" solutions with an
" HP calculator.

All can provide you with invaluable

help—in science, engineering or business.

Prerecorded solutions for owners of
fully-programmable calculators.

The solution you require may already

exist in one of ten HP Application Pacs.

Prerecorded magnetic cards program
your HP-67 or HP-97 in less than 2
seconds. Each program is fully docu-
mented with helpful comments.

New Library Solutions add another 40
program booklets.

We recently published forty booklets

of up to 76 pages each. They cover
business, engineering, mathematics,
medicine, statistics, physical science,
life science and other subjects.You can
easily record the programs in these

~ booklets on
magnetic cards
for repeated use.

More help
from the HP-67/97
Users’Library.

" HP has long maintained
the well-known Users’ Library
from which programs contributed
by HP-67/97 users are available

to others on subscription. And
a periodic Newsletter serves as a
clearing house of current programming
information.

Convenient solutions in the com-
prehensive Application Books.

These books, available for all HP cal-
culators, have helped thousands of own-
ers find the fastest and best solutions to
their problems. They contain all the most-
used applications in the specific field.

Owner’s Handbooks that are far more
than handbooks.

These are among the most complete and
helpful reference books ever published
for personal calculators, going far be-
yond the usual how-to-use-it informa-
tion. Detailed operational data is pro-
vided, along with many suggestions for
maximum efficiency. And there is page
after page of practical applications.
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DIGEST

The Hewlett-Packard Full
One-Year Warranty*

All Hewlett-Packard hand-
held and portable printing
calculators and their ac-
cessories are warranted
against defects in mate-
rials and workmanship for
one (1) year from date of
purchase. During the war-
ranty period, Hewlett-
Packard will repair or, at its
option, replace at no
charge components that
prove to be defective, pro-
vided the calculator or
accessory is returned
shipping prepaid, to a
Hewlett-Packard Repair
Center.

This warranty does not
apply if the calculator or
accessory has been dam-
aged by accident or mis-
use, or as a result of ser-
vice or modification by
other than an authorized
Hewlett-Packard Repair
Center. No other express
warranty is given by
Hewlett-Packard.

Hewlett-Packard shall
not be liable for conse-
quential damages.

*A copy of the complete warranty
is available upon request.

As of the date of this catalog, all
prices, claims, materials and speci-
fications are as shown. However,
Hewlett-Packard reserves the right
to make changes without notice.

The blocks used in cover photog-
raphy are Cube-O-Grams, provided
by Ohaus Scale Corp., Florham
Park, N.J.

Published by Hewlett-Packard Company.

Corvallis Division
Corvallis, Oregon, USA

Entire contents copyright © 1977 by
Hewlett-Packard. All rights reserved.

Editor: Mona Foley
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Letters

Back issues?

Mind-Bending Pleasure

I have just received Volume 2 of
the ““Digest,” and must congratu-
late you on one of the best
publications of its type I have
ever come across; it is an excellent
example of how readability makes
for understanding. Please maintain
this style.

The letters in this volume
make me anxious to read Volume
I also, which somehow I missed
out on. Have you a spare copy you
can send me?

E.A. King-Smith Ph.D.

R & D Specialist

Medical Products Division

3M Company

I have received and read with great
interest Volume Two of the H-P
Calculator Digest. I unfortunately
did not receive Volume One, and
would like to get a copy if any
are still around. If an entire copy
is not available, I would greatly
appreciate a ‘‘xerox’’ copy of
the article discussing Thermal
Printing.

Jerry L. Hautamaki

Staff Engineer

Academic Computer Center

University of Washington
EDITOR’S NOTE: We are happy
to send back issues of the Digest
upon request.

The “Smart” Card Reader

You have every reason to be proud
of the HP Digest. Keep up the
good articles.

I would appreciate your assis-
tance in obtaining a copy of the
November 1976 Hewlett-Packard
Journal. The card reader article
was good—now I have to learn
more about the HP-67 and HP-97.

James Sterlace, Fairport, NY
EDITOR’S NOTE: The HP Journal
can be obtained by writing to
HEWLETT-PACKARD, 1501 Page
Mill Rd., Palo Alto, CA. 94304
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I am not an engineer much less
a mathematician.

Many years ago, as a machine
shop inspector in the pre-hand-
held calculator era, I was regularly
faced with the need to measure
precise complex conical tapers
and compound angles. This in-
volved a considerable amount of
trig which was quite time con-
suming and subject to error in
numerous calculations. Much of
this tedium was eliminated by
self education in logarithms which
made it all a piece of cake.

In 1974 I purchased an HP-45.
This was a giant step forward
from the simple, but then expen-
sive, four - function calculator I
owned at the time. The HP-45,
too, was well beyond my math-
ematical capabilities.

Where logarithms had been a
piece of cake, the HP-45 became
the whole cake which opened up
entire new mathematical vistas.
My appreciation for this machine
was boundless as I acquainted
myself with its capabilities and in
noway could I foresee surrendering
ownership. Then you introduced
the HP-25.

Devising new programs and
intricate procedures via the con-
ditional tests and other unending
capabilities of my HP-25 is a
marvelous mind-bending pleasure.

Roy C. King, Kensington, MD.

RPN—a clear favorite

I've got to add my 2¢ worth to
the RPN argument because only
recently did I realize why I prefer
it to the ‘‘algebraic” system. All
along I thought I was partial only
because I had always used HP’s.
The argument of “entering the
equation as it is written’’ was
hard to beat down.

Get a pencil and piece of
paper and multiply 76 by 41.

What did you do? You wrote 76,
then 41, then multiplied. No one
writes 76, multiplies, then writes
41. So there is really nothing
reverse about HP’s calculator.
The problem is entered exactly as
written—if one intends to solve
the problem. So if you want to
write equations, buy the other
guys—but if you want to solve
problems with fewer mistakes,
use an HP.

Tom Gegenheimer, Orange, Ca.

I am an advocate of the RPN logic
and would like to say that of all
the calculators I have seen none
of them are 100% ‘algebraic’.
Many of the models available are
not even equipped with paren-
thetical keys. Some algebraic
calculator owners insist that you
may rest at ease with their ma-
chine since you may key the
problem in exactly as you see
it. This is true for moronically
simple problems. When you fi-
nally have to consider problems
which demand the division of
unwieldly terms, there are little
tricks, nonalgebraic in character,
that the competitor will supply
you with. With your machine (I
possessed an HP-55 until it was
stolen), all that was needed was to
learn the rules of operation and
follow them forever with no mis-
takes. The HP-67 is a wonderful
machine. Maybe it’s not so bad
that I lost my 55 after all.
Gregory Wilson, Cambria Hts, NY.

