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P EFACE 

OW TO US THIS MANUAL 

This manual may be used in two ways; 

1. as a textbook from which to learn how to use and program 
your calculator, and 

2. as a 'quick-reference', to determine what a particular key 
or svvitch will do and the purpese for which it may be used. 

As a textbook, the manual progresses in a learn1ng sequence 
which presupposes no previous experience with this type of 
calculator or with programming. 

For 'quick-reference' the key index on Page iv is used to locate 
the required key or switch in the text. Each key is briefly 
described in bald print. This is followed by a more detailed ex­
planation with examples which illustrate what the key does and 
the purposes for which it may be used. 

FROM 9100A TO 91008 
I I 

For the benefit of 91008 users who have previously used and 
programmed only the 9100A Calculator, here is a briet sum­
mary of the 91008 features and characteristics which differ 
from those of the 91 OOA. 

1. The 91008 has a I arger programmable memory which is 
divided into two pages, the ( + ) page and the (- ) page 
(see Pages 8 and 57) . 
The ( -t ) page consists of 16 registers designated ( -t ) 0 
through ( + ) f ; these are identical to the 0 through f 
registers of the 91 OOA. 
The ( ) page consists of 16 similar registers, (- ) 0 through 
( ) f . 
The sign of the page (-:- or - ) is required for addressing 
the memory and for branching between pages; the sign 
is not required if the branch is to an address on the same 
page as the branch instruction (see 'GO TO' key on Page 
68 ) . 
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2. The 91008 has subroutine capability which is controlled 
by the 'SUB/ RETURN' instruct1on (see Pages 60 and 

94 ). 

3. An extra recall instruction. 'to x from' (x~t J), is available 
to recall data from the ( , ) numeric and ( ) alphameric 
registers (see Page 38 ). 

4. ln the 'RUN' mode, 'STEP PRGM' no Ionger causes an im· 
mediate branch except when a 'not met' 'I F' qua Iiter 1s 
encountered (see 'EDITING A PROGRAM' on Page 76 ). 
ln the 'PROGRAM' mode, as 'STEP PRGM' is pressed , the 
X register displays the address and operation (as before) 
and the Z register displays the next address and operation. 

5. Conditional branching remains as in the 9100A except 
that the plus ( + ) and minus ( ) signs cannot follow an 
'I F' instruction un less they are pa rt of an add ress. 
'CONT(inue)' cannot be used as a 'no operation ' after an 
'IF' instruction if 'CONT' is tobe followed by an alphameric 
or sign (-t or ) instruction. 

6. When storing or recalling data, the sign of the page ts al ­
ways required if the storage register is on the ( ) page; 
the sign of the page is never required lf the storage regts­
ter is on the ( t ) page. Thts is true regardless of whtch 
page contains the 'store' or 'recall' instructions. 

7. Operation of the 'ACC ~ ·, 'ACC ' and 'RCL' keys is exactly 
as 1n the 9100A in that only the ( )e and ( ) f registers 
a re affected. 
'CLEAR' clears the ( ) e . ( ) f , X. Y and Z registers 
and the 'ARC' and 'HYPER' conditions, as tn the 9100A. 

8. 'END' is not a required last in structton in a program whtch 
is to be recorded on a magnetic card (see 'END' on Page 
70 ). 
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GENERAL INFORMATIO 

This section contains general information about the Model 
91008, its accessones, servicing information, etc. Also in· 
cluded is the turn-on procedure and a method for checking 
the performance of your calculator. 

Your Hewlett-Packard 91008 Calculator is an easy-to-use, yet 
scientific, desk-top calculator. lt is capable of performing 
operations ranging from the very simple to the very complex, 
such as are encountered in business, educational, scientific 
and engineering problems. Trigonometrie, logarithmic and 
mathematical functions are performed with single key strokes. 

The 91008 is also programmable: its computer-like memory 
enables the calculator to store instructions and data for repet1· 
tive and iterative solutions. Conditional branching (which allows 
the calculator to automatically make decisions while performing 
a program) and the use of subroutines provides complete pro­
gramming capability. Knowledge of special 'machine language' 
is not required in order to program your calculator. 

Programs can be recorded on the magnetic cards supplied with 
the calculator. Recorded programs can be reinserted into the 
calculator at a later date, thus eliminating repetition of the 
time-consuming step-by-step entry. A pull-out instruction card 
is located, at the front of your calculator, below the keyboard; 
the operation of each key is briefly explained on this card. 

CAUTION 
PLEASE DO NOT APPLY OPERATING 
POWER TO YOUR 91008 CALCULATOR 
UNTIL YOU HAVE READ THE TURN-ON 
INSTRUCTIONS ON PAGE 4 OF THIS 
MANUAL. 

DESC 
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2 GENERAL INFOR ATIO 

PROGRAM 
LIBRARY 

'KEYBOARD' 
PUBLICATION 

The accessories and equipment supplied with each Model 
91008 are listed in Table 1. 

TABLE 1 

ACCESSORIES/ EQU!PMENT SUPPLIED 

PART NO. 

09100-90021 

09100-90022 
09100-90023 

09100-90024 

4040-0350 

5060-5919 

8120-~078 

QUANTITY 

2 

1 
1 

1 

1 

1 

1 

DESCRIPTION 

Operating and Programm1ng 
Manual 
Program Library 
Program Pad 
Magnetic Program Card 
Containing the Diagnostic 
Program::; 

Dust Cover 
Magnetic Program Card 
Container with Ten Program 
Cards 
Power Cord 

:~ Located in the packet on the rear cover of the Program 
Library. 

A box of five program pads (Part No. 09100-90020) and bulk 
quantities of magnetic cards are also obtainable; prices are 
available on request. 

The Program Library (listed in Table 1) furnished with your 
91008 Calculator 1ncludes programmed solutions to many 
practical problems in a wide range of business, scientific and 
engineering fields. It serves both as an illustration of program­
ming techniques and as a source of ready-to-use programs. 

Calculator owners also receive the Hewlett-Packard 'KEY­
BOARD', a periodic publication which provides updating infor­
mation for .programs and a forum for the exchange of programs 
by 9100A and 91008 users. 

Piease complete the card (located in the packet at the back of 
the Program Library) and return it to us; this will ensure that 
your name and address are included in our. 'KEYBOARD' mail-
lng Iist. 
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Calculators may also be purchased with the pull-aut instruction 
card printed in a language other than English. There is no 
price difference between the Standard and Optional calculators. 

91008, Standard: 
91008, Option 001: 
91008, Option 002: 
91008, Option 003: 
91008, Option 004: 

card printed in English 
card printed in French 
card printed in German 
card printed in ltalian 
card printed in Spanish 

The following peripheral equipment {prices available on re­
quest) will greatly enhance the versatility of your 91008 Cal­
culator. Theseare also compatible with the 9100A Calculator. 

MODEL 9120A PRINTER: Attaches to the top of the calculator 
and can be added at any time. Prints any combination of the 
three displays which appear on the screen of your calculator; 
also lists programs. 

MODEL 9125A X-Y RECORDER: Provides permanent, accurate 
graphic solutions of problems solved by the calculator; con­
trolled either manually or by programming the calculator. 

MODEL 9150A MONITOR SCOPE: Large 19" CRT screen pro­
vides a calculator display easily seen from lang distances; 
especially suitable for educational and lecture-room demonstra­
tions. 

MODEL 9160A OPTICAL CARD READER: Allows entry into the 
calculator of programs penciled onto a special card; a useful 
educational tool enabling fast checking of students' programs. 

Other peripheral equipment will be available in the future. 

Service contracts are available for the 91008 Calculator. For 
further information contact your local Hewlett-Packard Sales 
and Service office; office locations are listed at the back of this 
manual. 

The calculator was carefully inspected both mechanically and 
electrically before shipment. lt should be physically free of 
mars or scratches and in perfect electrical order upon receipt. 
Carefully inspect your calculator for physical darnage caused 
in transit and check for the accessories listed in Table 1 {page 

2 ). Also, check the electrical performance of the calcula­
tor as described on Page 4; do not, however, make this check 
until you have completed the TURN-ON procedure given below. 

lf the calculator is damaged or if an electrical deficiency is in­
dica.te~, file a claim with the carrier or refer to the warranty on 
the 1ns1de front cover of this manual. 

91008 
OPTIO S 

ER P 
EQUI 

ERVIC 
CONT AC 
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GENE ALl F 

CTRICAL 
SPECTION 

ATIO 

CAUTION 
USE A SOFT CLOTH TO CLEAN THE DIS­
PLAY WINDOW. ANY ABRASIVE MATER­
IAL WILL SCRATCH THE SURFACE. 

The Model 91008 Calculator requires either 115 or 230 V ac, 
+ 10%, 50 to 60 Hertz and 400 Hertz; power requirements 
are less than 70 watts. A slide switch, located on the rear of 
the calculator, selects either 115 or 230 V operation. 

To protect operating personnel, the National Electrical Manu­
facturer's Association (NEMA) recommends that the calculator 
keyboard and cabinet be grounded. The calculator is equipped 
with a three-conductor power cable which, when plugged into 
an appropriate receptacle, grounds the cabinet and keyboard 
of the calculator. The round pin on the power cable three­
pronged connector is the ground connection. 

J J CAUTION 
DO NOT APPLY OPERATING POWER TO 
THE 91008 CALCULATOR UNLESS THE 
LINE VOLTAGE SWITCH ON THE REAR 
PANEL IS IN THE PROPER POSITION. 
OTHERWISE, DAMAGE TO THE POWER 
TRANSFORMER MAY RESULT. 

With the calculator dtsconnected from the ac power source, 
slide the line valtage sw1tch, located on the rear panel, to the 
position where the line valtage to be used (115 or 230) appears 
on the switch. Connect the calculator to the ac power source. 
Switch the OFF - POWER ON switch, located above the key­
board, to the POWER ON position; the three register designa­
tors to the right of the d1splay window will light, 1ndicat1ng that 
power has been applied to the calculator. 

A magnetic card, containing the Diagnost1c Program, is in the 
packet on the inside rear cover of the Program Library; this 
program completely tests the electrical performance of the cal­
culator. (The steps of the Diagnostic Program are included in 
the Miscellaneous section of the Program L1brary.) To enter 
the program into the calculator: 

set tf:le sw1tches (located above the keyboard) to these 
positions: 

.. 
RADIAtJS FLOATING RUN POWER ON 
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NOTE 
lf there is no display after a warm-up of 20 seconds: 
lf there is a flashing display: 
lf no key works:· 

PRESS: STOP 

and continue with the procedure. 

Pressthese keys in the order shown (left to right): 

PRESS: 
GO TO 
( )( J 

or, a lternatively, 

PRESS: END 

+ 0 0 

Insert the Diagnostic card, with the A arrow pointing down and 
the PRINTED SIDE TOWARD THE KEYBOARD, into the card 
reader slot located between the 'RECORD' and 'ENTER' keys. 

Be sure the card is fully inserted with the printed side fac ing 
the keyboard. 

PRESS: ENTER 

(hold the key pressed until the card is partially 
ejected from the card reader; if it does not 
eject then the card is not fully inserted) . 

Reinsert the Diagnostic card as before except with the B arrow 
pointing down. 

PRESS: ENTER 

When the card is fully ejected 

PRESS: coNr ('continue') to run the program. 

Correct operation of the 9100B Calculator is indicated by a dis­
play which will momentarily appear on the screen at intervals of 
about 3 seconds. The first display will appear as shown below: 

D. DDD DDD DDD DD 

5 
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CTRICAL 
p c 0 

CONTINUED 

The second time the display appears the O's are changed to 1 's, 
the third time to 2's and so on until all 9 's appear. Once the 
cycle, O's through 9 's, has been completed the program auto­
matically recycles and will continue to do so until the 'STOP' 
key has been pressed. 

One cycle of 0' through 9 's is sufficient to verify that the calcu­
lator is operating satisfactorily. 

The calculator is not operating correctly: 

if there is no display at all after about 10 seconds, 
if the display appears but remains fixed, 
if there is a display, fixed or flashing, different from the 

display shown above. 

lf one of these should occur, first make sure that the four 
switches (in particular the 'DEGREES / RADIANS' switch), lo­
cated above the keyboard, are correctly set; then carefully re­
peat the entire procedure to ensure that no error was made the 
first time. 

lf the cafculator still will not operate then refer to the warranty, 
on the inside front cover of th1s manual, for assistance from 
your nearest Sales and Service Office. 

' ( 



KNOW YOUR 91008 

This section contains general information about the Model 
91008, which you will need in order to operate the calculator 
effectively. Terms are explained, wherever they first appear. 
The examples given in this section are not intended to teach 
the keyboard, but to illustrate the points be1ng made in the 
text; by performing the examples, however, you will develop 
a 'feel' for your calculator. 

Your 91008 is an extremely powerful instrument with a wide 
range of capabilities. lt may be efficie'ntly used to perform cal ­
culations ranging from the simple adding-machine type of cal ­
culation up to highly sophisticated sc1entific computations. The 
calculator is particularly valuable in solving problems which are 
complex but which involve only a moderate amount of data, 
the type of calculation which previously required a computer; 
in this respect, because of the wide range of numbers which can 
be handled at any one time (from 1 x 10- 98 to 9.999 999 999 
x 1099), the 91008 Calculator can outperform many computers. 
Despite its tremendous capability the calculator remains simple 
to operate. 

The 91008 uses two memory systems. One is a unique Hewlett­
Packard Read - Only - Memory (ROM). The ROM contains all 
the routines ('wired-in' programs) necessary to execute the 
instructions and calculate the many functions which can be call ­
ed from the keyboard. These routines are fixed and cannot 
be changed in any way by the person operating the calculator. 

The second memory is a magnetic-core memory; this adds to 
the calculator the capability of storing data and of being pro­
grammed to automatically process that data. 

I TRODUCTI 

HA TE I I 

RO 

MAGN TIC­
COR MEM RY 

7 
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CONTIN UED 

This memory consists of 35 'registers'. Nineteen of the regis­
ters are shown in the diagrammatic sketch of Figure 1; the 
registers are the horizontal rows designated ( +) 0 through 
(+ ) F and x, y and z. The sixteen registers, (-1- ) 0 through 
(+ ) F, form a 'page', the '(+) page'; a further sixteen regis­
ters (not shown in Figure 1) designated (- ) 0 through (- ) F 
form a similar page, the '(- ) page'. The total of thirty-two 
registers on the (+ ) and (- ) pages is used for storing either 
program steps or data (as shown in Figure 1). The three re­
maining registers, (x, y and z) contain the information which is 
displayed on the calculator screen. 

On each of the two pages, the first 14 registers, ( +) 0 through 
(+ ) d, can be used for storing either program steps or data; 
each register contains 14 'characters', these are the horizontal 
locations designated 0 through d (the + or - sign is not re­
quired for the characters). Each character can contain either 
one program step (one key pressed) or one digit of a data 
number; if no data is stored in the (+ ) 0 through (+)d 
registers then a maximum of 392 (2 x 14 x 14) program steps 
can b .a.ecommodated. 

(+ ) 0 

(+ ) I 

(+ ) 2 

(+) 3 

(+ ) 4 

(+) 5 

(+) 6 

(+) 7 

~ (+) 8 

~ (+) 9 a (+)a 

~ (+)b 

(+)C 

(+)d 

f CHARACTERS \ 
0 1 2 3 4 5 6 7 8 9 a b c d 

Program 
or 

Data Storage 

::::111 II ~at~ ~tor:ag~ 11111 
X 

y 

z .. 

I I I 
Display 

. I I I 
o 1 2 3 4 5 6 7 8 9 a b c d 

Figure 1. Magnetic-Core Memory 
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Program steps and data cannot both be stored in any one regis­
ter at the same time. Each data number requires a complete 
register (14 characters) for storage, thus for each data number 
stored the maximum possible number of program steps is re-
duced by 14. 

The remaining two registers ( +) e and ( +) F , on each page, 
are used for data storage only. 

X keyboard - this register displays numbers as they are entered 
from the keyboard, one digit at a time. 

NOTE 
lf the calculator is currently running a program, 
press STOP to stop the program. 

EXAMPLE: 

Enter 6.34 in the X register. 

Set the switches above the keyboard to the following 

positions: 

SWITCH: FIXED POINT 

SWITCH: RUN 

SET 
DECIMAL 2 
DIGITS: 

Press the keys in the order shown: 

PRESS: CLEAR 6 • 3 4 

DISPLAY: 5 ::1u X .::I"? ~ 

("6.34 appears in the X register") 
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A Y .Y accumulator -the result of an arithmetic operation on two num-
CONTINUED bers, one in the X register and one in the Y register, appears 

in the Y register. 

EXAMPLE: 

6.34-7-2 - 3.17 

(with 5 . 34 ~ .X ) 

PRESS: t 2 

DISPLAY: 3. I 7 ~ )' 

• -• 

Z temporary- used for 'temporary' storage; the number is stored 
in the Z register wh i le a rithmetic operations a re performed on 
two other numbers in the X and Y registers, then the number 
in Z can .Ae returned to Y and included once again in the calcula­
tion. Use of the Z register saves using the program and data 
storage registers. 

EXAMPLE: 

3 
2~ 

2 
= 4 (20 will be stored in Z while 3 and 2 are 

added); 

PRESS: CLEAR 2 0 t 

DISPLAY: 20. ~ y 

PRESS: 3 t 

DISPLAY: 20. ~ Z, 3. ~ Y 

PRESS: 2 

DISPLAY: 2. 

X and Y can now be added without affect ing Z; 

PRESS: + 
.... 

DISPLAY: 5 . ~ ) ' 
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z is nov-1 returned to Y for the division to be per­
formed: 

PRESS: 

DISPLAY: 20. ~ .Y , 5 . 

PRESS: 
• -• 

DISPLAY: 4 .DD ~ ,Y 

A powerful feature of your 91008 Calculator is the tremendous 
range of numbers (1 x 10-9 to 9.999 999 999 x 10~1n) which it 
accurately handles without special attention on the part of the 
operator. You do not have to worry about locating the decimal 
point on the machine for the greatest accuracy of calculation. 
No matter which 'format' is chosen, FLOATING or FIXED POINT, 
and no matter where the DECIMAL DIGITS wheel is set, the cal­
culator always calculates with the same high degree of ac­
curacy. The choice of 'format' affects only the display, not the 
calculation (which is always in floating point). 