Contribute to Digest: The Editor
would be delighted to hear of any
incident or experience youmay have
hadwith an HP calculator that would
be of interest to our readers. Because
of space limitations, not all letters
received may be used and all letters
are subject to editing. Please address
your contributions to Editor, HP
Digest, Hewlett-Packard Company,
Corvallis Division, 1000 N.E. Circle
Blvd., Corvallis, OR 97330, U.S.A.




Business Calculators:
The New Blue-Chip Investment.

hen Leibniz invented a
mechanical calculator back
in the 17th century, he said

it was ridiculous that intelligent
people “lose hours like slaves in
the labor of calculation.”

Though the Leibniz device
didn’t catch on, the idea did.
Some 300 years later the small
electronic calculator, in science
at least, has freed the slaves.

And what about the modern
business executive? Faced with
increasingly complex financial
calculations in his professional
and personal life, can he be far
behind? After all, with an elec-
tronic calculator on his desk, he
can solve problems in minutes
that would take hours of time if
he waited to feed them into the
big company computer.

Nevertheless, the majority of
executives have gone only part
way to freedom, typically relying
on basic four-function calculators
to add, subtract, multiply and
divide. And for simple, everyday
number crunching there’s nothing
wrong with that.

But the inadequacies of such
calculators in dealing with com-
plex investment and management
problems become immediately
apparent to anyone willing to
invest a few hours experimenting
with an advanced professional
instrument.

In fact, a major business
magazine said recently that the
programmable calculator has be-
come as hot an item among some
managers as the four-function
pocket calculator has become in

the mass market.

It is true that “‘some” man-
agers have discovered the enor-
mous advantages of program-
mables in decision-making. But
for most, complete freedom is
easily achieved with a prepro-
grammed calculator, such as the
HP-22, HP-27, HP-80 and the
powerful HP-92.

The appeal of the prepro-
grammed calculator is obvious. It
can provide fast and accurate
solutions to a wide range of
financial and statistical problems,
many involving complex com-
putations. And they are extremely
easy to use, even for those whose
skills in math and statistics are
rusty or altogether lacking.

Given these facts, why have
business people (Con’t on Page 27)
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ust as DNA can be called
the building blocks of the
human organism, microcode
can be called the building
blocks of the electronic calculator.

But, while the way the human
organism works is determined by
heredity, the way an electronic
calculator works is determined by
the highly personal—and even
idiosyncratic—creative impulses
of a programming specialist.

The principles of program-
ming can be learned, of course.
But anyone who has programmed
his own calculator quickly dis-
covers that techniques may vary
widely from person to person.

Consider the challenge faced
by the professional programmer.
When you press the key labeled
SIN, for example, you expect the
calculator to display the sine of
the value you have keyed into
it—and presto, it does. But in that
less-than-a-second interval be-
tween keystroke and display, the
calculator has executed an internal
program of about 3500 steps. And
it does this according to the
highly individualistic microcode
that the programmer has created.

The development of micro-
code in Hewlett-Packard personal
calculators began with the devel-
opment of the microprocessor in
the HP-35—and not coinciden-
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Microcode:
Electronic Buildi
For Calcul

tally, since both were developed
by the same Hewlett-Packard
engineer.

It is the microprocessor that
determines the “language’’ of the
internal microcode. If you are
familiar with computer languages
such as BASIC, FORTRAN, and
COBOL, you know that these
languages structure the way you
write your program on the com-
puter. You can only do what the
language lets you do.

The microprocessor is similar
to the computer. It provides a
language that a clever engineer
can then build into a function on
the keyboard.

ing Blocks
ators.

A4

The original HP-35 micro-
processor has remained essentially
unchanged through the years and
is the heart of the new HP-19C
and HP-29C. Compared with com-
puter processors, the binary-coded-
decimal microprocessor is very
simple. It does not handle byte
data well, but is, in fact, specially
designed for 10-digit floating point
numbers (See figure 1.). The re-
sulting microcode language most
closely resembles machine lan-
guage, which is programming at
its most basic level.

Most microprocessors use 8-
bit instructions and two or three
instructions are usually combined
to perform one operation. The
beauty of HP’s calculator micro-
code is that 10-bit instructions
are used and each usually performs
a complete operation by itself.

The language’s strongest
point is its robust arithmetic
section of 37 instructions com-
bined with eight field-select op-
tions. The field-select options
allow the program to apply the
instruction to any word-select
portion of the register. (See
figure 2.)

The language is also designed
to use very little storage; only
seven registers were used in the
HP-35 of which five were user
registers. This is done to reduce




costs and to save valuable space.
For the design engineer it means
that he must accomplish all of his
miracles within the program itself.

Based on warranty card anal-
ysis and other market research,
parameters regarding the desired
function set and price are given to
the design engineer. It is his job
then to determine the specific
functions for the calculator and to
attempt to fit them in the allotted
memory. Price is an important
factor to the engineer because it
directly influences the amount of
memory he has to work with.

Only after several months of
hard work writing and compacting
microcode will he know if the
function set will fit. If it is not
possible, the product may be
redefined at a higher price with
greater performance to increase
the available memory. More likely
however, the engineer will be
forced to pare functions until his
program fits.

To give you an idea of how
much memory is required, the
HP-35 used three pages of 256
instructions each. Each page re-
quired a separate ROM (read-only
memory). The HP-45 originally
took six pages of instructions. But
about that time the quad ROM
was developed, which, as its name
implies, was the equivalent of
four conventional ROM’S. So for
the HP-45, two quad ROM'’s were
used. It was in the leftover two
pages that an enterprising designer
placed the celebrated HP-45 clock.
Later calculators, listed below,
continued to use quad ROM'’s.

HP-80—2 quads
HP-65—3 quads
HP-70—2 quads
HP-55—3 quads
HP-19C—5 quads
HP-10—1%2 quads
HP-21—1 quad
HP-25—2 quads

HP-22—2 quads
HP-91—3 quads
HP-29C—4 quads
HP-27—3 quads
HP-25C—2 quads
HP-67—5 quads
HP-97—6 quads
HP-92—6 quads

Writing the microcode is
where the designer’s personality
is stamped indelibly on the cal-
culator. While it is true that the
fundamental algorithms for com-
puting the complex mathematical
functions found in HP personal
calculators have remained essen-

NUMBER REGISTER REPRESENTATION

234

a. A "9" in the sign position indicates a negative number.
b. Exponents are kept in 10's complement form

Figure 1. All numbers in registers are in scientific notation with the mantissa portion
of the number left-justified in the mantissa portion of the register.

mantissa sign
exponent sign g

/

pointer positions—p

mantissa
| A T F T
mantissa and sign /

/expon’em

word

Instructions A=0
B=0 Clears word-select portion.
C=0
B=A Copies word-select portion
C=8B from specified
A=C register to specified register.
AB EX Exchanges word-select portion
AC EX between specified registers.
CB EX
A=A+B A=A+1
A=A+C C=C+1
C=A+C A=A-1
c=C+C C=C-1 Performs stated arithmetic on
A=A-B CcC=-C word-select portion.
C=A-C C=-C-1
A=A-C
A SR
B SR Shifts word-select portion right.
C SR
A SL Shifts word-select portion left.

Circular shifts whole A
A SLC register but does not have
word-select option.

Z 2 _ g Z 2 i g Tests word-select portion of
” A=C 2 C=0 given register.

Field-Select Options 1. Mantissa (M)

2. Mantissa and Sign (MS) 6. Pointer (P)
3. Exponent (X) 7. Word (W)
4

. Exponent Sign (XS) 8. Word thru Pointer (WP)

5. Sign of Mantissa (S)

Figure 2. Registers are 14-digits long with each digit being four bits. An additional four-
bit register is used as a pointer. The programmer can set the pointer to any digit position,
change that digit or all digits up to that position.

]
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tially the same since the HP-35,
the individual code is substan-
tially different.

Some of the major routines
such as those for sine, cosine, and
tangent are the same from calcu-
lator to calculator. But in most
cases if the code cannot be bor-
rowed exactly as it exists in
another calculator, it must be
rewritten.

Some designers begin by
strictly flowcharting the entire
program. Others tackle the code
directly and leave all but basic
flowcharting till the end for
documentation purposes only.
The code is written originally on
paper just as you would write a
program on an HP programming
pad. It is then either punched on
cards or typed into a handy CRT.

The major task in writing the
microcode is not only to have the
functions produce the correct
answers when a key is pressed,
but to fit the code into a given
amount of memory and make it
execute as fast as possible. Com-
pacting the code, that is, rewriting
sections of the program to make
them more space-efficient, is easy
enough, but sometimes results in
a loss of speed. These are tradeoffs
to which the designer must be
constantly attentive.

The processor executes ap-
proximately three instructions
per millisecond, with each in-
struction taking the same amount
of time. The designer takes into
consideration the type of function
and the necessary speed when
writing the code. Straight-line
code with no branches of any
kind executes the fastest. For the
label search function on the HP-
67 and the HP-97 the designer
duplicated a great deal of code to
make it faster. The print instruc-
tions for the new HP-19C, on the
other hand, did not need to be as
fast to keep up with the printer
mechanism. So the designer
compacted these codes, making
them very complex.

In general, programmable
calculators go through more gyra-
tions for each function than do
preprogrammed calculators be-
cause they must generate an
intermediate keycode. Where
simple functions such as Change
Sign, x exchange y, and ENTER

HP DIGEST 6

LABEL CODE

Explanation

W Clearing space for answer.

3 Starting at least significant digit

GoTo Mpy100
Mpy90 | A=A+B| W

by digit being worked on

"Mpy100 | C-C P
Mpy90
12

GoYes END

P=P+1
A SR | W
GoTo Mpy100

Move on to the next digit

Go reenter loop

Starting in middle of loop for speed
Add Multiplicand to partial product the number of times specified

NC stands for no carry, i.e. a GoTo is executed unless a digit is carried (or borrowed)
Have we reached the end of the word?

This does a divide by 10 to line up for the next decade

Figure 3. Multiplying two numbers uses the basic routine shown above and involves three
registers. The starting point of this code assumes the sign and exponent of the answer have
already been calculated. END is a common function return which would perform opera-
tions such as display formatting, printing, etc.

require only 100 steps of code
on a preprogrammed calculator,
the same functions on a pro-
grammable calculator might take
150 steps. And a complex function
such as rectangular-to-polar con-
version might take over 4000
steps, depending on the argument
keyed in.

The engineer uses a computer
simulator to write and debug his
code. Special programs written
for this simulator furnish him
with status bit information, regis-
ter contents, and intermediate
answers as an aid in this process.

Once the microcode is com-
pleted on the computer, it is
transferred to an E-ROM (erasable
read-only-memory) simulator for
further debugging. (See photo.)
The simulator is ideal for this
because it is portable and easily
updated as bugs are found and
corrected. Simulated calculators
are given to application engineers
and quality assurance engineers
to help locate problems.

After much editing, the

microcode is ready to be converted

into hardware. This usually takes
several weeks. In the meantime,
the simulators continue to be
used heavily and, in most cases,
additional bugs are found.

When the completed inte-
grated circuit chips return, the
first working models of the calcu-
lator are constructed. Final testing
is then initiated. Some problems
can only be discovered at this
stage because of the peculiarities
of simulated operation. For ex-
ample, this is the first time low
battery indicators can be checked
since the E-ROM simulator does
not work on batteries.

At long last, the revised code
is ready to be sent for final chips.
Although no problems are antici-
pated at this stage, testing con-
tinues to assure traditional
Hewlett-Packard reliability.

The tremendous emphasis on
testing of the calculators is for
practical reasons as well. Incorrect
programs cannot be easily cor-
rected as they can be on large
computers. Once the code is set
in hardware, changes are costly
and inconvenient.