The calculator stores all numbers and performs all arithmetic 
operations in 'floating point'. A FLOATING POINT number is 
nothing more than a number written in a convenient shorthand; 
the number consists of two parts , the 'principle value' and the 
'exponent'. The 'principal value' consists of the digits of the 
number with the decimal point placed after the first digit (e.g. 
1.23456). The 'exponent', which is written as a positive or 
negative power of 10, represents the number of places and the 
direction. that thP decimal point should be moved to express 
the number as a FIXED POINT number. The following examples 
illustrate the difference between 'floating' and 'fixed point'. 

FIXED POINT FLOATING POINT 
(PRINCIPLE 

VALUE) (EXPONENT) 
Example (a) 1234.56 1.23456 X 103 

Example (b) .00123456 1.23456 X I0-3 

Example (c) 1.23456 1.23456 X 10° 

Although 10 digits (plus the 2 exponent digits) are displayed, 
all numbers are stored and used in the calculator with 12 signi­
ficant dig1ts, plus the exponent. The two extra digits are the 
'guard digits' (these should not be confused with the exponent 
digits). The purpese of these guard dig1ts is to maintain greater 
than 10 place accuracy during calculation and to round the 

GUA D IGIT 

1 
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R IG T 
CONTINUED 

91008 

least significant digi t displayed when ' f ixed point ' display is 
selected. ln 'f loating point' the last displayed digit is not 
rounded. 

The following example illust rates the use of the guard digits in 
maintaining accuracy. 

EXAMPLE: 

divide 6.000 000 001 by 3 and then mult iply the 
result by 3. 

I I 

SWITCH: FIXED POINT 

SWITCH: RUN 

SET 
DECIMAL 9 
DIGITS: 

PRESS: CLEAR 6 • 

PRESS: 0 0 0 

PRESS: 0 0 0 

PRESS: 0 0 1 

DISPLAY: 6 . DDDDDDDD I ~ ~t 

PRESS: t 3 • -• 

DISPLAY: c. DDDDDDDDD ~ .Y 

if there were no guard digits then , when the x (mul ­
tiply) key was pressed, the di splay woul? show 
6 000000000 and not the 6 000000001 whtch was 
ongtnally tnserted ; 

PRESS. X 

DISPLAY: 6 . DDDDDDDD I ~ )' 

accu racy has not been lost . 
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lf you wish to view the contents of the guard digits at any time, 
this is easily done. 

EXAMPLE: 

if the 7T key ts pressed, pi is inserted with 12 digits 
(although only the first ten digits are displayed); to 
view the last two digits, which are contained in the 
guard digits. perform the following: 

SWITCH: FLOATING 

SWITCH: RUN 

PRESS: 7T t 

DISPLAY: 3. 141 592 653 DD ~ Y 
~exponent 

By subtracting the first two digits (3.1) from TT 
the contents of the guard digits can be displayed. 

PRESS: 3 • 1 -

DISPLAY: 4. !59 265 360 - D2 ~ y 

gua rd d igits 

ln 'fixed point' mode, if t he number in any one display register 
'overflows' (i.e. becomes too large for a particular setting of 
the DECIMAL DIGITS wheel) t hen the display of that register 
automatically changes to 'floating point'. 

EXAMPLE: 

SWITCH: FIXED POINT 

SWITCH: RUN 

SET 
DECIMAL 7 
DIGITS: 

CONTINUED 

3 

0 
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CONTINUED 

PRESS: CLEAR 1 2 3 • 

PRESS: 4 5 6 7 

PRESS: 8 9 8 

DISPLAY: /23 . 4561898 ~ X 

Notice that with the DECIMAL DIGITS wheel set to 7 
there are 7 digits to the right of the decimal point 
a nd 3 to the left. 

SET 
DECIMAL 8 
DIGITS: 

I I DISPLAY: I . 234 561 89 8 02 ~ X 

When the DECIMAL DIGITS wheel is switched to 8, 
the calculator can display only two digits to the left; 
the number becomes too large for the register and 
'overflow' occurs, the X register reverts automatically 
to 'floating point' and no digits are lost. 

lf the number 'underflows' (i.e. becomes too small 
for the DECIMAL DIGITS setting) then t he display 
does not revert to floattng point. Zeros will appear 
in the display but t he nun1ber is still contained in the 
calculator in f loat ing point. As an example of 'under­
f low' enter 4 x I0 -6 (.000004) into the calculator: 

SWITCH: FIXED POINT 

SET 
DECIMAL 6 
DIGITS: 

PRESS: 
CLEAR 

X 

PRESS: 0 

• 

0 

DISPLAY: .DDDDD4 ~ X 

CONTINUED 

0 0 0 

4 



SET 
DECIMAL 5 
DIGITS: 

DISPLAY: . DDDDD 

the number underflows and zeros appear tn the X 
register. 

SWITCH: FLOATING 

DISPLAY: 4 . -05 ~ .t 

accuracy is not lost even though the d1splay did not 
automatically change to float ing point. 

ln either case, 'overflow' or 'underflow' , the digits 
are not lost because the calculator always operates 
in 'floating point' regardless of the display mode. 

KNOW YOUR 91008 

The range of the 91008 is from 9 999 999 999 x 1099 to 
1 x 10-98 • Even though 9 .999 999 999 x 10-9~, can be entered 
and stored in the calculator the lowest effective range is still 
1 x 10-9 ; the following example demonstrates this . 

EXAMPLE: 

(2 X 10-=i0) X (5 X 10 - 50) 

10 X 10 - lOO 

1 X 1 0-9f' 

SWITCH: FLOATING 

SWITCH: RUN 

PRESS: CLEAR 

PRESS: 5 

PR ESS: 5 

2 

0 

ENTER 
EXP 

ENTER 
EXP 

t 
CHG 
SIGN 

CHG 
SIGN 

5 0 

PRESS: X 
(the Y register 'overflows' and dis­
plays zero; in th is case when 'over­
flow' occurs t he information is 
lost. ) 

15 
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NOW YOUR 91008 

AL 
I 

lf a mathematically illegal operation, such as division by 0, is 
performed, then a light, located at the left of the display, is 
'set' (lights up). lf the calculator 1s running a program when 
the illegal operation occurs the light will remain lit, but the pro­
gram will continue to run. The light can be 'reset' (switched 
off) by pressing any key on the keyboard. Illegal operations are 
listed on Page 21. 

EXAMPLE: 

division by 0 (zero) 

SWITCH: RUN 

PRESS: CLEAR 

the light 'sets'. 

1 t 0 • -• 

Notice that the operation is performed even though 
lf is 'Illegal'; the result, 9.999 999 999 x 1099

, which 
is infinity as far as the calculator is concerned, ap-
pears in the Y register. 

PRESS: any key 

the light 'resets'. 

NOTE 
There are (apparent) exceptions to this when a key 
is pressed which then performs another illegal opera­
tion; although the light does 1n fact 'reset' it will be 
immediately 'set' by the new 1llegal operat1on. 



This section descnbes the function of a II switches and keys ex­
cept those used for programming only, which are described 
under programming. Each key is fully described , in a logical 
'learn -the keyboard ' sequence, in two parts-a briet explanation 
in bold pnnt, which may be used as a qu1ck reference, followed 
by more detailed information with examples. The keyboard 
presentation on Page IV is an index of the pages on wh1ch the 
'bold print' explanations appear. 

Whenever possible, you should Iook for the shortest method of 
working a problern in order to reduce the number of steps re­
quired. This will save time when making calculations and will 
prove invaluable when writing programs, where the number of 
steps may be limited. Several step-sav1ng hints are included 
with the examples in this section of the manual. 

ln the examples, the keying instructions will be given in either 
one of two formats, depending on which is the more suitable 
presentation for the particular example: 

Format (a) 

PRESS: CLEAR 

PRESS: 5 

2 

0 

ENTER 
EXP 

t 

CHG 
SIGN 

in which the keys are pressed in the order shown, 
from left to nght, top line, then secend line, etc. 

Format (b) 

STEP KEY STEP KEY 
1 CLEAR 5 5 
2 2 6 0 
3 ENTER EXP 7 t 
4 CHG SIGN 

in which the keys are pressed in STEP sequence 1, 2, 
~· 4, etc. Use of Format (b) will also ass1 st present 
n~~ - programmers ' to make the transition to program 

wnt1ng. as this is a simplified way of writing a pro­
gram. 

I 
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8 TH K Y OARD 

Switching instructions remain as before; rar example 

SWITCH: RUN 

means "set the PROGRAM - RUN switch to the RUN position." 

NOTE 
lf a switch is not shown, it may be left in any posi­
tion; it will, however, be assumed throughout this 
section that the PROGRAM - RUN switch is always 
in the RUN position. 

The setting of the DECIMAL DIGITS wheel will appear as (for 
example): 

SET: DECIMAL DIGITS to 5 

I J 

Statements such as 61 9.00 appears 1n the Y register" will be 
shown as: 

DISPLAY: 9 .DD ~ y 

'Enter' implies 'insertion' unless stated otherwise. 

EXAMPLE: 

"Enter a program" means "insert a program into 
the calculator." 



THE KEYBOARD 

SWITCHES 

Applies ac line power to the calculator. 

Lights the register designators, located to the right of the dis­
play; these also act as a pilot light to indicate that the calcula-
tor is 'on'. 

NOTE 
See Page 4 for power requ irements and turn-on in­
structions. 

Selects the type of unit, degrees or radians, to be used and dis­
played in calculations involving the trigonometric functions; 
angles must be entered and will be displayed in the units select­
ed. Resetting the switch from DEGREES (RADIANS) to RADIANS 
(DEGREES) will not automatically convert degrees (radians) to 
radians (degrees); to make the conversion refer to Page 44 . 

Selects the mode of calculator operation. 

PROGRAM MODE: used when entering a program from the key­
board and when editing a program ( explained in the pro­
gramming section of this manual). 

RUN MODE: used when performing calculations, entering a pro­
gram from a magnetic card, running a program and ad­
dressing the program counter (the programming functions 
are explained in the programming section of this manual). 

Selects the display mode (see also Page 11 ) . 

FLOATING DECIMAL POINT: numbers of up to ten digits are 
displayed plus the two digit exponent (which indicates the 
power of ten multiplier). Non significant zeros are blank­
ed. 

EXAMPLE: 

NUMBER 

12,345.67898 == 1.234567898 X 104 

DISPLAY 

1.234 567 898 04 

OFF~ POWER 

DEGREES 

ROG A 

I 
F OATING lW FIX D P 

19 
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CONTINUED 

E KEYBOARD 

SWITCHES 

ED OIN FIXED DECIMAL POINT: the number is displayed as it is com· 
monly written, with no exponent and the decimal point 
correctly placed. The least significant displayed digit is 
automatically rounded. 

lf the number to be displayed overflows to the left of the 
decimal point then the display for the overflowed register 
automatically reverts to floating decimal point. 

When underflow occurs the display does not revert to 
floating decimal point. 

Positions the decimal point on the display. The wheel setting 
designates the maximum number of digits which can appear to 
the right of the decimal point. 

EXAMPLE: 

(See KEYING and SWITCHING INSTRUCTIONS on 
Page 17 ). 

J l 

SWITCH: FIXED POINT 

STEP KEY 

1 CLEAR 

2 1 
3 2 
4 3 
5 4 
6 5 

DECIMAL WHEEL SETTING 

SET: DECIMAL 
DIGITS to 5 

SET: DECIMAL 
DIGITS to 3 

STEP KEY 

7 • 
8 6 
9 7 

10 8 
11 9 
12 8 

DISPLAY 

!23Lf5 . 61898 ~ X 

/2345.619 ~ X 

\ d" •t Last 1g1 
rounded 

\ 
Leading zeros 

blanked 

SET: DECIMAL 
DIGITS to 6 I. 234 561 89 8 04 -+ X 

... Number too large for this 
this setting - automat1cally 
reverts to float1ng point. 



THE KEYBOARD 

SWITCHES 

ILLEGAL OPERATIONS LIGHT, to the left of the CRT, indicates 
that a mathematically illegal operation has been performed, 
either from the keyboard or from the program. 

An illegal operation during a program will not stop the program; 
however, the light will remain set. Press any key on the key­
board to reset the light (see Page 16 for examples and appar­
ent exceptions to this). 

Illegal operations are: 

Division by zero 
{X where x < 0 
ln x where x < 0; log x where x < 0 
arc sin x where jxj > 1; arc cos x where lx l > 1 
arc cosh x where x < 1; arc tanh x where !xl > 1 

21 
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THROUGH 

OA D 

NTRY KEY 

The d_igit keys, 0 through 9, are used to enter numbers into the 
~ regaster. Numbers are entered serially, the last digit becom­
ang the least significant digit. 

Used in conjunction with the following keys to provide access 
to the registers in the magnetic core memory: 

~0 TO ~ ) ~ ), X-+l J, X+( J, y ... , J and yt.' 1 (this use 
as explaaned an the pages describing the listed keys). 

EXAMPLE: 

enter 12345.06789 

swrrcH: FIXED POINT 

SET: DECIMAL DIGITS to 5 

PRESS: CLEAR 1 2 3 

I 

PRESS: 4 5 • 0 

PRESS: 6 7 8 9 

DISPLAY: 12345.06189 ~ X 

Clears the X register only (0. ~ X). 
Clears the ARC and HYPER conditions. 
lt is not necessary to press CLEAR X before each entry. 

CLEAR X is required if the number in X has not been 'ter­
mtnated' but is to be erased w1thout affecttng any other 

regaster. 

A number is terminated when an operatton (e.g. -+, +, etc.) 
has been performed after entry of the number; in this case 
the next number entered will automattcally replace the ter-
minated number and CLEAR X ts not required. 

A number ts not termtnated if the last key used was a dtgit, 
decimal point, CHG SIGN or ENTER EXP: tn thts case, tf CLEAR 
X 1s not used, the next number entered will not replace the un· 
termtnated number but become a part of tt. 

NOTE 
Many of the examples throughout thts text tnclude 
the CLEAR X key only because the preceedtng ex­
amples may have left an unterminated number tn 

the X register. 



THE KEYBOARD 

ENTRY KEYS 

The example following serves three functions: 

illustrates the use of the CLEAR X key; 
illustrates the d1fference between terminated and unter­

minated numbers; 
provides a valuable 'time-saving' hint. 

A long IIst of numbers is to be added; as each number is added, 
the accumulative total appears in the Y register and the last 
number entered appears in the X register. Halfway through the 
Iist, the person operating the calculator is distracted; when he 
returns to the Iist he is embarrassed as he cannot remember 
whether or not the number in X has been added to the total in 
Y. The example shows how the CLEAR X key can be used to 
determine this without repeating the complete Iist. 

EXAMPLE: 

Add -, -, 7, 32, 4, -, -, etc. 

operator interrupted here 

(assume that the numbers before 7 total 456) 

STEP KEY 
1 CLEAR 

2 4 
3 5 
4 6 
5 t '155 ~ y 

(accumulative total) 

this sets up the situation described; the next num­
bers to be added are 7 and 32: 

STEP KEY 
6 7 7 ~ X, 
7 + 7 ~ X, '153 ~ 
8 3 
9 2 32 ~ X, '153 ~ 

the operator is interrupted and now he cannot recall 
w~ether or not the + key was pressed. Ta determine 
th1s: 

~Y 

y 

STEP 

10 
KEY 

1 321 ~ X I '153 ~ y 
CONTINUED 

23 



CONTINUED 

TRY EYS 

1 has not replaced 32; obviously 32 was not •ter­
minated' which indicates that the + key was not 
pressed. To correct and continue the Iist: 

STEP 

11 
12 
13 
14 
15 
16 
etc. 

KEY 

CLEAR X 

3 
2 
+ 
4 
+ 

D. ~ X, 463 

32 ~ X, 463 

32 ~ .,t, 495 

~ .X, 499 

~ Y 

~ Y 

~ Y 

~ Y 

To illust rate the case where the + key has been 
pressed : 

STEP KEY 
,l-through-9 of the 
previous example 

10 + 

32 ~ --~ , 463 ~ y 

32 ~ X , 495 ~ y 

to determine if the + key has been used: 

STEP 

11 

KEY 
1 I ~ .'t , 495 ~ y 

1 has replaced 32; therefore 32 was •terminated' 
wh ich ind icates that the + key must have been used. 
To correct and continue the ltst· 

STEP 
12 
13 
etc. 

KEY 
CLEAR X 

4 
D ~ X, 495 ~ y 

'CLEAR' does not clear the entire contents of the 

memory. 

Clears the display registers (0 --+ x, y, z). 
Clears the ( + ) e and ( r ) f registers in the magnetic core 
memory (this .is explained in the pages dealing with the ACC+ 

and ACC- keys). 
Clears the SET FLAG condition (explained under programming). 
Clears the ARC and HYPER conditions. 



THE KEYBOARD 

ENTRY KEYS 

lt is not always necessary to use the CLEAR key before perform­
ing a new calculation, except in the case of an unterminated 
entry (expla ined under CLEAR X key) and the special case ex­
plained under ACC+ and ACC-, new information automatically 
replaces the old. 

CLEAR is, however, often a useful step, especially in a pro­
gram, as old information in the x, y, z, ( + )e , and ( + )f 
registers could give an erroneous result to a calculation . 

• 

Clears the exponent in the X register and causes the 
next digit entries (0 to 9) and CHG SIGN to affect only 
the exponent. The exponent is entered serially, each 

new digit entered becomes the least significant digit of the 
exponent. 

Pressing decimal point key after the ENTER EXP key has been 
pressed clears the ENTER EXP condition (see description of 
decimal point key). 

Pressing ENTER EXP after any keyboard operation, except digit 
entry will enter 1 in the X register. 

EXAMPLES: 

SWITCH: FLOATING 

SET: DECIMAL DIGITS to 3 

(a) Enter 1 x 10° (1 .0) 

PRESS: CLEAR ENTER 
X EXP 

DISPLAY: I . 000 000 000 00 ~ X 

(note that it is not necessary to use the 1 or 
decimal point keys.) 

repeat with : FIXED POINT 

DISPLAY: I . 000 ~ X 

(b) Enter 1 x 103 (1000) 

SWITCH: FLOATING 

PRESS: CLEAR ENTER 
X EXP 3 

DISPLAY. / . 000 000 000 03 ~ X 

25 
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EN RY KEYS 

CONTI NU ED 

(note that the 1 and decimal point keys are not 
used) 

repeat with: FIXED POINT 

DISPLAY: I DDD . DDD ~ X 

(c) Enter 1.2678 x 102 (126.78) 

SWITCH: FLOATING 

PRESS: 
CLEAR 

X 1 2 

PRESS: • 7 8 

6 

I I DISPLAY: 1.261 8 02 ~ X 

alternatively, 

PRESS: 

PRESS: 

CLEAR 
X 

7 

DISPLAY: I. 267 8 

1 

8 

2 

ENTER 
EXP 

6 

2 

Numbers smaller than 1 x 10 9 must be entered using the 

ENTER EXP key. 