When the final chips are
approved for production, the
development cycle is complete.
The design engineer has spent
anywhere from six months to 18
months perfecting his building-
block design. And whether the
end product is a high-powered
financial calculator like the HP-
92 or a versatile keystroke pro-
grammable like the HP-19C, it is
first an expression of his person-
ality and creativity.
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Features/Functions

RPN Logic System
Memory

Automatic four-memory stack

Addressable memory

Financial memory

Last x memory

Program memory

Continuous Program Memory
Continuous Addressable Memory
Positioning Operations

Stack roll down

Stack roll up

X, y memory exchange

x, | memory exchange
Display

Fixed notation

Scientific notation

il

Engineering notation

Automatic overflow into scientific ——————— S —S
Automatic underflow into scientific ———————————— S —— =

Enter exponent

Change sign
Programming Features

'

Program review—back step

Program review—single step

Insert/delete

Overwrite

Direct branching

Pause

Conditional tests

Flags

DSZ, ISZ (looping)

3 levels of subroutines
Smart card reader:

Stores programs and data

Merges programs and data

Automatic prompting

Labels

10 user-definable functions
Indirect control of:

Data storage and recall

Storage arithmetic

Unconditional branching

Subroutine branching

DSz, ISz

Display

Relative addressing
Clearing Options

Clear x

Clear stack

Clear all

Clear addressable registers

Clear statistical registers

Clear prefix

Clear program memory

Reset financial registers
Printing Features

Print x

List stack registers

List addressable registers

List statistical registers

List financial registers

Print crosshatch separator

Paper advance

L I lullz

Three print modes

Print space

List program

Trace program
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This chart has been designed for your
convenience in making direct comparisons of
the features and functions on the HP calculators
described in the following pages. For your
convenience, page numbers of catalog listings
are indicated alongside each calculator.

Qo v @
Features/Functions S & & &

Built-in Statistical Functions
Mean, standard deviation (no. of variables) —— @i ——S@s—=1= 1

Trend line

Linear regression

Linear estimate

Factorial
Summations
(n, 2x, 2x?)

(n, 2x, 2x?, 3y, Zxy)

(n, 2x, 2x?, 2y, Zy?, Zxy)
Correlation coefficient

Variance

Normal distribution
Built-in Financial Functions
Number of periods

Interest rate/period

Payment/period
Present value

Future value

Simple interest

Accumulated interest, Remaining Balance

Bond prices, yield
Rule of 78's interest rebate

Net present value
Internal rate of return

Bond/note switch

Beginning/ending period switch

Straight line depreciation

Declining Balance depreciation

Sum-of-the-year's - digits depreciation
Built-in Scientific Functions/Mathematics
Trigonometric:

Decimal degrees mode

Radians mode

Grads mode

Sin x, Sin~'x, Cos x, Cos~'x, Tan x, Tan~'x

Rectangular < Polar coordinates

Angle in degrees < Angle in radians

Angle (time) arithmetic
Logarithmic:

S
g
S
a—
i
Decimal angle <> Angle in deg (hr.)/min/sec i
—
Log x, 10* —
—

Lnx, e*
Metric Conversions:

Inch « Millimeter

Btu < Joule

Foot <« Meter

Gallon « Liter

Pound « Kilogram

Force in pounds < Newton

Fahrenheit — Celsius
Other:

yl
Vx

1/x

x2

m

%

A%
% X

+, -, X, +

Repeat add or subtract
Absolute value

Integer/fraction truncation
Special Features

360/365-day switch S
Calendar —_—
Rounding S
Add Mode

® Not a built-in function, but available on pre-recorded magnetic program cards.
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Investor

Offers solutions for
the professional in
finance.

The new HP-92 Investor is a
personal-sized financial calculator
that offers preprogrammed solu-
tions for institutional investors,
financial consultants, real estate
analysts, loan officers, leasing
salesmen, accountants and other
professionals examining invest-
ment alternatives.

The HP-92 Investor solves prob-
lems involving time and money.
Compound interest. Balloons. In-
ternal rate of return for 30 uneven
cash flows. Net present value.
Bonds and notes. Three kinds
of depreciation.

Invaluable printer gives you a
complete record.

The quiet printer on the HP-92
gives you the answers quickly
and quietly—with descriptive

AmoRT [ [PRICE

CL FIN
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labels. Whether duplicating

your keystrokes, printing amor-
tization and depreciation
schedules, or listing all the cash
flows in an IRR problem, the HP-
92 Investor gives you that indis-
pensable hard copy for instant
analysis or later perusal.

Easy to use.

The HP-92 Investor is remarkably
easy to use. An important new
design lets you state any problem
in a simple, intuitive manner, so
you don't have to remember
handbook instructions. Whether
your profession calls it a mortgage
with a balloon payment or a lease
with a buy back (or residual), it's
the same thing to the HP-92 —
and you can easily solve it.

Compact and portable.

The HP-92 Investor is so small
that it takes up only a corner
of your desk or fits in your
briefcase, ready to produce those
investment answers you need—
any time.

And the HP-92 is completely
portable. You can operate it from

(7 B & W °
< K ol KN
«x NE EN ER
ENOES ER 3

its rechargeable batteries or from
a convenient AC outlet.

Financial Functions That Solve
Real-World Problems.

(n ] i JPvyFVEPMT)

The HP-92 Investor solves com-
plicated “real-world” problems
involving compound interest,
residuals and salvages, partial
payments and balloons, wrap-
around mortgages, even internal
rates of return based upon uneven
cash flows.

All you need to do is key in any
three or four of the values for n
(number of compounding periods),
i (interest rate), PV (present
value), FV (future value) and
PMT (payment)—in any order—
followed by the appropriate finan-
cial key. Then press the key to
solve for the unknown value.

If you know n or i, you can
solve any problem which can be
represented by an initial value, a
series of payments, and a final
value—or by any two of these.

400,00 INT
3232.80 PRN
36767.20 BAL

33502.07 BAL

PRINT x

Yo

Easy Comparison of
Investment Alternatives.

If you want to change any of the
parameters of a financial
problem, you merely key in a
new value and press the
appropriate key; then press any
other financial key to see the
effect of the change—without
restating the entire problem each
time.

And, because it can list the
latest values for all financial
elements at your command, the
HP-92 Investor lets you print
every investment alternative,
whether for immediate comparison
or later examination.

Discounted Cash Flow Analysis
for 30 Uneven Cash Flows.

The HP-92 Investor calculates
the net present value (NPV) and
the internal rate of return (IRR)
for up to 30 uneven cash flows.
So you can evaluate whether to
lease or buy equipment, balance
the worth of an investment with
uneven cash flows against desired
yield, or compare investment al-
ternatives based on their net
present value.

Once the cash flows have
been entered into the HP-92, you
can change one or any number
of them without restating the
complete problem.

Amortization Schedules
at the Press of a Key.