EXAMPLE: 

Enter 2 x 10 - 1o (.000 000 000 2) 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 9 

(a) lncorrect entry: 

PRESS: 

PRESS: 

CONTINUED 

CLEAR 
X 

0 

• 

0 

0 0 0 

0 



THE KEYBOARD 

ENTRY KEYS 

PRESS: 0 0 0 2 

DISPLAY: 2 . ~ X 

SWITCH: FLOATING 

DISPLAY: 2 . - DD ~ X 

the requ1red number has not been entered. 

(b) Gorreet entry: 

PRESS: 

PRESS: 

CLEAR 
X 

ENTER 
EXP 

DISPLAY: 2 . 

2 

CHG 
SIGN 1 

- /D ~ X 

0 

• 

Changes the sign of the contents of the X register. lf 
ENTER EXP was pressed, changes the sign of the ex­
ponent only. 

EXAMPLE: 

Enter 4.9 x 10-3 ( .0049) 

SWITCH: FLOATING 

SET: DECIMAL DIGITS to 4 

PRESS: 

PRESS: 

DISPLAY: 

repeat with: 

CLEAR 
X 

ENTER 
EXP 

- '1.9 

4 

CHG 
SIGN 

-03 

FIXED POINT 

DISPLAY: - .00'19 ~ X 

9 

3 

~x 

CHG 
SIGN 

27 
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ENTRY KEYS 

Enters the decimal point. 
lt is not necessary to use the decimal point when enter­
ing integers or when using the ENTER EXP key. 

Clears the ENTER EXP condition; then a digit key or CHG SIGN 
will affect the number but not the exponent. 

EXAMPLE: 

Enter - 1 x 1012 

SWITCH: FLOATING 

PRESS: 

PRESS: 

CLEAR ENTER 
X EXP 

• CHG 
SIGN 

1 2 

DISPLAY: - ! .DDD DDD DDD 12 ~ X 

normally - 1 x 1012 would be entered as: 
J 

PRESS: 
CLEAR 

X 
CHG 
SIGN 

ENTER 
EXP 1 2 

The ability of the decimal potnt key to clear the ENTER EXP 
condition can also be used to correct an error in entry without 
using CLEAR X. 

EXAMPLE: 

- 4.5 x 10 -2 is required 
but 4. x 10 -2 is entered in error. 

SWITCH: FLOATING 

PRESS: 
CLEAR 

X 

DISPLAY: 4 . 

4 
ENTER 

EXP 

-02 ~ X 

CHG 
SIGN 

to correct this wtthout ustng CLEAR X key: 

PRESS: • 

DISPLAY: -4.5 

5 

-02 

CHG 
SIGN 

~x 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 3 

repeat the above example. 

DISPLAY: - .045 ~ X 

2 



THE KEYBOARD 

CONTROL KEYS 

The five control keys ( t, + , ROLL t , ROLL + , x :,y) are 
used to reposition the contents of the display registers. 

Duplicates the contents of X in the Y register. 
Shifts the contents of Y to the Z register. 
The contents of the Z register are lost. 

EXAMPLE: 

SWJTCH: FIXED POINT 

PRESS: 4 t 3 t 

DISPLAY: '7 . -+Z 
3 . -+ Y 
3 . ~ X 

Duplicates the contents of Z in the Y register. 
Shifts the contents of Y to the X register. 
The contents of the X register are lost. 

EXAMPLE: 

SWITCH: FIXED POINT 

PRESS: 6 t 5 t 

DISPLAY: 5 . -+ z 
5 . --+ y 
5 . ~ X 

'Rolls' the display up without losing information: 
sh!fts the contents of X to the Y register; 
sh!fts the contents of Y to the Z register; 

. s~ 1fts the contents of Z to the X register. 
Step savang hant: ROLL • has the same effect as ROLL t 
ROLLt. ' 

EXAMPLE: 

See ROLL ~ key. 

Lost 

z~z 
Y-~Y 
x ..L.-.x 

z 
)' 
.r 

Lost 

29 
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CON RO KE S 

z 
~Y 
X 

z z 
y /"Y 
X .../ X 

'Rolls' the display down without losing information: 
· sh~fts the contents of Z to the Y register; 
sh1fts the contents of Y to the X register; 
shifts the contents of X to the Z register. 
hint: ROLL t has the same effect as ROLL ~, Step-saving 

ROLLt· 

EXAMPLE: 

SWITCH: 

PRESS: 

PRESS: 

DISPLAY: 

J J 

FIXED POINT 

CLEAR 

t 
ROLL 

3. 142 

0. 

9 

t 
ROLL 

~z 

~y 

9. ~ X 

t 
ROLL TT 

steps can be saved by using the ROLL ~ key 

PRESS: TT 
ROLL 
t 9 CLEAR 

• 

Exchanges the contents of the X and Y registers. 
The contents of Z remain unchanged. 

EXAMPLE: 

20 
3+2==

4 

th1s example was used on Page 10 to illustrate the 
use of the Z register for temporary storage. 0Jscount­
lng the CLEAR instruction (wh1ch JS not always neces­
sary) nine steps were required. By us1ng the X :_y 
key only e1ght steps are required. 

SWITCH: FIXED POINT 

SET: OECIMAL DIGITS to 2 

PRESS: 3 t 

PR-ESS: 2 0 

DI SPLAY: 4 . 00 ~ Y 

2 + 
• -• 



THE KEYBOARD 

ARITHMETIC KEYS 

The four arithmetic keys, +, -, x, -:-, are used to perform 
operations on the numbers in the X and Y registers. The result 
of the calculation appears in the Y register and the number in 
the X register remains unchanged. The number in the Z regis­
ter is not affected. 

A calculation using all four keys and illustrating some step­
saving hints 1s included after the 7 key has been explained. 

Adds the number in the X register to the number in the 
Y register. The sum appears in Y; the X and Z registers 
remain unchanged. 

EXAMPLES: 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 5 

(a) 8 + 4 == 12 

(lf contents of X are unterminated press CLEAR 
X.) 

PRESS: 

DISPLAY 

8 t 4 

original contents of Y 
/2. 

+ 

~z 

~y 

4. ~ .r 

(b) 6 + 7 + 5 == 18 

(contents of Z to remain unchanged throughout 
the calculat1on) 

PRESS: 

PRESS: 

DISPLAY 

6 7 

5 + 

original contents of z 
18 . 
5. 

+ 

~ z 
~y 

-+X 

31 
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ARIT METIC KEYS 

Subtracts the number in the X register from the number 
in the Y register. The difference appears in V; the X 
and Z registers remain unchanged. 

EXAMPLES: 

SWITCH : FIXED POINT 

SET: DECIMAL DIGITS to 5 

(a) 17 - 9 == 8 

PRESS: 1 7 t 

DISPLAY: ong1nal contents of Y 
8 . 
9 . 

(b) 47 - 19 - 8 + 5 = 25 
J l 

9 

~z 

~y 

~x 

-

(contents of Z to remain unchanged throughout 
the calculation) 

PRESS 4 7 1 9 

PRESS: - 8 - 5 + 

DISPLAY: original contents of Z ~ Z 
25. ~ y 

5 . ~X 

Multiplies the number in the Y register by the number 
in the X register. The product appears in Y; the X and 
Z registers remain unchanged. 

EXAMPLES: 

SWITCH: FIXED POINT 

SET: OECIMAL DIGITS to 5 

(a) 9 X 7 == 63 

PRESS: 9 t 7 X 

DiSPLAY: original contents of Y ~ Z 
63. ~ y 

7. ~ X 



THE KEYBOARD 

ARITHMETIC KEYS 

(b) [ (3 X 4) - 6] X 8 == 48 

PRESS: 3 t 4 X 

PRESS: 6 - 8 X 

DISPLAY: original contents of Y ~ Z 
'18 . ~ y 

8 . ~ X 

(c) 52 == 25 

PRESS: 5 t X 

DISPLAY: 25 . ~ y 

(d) 54 == 625 

(see also use of the ln x and e x keys) 

PRESS: 5 t X X X 

DISPLAY: 625 . ~ y 

Divides the number in the Y register by the number in 
the X register. The quotient appears in Y; the X and 
Z registers remain unchanged. 

EXAMPLE: 

36 -;- 9 = 4 

SWITCH : FIXED POINT 

SET: DECIMAL DIGITS to 5 

PRESS: 3 6 t 9 

DISPLAY original contents of Y ~ Z 
4 . 00000 ~ y 
9 . ~X 

• -• 

33 
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ARITHMETIC KEYS 

The following example includes the use of all four arithmetic 
keys; the calculation is performed by two methods to show how 
ste ps ca n be saved. 

EXAMPLE: 

STEP 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

(3 X 4) ~ (8 - 9) 
(8 X 2) - 6 == 1·1 

Method I -

(a) starttng with the numerator, solve separ­
ately for the quantities in parentheses, add 
them and store the result; 

(b) solve the denominator in the same way; 

(c) recall the numerator and divide. 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 5 
J J 

DISPLAY 

REGISTERS 

KEY X y z NOTES 

CLEAR 0 0 0 

3 3 0 0 

t 3 3 0 

4 4 3 0 

X 4 12 0 (3x4) ~y 

ROLL 'f' 0 4 12 Store ·, n Z 

8 8 4 12 
x:,y 4 8 12 . -

9 9 8 12 

9 - 1 12 (8 9) ~ Y 

t - 1 12 12 reca II (3x4) 

+ - 1 11 12 (3x4)+ (8- 9) ~ Y 

ROLL 'f' 12 - 1 11 Store tn Z 

8 8 - 1 11 
x :,y - 1 8 11 

2 2 8 11 

X 2 16 11 (8 X 2) ~ Y 

6 6 16 11 

- 6 10 11 (8x2) - 6 ~ Y 

ROLL t 10 11 6 reca II (3x4) + (8- 9) 

...... (3x4) + (8 9) = 1.1 ~y • 10 1.1 6 - (8x2) - 6 • 

• 



STEP 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

THE KEYBOARD 

ARITHMETIC KEYS 

Th s 'program' can be shortened, without 
chang1ng the procedure, by several steps: 

1) the CLEAR key is, in most cases, an un­
necessa ry step; 

2) step 6 is unnecessary if step 8 is changed 
to t: 

STEP KEY X y z 
5 X 4 12 0 
6 
7 8 8 12 0 
8 t 8 8 12 
9 9 9 8 12 

the contents of the registers is the same, in 
both cases, at step 9 and one step has been 
saved. Similarly, step 13 can be deleted and 
step 15 changed to t. 

Method II. -

if the problem is solved by adding ( + ) 8 and 
(- ) 9 in the numerator separately then more 
steps can be saved. This approach changes the 
total number of steps from 21 to 16 (17 if 
CLEAR has to be used). 

(3 X 4) I (8 6 9) = 1.1 
(8 X 2) -

DISPLAY 

REGISTERS 

KEY X y z NOT ES 
3 3 
t 3 3 
4 4 3 
X 4 12 (3 X 4) ~ Y 
8 8 12 

+ 8 20 (3x4)+8~Y • 
9 9 20 
- 9 1 1 (3x4) -t- (8- 9) ~ Y 
8 8 11 
t 8 8 1 1 (3x4) + (8- 9) stored in Z 
2 2 8 11 
X 2 16 1 1 (8x2) ~ Y 
6 6 16 11 

CONTINUED 
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DISPLAY 

REGISTERS 

STEP KEY X y z NOTES 

14 - 6 10 11 (8x2)-6 ~y 

15 "' 
10 11 11 recall (3x4)+ (8-9) 

16 
• 10 

(3x4)+(8- 9) _ 1 1 - 1.1 11 ~y 
• (8x2)- 6 - · 

The following example illustrates an accumulative process us­
ing the arithmetic keys; the t and ~ keys allow temporary 
storage and recall of the accumulative total. 

The sum of the products, n 1 n 2 + n 3 n 4 +n 5 n6 + --- · 
etc., is Used in th1s example; however, this 'program' is particu-• 
larly important as it can be easily adapted to solve other expres-
sions (such as product of t he sums) as is shown following the 

program. 

STEP KEY NOTES 

1 Enter n 1 
use any digits for n 

2 t 
3 Enter n 2 - -
4 X (n 1 n 2) ~y 

5 Enter n 3 

6 t (n 
1 

n 
2

) stored in Z 

7 Enter n 4 

8 X (n 3 n 4) ~Y 
9 t recall (n 1 n 2) 

10 + (n 
1 

n 
2

) + (n 3 n 4) ~ Y 

11 Entern 5 

12 t (n 1 n 2) + (n 3 n 4) 
stored in Z 

13 Entern 6 

14 X (n 5 n 6) ~ y 

15 t recal l (n 1 n 2) + (n 3 n 4) 

16 + (n 
1 

n 
2

) + (n 3 n 4) + (n 5 n s) 
~y 

17 tnter n 7 

. · · - - etc. - - - - -
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ARITHMETIC KEYS 

notice that, after the initial quantities have been entered and 
multiplied at step 4, the step sequence is repetitive, steps 5 
through 10, 11 through 16, and so on. 

This 'program' can be adapted to solve other expressions by 
changing the arithmetic instructions; for example, if the X and 
+ keys are interchanged then the product of the sums 1s solved 
(n 1 + n 2) (n 3 + n -t) (n ;:; + n 6) - - - etc. 

lf the X keys are changed to +, then the sum of the quotients 
1s solved: 

n 1 + n ., n t + n 5 
More complex expressions, such as - + n + 

n 3 6 

etc. can also be solved using this general program form, how­
ever, in these cases additional steps are required. 

37 



8 TH YBOA 

STORAG AND ECALL KEYS 

The storage and recall keys [ X-+t 1, y-~>t 1, X+-l 1, y~1 >] are 
used in conjunction with the numeric keys (0 through 9), the 
alphabetic keys ( a through f) and the sign key (- ) to provide 
access to the storage registers (see Magnetic Core Memory, 
Page 8 ). 

When storing or recalling, the plus ( + ) instruction is not re­
quired if the register is on the ( -t-) page; however, the minus 
(- ) instruction is necessary if the register is on the (- ) page. 

RCL is a special case; this key is also included under VECTOR 
KEYS (Page 51 ) where the ACC+ and ACC- keys are also 
discussed. 

lt is not necessary to clear a register before storing, as the new 
data will automatically replace the old data. 

Stores the contents of the X register into the storage 
register selected by the next key pressed [ for the ( + ) 
p,age] or the next two keys pressed [ for the (-) 

page ]; the contents of the X register remain unchanged. 

( -t-) page: press X-+l >, followed by one of: 0, 1, 2, 3, 
4, 5, 6, 7, 8, 9,a, b, c, d, e, orf; 

(- ) page: press X-+{ 1, ( - ), followed by one of: 0, 1, 2, 
3, 4, 5, 6, 7, 8, 9, a, b, c, d, e, or f. 

EXAMPLE: 

Store rr (a) in the ( + ) c register [ i.e. on the ( + ) 
page] 

(b) in the (- ) 2 reg1ster [ i.e. on the ( ) 
page] 

PRESS rr 

(a) PRESS: X-+t , C 

(b) PRESS: X-+t , - 2 

Recalls, to the X register, the contents of the storage 
register designated by the next key(s) pressed. The con­
tents of the storage register remains unchanged. 

( 
1

) page: press x+-( , followed by one of: 0, 1, 2 , 3, 
... 4, 5 , 6 , 7, 8 or 9; 

(-) page: press X+-( ,, ( - ) , tollowed by one of: 0 , 1, 2, 
3, 4, 5 , 6 , 7 , 8, 9 , a, b, c, d, e , or f . 
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lt is not necessary to use the X+-( ) key when recalling from a 
( +) alphabetic register. 

NOTE 
The x+-c' and HYPER instructions have the same 
octal code (see Page 58). Use of these two keys 
is interchangeable. 

EXAMPLE: 

recall rr from the (+) c and (- )2 registers (stored 
in the previous example). 

PRESS: CLEAR 

(the CLEAR is not a necessary operat1on~ it is includ­
ed in this example only to demonstrate that rr is 
recalled.) 

To recall rr from ( + )c: 

PRESS: C 

DISPLAY: TT appears in X 

To recall rr trom ( )2: 

PRESS: CLEAR 

(1ncorrect) 

PRESS: - 2 

DISPLAY: 2. ~ X 

(correct) 

PRESS: X+-( ) -

DISPLAY: rr appears in X. 

2 
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STORAGE ND RECAL KE S 

Stores the contents of the V register in the storage 
register selected by the next key(s) pressed. The con­
tents of V remain unchanged. 

( + ) page: press J-t>l > followed by one of: 0, 1, 2, 3, 4, 
5, 6, 7, 8, 9, a, b, c, d, e, orF; 

(-) page: press J-t>' >, (-), followed by one of: 0, 1, 2, 
3, 4, 5, 6, 7, 8, 9, a, b, c, d, e, or F. 

No example is given as the y-+( > key stores the contents of Y 
in exactly the same manner as the %-t>( > key stores the contents 
of X . 

• 

Used for both storage and recall. Exchanges the con­
tents of the V register with the contents of the storage 
register selected by the next key(s) pressed. 

(+ ), page: press y:_, >, followed by one of: 0, 1, 2, 3, 
4, 5, 6, 7, 8, 9, a, b, c, d, e, or F; 

(-) page: press y -:_, > , (-), followed by one of: 0,1 ,2, 
3, 4, 5, 6, 7, 8, 9, a, b, c, d, e, or F. 

EXAMPLE: 

enter rr into the Y register and exchange with the 
contents of the ( + )6 register. 

PRESS: t 

PRESS· 6 

DISPLAY: ongtnal contents of ( + )6 ~ Y 

(if the dtsplay in Y appears to be nonsenstcal this is 
because the (+)6 regtster originally contatned pro-

gram steps) 

To recall rr: 

PRESS: yt,t l 6 

DISPLAY: Tf ~ y 

the (+)6 register now contains tts origtnal contents. 

The yt.t 1 key is particularly useful for moving data from one 
location to another in the memory: 
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PRESS: 

PRESS: 

PRESS: 

the contents of Y 
the contents of ( +) F 
the contents of ( ) b 
the contents of ( + )9 

F 

- b 

9 

~ C+) F , 
~ (- ) b , 
~ ( --f-)9 , 
~ Y. 

The alphabetic keys, a through F, are used both for storage or 
recall. 

STORAGE: See x-., >, y-., >, y:.' >, ACC+ and ACC­
keys. 

RECALL: 

(+ ) page: 

(-) page: 

To recall the contents of the selected register 
to the X register (the contents of the recalled 
register remains unchanged): 

press one of a, b, c, d, e, or f ; 

press %+- ( >, (- ), followed by one of a, b, c, 
d, e, or f. 

NOTE 
The CLEAR instruct ion clears only the ( + ) e and 
( + )f reg1sters. 

See also RCL key 1n th is section and GO TO ( ) ( ) key in 
the programming sect ion. 

The numeric keys [ 0 through 9 for the ( + ) page; - 0 through 
- 9 for the ( ) page] when used for storage or recall must be 
used after one of the following keys: 

%-.(), X'+-(,, y-.( >, y-;< ). 

(See also GO TO ( ) ( ) key in programming section.) 

Unl ike the alphabet ic keys. if a numeric key only, or the minus 
(- ) key followed by a numeric key, is pressed then the storage 
register wi ll not be reca lled: instead, the contents of the X 
register [ X and Y if the minus(- ) key is used] will be changed. 

THROUGH 

THROUGH 

1 
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STORAGE AND RECALL KEYS 

Recalls (both) the contents of the ( + ) e register to Y 
and the contents of the ( + ) F register to X. The con­
tents of ( + ) e and ( - ) F remain unchanged. lt is not 

necessary to press (+ )e and (+ )F keys after RCL has been 
used. 

RCL is not a 'general recall' instruction; it is, however, particu­
larly valuable when used with the VECTOR KEYS (TO POLAR, 
TO RECT, ACC-t- , ACC- ) as explained on Page 53. 

I 

The following 1s a general example illustrating use of the 

memory. 

EXAMPLE: 

multiplication by a constant; 

a series of numbers (n 1 , n 2, n :l --- etc.) are to be 
multiplied by a constant (k). Let k == 1.684, n 1 == 3, 
n 2 == 11 . 2 , n :~ =- ----e t c. 

The constant will first be stored in the calculator 
memory, this makes it unnecessary to re-enter k each 

time it is requtred. 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 5 

PRESS: cL~R ( on ly 1f necessa ry) 

Enter k and store k tn the <+)a regtster (an alpha­
bette reg1ster is used in preference to a numerical as 
recall from a numencal reg1ster requires at least 

two key strokes ): 

PRESS: 1 • 6 8 4 

.... 

PRESS: X-+() a 
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Enter n 1 , recall k and multiply: 

PRESS: 3 t a X 

DISPLAY: (kn 1) 5.052 ~ y 

Entern 2 , recall k and multiply: 

PRESS: 1 1 • 2 t 

PRESS: a X 

DISPLAY: (kn 2) I 8. 8608 ~ y 

Enter n 3 - - - - - etc. 



4 THE KEYBOARD 

FUNCTION KEYS 

ANS This switch selects the units, degrees or radians, to be used and 
displayed in calculations involving the trigonometric functions: 
angles must be entered in the units selected. 

The trigonometric functions of angles from oo up to 360° ( or 
greater) can be calculated; however, the inverse trigonometric 
functions are calculated only for the principle values of the 
functions: 

9 ==sin-1x; -90° < 9 :$ + 90°; (- TT/2 :$ 9 :$ + TT/2) 
9 ==cos-1x; oo < 9 < +180°; ( 0 ::S 9 < + 1T ) 
9 ==tan-1x; -90° < 9 :::; +90°; (-1T /2 < 9 < + Tf/2) 

As an example: cos 150 == cos 210° == cos 510° == (etc.) == 
- .866 
But arc cos - .866 == 150° 

To convert DEGREES (RADIANS) to RADIANS (DEGREES) 

1. SWITCH: DEGREES (RADIANS) 
2. I I ENTER: DEGREES (RADIANS) 
3. PRESS: (one of) sin x, cos x, tan x · 
4. SWITCH: RADIANS (DEGREES) 
5. PRESS: arc, (as in step 3) sin x, cos x, tan x; 

the result in RADIANS (DEGREES) appears in the X register, 
however, the principle value of the function must be taken into 
account if this method is used. 

lf the following method is used the principle value of the func­
tion need not be considered: 

To convert DEGREES (RADIANS) to RADIANS (DEGREES): 
7T 

multiply degrees by 180° to convert to rad1ans; 

multiply radians by 180° to convert to degrees. 
1T 

Replaces the contents of the X register with the Sine 
of the contents of X (see also ARC and HYPER keys). 

Replaces the contents of the X register with the Cosine 
of the contents of X (see also ARC and HYPER keys). 

Replaces the contents of the X register with the Tangent 
of the contents of X (see also the ARC and HYPER 

keys). 
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Used as a prefix to the hyperbolic key and trigonometric 
keys to calculate the inverse functions. The answer ap­
pears in the X register: 

arc 
• sin z gives sin-1 x, 

arc 
• hyper sin z gives sinh-1 x. • 

Used as a prefix to the trigonometric keys to calculate 
the hyperbolic functions; ARC m ust preceed HYPER to 
calculate the inverse hyperbolic functions. The answer 

appears in the X register. 

NOTE 
The %+-( > and HYPER instructions have the same 
octal code (67) (see Page 58 ); the use of these 
two keys is interchangeable. 

EXAMPlE: 

sinh-1 1 == .88137 

SWITCH: DEGREES 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 5 

(correct sequence) 

PRESS: 1 arc 
• 

hyper .. sinz 

DISPLAY (sinh-1 I) . 88137 ~ X 

CONTINUEO 
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CONTINUED 

U C ION KE S 

(incorrect sequence) 

PRESS: 1 hyper 
• 

arc 
• sin x 

DISPLAY: (sin-1 1) 90.00000 ~ X 

note that when ARC is pressed after HYPER, the HY. 
PER condition is cleared. 

Replaces the contents of the X register with the square 
root of the contents of X. 

EXAMPLE: 

rg == 3 
J 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 2 

PRESS: 9 {X 

DISPLAY· 3.00 ~ X 

NOTE 
To solve for {X when x == a2 + b2 see the TO POLAR 

key. 

Replaces the contents of the X register with the natural 
logarithm (logarithm to the base e) of the contents of X. 

SPe ex for examples. 
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Replaces the contents of the X register with e raised to 
the power defined by the contents of X (i.e. the anti­
logarithm, to the base e, of the contents of X). 

EXAMPLE: 

enter e into the X register. 

SWITCH: FLOATING 

PRESS: 1 

DISPLAY: 2. 7/B cBI BeB DD ~ .X 

(NOTE: the guard digits contt1in - -48) 

EXAMPLE: 

191· 6 == 1.111 746 475 X 102 

SWITCH: FLOATING 

PRESS: 1 9 ln x t 

PRESS: 1 • 6 X 

PRESS: 

DISPLAY: I . /II 746 475 Dc ~ .X 

EXAMPLE: 
5

~23 == 1.872 171 230 

SWITCH: FLOATING 

PRESS: 2 

PRESS: 5 

3 

• -• 

ln x t 

DISPLAY I . B72 I 71 230 DD ~ .r 
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Replaces the contents of the X register with the logari­
thm, to the base 10, of the contents of X. 

To take antilogarithms to the base 10, the following formula is 
used: 

x == 10 Y (where y = log 1o x) 

10 Y can be calculated using the natural logarithm, 

ln 10 Y == y · ln 10 

taking the antilog (ln-1 x = ex ), 

x == e (y · ln 1 0) 

EXAMPLE: 

take the antilog 10 of .60206 

( log-1 .60206 =- 4) 
10 

I SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 5 

take the natural log of 10: 

PRESS: 1 0 

DISPLAY: ln 10 ~ Y 

multiply ln 10 by y: 

PRESS: • 6 

PRESS: 0 6 

ln x 

0 

X 

DISPLAY: y · ln 10 ~ X 

take ln-1 (y · ln 1 0) 

PRESS: ex 
.... 

t 

2 

DISPLAY: (log-1 .60206 : ) Lf. DDDDD 
10 

~ .t 



THE KEYBOARD 

FUNCTION KEYS 

Eliminates the decimal part of the contents of the X 
register without affecting the s1gn or the integer part. 

EXAMPLE: 

integer - 5.9 == - 5 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 4 

PRESS: 
CHG 
SIGN 5 

DISPLAY: - 5 .9 ~ X 

PRESS: int x 

DISPLAY: -5 . 

EXAMPLE: 

• 9 

convert 5.72° to degrees ( 0
) and minutes (') [5°43.2'] 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 5 

enter 5.72 

PRESS: 5 • 7 2 t 
separate the principle part (degrees) from the deci­
mal part (minutes): 

PRESS: int x -
store degrees in the Z register: 

PRESS: ROll ... 
convert the decimal part to minutes by multiplying 
by 60: 

PRESS: 6 0 X 

DISPLAY: ( 0
) 5. ~ z 

(') tt3 .c ~ y 

9 
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Absolute value of y. Sets the contents of the Y register 
positive without affecting the sign of the exponent. 

EXAMPLE: 

SWITCH: FLOATING 

PRESS: 

PRESS: 

DISPLAY: 

CLEAR 

X 

ENTER 
EXP 

- 5. 

PRESS: IYI 

I I DISPLAY: 5. 

CHG 
SIGN 

CHG 
SIGN 

- DD 

5 

t 

~Y 

-DD ~ Y. 

This instruction is used (mostly in programming) to check if a 
number falls within a given <+ or - ) tolerance. The diagnostic 
program, contained in the Miscellaneous section of your Pro­
gram Library, contains several examples of this. 

Clears the X register and enters pi. 
Up to and including ten digits are displayed, but two 
more digits (- -60) are included in the guard digits (see 

Page 11 ). 

.... 
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The vector keys (TO POLAR, TO RECT, ACC+ , ACC-, RCL) 
provide complete capability for performing complex or vector 
arithmetic. 

Conversion from reetangular to polar coordinates will calculate 
the angle, 9, in the range; 

-180° <9 < + 180° 
- 7Tradians <9 ::; + rr radians 

• 

Converts reetangular coordinates, consisting of an x 
component in the X register and a y component in the 
Y register, to polar coordinates: 

Angle (9) == Tan-1 yjx ~ Y 

Radius (R) == -/xz + y2 ~X 

EXAMPLE: 

(a): x == 4, y == 3, convert to polar form . 

t 
y 

SWITCH: DEGREES 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 3 

PRESS: 3 t 4 TO 
POLAR 

DISPLAY: (9, in degrees) 35. B 70 ~ ~Y 

(R) 5 .DOD ~ ~r 

SWITCH: RADIANS 

PRESS: repeat the preceeding example. 

DISPLAY: (9, in radians) .6L(4 ~ y 
(R) 5.DDD ~ .t 
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EXAMPLE: 

(b) : x == - 4 , y = - 3 , convert to pola r form. 

I 

SWITCH: DEGREES 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 3 

PRESS: 

PRESS: 

3 

TO 
POLAR 

CHG 
SIGN 

t . 4 CHG 
SIGN 

DISPLAY: (9, in degrees) -143 . 130 ~ y 
(R) 5 . non --+ x 

• 

Converts polar coordinates, consisting of radius (R) in 
the X register at an angle (9) in the Y register, to 
reetangular coordinates: 

y component == R sin 9 ~ Y 

X component == R Cos e ~X 
EXAMPLE: 

R == 8. 8 - 30° (330°) , convert to reetangular 

form. 

t 
y 

.... 

--- -----------
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SWITCH: DEGREES 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 3 

PRESS: 

PRESS: 

a lternatively 

PRFSS: 

PRESS: 

3 

TO 
RECT 

3 

TO 
RECT 

0 

3 

CHG 
SIGN 

0 

DISPLAY: (y) - '1. 000 __. y 

(x) 5 .928 ~ X 

t 8 

t 8 

The ACC+ , ACC-, and RCL keys are special storage and recall 
keys, for use with the ( + ) e and ( + ) F registers on ly. These 
keys provide capability of vector addition and subtraction with 
single keystrokes. 

Care should be taken, when using these keys, of the CLEAR 
operation as the CLEAR key clears both the ( + ) e and ( + ) F 
registers. 

NOTE 
The + and - signs on the ACC+ and ACC - keys are 
not references to the ( + ) and (- ) pages of the 
memory; both keys are used only with the (+)e and 
( + )f registers. 

ACCUMULATE +: adds the contents of the X register to the 
original contents of ( + ) f and, simultaneously, adds the 
contents of the Y register to the original contents of ( + )e. 
The sums are entered into the ( + ) F and ( -t-) e registers 
respectively; the contents of X and Y remain unchanged. 

<+>e+ y ~ (+)e 

(+)f +X ~ (+)f CONTINUEO 
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ACCUMULATE - : subtracts the contents of the X register from 
the original contents of ( -t-) f and, simultaneously, sub­
tracts the contents of the V register from the original con­
tents of ( + )e. The differences are entered into the ( + ) f 
and ( -l-) e registers respectively; the contents of X and Y 
remain unchanged. 

(+ )e - y ~ <+>e 
(+ )f - X ~ (+ )f 

RCL: recalls the contents of ( + ) f to the X register and the 
contents of ( t-) e to the V register. The contents of ( + ) f 
and ( + ) e remain unchanged. 

<+>e ~V 
(+ )f ~X 

EXAMPLE: 

(a) : Vector addition 

}fx+ 3y)+ (4x+ 5y)- (3x 6y) == 3x+ 14y 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 3 

STEP 

1 

2 
3 
4 

5 

KEY 
CLEAR 

3 
t 
2 

ACC + 

6 5 
7 t 
8 4 

9 ACC + 

10 6 
11 CHG SIGN 

12 t 
13 3 
14 ACC-

15 RCL 

DISPLAY: (y) I '-1. 

NOTES 

must be used to clear 
(+)e and (+ )f 
y is entered before x 

0-t-3 --=3 ~ (+) e 
0+ 2- 2 ~ (+ )f 

3 -t-5: 8 ~ <+) e 
2+4=--6 ~ (-r) f 

8 - ( 6) - 14 ~ <+) e 
6 3-3 ~ (+) f 

(+) e ~ Y 
(+) f ~X 

~ Y 

(x) 3. ~ .Y. 
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NOTE 
ln the following example notice in particular the 
powerful combination of vector keys and logarithmic 
keys (ln x and eX) which allow numbers tobe added 
and numbers to be multiplied simultaneously. 

EXAMPLE: 

(b): Multiplication of complex numbers 

(j= i = H) 
(3+j4) (- 2 + j3) ==-18+ jl 

this problern is best solved in the calculator by the 
following method as this can be easily adapted to 
solve problems with many complex terms: 

1. convert the quantities in parentheses to 
polar form (R L9), 

2. multiply the R quantities and add the 
angles, 

3. convert the result bacl~ to reetangular form. 

SWITCH: DEGREES 

SWITCH: FIXED POINT 

SET: DECIMAL DIGITS to 3 

clear the ( + )e and ( +) F registers: 

PRESS: CLEAR 

enter (3+j4) and convert to polar form (R 1 L9 1 ): 

PRESS: 4 t 3 TO 
POLAR 

take the log of R1 and store lnR 1 in (+ )F and 
@I in C+)e: 

PRESS: ln x ACC 

+ 

enter (- 2+j3) and convert to polar form (R 2 L9
2 

): 

PRESS: 3 t 
CONTINUED 

2 CHG 
SIGN 

TO 
POLAR 
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take the log of R 2 and add ln R2 and L82 to 
(+ )f and (+ )e respectively: 

PRESS: ln .r ACC 
+ 

take the antilog of (ln R 1 + ln R 2 ) 

PRESS: RCL 

convert the result (R in X and @ in Y) back to ree­
tangular form: 

PRESS: 

DISPLAY: 

I I 

TO 
RECT 

(j) I . 

-/8. 

NOTE 
The preceeding example can be changed to division 

3 "4 
of complex numbers, i .e. 

2
+1 

.
3 

, by changing the - +J 
ACC+ key, at its second appearance only, to ACC- . 



PROGRAMMING THE 91008 

INTRODUCTION TO PROGRAMMING 

This section describes the programming keys and explains how 
to program the 91008 Calculator. The magnetic-core memory, 
described briefly on Page 8 of this manual, is covered in 
more detail to ass1st programmers in writing more eff1cient pro­
grams. 

Programming the 91008 is s1mple as the keyboard operations 
are the program instruct1ons and no special program ' language' 
has to be learned. lt 1s, however, essential that the program­
mer knows exactly what each key (including those described in 
the previous section) does, and that he is precise in g1ving in­
structions to the calculator. However, if an error is made in a 
program, it is a simple matter to correct the program while it 
is in the machine. 

Figure 2, below, is a three dimensional representation of one 
page of the magnetic-core memory. The storage memory con­
sists of two pages, the ' (+ ) page ' and the ' (- ) page' . 

~pr;:::=0==== CHARACTERS 
~ / I 2 3 4 5 6 7 8 9 

~ 
a b c d 

~~<::> Lf--
~ L,_V-L[2[:2~ 2c 

L~V-V--L.. 
--LV-~L~ LV-r--L_r-
~ ~~c_V-
C2V-V-~V-k: Program 

V-V-V-V-V-k" or 
Data Storage [2V-V-V-V-~ 

V-~k:::k::k::k" 
[2k:::k::V-k:::k" 
f-~k::::-k:::-
k-"'k:::V-k:::k:::k": 
~~-~~LL c 2 

V-V-V~-~ 
V-V-V-V-V-~ 
V-~V-k:::k:::k::::: Data Storage 
k::: -~ -~ I I I I I k:::: -V- - V I/ / / /1/1/1/ /L ... .-··""1./i/1 ....... -"''L/./ 
~ -~ /1/ 1/1/1/ /l/,/1/ /l/1./f./i./17 
~ / ... ...-...-L..-,..... 1/ V l/1/i/i/1/1/./r/1/(/ 

~~ / 1/ !/,/1/,/1/t/i/!/1/'/t/ . ./[/ 
f-Lt/!/Vl/1/!/t/t...-/1./:/1//1/t/ 
Vt/1/1./V /1./ /'...-/t/t/i./""1/1/f/ 

Figure 2. Programmable Memory 
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NTRODUCTIO TO PROGR MI G 

As previously described, there are sixteen registers per page: 

( + ) 0 through ( ) d - these registers are used for 
either program steps or data storage; 

( + ) e through ( -1 ) f - these registers are used for 
data storage only. 

The twenty-eight program registers , (+ ) 0 through (+ ) d, each 
contain fourteen locations called 'characters ' ; each character 
can contain either, one program step (one key strake) which 
gives a maximum capacity of 392 program steps, or one digit 
of a data number. Each piece of data consists of a twelve-digit 
number and a two-digit exponent so that, if data is stored in 
the program registers, a complete register is required for each 
number. The maximum program size of 392 steps is reduced 
by 14 steps for each program register used for data storage. 
Data and program steps cannot both be stored in any one regis­
ter at the same time. 