The HP-92 Investor can print a
complete amortization schedule,
showing each period of a fully
amortized loan with the amount
paid to interest, amount to princi-
pal, and the remaining balance.
Or it can print a partial schedule
between any two periods. Labels
identify each element of the
schedule, and after the last
period, the schedule shows the
total amount paid to both interest
and principal as well as the re-
maining balance on the loan.

Bond and Note Computations—
Quickly and Accurately.

The HP-92 Investor calculates
price, yield, or accumulated
interest on bills, notes, bonds,
certificates, debentures, warrants,
certificates of deposit, and other
interest-bearing obligations—and
the HP-92 meets the standards
for accuracy demanded by the
Securities Industry Association.

Useful Percent Functions.
"% | (A% |

The HP-92 gives you the most
useful percent functions: Percent,
Percent of Sum, and Percent of
Change.

Three Kinds of
Depreciation Schedules.

05|
|BOOK| |FACT| SALI

Using the HP-92 Investor, you
can quickly and easily compute
depreciation using the straight
line, sum-of-the-years’-digits, or
declining balance method and
you can solve for the crossover.
The HP-92 can print a complete

o8

.00 o
1312.45 DPN
6045.78 RDY
.00 N
1203.% DPN
4838.82 RDY
3.00° W
S67.% DFN
3871.86 RDV

depreciation schedule for the en-
tire life of an asset, or it can calcu-
late the depreciation allowance
for a specific period.

And once you've keyed in such
elements as an asset’s initial
(book) value or its salvage value,
you can examine each type -
of depreciation with a single
keystroke—and compare all
types of depreciation without
reentering date.

Powerful Statistical Functions.

GRR

The HP-92 Investor contains sta-
tistical functions for research and
analysis. Both linear and non-
linear trends can be closely exam-
ined, and mathematic models can
be generated to make forecasts.

A Built-In Calendar.

[DATE+DAYS) [ ADAYS]

The calendar functions of the HP-
92 Investor can determine a
future or past date given the
number of days from a known
date. It also will print the day of
the week for any date, and it
calculates the exact number of
days between dates.

30 Storage Registers For Data.

Besides the four-register opera-
tional stack used for mathematical
operations, the HP-92 Investor
has 30 addressable storage reg-
isters for data storage and recall-
with storage register arithmetic
on 10 registers.

Common Math Functions.

The HP-92 Investor provides the
most common mathematical func-
tions like logarithms, square root,
and exponentials.

Physical Specifications

® Calculator width: 22.9 cm (9.0")
® Calculator length: 20.3 cm (8.0")
® Calculator height: 6.35 cm (2.5")
® Calculator weight: 1.13 kg
(40 0z)
® Recharger/AC adapter weight:
170 gm (6 0z)
® Shipping weight: 2.7 kg (5.9 Ib)

Temperature Specifications

® QOperating temperature range:
0° to 45°C (32°F to 113°F)
with paper, 5% to 95% relative
humidity.

® Charging temperature range:
15° to 40°C (59° to 104°F).

B Storage temperature range:
—40°to +55°C
(—40° to +131°F).

Power Specifications

m AC Power Requirements:
90-120V
50 to 60 Hz.

| Battery: 5.0 Vdc nickel-cadmium
rechargeable battery pack.

B Battery operating time:
3 to 7 hours.

® Battery recharging time:
Calculator off, 7 to 10 hours;
calculator on, 17 hours.

For a complete list of features and
functions, see the Buyer's Guide
on Page 8.

The HP-92 Investor comes
complete with:

Rechargeable battery pack
Recharger/AC adapter

Soft carrying case

llustrated Owner’s Handbook
Applications Book

Two rolls of thermal paper

Order your new HP calculator
today. See page 7.
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P i Financial/Statistical/Scientific Pocket Calculator.

Gives you everything
from internal rate of
return for 10 uneven
cash flows to
advanced statistical
functions.

The HP-27 Financial/Statistical/
Scientific Calculator is the most
powerful preprogrammed pocket
calculator Hewlett-Packard has
ever built.

Its highly sophisticated design
effectively integrates financial,
statistical, and scientific functions
—and thus eliminates the need
for separate calculators.

The versatility of the HP-27
will be extremely valuable
to any businessman or engineer
whose responsibilities extend
into such areas as: targeting,
budgets, cost analysis, finan-
cial and forecasting consid-
erations, technical calculations. ..

Financial and statistical
functions greatly expand your
calculating power.

The HP-27 gives you all the most-
used financial and statistical func-
tions, including five important
functions —net present value,
internal rate of return for uneven
cash flows, variance, correl-

ation coefficient, and normal
distribution.

10 valuable financial functions
—all preprogrammed.

All fundamental financial functions
are preprogrammed into the HP-
27 to eliminate the need for bulky
books of equations and interest
tables. Two preprogrammed
functions—net present value and
internal rate of return with uneven
cash flows—facilitate capital
budgeting and resource allocation.

15 important statistical
functions—all preprogrammed.

Summations of data points are
stored for easy access. Once
your data is keyed in, you can
calculate the means, standard
deviations and variances for two
variables. You can also calculate
linear regression, linear estimates
and the correlation coefficient for
two variables. In addition, you
can calculate the density function
and upper-tail area under a nor-
mal distribution curve.

28 exponential, log and trig
functions—all preprogrammed.

The HP-27 gives you all the most-

used exponential, log and trig
functions—including sines, co-
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sines, tangents and their inverses
in three angular modes; natural
and common logs and anti-logs;
pi; related arithmetic functions;
coordinate conversions; angle con-
version, addition and subtraction.

20 memories help simplify your
most difficult calculations.

In addition to the 5 financial
memories, the 4 operational stack
memories and a last-x memory,
the HP-27 provides 10 address-
able memories for data storage.

Physical Specifications:

8 Calculator length: 130 mm
(5-1/8")

® Calculator width: 68 mm
(2-11/16")

® Calculator height: 30 mm
(1-3/16")

® Calculator weight: 170 g
(6 0z.)

® Recharger weight: 141 g
(50z.)

® Shipping weight: 680 g
(1-1/21b.)

® Operating temperature range:
0°C to 45°C (32°F to 113°F)

8 Charging temperature range:
15°C to 40°C (59°F to 104°F)

® Storage temperature range:
—40°C to 55°C
(—40°F to 131°F)

® Power requirements: AC: 115V
+ 10%, 50 to 60 Hz

® Battery: 2.5 Vdc nickel-cadmium
rechargeable battery pack

For a complete list of features and
functions, see the Buyer's Guide
on page 8.