Each ' ~haracter' has a unique three-part address; the three 
parts are (always in this order): 

1) the sign of the page <+ or - ), 
2) the register designation (0 through d), 
3) the character designation (0 through d ). 

Thus, the third character in register c on the (- ) page is ad­
dressed as '(- ) c2'; 

'(- )2 c ' is the address of character c in the third 
register on the (- ) page; 

'(+ )2 c' is the address of character c in the third 
register on the ( + ) page. 

Each character has a depth of six locations; the locations are 
known as 'bits'. lt is these six 'bits' which contain in a coded 
form, either one program step or, alternatively, one digit of a 
data number. 

The code for each key is shown in the Appendix at the back of 
this manual and also on the pull-out card located at the lower 
front of the calculator. The code is in 'octal' form (based on 8 
instead of the normal 10 so that there are no B's or 9's); each 
key of the calculator is represented by a two-digit number and 
can, therefore, be used in a program. STEP PRGM (octal 51) 
is not usable as a program step. 

Any one of the two-digit in struction codes can be ~to_red in the 
six 'bits' or each character (this is not a contrad1ct1on of the 
earlier statement, that only one data digit can be stored per 
character, as each data digit requires a two-digit Gode-number). 
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INTRODUCTION TO PROGRAMMING 

lt is not necessary to use the octal code in order to program the 
calculator, so until it becomes necessary to edit and correct a 
program, it is more convenient to consider the memory in terms 
of only the two dimensions, registers and characters. 

When a program is written it is first assigned a starting address 
[because of the convenience of the END instruction , described 
on Page 70, it is usual to start at address ( + )00] . As each 
step is entered into the calculator, by pressing the appropriate 
keys, the program is automatically stored sequentially, begin­
ning at the starting address. With the first program step at 
( + )00 (for example) storage is used in the following sequence: 

(+ )00, (+ )01,----- (+ )09, (+)Oa, (+)Ob, (+ )Oe, 
( + ) 0 d, ( + ) 1 0, - . - - · ( + ) 19, ( +) 1 a, ( +) 1 b, ( + ) 1 c, 
( + ) 1 d, ( + ) 2 0, - . - - - u p to · - · · · ( + ) d c, ( + ) d d. 

When address (+)dd is filled the (+ ) page is completed and 
the 'program counter' automatically switches to the ( - ) page: 

. - . ( + ) d c' ( +) d d, (- ) 0 0' (- ) 0 1 ' - - . . - u p t 0 . . - . 

(- )dc, (- )dd. 

When address (- )dd is filled the 'program counter' automatical­
ly resets to address ( + )00, so that, if another key is then press­
ed, the original program step in ( + )00 will be erased and re­
placed by the new program step. 

The 'Program Counter' is best considered as those electronic 
circuits which automatically step the calculator sequentially 
through the memory. The programmer can preset the counter 
to start at any address, this operation is known as 'addressing 
the program counter' (See GO TO key on Page 68). 

The programmer can also instruct the counter to 'branch' dur­
ing a program (i.e. go to another address and continue stepping 
from there). Branching can take two forms; 'conditional' and 
'uncond itiona I'. 

lf the branch is 'conditional', the calculator makes the decision 
whether to branch or not; as a simplified example, the calcula­
tor may ask, "ls one number larger than another number?" lf 
the answer is NO, the calculator branches to another address 
and performs the steps from there; if the answer is YES, the 
calculator goes to the next step in the program. Conditional 
branching is fully described, starting on Page 83. 

An 'unconditional' branch gives the calculator no option; it must 
branch to the address indicated in the program (See GO TO 
key on Page 68 ) . 

BRA 
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INTRODUCTION TO PROGRAMMING 

NES The 91008 has subroutine capability. A subroutine is a se­
quence of program steps which is to be used many times, but 
which is stored only once in the memory. The program may 
'call for ' (i.e. branch to) the subroutine at any point designated 
in the program. When the subroutine is completed the program 
automatically returns to the step following the program step 
from which the subroutine was 'called '. Thus a repetitive sub­
routine may be stored only once in the memory yet used many 
times throughout a program; this results in considerable sav­
ing of program memory space. Subroutines are fully described, 
starting on Page 94. 

The display is blanked while a program is being run; when the 
program stops, the calculator returns to the 'display mode'. 

Many programs are short enough that the display will do no 
more than blink before reappearing; a long program, such as 
the diagnostic program, may leave the screen blanked for sever­
al seconds or even langer. lt is possible to write programs which 
put the'calculator tnto a loop (it conttnually branches in a circle 
and will never return to the display mode unless instructed to 
do so) ; when this occurs the keyboard is 'locked out' and no 
key will work until the program is stopped, by pressing the 
STOP key. 

An error written into a program may result in an incorrect an­
swer or it may put the calculator into a loop so that it remains 
blanked. When this occurs, press the STOP key and the dtsplay 
wi II retu rn. 
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PROGRAM WRITING 

A program is nothing more than a sequence of instructions tell­
ing the calculator what it must do in order to solve a particular 
calculation. ln the previous sections of this manual, whenever 
an example was to be performed, you, the operator, were 'pro­
grammed'. You were asked to press keys in a g1ven sequence to 
view a particular display; (in most cases) if the sequence was 
not followed exactly, the resulting display was not correct. ln a 
similar manner, the calculator must now be given a sequence 
of correct instructions. 

As an example, try the following: 

Enter three numbers (A, 8 and C) into the calculator 
so that A appears in the Z register, 8 in Y and C in X; 
choose simple numbers, say A==6, 8 :=5 and C:=3. 

The display should be: 

(A) 6 ~ z 
(8) 5 ~ y 
(C) 3 ~ X 

Now press whatever keys are necessary to solve A ~ 8 

[ 
6

; 
5
] . Write down each operation as it is performed; 

also write down the effect on each of the three display registers 
(the space below is included for this purpose; write the first 
operation in step 00 and use 'END' as the last step). 

STEP 

Enter the No's. 

(+)00 

01 

02 

03 

04 

05 

06 

07 

08 

etc. 

KEY 

DISPLAY 

X y z 

C(==3) 8(==5) A(==6) 

HA 
PROG 
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CONTINUED 

PROGRAM WRITING 

You have now written a usable program. lf you wish to enter 
your program into the calculator here is the procedure. 

SWITCH: RUN 

PRESS: END 

SWITCH: PROGRAM 

PRESS: the keys in the program sequence. 

SWITCH: RUN 

PRESS: END 

to run (and rerun) t he program: 

,enter A, 8 and C into Z, Y and X respectively. 

PRESS: CONT 

Ax 8 
Here are two (of several possible) programs to solve c 

1) DISPLAY 

STEP KEY X y 

Enter the numbers c 8 
00 ROLLt 8 A 
01 X 8 Ax8 

02 ~ Ax8 c 
03 x-:,y c Ax8 

• c Ax8 
04 - c • 

c AxB 
05 END c 

2) DISPLAY 

STEP KEY X y 

Enter the numbers c 8 
• c 8 "C 00 -• 

01 ~ 8" c A 

8,~ C 
AxB 

02 X c 
.... I B' 

AxB 
03 END c c 

z 
A 
c 
c 
c 
c 
c 

cJ 

z 
A 
A 
A 

A 

A] 

J 

j 
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PROGRAM WRITING 

Program writing may be divided, generally, into three ma1n 
steps. 

a) def1ne the problem; 
b) decide· how the problern is tobe solved; 
c) wnte the steps sequentially for the calculator. 

Example of program writing: 

a) 'define the problem': write a program to solve 
AxB 
A+B for any value of A and 8; when the pro· 

gram is complete display the result and display 
A and 8. 

b) 'dec1de how the problern is to be solved': the 
usual way to approach this is by means of a 
'flow-chart'; the initial chart should be as sim­
ple as possible. 

(initial flowchart) 

Multiply 
AxB 

~ r 

Add 
A+B 

,, 
Divide 
AxB 
A + B 

~ 
, 

Display 
the 

result 

Next, draw the 'flowchart' in greater detail and 
then add specific notes such as where numbers 
are to be stored, etc. lt may be necessary, if 
the problern is complex, to draw several ver­
sians of the flow chart. 

WRITING A 
ROGRAM 

63 
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CONTINUED 

\ 

P OGRAM WR TING 

(intermediate 
flowchart) 

,, 
STORE 

A, 8 

,, 
MUL TIPLY: 

Ax 8 , 
STORE THE 

RESULT 

' ,, r 

RECALL A, 8 
ADD: 
A+8 

,, 
RECALL A x 8 

DIVIDE: ~ ~ 88 

,, 
RECALL A, 8 

DISPLAY: : ~ 88 
A 
8 

(final flowchart) 

Enter A and 8 manually 

A~Y 
8 ~X 

II 

III 

IV 

V 

,, 
STORE 

A, 8 

,, 
MULTIPLY: 

Ax8 
STORE THE 

RESULT 

,, 
RECALL A, 8 

ADD: 
A+8 

,, 
RECALL A x 8 

DIVIDE::~ ~ 

,, 
RECALL A, 8 

DISPLAY: : ~ ~ 
A 
8 

Store in (+)Fand 
( + )e registers 

Store in Z 
register 

Use RCL key 

Use RCL key 

~ Z register 

~ Y register 
~ X register 

c) 'write the steps sequentially for the calculator': 

... 

Write the steps exactly as the keys wouJd be 
pressed if the operations were to be performed 
man ua lly; at each step write down the effect of 
the operation on the d1splay and storage regJs­
ters (the program pad, supplied with each cal­
culator, may be used for this). 

I 

j 
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PROGRAM WRITING 

(Starting with I in the final flow chart) A and 8 are 
stored in the memory: 

STEP KEY DISPLAY STORAGE 
(address) X y z (+)F (+)e 

(+)00 X-+( J 8 A 
01 F 8 A 8 
02 Y-+') 8 A 8 
03 e 8 A 8 A 

(II of the flow chart) multiply A and 8 and store the 
result: 

STEP 
(address) 

04 
05 

KEY 

X 

t 

X 

8 
8 

DISPLAY 
y z 

Ax8 
8 Ax 8 

STORAGE 
(+ )f (+ )e 

8 A 
8 A 

(II I of the flow chart) recall A and 8 and add them: 

STEP KEY DISPLAY STORAGE 
(address) X y z <+ )f (+)e 

06 RCL 8 A Ax8 8 A 
07 + B A+B Ax8 8 A 

(IV of the flow chart) recall A x B and divide: 

STEP KEY DISPLAY STORAGE 
(address) X y z (+ )f (+)e 

08 ~ A+8 AxB AxB 8 A 

09 • A+B Ax8 AxB - 8 A • A+8 

CONTINUED 
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CONTINUED 

P OGRAM WRITING 

(V of the flow chart) d isplay the result and A and 8 : 

STEP KEY DISPLAY STORAGE 
(address) X y z (+ )f (+)e 

Oa t A + B A+B Ax8 
A + 8 

8 A 

Ob RCL 8 A 
Ax8 8 A 
A + 8 

~:< Oe END 8 A 
Ax8 8 
A + B 

::~ NOTE 

The END (or STOP) must be given, otherwise, the 
program counter wou1d continue to the next address 
and perform whatever step happened to be in the 
memory. END is preferable to STOP as it automati­
cally resets the program counter to ( + )00 ready for 
the,next value of A and 8 to be entered. 

A 

Here is the complete program; this will be used later in this 
section to illustrate program operation (Page 72). The key 
codes have been added. 

STEP KEY KEY DISPLAY STORAGE 

(address) CODE X y z (+) f (+)e 

(+)00 X-+C l 23 8 A 

01 F 15 8 A 8 

02 y-+c > 40 8 A 8 

03 e 12 8 A 8 A 

04 X 36 B A x 8 8 A 

05 t 27 8 8 A x B 8 A 

06 RCL 61 8 A A x 8 8 A 

07 + 33 8 A+8 AxB 8 A 

08 

"' 
25 A+8 Ax8 A x B 8 A 

• 35 
AxB Ax8 8 A 

09 - A + 8 A + 8 • 

Oa t 27 A + B A + 8 
Ax8 8 A 
A + 8 

61 8 A 
Ax8 8 A 

Ob RCL A + 8 
..... Ax8 

8 A 8 A 
Oe END 46 A + 8 
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PROGRAM WRITING 

When a program is completed it is sometimes helpful to st~p 
through the program manually to che~k that the d1splay regJs­
ters do, indeed, contain the numbers 1n the program. 

EXAMPlE: 

manually execute the above program. 

SWITCH: FIXED POINT 

SWITCH: RUN 

SET: DECIMAL DIGITS to 5 

PRESS: 

PRESS: 

PRESS: 

PRESS: 

any digit for A 

t 

any digit for 8 

the keys in the step sequence 
shown in the program. 

The preceeding program could have been started as: 

STEP KEY KEY DISPLAY STORAGE 
(address) CODE X y z (+ )F (+)e 

00 CLEAR 20 0 0 0 0 0 
01 STOP 41 0 0 0 0 0 

Manually enter 
8 A 0 0 0 A and 8 - - -

02 ACC + 60 8 A 0 8 A 

the result in the d1splay and storage registers at step 02 is the 
same as in step 03 of the original program; one step has been 
saved. However, by using this alternative form it is necessary 
to press the CONT (continue) key twice to run the program; 
the first time to start the program and the secend time after 
the data is entered. With the original program CONT has to be 
pressed only once, after data entry (see Page 69 for use of 
CONT key). 
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PROGRAM KEYS 

Selects the mode of operation. 

PROGRAM MODE: used when entering a program from the key­
board and when editing a program. 

RUN MODE: used when performing calculations manually, re­
cording a program on a magnetic card, entering a program 
from a magnetic card, running a program and addressing 
the program counter. 

• 

Used to address the program counter and as an uncon­
ditional branch to the address designated by the steps 

, jmmediately following the GO TO instruction. 

GO TO, followed by the SUB/ RETURN instruction, followed by 
an address, causes an unconditional branch to the subroutine 
starting at the address designated (see Page 94 ). 

When GO TO is used either from the keyboard or as a program 
operation use of the page sign ( + or -) is page dependent; the 
sign of the page is required only if the branch is to be between 
pages: 

from to Required Number of 
( ) page ( ) page lnstructions steps 

(+) (+) GO TO, 4, 3 3 

( ) (- ) GO TO, 4, 3 3 

(+) (- ) GO TO, - , 4 , 3 4 

(- ) (+) GO TO, + , 4, 3 4 

NOTE 
Remember that, whereas branching is page depend­
ent, addressing a register, for data storage or recall, 
is not page dependent. ln thts case, regardless of 
whether the addressing instructtons are on the ( +) 
page or the ( ) page, a plus ( +) register ts ~uto­
maticatly assumed unless the (- ) ts used to tndtcate 
that the required regtster ts on the (- ) page. 
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PROGRAM KEYS 

One program step is required for each key stroke used to ad­
dress the memory: 

CORRECT INCORRECT 

STEP KEY STEP KEY 
(+)29 GO TO ( ) ( ) (+)29 GO TO ( ) ( ) 

2a 2a -5 
2b 5 2b c 
2c c 2c 

lf the GO TO, followed by an address (but no page sign), re­
quires program steps on both pages, then the branch will be to 
the address on the same page as the GO TO instruction: 

STEP KEY 

(+)dc GO TO ( ) ( ) 

C+)dd 5 
(- )00 8 
(- )01 

the program will go to address (+)58. 

'CONTINUE' is used to start program execution at the 
present address. Usually a manual operation but may 
be used as a 'no operation' program step (see Correct · 

ing a Program , Page 79). 

lf the program has halted at a STOP instruction, press CONT to 
continue running the program (at the next program step). 

lf the program has halted at an END instruction, press CONT 
to run the program [ starting at address ( + )00]. 

Halts the program and causes a return to the display 
mode (see Page 60). Use the STOP instruction in a 
program where data has to be entered manually. 

When the program is halted, any keyboard operation can be 
manually executed without affecting the stored program. lf, 
however, the keying sequence used stores data in a register 
which contains program steps, the program steps in that regis· 
ter will be destroyed. 

69 



70 PROGRAMMING THE 91008 

PROGRAM EYS 

( + )00. 

Halts program execution, causing a return to the dis­
play mode; also, resets the program counter to ( + )00 
so that pressing CONT begins program execution at 

When used as a program step END is the equivalent of: 

STOP, GO TO, +, 0, 0. 

When used from the keyboard, END is the equivalent of: 

GO TO, +, 0, 0. 

lf END is included in a program being entered from a magnetic 
card, the END instruction will stop the card reader and reset the 
program counter to ( + )00. This means that anything following 
the END instruction, if it is on the same page as the END in­
struction, cannot be re-entered into the calculator. For this rea­
son if the 'END' appears other than as the last required instruc­
tion on a page, or if data follows the END, then replace the END 
instruction, by any other instruction, before recording the pro-
gram. When the program has been re-entered from the card 
the EN9

1 
instructions can be re-inserted (see CORRECTING A 

PROGRAM on Page 79). I 

• 

This instruction single-steps the program. This is the 
only instruction on the calculator which cannot be in­
cl uded as a program step. 

ln PROGRAM mode, each time STEP PRGM is pressed, the next 
address tobe stepped (together with the instruction code at that 
address) appears in the Z register. The last address stepped 
(and the instruction code at that address) appears in the X 
register. 

NOTE 
The original contents of the Z register will reappear 
when the PROGRAM - RUN switch JS switched back 
to RUN; the onginal contents of the X register are 
lost. 

ln RUN mode, STEP PRGM single-steps the program, display­
ing the contents of X, Y, and Z registers after each step. Data 
must be entered at the proper program steps to check opera­
tion of the program. 

The use of STEP PRGM is fully detailed under EDITING A PRO­
GRAM and CORRECTING A PROGRAM (Pages 76 and follow­
ing). Several program instructions do not operate as expe~ted 
when the STEP PRGM key is used; these· are also expla1ned 
under EDITING A PROGRAM. 

j 
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PROGRAM KEYS 

Causes a brief return (approximately 1/ 8 of a second) 
to the display mode before continuing to the next step 
of the program. For a Ionger display use successive 

PAUSE instructions. lf the PAUSE key is hefd pressed, during 
the running of a program, a stop will occur at the next PAUSE 
instruction in the program (press CONT to continue running the 
program). 