The HP-27 Financial/Statistical/
Scientific Pocket Calculator
comes complete with:

B Battery pack that under normal
use provides 3 hours of opera-
tion and fully charges in under
6 hours.

8 Recharger/AC adapter that lets
you operate the calculator on
AC while the battery pack
is recharging.

8 Soft carrying case with belt
loop.

® |llustrated Owner’'s Handbook
with instruction and solved
problems.

Order your new HP calculator
today. See page 7.
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Financial Pocket Calculator.

Specialized features,
including bond
prices & yields,
depreciation, a 200-
year calendar, and

a comprehensive
application book.

The HP-80 Financial Pocket
Calculator lets you solve business
math or time-and-money problems
quickly and easily.

All the interest equations and
tables have been built-in. So has
a 200-year calendar, used in solv-
ing for bond price and yield, or
short-term interest.

It's designed to handle general
business math problems.

Percentages.

The “%” and “A%” keys allow
you to easily handle problems
concerned with: percentages; net
amounts (markups, discounts,
chained discounts, dealer discount
ratios, anticipation discounts, etc.);
and percent difference.

Just press the keys to solve
time-and-money problems in
seconds.

At the top of the HP-80’s keyboard
are five keys for solving all types
of business problems.

These financial keys save you
time and effort when calculating:
Amortized (direct reduction) loans
(ordinary annuity); Sinking funds
(ordinary annuity); Consumer
loans; Savings functions (annuity
due); Lease and rent functions
(annuity due).

Discounted cash flow analysis.

You can quickly and easily
perform a discounted cash flow
analysis, and calculate the net
present value of even, uneven or
deferred payment streams.

The HP-80 can also be used to
calculate the discounted or
internal rate of return.

Equity investment analysis
for income property.

You can use the calculator to
solve for: equity yield rate; equity
investment value and present
value; and future value and over-
all appreciation/depreciation rate.

HEWLETT- PACKARD 80

Bond functions.

The HP-80 has built-in function
keys for bond calculations:
“Yield-To-Maturity,” “INTeRest”
and “BOND”. You can calculate
bond price, yield and after-tax
yield, accrued interest (between
coupons) and bond amortization.
You can also calculate a callable
bond price and yield-to-call.

Commercial loans (short
term notes).

The HP-80's “INTeRest” key lets
you calculate the accrued interest
amount or the discount amount
and annual yield for a discounted
note (for either a 360- or 365-
day year).

Calendar functions.

This key puts a 200-year calendar
(1900 to 2099) at your fingertips.
You can find: the number of
calendar days between two dates;
the day of the week a date falls
on; a future date, or a past date,
given the number of days from a
known date.

Depreciation functions.

The HP-80 incorporates a unique
key labeled “SOD” for calculating
sum-of-the-years’-digits deprecia-
tion—amount and remaining
balance—on a full-year or partial-
year basis.

You can also calculate the
depreciation amount and remain-
ing balance via the straight-line
method, or via the declining-
balance method (full year or
partial year).

Statistical functions.

By using the “Trend Line” key,
you can easily calculate: a trend
line (time series linear regression)
giving you the y-intercept (value
at point 0); the number of time
periods; the slope; and automatic
projections.

The HP-80 can also calculate:
the mean and the standard devia-
tion, with the ability to

change data points
\ after a calculation and
recalculate. The
“%+" key provides
running totals and
# computes the sum of
the squares and the
number of entries.

Memory power.

In addition to the four-memory
stack, the HP-80 has an address-
able memory for storing constants
or other numbers to be used later
on in a calculation.

The financial application book.

With the HP-80 you get a 101-page
book offering dozens of keystroke
sequences—including Annual
Percentage Rate calculations with
balloon payments—that benefit
brokers, investors, appraisers,
assessors, mortgage bankers,
analysts and other decision makers
in investment analysis.

Specifications:

Length: 147 mm (5.8 in)
Width: 81 mm (3.2 in)
Height: 18 to 33 mm (0.7 to 1.3 in)
Weight: 255 g (9 0z.)
with battery pack
Recharger: 142 g (5 0z.)
Shipping weight: 900 g (2 Ib)
B AC: 86-127V
50-60 Hz
B Battery: 3.75 Vdc nickel-
cadmium rechargeable
battery pack
B Operating temperature range:
0°C to 50°C (32°F to 122°F)

For a complete list of features and
functions, see the Buyer's Guide
on page 8.

The HP-80 Financial Pocket
Calculator comes complete with:

Rechargeable battery pack
Recharger/ AC adapter

Soft carrying case

llustrated Owner’s Handbook
Quick Reference Guide

A Guide to Profitable
Investment Analysis.

Order your new HP calculator
today. See page 7.

HP DIGEST 13



P Business Management Pocket Calculator.

Provides an ideal
combination of the
financial, investment
and statistical capa-
bilities you need in
modern business.

With the HP-22 pocket calculator
you can handle everything from
simple arithmetic to complex
time-value-of-money computa-
tions including interest rates;
present value/future value; ordi-
nary and due annuities; balloon
mortgage balances; long term
projections; equity yields; net
present value and internal rate of
return; and extended percernt cal-
culations. You can even handle
planning, forecasting and deci-
sion analysis.

Built-in functions for ease
of use.

Financial and investment equa-
tions and statistical formulas are
built into the HP-22. All you have
to do is key in your data, press
the appropriate keys, and see
your answers displayed—in
seconds.

The financial capabilities.

The five keys in the top row of
the HP-22 are the basic financial
keys that replace equations and
interest tables. To use any of the
additional functions, press the gold
key first. When you enter three
known values with the financial
keys, you can solve for another
unknown value. For example:
enter amount of present value
[PV]; enter number of periods
involved [n]; enter future value
[FV]. Then, push [i] and get
interest displayed automatically.

Expanded percentages
capability.

Percentage is the common
standard of measurement in the
business and financial world. For
this reason, the HP-22 provides
three separate percentage func-
tion keys. The [%] key is used to
calculate a percentage. The [A%]
key is used to compute the
percentage difference (ratio of
increase or decrease) between
two numbers. The [2%] key is
used to find what percentage one
number is of another number or
of a total sum. The HP-22 saves

HP DIGEST 14

the base number for multiple
percentage calculations of the
same base number.

The statistical capabilities.

In addition to the financial capa-
bilities, the HP-22 gives you
advanced statistical capabilities
for planning, forecasting and
analysis. Using the [2+] key, you
can enter statistical data into five
of the ten addressable memories,
where it remains unaffected by
most other calculations. What's
more, using the [%—] key you can
adjust or correct input data without
having to repeat the entire calcu-
lation. To project sales, key in
past performance data with the
[2£+] key. Then key in the num-
ber of the forecast period and
press the [¥] key to obtain sales
at that future point in time. To
obtain an average, key in all data,
then press the [x] key. To find
standard deviation (a measure of
statistical validity), key in your
data, then press the [s] key for
the answer.

The mathematical capabilities.

The HP-22 gives you virtually all
the math capabilities you need in
business, such as logs, anti-
logs, exponentiation and root
extraction so you may work

out your own solutions to un-
usual individual problems.

Expanded memory capacity.

In addition to the 5 financial
memories and the 4 operational
stack memories, the HP-22 pro-
vides 10 addressable memories
you can use to store data. For
example, to store a displayed
value in the first addressable
memory, press [STO] [0] and the
value will be automatically stored
in that memory. To recall the value,
press the [RCL] recall key and the
[0] key and the value will again
be displayed. For added conven-
ience, register arithmetic can be
performed with all 10 memories.

The remarkable HP-22
Owner’s Handbook.

Even if you lack special training
in mathematics, statistics or
advanced financial planning, the

148-page Owner’'s Handbook will /&

make it easy for you to take full
advantage of the capabilities of |
the HP-22. The book is a valu- /4
able survey course in modern

management problem-solving,
analysis and planning. It provides
formulas and procedures for
solving more than 50 different
financial, mathematical and
statistical functions on the HP-22.

Physical Specifications:

Length: 130 mm (5-1/8")
Width: 68 mm (2-11/16")
Height: 30 mm (1-3/16")
Weight: 170 g (6 o0z.)
Recharger weight: 141.8 g
(50z.)
Shipping weight: 680 g
(1-1/21b.)
B Operating temperature range:
0°C to 45°C (32°F to 113°F)
B Charging temperature range:
15°C to 40°C (59°F to 104°F)
B Storage temperature range:
—40°C to 55°C (—40°F to
131°F)
B Power Requirements:
AC: 115V
+10%, 50 to 60 Hz
B Battery: 2.5 Vdc nickel-
cadmium rechargeable
battery pack.

x5y
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For a complete list of features and
functions, see the Buyer’'s Guide
on page 8.

The HP-22 Business
Management Pocket Calculator
comes complete with:

B Rechargeable battery pack
B Recharger/AC adapter

B Soft carrying case

B |llustrated Owner's Handbook

Take advantage of our 15-day
trial offer. See page 7.
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Handheld Printing Calculator

All the features of a
desktop office
machine—and it's
pocket-sized.

Hewlett-Packard’s exciting new
HP-10 is up to 50% smaller and
lighter than other handheld printing
calculators—with all the features
you'd expect to find in a desktop
office machine.

Whisper-quiet thermal printer.

The HP-10 Printing Calculator
gives you a printed record of all
your calculations. Each function
is printed with an identifying label
so it's easy to see what you've
done.

You can also print a display
entry (to label your tapes) without
including it in your total and a
series of crosshatches to separate
problems on the tape.

Or you can switch the printer
off and use only the display.

All the functions you need.

State-of-the-art electronics and
integrated circuitry have reduced
the standard office machine to
pocket-size—and still improved
it. You get an independent mem-
ory, so a constant or separate
running total is available at the
press of a single key, and you
don'’t have to reenter results in
long calculations.

You also get the “add-mode”
feature, which automatically posi-
tions the decimal point for keying
in dollars and cents.

And you get a percent key for
taxes, dividends and commissions,
a total and subtotal capability,
and of course, the four arithmetic
keys.

Use it anywhere.

The powerful rechargeable bat-
teries in the HP-10 let you use it
anywhere—in an automobile, a
taxi, or a commuter train. Stylish
and unobtrusive in your office or
on your desk, its small size and
light weight also make it ideal for
pocket or briefcase.

Office machine conveniences.

Familiar adding-machine keyboard
has “click-action” keys for positive
input, and is buffered so the
calculator will “catch up” when
you key in numbers very rapidly.

Filing Status

1

Forms W-2 h?ie 1]

opy B of

Ten clear, sharp digits are
displayed for viewing in dim or
bright light.

Physical Specifications:

® |ength: 16.5 cm (6.5")

® Width: 8.8 cm (3.45")

® Height: 4.0 cm (1.6")

| Weight with battery pack and

paper: 342 g (12.1 0z)

Shipping weight: 1.18 kg (2.6 Ib)

® Operating temperature range:
0° to 45°C (32° to 113°F)
With paper, 5% to 95% relative
humidity.

| AC Power requirements:
90-120V
50 to 60 Hz
Battery: 5-volt quick-charge
nickel-cadmium battery pack.

For a complete list of features and
functions, see the Buyer’'s Guide
on page 8.

e
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The HP-10 Handheld Printing
Calculator comes complete with:

® Battery pack that under normal
use provides 4-7 hours operat-
ing time and fully charges in
6 to 10 hours.

® Recharger/AC adapter

8 |llustrated Owner’s Handbook

® Soft carrying case

® Three rolls of thermal paper
(7.6m each)

Order your new HP calculator
today. See page 7.

g e dividends, and
| 12 income other than W"’“‘T’i d‘:’,':;w\z) .........
| i es 9, 10¢, 11, @ o . g ex|
al (add lines 9, neick pay,”! MOVING exk
{28 1o : s to income (such a8 sick pay i
| 14 Adjustments 10 v o cadiysted Gross INCOMES
| T ey g e CAAIUSTE0 SARNSS L




P Advanced Printing Programmable Handheld Calculator.

On or off, your
programs are always
there.

The HP-19C and HP-29C both
have Continuous Memory capability
so the programs you store are
saved, ready for use, until you
clear or overwrite them.

As a result you can program
frequently-needed calculations
once, and then perform them as
often as necessary—hour after
hour, day after day—without
bother or lost time caused by
reentering your program.

The Continuous Memory of
the HP-19C and HP-29C not only
retains a program, it also retains
the data stored in 16 of its 30
addressable registers and the
display register.