The pause instruction is extremely useful in a program which 
runs for a long time because of branching instructions. The 
pauses enable the operator to observe, for example, the partial 
result of the calculation while the program is running. PAUSE 
also allows stopping the program, at a specified point, if the 
operator so wishes, by holding the PAUSE key depressed (if the 
STOP instruction were to be included in the program for this 
purpose, the operator would be forced to remain with the calcu ­
lator to press CONT after each STOP had occurred). Without 
the PAUSE instruction the display will remain blanked for the 
entire calculation; the operator has no way of knowing, during 
that time, whether the program is running correctly or not; in 
this situation the PAUSE can provide a valuable confidence 
factor. 

• 

Used as a PRINT command for peripheral equipment. 
For complete information refer to the Operating Manual 
for the particular peripheral. lf no printer is being used, 

the PR INT / SPACE instruction will act as the STOP instruction; 
this will require CONT to be pressed to continue running the 
program. 

The FORMAT instruction, foflowed by the next instruc­
tion, is used to control peripheral equipment; this al­
lows the cafculator to be used as a controller in small 

syst_ems. lf_ the ~MT is included in a program and no peripheral 
~qu1pment 1s be1ng used, then the program will stop after read­
·~g FMT and the next instruction; press CONT to continue run­
n•ng the program, starting at the second step after the FMT. 

When the FMT key is pressed, the display will blank· press any 
key and the displaywill return. ' 

For complete information, see the Operating and Service Man­
ual for the particular peripheral. 

7 
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PROGRAM OPERATION 

Each of the operations listed below are described and the 
sample program (shown on Page 66) is used as an illustrative 
example . 

Entering a program from the keyboard. 

Recording a program (and data) on a magnetic card. 

Entering a program from a magnetic card. 

Editing a program. 

Correcting a program. 

ln this section the keying symbols shown below will be used 
when addressing the program counter: 

GO TO ( + or ) Starting -( )( ) Address 

tf t! 
character page regtster 

stgn alphameric alphameric 
JJ 

Use either the ( +) or (-) key, depending on · which page, the 
( + ) page or the (-) page, is to be addressed. 

1. Address the program counter: 

SWITCH: RUN 

PRESS: 
GO TO 
c )( ) 

NOTE 

or - ) Starting 
Address 

lf the starttng address is (+ )00 then END may be 
used in place of GO TO, +, 0, 0 to address the pro-
gram counter. 

2. Enter the program: 

SWITCH: PROGRAM 

PRESS: keys in t he program sequence. 

l 

J 
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PROGRAM OPERATION 

As each step is entered, the X reg1ster displays the 
address and the octal code for the 1nstruction; the Z 
register d1splays the next address to be used and the 
instruction conta1ned in that address. The onginal 
contents of Y remain in Y. 

EXAMPLE: 

DISPLAY: 0 . I /7 ~ z 
original contents of Y ~ Y 

0.0 23 ~ X 

address ( + )00 contains octal code 23, the code 
for the X-+ ( ) key; add ress ( + )0 1, the next 
address to be used, contains octal 17, the code 
for the d key. 

3. Run the program: 

SWITCH: RUN 

PRESS: ~~~~ ( + or - ) 

or 

Starting 
Address 

PRESS: END if starting address is ( + )00. 

a. The program will run, beginning with the instruc­
tion in the starting address, when CONT is press­
ed. 

b. Enter data and press CONT as necessary for pro­
gram execution. 

EXAMPLE: 

enter and run the program for A x 8 (Page 66) 
A+B 

Enter the program: 

SWITCH: RUN 

CONTINUED 
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PROGRAM OPERATION 

J 

PRESS: 

or 

PRESS: 

GO TO 
( )( ) 

END 

+ 

SWITCH: PROGRAM 

0 0 

PRESS: keys in the program seq uence 

Observe that, as each step is entered, the X 
register displays the step address and the key 
code; the Z register displays the next address 
to be used tagether with whatever step is in that 
address. 

Address the program counter: 

SWITCH: RUN 

PRESS: 

or 

GO TO 
( )( ) 

PRESS: END 

Enter data (A and 8): 

0 

PRESS: digit keys for A 

PRESS: t 
PRESS: digit keys for 8 

Run the program: 

PRESS: CONT 

DISPLAY: Ax8 
A+8 

A ~ y 
8 ~X 

0 . 

To rerun the program, enter data as before and 
press CONT. ln th1s program it 1s not neces­
sary to readdress the program counter each 
time, the END 1nstruction automat1cally resets 
the counter to ( + )00. 

I 
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PROGRAM OPERATION 

The magnetic card has two parts, A and 8. The entire contents 
of one page of the memory (with the exception of the (+ )e, 
(+ ) f, X, Y and Z registers) may be recorded on either part of a 
card. To record (or enter) part A, insert the card into the card­
reader slot with the A arrow pointing down. Ensure that the 
pnnted side of the card is facing the keyboard. To record (or 
read) part 8, insert the card in the same manner with the 8 
arrow pointing down. 

NOTE 
lf data is to be recorded , following the program 
steps, the END instruction cannot be used on the 
same page as the data; if it is, the data will not be 
re-entered into the calculator memory as END will 
stop the card reader during entry. 

To record a program: 

SWITCH: RUN 

PRESS: ~~~~ ( + or - ) 
Starting 
Address 

INSERT: magnetic card into the card reader 
(with the A arrow down if both parts of 
the card are to be used) . 

PRESS: RE CORD (hold the key pressed un­
til the card is partially ejected) . 
lf both A and 8 parts of the ca rd 
are to be used, reinsert the card 
with the 8 arrow pointing down 
and press RECORD. 

NOTE 
The contents of the X register a re destroyed when a 
program is recorded. 

A ne:vv program can be recorded over an existing program by re­
peattng the record procedure with the new program. 

To permanently save a program recorded as program A or 8, cut 
off the corner of the card along the tip of the A or 8 arrow. 

\ 

\ 

RECORDI G 
PROGRAM 0 

MAGNE IC CA 

-RECORO . 
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PROGRAM OPERATION 

SWITCH: RUN 

PRESS: ~~~r~ ( + or - ) Starting 
Address 

INSERT: magnetic card into the card reader (with 
A or 8 arrow pointing down as required 
- A if both pages are to be entered). 

PRESS: ENTER 

NOTE 
The contents of the X, Y and Z registers remain un­
changed. 

lf the ( + ) page of the memory has just been filled, the pro­
gram counterwill now be set to (- )00, unless the END instruc­
tion wfiS entered on the ( +) page. ln this case the program 
counterwill now be set to ( + )00. · 

To enter the 8 part of the card on the (- ) page: 

(if necessary) 

PRESS: 
GO TO 
( )( ) - Starting 

Address 

insert the card, with the 8 arrow down and press 
ENTER. 

The program 1s now inserted and ready to be run. 

When a program has been entered into the calculator it may be 
checked step by step, either in the RUN or PROGRAM mode, 
by use of the STEP PRGM (step program) key. 

1. PROGRAM MODE: used to verify that the program steps 
have been entered as written in the program. 

SWITCH: RUN 

PRESS: 
GO TO ( + or ) Starting -( }{ ) Address 

SWITCH: PROGRAM 
..... 

PRESS: 
STEP 
PRGM 
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PROGRAM OPERATION 

Each time the STEP PRGM is pressed the program counter 
is incremented by one count. The X regtster wtll display 
the last program step address and the octal code for the 
program step at that address. The Z register will display 
the next program address and the instruct1on in that ad­
dress. 

NOTE 
When in the PROGRAM mode pressing any key, other 
than STEP PRGM , will cause that instructton to be 
entered as a program step. 

As an example, step through the program previously used 
(Page 66) and observe that the correct address and 
(octal) key codes are displayed in the X register. Switch 
back to RUN mode any time the program counter is to be 
re-add ressed. 

2. RUN MODE: used to verify that the program will operate 
as written. 

SWITCH: RUN 

PRESS: ~~~T~ ( + or - ) Starting 
Address 

Press the STEP PRGM key at each step; data must be en­
tered at the correct program steps to check operation and 
solution of the program. At each step the X, Y and Z regis­
terswill display the results of the operatton. 

ln the RUN mode (only), these instructions will not act as 
expected when the STEP PRGM key is being used: 

CONT FMT tF tF 
X<Y x:y 

IF 
x>y 

IF 
FLAG 

lf CONTinue is included in the program, thi s step must be 
replaced by a STOP or PAUSE instruction (see CORRECT­
ING A PROGRAM, for this procedure) before the program 
can be edited in the RUN mode. The calculator will auto­
matically continue execution of the program any time a 
CONT instruction is encountered . 

When STEP PRGM is pressed at a FMT instruction both 
the FMT and the next instruction are read ; the next time 
STEP PRGM is. pressed the secend instruction after the 
FMT will be executed. 

The 'conditional' branch instructions (IF FLAG, IF x < Y, 
JF x = y, IF x ,; y) cause the program counter to branch 
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PROGRAM OPERATION 

immediately, when the STEP PRGM key is used, if the con­
dition is not met (see CONDITIONAL BRANCHING keys, 
Page 83). 

As an example, suppose the following is part of a program 
to be edited in the RUN mode: 

STEP KEY 
- - . . . -. . . . 
(+)03 + 
. . - - - - . . . . 

08 IF X=y 

09 0 
Oa 3 
Ob X 

When STEP PRGM 1s pressed at step 08, if the number in 
the X register 1s equal to the number in the Y register 
then, as would be expected, the STEP PRGM must be 
prgssed at steps 09 and Oa before the .program counter 
goes to address 03. 

lf the numbers in X and Y are not equal, then, when STEP 
PRGM is pressed at step 08, the program counter auto­
matlcally goes to step Ob and multipl1es the numbers in 
X and Y. 

The other 'IF' keys operate in the same way. 

EXAMPLE: 

edit the :; ~ program (Page 66) in the RUN mode: 

address the program counter 

SWITCH: RUN 

PRESS: 

or 

GO TO 
( )( } 

PRESS: END 

enter data 

+ 0 

PRESS: any d igit keys for A. 

PRESS: t 

PRESS: any d 1git keys for B. 

0 

I 

j 
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PROGRAM OPERATION 

Step the program by pressing the STEP PRGM key: at 
each step venfy that the X, Y and Z reg1sters contain the 
results as predicted in the program. 

Any program step can be changed or deleted without re-enter­
ing the entire program into the calculator. 

SWITCH: RUN 

PRESS: GOTO ( + 
•( )( ) 

SWITCH: PROGRAM 

or - ) Address of step 
to be changed 

the step to be changed will appear in the Z register. 

PRESS: correct instruction key or, if the step is 
to be deleted , CONT ('no operat1on'). 

the correct step will appear in the X reg1ster. 

SWITCH: RUN 

EXAMPLE: 

Ax8 Ax8 
change the A + 8 program (Page 66) to A _ 

8 

SWITCH: RUN 

PRESS: 
GO TO 
( )( ) + 

SWITCH: PROGRAM 

PRESS: -

SWITCH: RUN 

PRESS: END 

0 7 

The program may now be run as before except that the solution 
' II b A X 8 

Wl e for A _ 8 : also the X, Y and Z registers, as shown in 

the program, will contain A - 8 in place of A + 8. 
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CONTINUED 

PROGRAM OPERATION 

Steps can also be inserted into a program. lf the program is 
short, it is faster to re-enter the program manually starting at 
the first incorrect step; if the program is long, the magnetic 
card may be used, as illustrated in the following example, or a 
'patch-in' method may be used (this will be explained after the 
next example). 

EXAMPLE: 

The steps shown below a re pa rt of a (pu rely hypo­
thetical) long program and it is required to insert 
two more instructions (say, ROLLt and jy') between 
steps 64 and 65. 

KEY 
STEP KEY CODE 

- . - . . . - . . . . . 
(+)62 ACC + 60 

63 t 27 

64 RCL 61 
I I 65 + 33 

66 {X 76 

67 END 46 

ln order to make these changes f trst enter the pro-
gram into the calculator: 

SWITCH: RUN 

PRESS: 
GO TO 

c )( ) + 

SWITCH: PROGRAM 

6 2 

PRESS: the keys in the program sequence. 

To correct the program: 

Record t he program, starting f rom address 
( + ) 65, on a magnet te card: 

SWITCH: RUN 

PR ESS: 
GO TO 
( )( ) + 

INSERT: magnetic card 

PRESS: RECORO 

6 5 

I 
I 

j 
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PROGRAM OPERATION 

Insert the two extra instruct1ons in locations 65 and 
66: 

PRESS: 
GO TO 
( )( ) + 

SWITCH: PROGRAM 

PRESS: t 
ROLL IYI 

6 5 

Re-enter the rema1ning steps (recorded on the 
program card) into address 67 and following: 

SWITCH: RUN 

INSERT: program card 

PRESS: ENTER 

the steps on the card will automatically be mov­
ed down the required two steps in the memory. 
The program sequence of the example will now 
be: 

KEY 
STEP KEY CODE 

. - . . . "' . . - . . . 
(+)62 ACC + 60 

63 t 27 
64 RCL 61 
65 ROLL 'f' 22 
66 IYI 55 
67 + 33 
68 ff 76 
69 END 46 

lf any branching instruct1ons are included in the 
program, change the alphameric instructions, 
where necessary, to conform to the changed 
addresses. 

lf a 'patch-in' technique is used to insert extra steps it is not 
necessary to change any branching address in the program. 

Using the same example as previously, it is required to insert 
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CONTINUED 

PROGRAM OPERATION 

two extra instructions (ROLL t and y ) between steps 64 and 
65. 

KEY 
STEP KEY CODE 
. - . - . -- . ... -
<+)62 ACC + 60 

63 t 27 
64 RCL 61 
65 + 33 
66 {X 76 
67 END 46 

To insert steps: 

1. Insert (any convenient) branching address 
in the steps preceeding step 65; 

2. at the new address, first insert the deleted 
I 

steps, then the new steps, then· branching in-
structions to return to step ( + )65. 

KEY 
STEP KEY CODE 

. . . . - - - . - - . . 
<+)62 GO TO ( ) ( ) 44 

63 7 07 
64 0 00 
65 + 33 
66 {X 76 
67 END 46 

KEY 
STEP KEY CODE 

<+ )70 ACC + 60 
71 t 27 
72 RCL 61 
73 ROLL t 22 
74 IYI 55 
75 GO TO ( ) ( ) 44 
76 6 06 
77 5 05 

I 

J 
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PROGRAM KEYS- CONDITIONAL BRANCHING 

Four keys located in the right hand block of the keyboard, are 
used for conditional branching (see also Page 59). These are: 

IF x< y, IF x == y, IF X> Y and IF FLAG (which operates 
in conjunction with SET FlAG). 

These three instructions compare the numbers contain­
ed in the X and Y registers. The indicated condition 
(e.g. is X equal to Y?) is tested. lf the condition is met 
(YES) the program continues with the next step. lf the 
condition is not met (NO) the program skips the next 
two steps and contin ues. 

NOTE 
The ' IF' instruct1ons compare all twelve (12) digits 
and the two-dig1t exponent of the numbers in the X 
and Y registers when testing for the condit ion indi­
cated . However, if the principle value of a number 
consists of d1g1t nine (9) in all twelve places then 
that number is considered to be equal to the next 
higher power of 10. 
(e.g. 9.999 999 999 99 x 102 = 103

) . 

CONDITION MET: When an 'IF' qualifier is met (YES) a 'GO 
TO' condition is set up. lf the steps following the 'IF' instruction 
contain an address, the program will branch to that address. lf 
the steps following the 'I F' contain operations, and not an ad­
dress, then the 'GO TO' condition is cleared and the operations 
are executed. 

Any one of the instructions listed below, if contained in the step 
following the 'IF', constitutes the start of an address so that the 
next steps must contain the remainder of the address: 

SUB/ RETURN, (+ ), (- ), any alphameric. 
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CONTINUED 

PROGRAM KEYS- CONDITIONAL BRANCHING 

NOTE 
a) Use of the ( + ) or ( - ) page signs is page depend­

ent (see GO TO key on Page 68) and, therefore, 
is not required unless the branch is between 
pages. 

b) The SUB instruction will cause a branch to the 
subroutine at the address designated. 

c) A 'continue' (CONT) cannot be used as a 'no 
operation' . in the step after the 'IF' instruction, 
if it is followed by any one of the following: 

SUB ~ RETURN, (+ ) ,(- ), any alphameric. 

This is because CONT does not clear the 'GO 
TO' condition set up when an I F instruction 1s 
met (YES). 

The following examples, (1) through (4) , are parts of imaginary 
programs. Each program contains some comb1nation of pos­
sible mstruct1ons following the I F instruction. ln each case the 
course of the program is mapped for 'conditlon met' (YES) and 
'cond1tion not met' (NO). 

EXAMPLE (1) 

Operations follow the 'I F' instruct1on: 

STEP KEY 
(+ )23 IF X =Y ~ (YES) (NO) 

24 TO POLAR 

25 t 
26 X 
27 . - . . 

EXAMPLE (2) 

Address fo llows the 'I F' instruction : 

STEP KEY 
(+)23 IF X =Y ~ (YES) (NO) 

24 2 
25 a 

Branches 
26 X to (+ )2a 

Multipl ies 
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PROGRAM KEYS- CONDITIONAL BRANCHING 

EXAMPLE (3) 

Address (with s1gn) follows •1 F' instruct1on: 

KEY STEP 
(+)23 

24 

IF X =Y --+ (YES) (NO) 

25 2 
26 a 

EXAMPLE (4) 

recalls the contents 
of ( + )a reg1ster to 
the X register 

SUB/ RETURN follows •IF' instruct1on: 

STEP KEY 

Branches to 
(- )2a 

(+)23 IF X=Y --+ (YES) (NO) 
24 

25 
26 
27 

•SUB• I RETURN 

-
4 
2 

enters 42 1n 
the X register 

Calls 
subroutine 
at address 
(- )42 

The following program illustrates use of an I F key (in this case 
IF x <Y): 

this program sums any number (N) until the total 
(Ln) is equal to, or greater than, 100, 

the final display shows N in the Z register, 100 in Y 
and LN(thefinal Ln)inX. •tFx < y' 

is used to test if Ln (or initially N) is equal 

to, or greater than, 100. lf N is negative, 100 is 
~e~e: reached and the program sums (- ) N to (- ) 
Jnf1n1ty. 
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. ' ,: ... IF ·· 

.. ::.x·<·.Y.· 
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CONTINUED 

PROGRAM KEYS - CONDITIONAL BRANCHING 

FLOWCHART: 

EnterN ._ -------------, 

(N = 2: n) 
enter 100 

Add 
(l:n + N)=l:n 

PROGRAM 

to run,the program press END (ftrst time only) enter N and 
press CONT. 

STEP 
<+)00 

01 

KEY 
t 
t 

02 ENTER EXP 

03 2 
04 ROLLt 

,----,. 05 PAUSE 

06 IF X<Y 

07 0 
os a 
09 END 

oa RoLLt 

Ob + 
Oe ROLL t 
Od GO TO ( ) ( ) 

10 0 
'---11 5 

KEY 
CODE 

27 
27 
26 
02 
22 
57 
52 
00 
13 
46 
22 
33 
31 
44 
00 
05 

DISPLAY 
X y z 
N N 
N N (N)=L n 
1 N L n 

100 N l:n 
Ln 100 N 

2: n 100 N 
2: n 100 N 
2: n 100 N 

Ln=~!L-N----1~0~0 ------N~l t 

N Ln 100 
N (Ln + N)=L n 100 

2: n 100 N 
L n 100 N 
L n 100 N 
2: n 100 N 

~:~ flashing display 
t f inal display 

At step 06 , if L n ts less than 100 the condttton tested is met, 
the program contin ues to step 07 and 08 and, as these contain 
an address, it branches to step ( + )Oa . When L:n ts not less 
than 100 (r.e. L:n == L: N 2: 100) the cond it ion ts not met; 
steps 07 and 08 are ski pped and the tn struction tn 09 ts ex· 
ecuted . 
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PROGRAM KEYS- CONDITIONAL BRANCHING 

The above program also illustrates the following: 

a) CLEAR is not always a necessary instruct1on; 

b) use of PAUSE to view partial results of the pro­
gram; 

c) manipulat1on of the contents of the X, Y and Z 
registers so that storage registers are not re­
qulred; 

d) use of END, at step 09, to automatically reset 
the program counter to ( + )00; 1f the program 
is to be recorded on a magnet1c card the END 
instruct1on must be changed to STOP 

e) the sign of the page is not required in the 
branching instructions (steps 07, 08 and 10, 
11) as the branches do not change pages. 

The following program calculates N! A new value for N can be 
entered at the end of the program, s1nce END automatically sets 
the program counterback to (+ )00. This program can calcu ­
late N! for values of N up to, and includ1ng, 69. 

N! = N (N - 1) (N - 2)- --- -(N- N + 2) (1) 

6! = (6) (5) (4) (3) (2) (1) : 720 

0! = 1 (by definition) 

(ln the program)N = number entered; 

NO 

Multiply 
(P x n) = P 

Subtract 
(n - 1) = n 

n = the current multiplier term N, (N - 1) , 
(N - 2), etc. 

P = the partial N! 

EnterN.------- - ---- - -, 
I 
I 

Store N ~ C+ )f I 
I 
I 
I 
I 
I 

N becomes n 
1 becomes P 

YES 

p = N! 
Recall N 

End, 
Display 

L _ _ ___ J 
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.IF 

,·:?.=<Y 
·... .. .... 

CONTINUED 

PROGRAM KEYS - CONDITIONAL BRANCHING 

PROGRAM 

To run the program: press 'END' (t he first time only), enter N 
and press 'CONT'. 

KEY DISPLAY STORAGE 
STEP KEY CODE X y z <+) F 

<+)00 x~< > 23 N 
01 F 15 N N 
02 t 27 N N = n 
03 1 01 1 n 
04 t 27 1 1 n 
05 ROLL t 31 1 n 1 : p 
06 IF X>Y 53 1 n p 

07 1 01 1 n p 

08 2 02 1 n p 

09 ROLL t 31 n p 1 
Oa X 36 n (P X n) = P 1 

I I Ob ROLL t 22 1 n p 

Oe 34 1 (n - 1)= n p 

Od GO TO ( ) ( ) 44 1 n p 

<+)10 0 00 1 n p 

11 6 06 1 n p 

12 F 15 N n = 0 p = N! 

13 END 46 IN 0 N! I~ .final 
d1splay 

A conditional branching instruction which tests a 'YES' 
or 'NO' condition stored in the calculator. The condi­
tion is set to 'YES', by the SET FlAG instruction, either 

from the keyboard or as a program step. 

Branching after the IF FlAG instruction is the same as for the 
conditional branch instructions previously described (IF x< y, 
IF x == y, and IF x> y). 

CONDITION MET: FLAG SET ('YES'} · the program 
continues with the next step following the IF FlAG 
instruction and also clears the flag to the 'NO' con-
dition. 

CONDITION NOT MET: FlAG NOT SET ('NO') - the 
program skips the next two steps following the IF 
FlAG instruction and continues with the third step. 
(See SET FlAG for example of the use of the IF FLAG 
instruction.) 
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• 

Sets the 'YES' condition which is tested by the IF FLAG 
instruction. May be set either from the keyboard, when 
the program is stopped, or as a program step. 

The 'YES' (SET FLAG) condition is cleared (to 'NO') when the 
IF FLAG instruction is encountered in a program; it is also 
cleared when a CLEAR instruction is encountered, either as a 
program step or (when the program is stopped) from the key­
board. 

The following program calculates the average value (X) of N 
data points, x i : 

X 1 +x 2 + X 3 + ----X n 
N 

This program i llustrates the following: 

2:Xj -
== X 

N 

a) use of I F FLAG, with the SET FLAG tnstruction 
set from the keyboa rd ; 

b) generation of a program counter (the number of 
data potnts ts counted by adding 1 to the pro­
gram counter each time a data point is entered) ; 

c) use of the accumulative registers ( -1 -) e and 
(+ )f ; 

d) use of the CLEAR to in itial ly clear ( + ) e , ( + ) f 
and the SET FLAG. 

FLOW CHART 

r----__.. Enter x 1 , or, if no 
data, set the flag 

~ 
(YES) (clears the) 

fla 
IF FLAG 

(is the flag flying?) 
,_ 

g 

~ 
(NO) 

------..~ sum x i [ L:x 1 ._.. (+ )e ] 

sum 1 [N ._.. C+)f ] 

• 

d ivide: 
L X i 
N 

,~ 

display: 
X 

9 
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CONTINUED 

PROGRAM KEYS- CONDITIONAL BRANCHING 

To operate the program: 

STEP 
(+ )00 

01 

02 
03 
04 
05 
06 
07 
08 
09 
Oa 
Ob 

Oe 

od 

1) PRESS: END CONT 

2) enter x 1 in t he X register 

3) PRESS: CONT 

4) enter x 2 in the X register 

5) PRESS: CONT 

6) repeat steps 4 and 5 for all remaining data 
points up to, and including, x n 

KEY DISPLAY STORAGE 

KEY CODE X y z (+) f (+)e 

CLEAR 20 0 0 0 0 0 

STOP 41 [E~~eJ 
IF FLAG 43 

0 00 
b 14 
t 27 x · I x · I (X 1-1) 

1 01 1 XI (x i -1> 
ACC + 60 1 XI (x i-1 ) N+ 1= N l:x 1 

GO TO { ) ( ) 44 
0 00 
1 01 

RCL 61 N LXI (x 1-1) N LXj 

• 35 N 
l:xl 

(x 1-1) - N .... • final 
END 46 (N X (x i-1)) ~ d1 splay 
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The next program illustrates use of the SET FLAG instruction as 
a program step. The program calculates an alternating series: 

1 - 3 + 5 - 7 + 9········-···00 

NOTE 
A series with s1mple terms is chosen as this program 
s ntended to lllustrate use of the IF FLAG and SET 

FLAG to alternately branch to either side of a loop. 
The branching technique can , however, be easily a­
dapted to any series with more complex terms. 

ln the program, each term (n) of the series is generated and 
added to the accumulative total (P). As each term is added , 
one (1) is added to a counter (N) , to count the number of terms. 

The sign of n m ust be a lternated ( + or - ); the flag is used to 
determine whether to leave n positive or change the sign to (- ). 
This is shown in the partial flow chart given below: 

,--------------
1 

I 
I 
I 
I 
I 
I 
I 
I 

r--1---, 
I Generate 1 
I Next 1 

L
I Value for n I __ t __ _J 

I 
I 
I 
I 
I 
I 
I 

~(NO) 

SET FLAG 

CHANGE SIGN 
(- )n 

(- )n 

(+ )n 

Add (+ )n to P 
Add 1 to N 

L _________ _ __ _ _ ...J 

lf the flag is set: 

(a) positive ( + )n is added to P; 

(b) the flag is cleared. 

The next time through the flag is not set: 

(a) negative (- )n is added to P; 

~ES) 

(clears flag) 

~ 

(+)n 

(b) the flag is set [so that the next time through a 
( + )n is added]. 
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PROGRAM KEYS- CONDITIONAL BRANCHING 

FLOW CHART: for series 1 - 3 + 5 - 7 + 9 - - - - - oo 

n = cu rrent term of the series 

I 

N = number of terms added 
P == the accumu lative total of the series. 

~(NO) 
, 

CLEAR (+ )e, (+)f 
and FLAG 

,, 
p 
N = 1 
n 

, 
Store P 
(ACC+) N 

PAUSE P 
TO DISPLAY N 

(-+- )n 

dr 

lnl + 2 = n 

IF FLAG 

~ (+)e 
~ (+)f 

~ z 
~y 

~X 

(YES) 

SET FLAG ~ (clears flag) 

CHANGE SIGN 
(-)n 

(-)n (+)n 
-

ADD (-+-)n toP -+ (+)e 
use ACC+ 

ADD 1 to N -+ (+)f 

~ 

l 
I 
l 
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PROGRAM KEYS- CONDITIONAL BRANCHING 

To operate the program: 

PRESS: END CONT 

To stop the program and display P, N and n: 

PRESS: PAusE ; press 'CONT' to continue running the 
program. 

To restart the program: 

PRESS: PAusE ( or sroP ) END coNr 

KEY DISPLAY STORAGE 
STEP KEY CODE X y z (+ )F (+)e 

(+)00 CLEAR 20 0 0 0 0 0 
01 1 01 1 = p 0 0 ~ ~ 02 t 27 1=N p 0 
03 ACC + 60 N p 0 N p 
04 t 27 1=n N p 
05 PAUSE 57 display l+n PI 06 PAUSE 57 N 
07 t 27 + n -+- n N 
08 IYI 55 -+- n ln = n N 
09 2 02 2 n N 
Oa + 33 2 n+ 2 = n N 
Ob ~ 25 n N N 
Oe IF FLAG 43 
Od 1 01 

(+)10 3 03 
11 SET FLAG 54 
12 CHG SIGN 32 - n N N 
13 t 27 + n + n N 
14 1 01 1 + n N 
15 ACC + 60 1 ± n N N+ l =N P+ (+ )n=P 
16 t 27 1 1 ± n N p 
17 RCL 61 N p + n 
18 ROLL 'f' 22 + n N p 
19 GO TO ( ) ( ) 44 
la 0 00 
lb 5 05 
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PROGRAM KEYS- SUBROUTINES 

When a subroutine is called the calculator 'remembers' the re­
turn-address; up to five return-addresses can be 'remember­
ed' at any one time. As soon as a return ts made from a sub­
routine, the return-address ofthat subroutine ts 'forgotten'; the 
calculator is now ready to remernher another return-address. 

ln the preceeding illustration the number of subroutines called, 
du ring subroutine # 1, is (apparently) limited to four (#2 
through #5); this is because the subroutines (# 1 through 
#5) are 'nested' to a depth of five. However, more subroutines 
may be called du ring subroutine # 1. For example, after the 
return from #4, the return-address of #4 and #5 are 'tor­
gatten'; there is now room for two more subroutines to be 
called. 

ln summary: 

1. any number of subroutines can be used during a 
program; 

2. any number of subroutines can be used during 
a subroutine, however, 

3. no more than five subroutines can be used at 
any one time during a program. 

The following is part of the program (on Page 97) which uses 
a subroutine. 

STEP KEY STEP KEY 
. . . . . -- . . . . . . . . . . . . . 
<+)17 t (+)24 x~', 

18 GO TO ( ) ( ) . . . . . . . . . . 
19 •SUB• I RETURN 38 PAUSE 

la 2 39 PAUSE 

1b 4 3a •SUB• I RETURN 

1c y:() 3b • • .& - • 

At step ( +) 1 b the program branches to the subroutine starting 
at address ( + )24 and executes the instructions of the sub­
routine; at step ( + )3a the program branches back to address 
(+)1c and continues executing the program. 

The following program illustrates the use of a subroutine; the 
N! program (Page 88 ), slightly alte red, is used as the sub­
routlne. 

This program calculates possible combinations (C) of n objects, 
taken k at a time. 

For example, if a box contains (n) 15 different colared balls, 
how many possible color combinations (C) are there if (k) 5 
balls are selected (and then returned) at a time. 

Answer = 3,003 
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CONTINUED 

PROGRAM KEYS- SUBROUTINES 

n n! 
The formula used is: C k = k! (n _ k)! 

SIMPLIFIED FLOW CHART: FINAL FLOW CHART: 

I 

k! 

n! 

n! 
k! 

(n - k)! 

press CONT . ..._ --, 

t 
CLEAR (+ )e and (+ )f 

and STOP 

, 
enter n and k, 

press CONT 

Store: n ~ (+ )e 
k ~(+)f 

1 

~------1--t k) 
N! :. k! I 

Store k! ~ d 
~i + (n - k)! = C , 

Recall n 
~--+-----~ n) 

N! -
----~--~ .. ~ n! 

Subroutine -- / ) 
N! .. ( ) 

Recall k! 
Divide n! / k! 
Store ~ d 

,, 
Recall n and k 
Subtract (n - k) 

• 
N! ~---+----t n - k) 
---1-~~ (n - k)! 

Recall n! / k! 
Divide: 
n! / k! + (n - k)! = C 

END 
(Display) 

~------J 
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PROGRAM KEYS- SUBROUTINES 

To run the program; press 'END' (the first time only) , CONT; 
then enter n and k and press CONT. 

KEY DISPLAY 
STEP KEY CODE X y z 

(+)00 CLEAR 20 Enter I 01 STOP 41 k n 
02 ACC + 60 k n 
03 GO TO ( ) ( ) 44 
04 •SUB• I RETURN 77 
05 2 02 
06 4 04 
07 x-.c > 23 k! 
08 d 17 
09 e 12 n 
Oa GO TO ( ) ( ) 44 
Ob •SUB• I RETURN 77 
Oe 2 02 
Od 4 04 

(+)10 t 27 n! n! 
11 d 17 k! n! 
12 • 35 k! - n! / k! • 
13 Y~') 40 
14 d 17 
15 RCL 61 k n 
16 - 34 k n - k 
17 t 25 n - k 
18 GO TO ( ) ( ) 44 
19 .t.SUB• I RETURN 77 
1a 2 02 
1b 4 04 
1c y;() 24 (n- k)! 
1d d 17 (n- k)! n! / k! 

(+)20 • 35 - c • 

CONTINUED 

STORAGE 
(+)F ~. k 
<+>e ~. n 
<+)d )Ci, n!/ k! 
(+)c N 
<+)b 
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PROGRAM KEYS- SUBROUTINES 

KEY DISPLAY 
STEP KEY CODE X y z 

21 t 27 c 
CONTINUED 22 RCL 61 k n c 

23 END 46 k n c 
~ final display 

change to STOP (41) 
for recording 
on a magnetic card. 

(+)24 x~(, 23 N 
25 c 16 
26 t 27 
27 1 01 
28 t 27 
29 ROLL t 31 
2a IF X>Y 53 

I i 2b 3 03 
2c 6 06 I 

j 2d ROLL t 31 
(+)30 X 36 

31 ROLLt 22 
32 - 34 
33 GO TO ( ) ( ) 44 
34 2 02 
35 a 13 
36 c 16 N 0 N! 

37 ROLL t 22 N! N 0 
38 PAUSE 57 I N~lashin~ display

0
] 

39 PAUSE 57 
3 a •SUB• I RETURN 77 

..... 
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ADDITIONAL PROGRAMMING 

Here are some guidellnes to efficient use of the memory. 

NOTE 
Program steps and data cannot both be stored at the 
sametime tn one register. 
Data stored on the ( + ) page requires less steps to 
store and recall than does data stored on the (- ) 
page. 
The (-+-)eand (+ )Fregisters are used only for data 
storage. 
The contents of ( -+- )e and (+ )F [ and the X, Y and 
Z] registers cannot be recorded on a magnetic card. 

1) Generally, start program steps at address ( + )00 and se­
quentially fill the ( + ) page; then continue wtth address 
(- )00 and fill the (- ) page. 

2) Start data storage on the ( + ) page; fill register ( + )fto 
(+ )a, in that order. Next, use the ( )fand ( )e registers 
before storing data in the ( + ) numeric registers, ( + )9, 
( + )8, - - - etc. Reserve the ( + )e and ( t-)f registers , when 
appllcabte, for use with the ACC+, ACC · and RCL instruc-
tions. 

3) lf a program requires a complete page for data storage, 
sta rt the steps at add ress (- )00 and reserve the ( + ) page 
for data storage. 

4) When program steps do not leave sufficient memory space 
for data storage, use a 'destructive' routine. ln this case, 
program steps whtch will be required only once during the 
program, can be started at (for example) address (+ )aO. 
After these steps have been used, the registers containing 
them can then be used for data storage. 

This technique requires recording the program on a magne­
tic card, the steps are reinserted into the memory each 
ttme the program is to be run. 

5) 'Cascading magnetic cards' is a variation of the destructive 
routtne used when programs too large for the memory are 
required. 

ln this case the first part of the program is entered from 
the keyboard and recorded; this is repeated with the next 
part of the program, and so on, until the complete program 
1s recorded on a series of cards. The first card is re-enter­
ed and that part of the program run; this is repeated with 
the remaining cards until the program is completed . 

Care must be taken to ensure that, as each card is entered, 
data stored in the registers is not destroyed. The END in­
struction may be used, this will stop the card reader at the 

EFFICIENT U 
OF THE MEM 

99 
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ADDITIONAL PROGRAMMING 

required point in the memory. Alternatively, reserve the 
( + ) page for data storage only and write all program steps 
on the (- ) page. 

lf peripheral equipment is to be used at a later date, it 1s ad­
visable, if possible, to make provision for this at the time the 
program is written. Insert a 'no operation' in each step required 
to control the peripheral equipment. The 'continue' (CONT) in­
struction may be used as a 'no operation'. This allows the pro­
gram to be run now; then, when required, extra steps can be 
easily inserted and it will not be necessary to change the ad­
dressing instructions in the program. 

For the Model 9120A PRINTER Insert 'CONT' in the program 
wherever a 'PRINT' instruction w1ll be required: 

PR INT / SPACE causes the printer to print any combina­
tion (selected on the printer) of the contents of the X, Y 
and Z registers; 

'succesive PR I NT .... SPACE instructions .cause the printer to 
space after printing. 