Now you can record data in
the field and wait to make your
final calculations until convenient.
The calculators become handy
notebooks to save data from
previous problems for later use or
keep the sum of statistical data
entries while taking samples on
location.

Operate them on batteries
or AC.

Both calculators may be operated
on batteries alone or from a
convenient electrical outlet while
batteries are being recharged.

Battery operating time is sig-
nificantly extended since the cal-
culators may be switched off
between calculations without
losing programs or data.

HP-19C’s quiet thermal printer
lists your programs or data.

With the HP-19C, you can list a
program, the contents of the 30
addressable registers, or the
contents of the automatic memory
stack. And you have a complete

The printer is a valuable aid in
editing programs or long calcula-
tions. You don't have to remember
what you've done or what remains
to be done. You see everything
at once, clearly, on tape.

Create programs of 175
keystrokes—or more.

You can create your own time-
saving programs to solve lengthy
and repetitive problems because
both the HP-19C and HP-29C let
you merge keystrokes. Each
function—one, two, three or four
keystrokes—requires only one
step of program memory. And
you have 98 steps of program
memory to work with.

The HP-19C and HP-29C are
keystroke programmable. This
means that when you press a key
in PRGM mode, it is stored in

program memory. There is no
complicated programming lan-

guage, no procedure to memorize.

Branching.

Go To.

When followed by a label desig-
nator (0 through 9 or i) GTO
branches program execution to
the specified label.

Three levels of subroutines.

@ Go Subroutine.

A GSB instruction followed by a
label designator (0 through 9 or i)
branches program execution to
the label specified just as a GTO
instruction does. But, using the
GSB instruction, program execu-

tion is then “returned” automati-
cally to the step following the
GSB instruction when the

next RTN (Return) instruction

is executed.

Conditional Branching.

[xzy]:[x=y]:[x<y]:[x>y]
[x#0]:[x=0]:[x<0]:[x>0]

These keys allow your programs
to make decisions for you by
testing the values in the X- and Y-
registers or by testing the value
in the X- register against zero as
indicated. If the data test is true,
the calculator will “do” the next
instruction in program memory.
(Remember “Do if True”) If the
data test is false, program execu-
tion branches around the next
instruction.

s
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Advanced Programmable Pocket Caiculator.

P-29C

-1

x=y?(DataTest)|
TRUE prever FALSE

Instruction

/_\_/
- LBL3
Instruction

= e s

The next step is executed if x =
y. Program execution branches
around one step if x does not
equaly.

Indirect Addressing.

aroll  Rosef

These operations depend on the
number in register 0. If it is
positive they perform a branch
(GTO i) or a subroutine (GSB i)
to the label specified.

Relative Addressing.

GTo i Bosal i

When the number in register 0 is
a negative number, these instruc-
tions perform a rapid reverse
branch (GTO i) or subroutine
(GSB i) the number of steps
specified by the current negative
number in register 0.

Indirect control of Data
Register Operations.

You can also use register 0 to
specify the address of a storage
register for storing and recalling
data or for storage register
arithmetic.

Decrement or Increment and
Skip on Zero.

DSZ subtracts one from the
contents of register 0, then tests
for a non-zero value. As long as
there is a non-zero value in
register 0, the calculator performs
the next instruction in program
memory. When the content of
register O equals zero, the calcu-
lator skips the next instruction.

ISZ works in the same way,
only register 0 is incremented
rather than decremented.

PAUSE

The PAUSE function interrupts
program execution and displays
current results for about 1 second.

Editing is fast and easy.

The HP-19C and HP-29C make it
easy for you to correct or change
your programs.

Moving to the Right Step.

Go To.

In order to correct or change a
step in your program, you need

to be able to display it quickly

and easily. Pressing GTO

(step number) lets you do just that,
in either RUN or PRGM mode.

Single Step.

To help find mistakes in your
program, you can execute it one
step at a time using the SST key
in RUN mode. Or, in PRGM
mode, you can use SST to step
through each instruction and
compare the keycodes with your
program listing.

Back Step.

In the RUN mode, press BST to
display the contents of the previ-
ous step of program memory. In
PRGM mode, use BST to back
up one step at a time in your
program.

Insert and Delete.

You can easily insert operations
as needed in your program. All
subsequent instructions will be
“bumped” down one step in pro-
gram memory for each inserted
operation.

Delete.

When you press g DEL, the
displayed instruction is erased
from program memory and all
subsequent instructions move
upward one step.

Printed tape simplifies checking
programs or calculations.

With the HP-19C you have the
additional advantage of a printed
tape to help you with your editing.
You can list your programs and
easily check them for mistakes.

A complete range of prepro-

grammed functions and features.

The HP-19C and HP-29C feature
30 addressable registers for data
storage—16 with continuous
memory.

Their preprogrammed functions
include log and trig functions;
rectangular/polar conversions;
mean, standard deviation and
statistical summations; and angle
(time) conversions.

Both calculators also display
in fixed decimal, scientific and
engineering notations.

The HP-19C and HP-29C come
complete with:

B |llustrated Owner’s Handbook
and Programming Guide
Quick Reference Card
Applications Book

Battery Pack

Recharger/AC adapter

Soft carrying case

2 rolls of thermal paper
(HP-19C only)

HP-19C Specifications:

® Calculator length: 165 mm (6.5").

® Calculator width: 88 mm (3.45").
® Calculator height: 40 mm (1.6").
8 Calculator weight, with battery
pack and paper: 350 g (12.4 0z).
8 Shipping weight: 1.4 kg (3.0 Ibs).
® QOperating temperature range:
0° to 45°C (32° to 113°F).
With paper, 5% to 95% relative
humidity.
8 Charging temperature range:
15° to 40°C (59° to 104°F).
8 AC Power requirements:
90-120V
50 to 60 Hz.
® Battery: 5 Vdc, quick-charge
nickel-cadmium battery pack.
® Battery operating time:
4 to 7 hours.
® Paper roll length: 7.6m (25 ft.)

HP-29C Physical Specifications:

& Calculator length: 130 mm
(5.1")

8 Calculator width: 68 mm
(2.7")

® Calculator height: 30 mm
(1.2"

® Calculator weight: 170 g
(6 0z.)

® Recharger weight: 141 g
(50z.)

® Shipping weight: 680 g
(1.51b)

® Operating temperature range:
0°C to 45°C (32°F to 113°F)

® Charging temperature range:
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