For the Model 9125A X-Y RECORDER make provision for a Sub­
routine to be written to control the recorder. ln this case insert 
five (5) success1ve 'CONT' instructions in the program, then 
when required, these can be replaced by GO TO, SUB, ( + or -), 
( ), ( ) and the subroutine can be inserted in any available 
part of the memory . 

.... 

I 

j 
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STEP SAVING 

Foflowing are more step-saving hints. 

lf a constant is required during a program this can be entered 
as program steps, thus saving part of a storage register. This 
ts particularly valuab~e when used in a subroutine. 

STEP KEY 
22 ROLL f. 
23 2 
24 • 
25 1 
26 3 
27 

after step 26, 2.13 will be in the X register. 

Powers of 10 can be entered ustng the ENTER EXP key: 

STEP KEY 

22 t 
23 ENTER EXP 

24 4 
25 

after step 24, 1 x 104 (10,000) will be in the X register. 

To multiply by 2; use the plus{+) instruction: 

STEP KEY 
34 rr 
35 t 
36 + 
37 

after step 36, 2 11' will be in the Y register. 

ENTER 
CO S 

01 
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STEP SAVING 

To calculate the square root of the sum of two squares 

( ~ A2 + 82 ): 

KEY 
Enter A ( ) 

t 
Enter 8 ( ) 

TO POLAR 

~ A2 + 8 2 appears in the X register. As TO POLAR is the 
operation which converts reetangular coordinates to polar Co­
ordinates, the angle (9) 1n either degrees or radians, appears in 
the Y register. 

To conditionally add or subtract (multiply or divide): 

I 

NO 

(+) 

STEP KEY 
61 . - . . 
62 IF x:y 

63 Ace+ (or) X 
64 Ace+ (or) X 
65 ACC - ( Or) -:-

YES 

+ 
(x) 

if x == y, steps 63 through 65 result in a net addition (multipli· 
cation) ; 

tf x f:. y steps 63 and 64 are skipped and the subtraction 
(d ivision) is executed. 

The plus ( + ) and ( ) signs cannot be used as they constitute 
the start of a branching address. 

I 

j 
~ 

' 
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STEP SAVING 

To make a conditional return from a subroutine: 

NO 

Remainder 
of subroutine 

STEP KEY 

.... 

75 IF X=J 

76 9 
77 2 
78 .... 

. . . . 
92 •SUBY / RETURN 

YES 

RETURN 

103 
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APPENDIX 

RANGE OF 
ARGUMENTS 

Range of arguments for tngonometric, hyperbolic, logarithmic 
and exponential functions . 

sin x, cos x, tan x; 
stn 1 x; 
cos 1 x; 
tan 1 x; 
sinh x; 
cosh x; 
tanh x; 
s1nh 1 x; 
cosh - t x; 
tanh - 1 x; 
I n x; 
log x; 
e x; 

X< 1 X 1010 

X <1 
X :51 

any x 
X < 230.25 
X < 230.25 
X < 230.25 

any x 
X 2:1 
X < 1 
X > 0 
X > 0 
- 227 .95 < X < 230.25 

Range of the 91008 9 999 999 999 x 1099 to 1 x 1 Q-9 

ERROR 
SUMMARY 

The follow1ng is a summary of maximum calcula tor fun ction 
errors. They are expressed as abso lute errors unless relative 
error is noted. 

1\ 

Absolute error = 1f(X) - f(X) I 
Relative error = lf(X) - f(X) I 

f(X) 
f(X) = exact va I ue 

f(X) = ca lculated value 

CONTINUED 



APPENDIX 

Note: 
a) One visible count is one count in the tenth digit. 
b) "No. of decades of circles" refers to the number of in· 

teger circles divided by 10. 

I. 
II. 

II I. 
IV. 
V. 

VI. 

VII. 

ADD(+ , - ) -+- 5 x 1 o -n x 1 o (larger addend exponent) 

MPY -+- 1 / 2 visible count 
DIV -+- 1 / 2 visible count 

-1- 1 / 12 visible count 
6 < 1 rad -+- 4 X 10-11 

SQRT 
cos e 

1 rad < 9 < 1T -+- 9 X 10-11 

~ 9 < 27T + 28 X 10-11 
< 6 -+- 18 X 10-10 X 1 o(no. Of decades 

of circles) 

7T 
21T 

IJ 

SIN 9 9 < 1 rad ::t: 1 visible count 
1 rad < e < 1T + 12 x 10-11 

:Se < 2 7T + 31 x 10-11 
~ 9 ::::: 18 X 10-10 X 1 o(no. Of decades 

of circles) 

1T 

27T 

TAN 9 9 < 1 rad -t- 1 1/ 2 visible count 
-+- 1 / 2 (exp of answer) 1 rad :S 9 < rr 

2rr s e 

+ 2 x 10-10 (visible counts) 
-+- 1 x exp of answer 
-+-3 x 10-1o (visible counts) 

-+- 5 x exp of answer 
x 10(no. of decades of circles) 

-+-31 X 10 - 10 X 1 Q(no. Of decades 

of circles) visible counts 

VIII. POLAR TO RECT same as cos 9 and sin 9 
-t- 1 // 10 visible count IX. TAN -1 (a) radians 

degrees 
X. SIN -1 (a) a< .707 
XI. COS - t (a) a < .707 

XII. SIN 1 (a) a> .707 

XIII. COS - t (a) a> .707 

-+- 1 / 4 visible count 
-+- 1 / 2 visible count 
-+- 1 / 2 vis1 ble count -+- 1 0-11 

rad + 10 10 

deg + 70 x 10 10 

rad + 10 10 

deg + 70 x 10 10 

... 





TO 
POLAR 

62 

TO 
RECT 

66 

RCL 

61 

Ace· 
-
63 

ACC 
+ 
60 

I Y I 

55 

int x_ 

64 

74 

ln x 

65 

log x 

75 

arc 
• 

72 

hyper 
y 

67 

• 
s1nx ' ' 

70 

cosx 

73 

tanx 

71 

a b 
13 14 30 

c d ROLL 

"' 16 17 31 

e F t 
ROLL 

12 15 22 

J-+C ) 

40 24 25 

X-+<> X+-C 1 t 
23 67 27 



X 

76 

• 
• 

35 

36 

34 

33 

APPENDIX 

CHG 
SIGN 

32 

7 
07 

4 
04 

1 
01 

0 
00 

ENTER 
EXP 

26 

8 
10 

5 
05 

2 
02 

• 

21 

KEY CODES 

CLEAR 
X 

37 

9 
11 

6 
06 

3 
03 

56 

CLEAR 

20 

FMT 

42 

PR INT 
SPACE 

45 

77 

CO NT 

47 

IF 
FLAG 

43 

IF 
X<Y 

52 

IF 

X=Y 

50 

IF 
x>y 

53 

GO TO 
{ ) ( ) 

44 

The number shown below each key is the (octal) instruction 
code. These are also shown, in numerical order, on the pull -aut 
card at the front of the calculator. 

Refer to Page 58 for an explanation of the code. 

SET 
FLAG 

54 

PAUSE 

57 

STOP 

41 

END 

46 

STEP 
PRGM 



HEWLETT • PACKARD jJ SALES AND SERVICE 

ITED STATES 
LABAMA 

P 0 Box 4207 
003 By d Spring Road S W 

Huntsvllle 35802 
Tel (205 881-4591 
TWX 810·726·2204 

ARIZONA 
009 North Scottsdale Road 

Scottsdale 85251 
e 602 945 7601 

TWX 910 950 1282 

57 [dst Broadway 
Tucson 85716 
Te 602 l98 2313 
rw 9109521162 

ltd 

111 East Avenue 
Norwalk 06851 
Tel (203) 853·1251 
TWX 710·468·3750 

DELAWARE 
3941 Kennett Pike 
Wllmlngton 19807 
Tel· (302) 655·6161 
TWX 510·666·2214 

FLORIDA 
P.O. Box 545 
Su1te 106 
9999 N.E. 2nd Avenue 
Mlami Shores 33153 
Tel (305) 754 4565 
TWX· 810 848·7262 

P 0 Box 20007 
Herndon Sta tion 32814 
621 Commonwea lth Avenue 
Orlando 
Tel: (305) 841-3970 
TWX 810·850 0113 

P 0 Box 8128 
Madeira Beach 33708 
410 150th Avenue 
St. Petcrsburg 
Te l 81 3 391 0211 
TWX 810·863 0366 

GEORGJA 
P.O Box 28234 
450 ln terstate North 
Atlanta 30328 
Tel (404 436·6181 
TWX 810 766·4890 

ILLINOIS 
5500 Howard Street 
Skokle 60076 
Tel 312 677-0400 
TWX 910-223·3613 

BRITISH COLUMBIA 
Hewlett Packard (Canada) Ltd. 
304·1 037 West Broadway 
Vancouver 9 
Tel 604 738·5301 
TWX 610 922·5059 

INDIANA 
4002 Meadows Drive 
lndlanapolls 46205 
Tel. (317) 546 4891 
TWX: 810-341·3263 

LOUISIANA 
P.O. Box 856 
1942 Wllllams Boulevard 
Kenner 70062 
Tel: (504) 721 -6201 
TWX 81 0·955·5524 

MARYLANO 
6707 Whltestone Road 
Baltlmore 21 207 
Tel: (301) 944 ·5400 
TWX: 710·862·0850 

P 0 Box 1648 
2 Choke Cherry Road 
Rockvllle 20850 
Tel · (301) 948·6370 
TWX 710·828·9684 

MASSACHUSElTS 
32 Hartweil Ave. 
lexlngton 02173 
Te l (617) 861 8960 
TWX 71 0·326 6904 

MICHIGAN 
24315 Northwestern Highway 
Southfield 48075 
Tel: (313) 353·9100 
TWX 81 0·232· 1532 

MINNESOTA 
2459 Umversity Avenue 
St. Paul 55114 
Tel (612) 645·9461 
TWX 910·563·3734 

M ISSOURI 
9208 Wyoming Place 
Kansas City 64114 
Tel (816) 333·2445 
TWX· 910·771 ·2087 

MANITOBA 

II 

Hewlett-Paekard (Canada ltd 
511 Bradford Ct 
St. James 
Tel · C204) 786-7581 

c T AL AND SOUTH AMERICA 
ARGENTINA 
Hewlett Paekard Argentina 
S ACe I 
la>~alle 1171 • 3 
Buenos Alres 
Tel 35·0436, 35·0627, 35·0431 
Telex 012 1009 
Cable HEWPACKARG 

BRAZIL 
Hewlett-Packard Do Brasil 
I e C l tda. 
Rua Coronel. Oscar Porto, 691 
Sao Paulo • 8, SP 
Tel 71· 1503 
Cable HEWPACK Sao Paulo 

Hewlett-Packard Do Brasil 
I e C ltda. 
Avenida Frankhn Roosevelt 84· 
grupo 203 
Rio de Janei ro, lC-39, GB 
Tel 32·9733 
Cable HEWPACI' R10 de JaneHo 

CHILE 
Heetor Calcagni P. 
Casll la 13942 
Estado 215 • Oflclna 1016 
Santlago 
Tel · 31 -890, 490·505 

COLOMBIA 
lnstrumentaeion 
Henrik A Langebaek & K1er 

ltda. 
Carrera 7 # 48·59 
Apartado Aereo 6287 
Bogota, 1 D.E. 
Tel: 45-78·06, 45·55·46 
Cable: AAR IS Bogota 

COSTA RICA 
lic. Alfredo Gallegos Gurdiän 
Apartado 3243 
San Jos6 
Tel: 21-86·13 
Cable: GALGUR San Jos~ 

ECUADOR 
laborat orlos de Radio· lngenieria 
Calle Guayaqull 1246 
Post Offlee Box 3199 
Qulto 
Tel : 12496 
Cable: HORVATH Qulto 

El SALVAOOR 
Elect r6nica 
Apartado Postal 1589 
27 Avenida Norte 1133 
San Salvador 
Tel : 25·74·50 
Cable: ELECTRONICA 

San Salvador 

GUATEMALA 
Olander Associates latin Amerlca 
Apar tado 1226 
7a. Calle, 0·22, l ona 1 
Guatemala City 
Tel: 22812 
Cable: OLALA Guatemala Ci ty 

2812 South Brentwood Blvd. 
St. Louis 63144 
Tel: (314) 962-5000 
TWX: 910·760·1670 

NEW JERSEY 
W. 120 Century Road 
Paramus 07652 
Tel: (201 ) 265·5000 
TWX: 710·990-4951 

1060 N Kings Highway 
Cherry Hili 08034 
Tel: (609) 667-4000 
TWX: 710-892-4945 

NEW M EXICO 
P.O. Box 8366 
Stat1on C 
6501 lomas Boulevard N.E. 
Albuquerque 87108 
Tel: (505) 255·5586 
TWX 910·989·1665 

156 Wyatt Drive 
las Cruces 88001 
Tel : (505) 526·2485 
TWX· 910·983·0550 

NEW YORK 
1702 Centrar Avenue 
Albany 12205 
Tel: (518) 869·8462 
TWX: 710·441·8270 

1219 Campville Road 
Endicott 13764 
Tel : (607) 754·0050 
TWX· 510·252·0890 

82 Washington Street 
Poughkeepsle 12601 
Tel: (914) 454-7330 
TWX: 510-248·0012 

39 Sag1naw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510·253·5981 

NOVA SCOTIA 
Hewlett-Paekard (Canada) Ltd. 
2745 Dutch V1llage Rd . 
Su1te 203 
Hallfax 
Tel: (902) 455.0511 
TWX: 610·271-4482 

MEXICO 
Hewlett-Pae kard Mexicana, S.A 
de C.V. 
Moras 439 
Col. del Valle 
Mexlco 12, D.F. 
Tel: 75-46-49 

NICARAGUA 
Roberto Terän G. 
Apartado Postal 689 
EdifiCiO Terän 
Managua 
Tel 3451, 3452 
Cable: ROTERAN Managua 

PANAMA 
Electr6nica Balboa, S.A. 
P.O. Box 4929 
Ave. Manuel Espinosa No. 13·50 
Bldg. Allna 
Panama City 
Tel : 30833 
Cable: ELECTRON Panama Ci ty 

1025 Northern Boulevard 
Rt\fJyn, Long lsland 11576 
Tel, (516) 869·8400 
TWX: 510-223·08ll 

5858 East Molloy Road 
Syracuse 13211 
Tel. (315) 454·2486 
TWX: 710·541·0482 

NORTH CAROLINA 
P.O. Box 5188 
1923 North Maln Street 
High Point 27262 
Tel: (919) 882·6873 
TWX: 510·926·1516 

OHJO 
25575 Center Ridge Road 
eleveland 44145 
Tel: (216) 835-0300 
TWX 810·427·9129 

3460 South Dlxle Drive 
Dayton 45439 
Tel · (513) 298·0351 
TWX· 810·459·1925 

OKLAHOMA 
2919 Un1ted Founders Boulevard 
Oklahoma City 73112 
Tel (405) 848·2801 
TWX: 910·830·6862 

OREGON 
Westhllls Mall, Suite 158 
4475 S.W. Schalls Ferry Road 
Portland 97225 
Tel: (503) 292·9171 
TWX: 910·464-6103 

PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroevllle 15146 
Tel: (412) 271·0724 
TWX· 710·797·3650 

ONTARIO 
Hewlett-Packard (Canada) l td. 
880 Lady Ellen Plaee 
Ottawa 3 
Tel: (613) 722·4223 
TWX: 610-562·1952 

Hewlett-Packard (Canada) ltd. 
1415 Lawrence Avenue West 
Toronto 
Tel : (416) 249-9196 
TWX: 610-492·2382 

PERU 
Fernando Ezeta B. 
Avenida Petit Thouars 4719 
Miraflores 
Casllla 3061 
Llma 
Tel: 50346 
Cable: FEPERU lima 

PUERTO RICO 
San Juan Eleetronies, lne. 
P.O. Box 5167 
Ponce de Leon 154 
Pda. 3-Pta. de Tlerra 
Tel: (809) 725·3342 
Cable: SATRONICS San Juan 
Telex: SATRON 3450 332 

URUGUAY 
Pablo Ferrando S.A. 
Comerclal e lndustrlal 
Avenlda Jtalla 2877 
Casilla de Correo 370 
Montevideo 
Tel : 40·3102 
Cable: RADIUM Montevideo 

1021 8th Avenue 
King of Prussla Jndustrlal Park 
King Of PrUU II 19406 
Tel: (215) 265·7000 
TWX: 510-660·2670 

RHODE ISLANO 
873 Waterman Ave 
East Prov1dence 02914 
Tel· (401 ) 434·5535 

TEXAS 
P.O. Box 1270 
201 E. Arapahoe Rd. 
Rlchardson 75080 
Tel· (214) 231·6101 
TWX: 910·867·4723 

P.O. Box 22813 
4242 Rlchmond Avenue 
Houston 77027 
Tel: (713) 667-2407 
TWX: 910·881·2645 

GOVERNMENT CONTRACT OFFICE 
225 Billy Milcheil Road 
San Antonio 78226 
Tel: (512) 434·4171 
TWX: 910·871-1170 

UTAH 
2890 South Maln Street 
Salt Lake Ci ty 84115 
Tel: (801 ) 486·8166 
TWX: 910·925·5681 

VIRGINIA 
P.O. Box 6514 
2111 Speneer Road 
Rlchmond 23230 
Tel: (703) 282-5451 
TWX· 710·956-0157 

WASHINGTON 
433·108th N.E. 
Bellevue 98004 
Tel: (206) 454·3971 
TWX: 910·443·2303 

FOR U.S. AREAS NOT 
LISTEO: 
Contaet the regional offlee near-
est you: Atlanta , Georgia .. . 
North Hollywood, Californla . . . 
Paramus, New Jersey .• . Skokie, 
lllinois. Thelr complete ad· 
dresses are llsted above. 

QUEBEC 
Hewlett-Packard (Canada) ltd. 
275 Hymus Boulevard 
Pointe Clalre 
Tel : (514) 697·4232 
TWX: 610·422·3022 
Telex: 01·20607 

FOR CANADIAN AREAS NOT 
LISTEO: 
Contact Hewlett·Paekard (Can· 
ada) ltd. in Pointe Clalre, at 
the complete address lfsted 
above. 

VENEZUELA 
Hewlett·Packard Oe Venezuela 
C.A. 
Apart ado del Este 10934 
Chaeaito 
Caracas 
Tel: 71.88.05, 71.88.69, 71.88.76 
Cable: HEWPACK Caraeas 

FOR AREAS NOT LISTED, 
CONTACT: 
Hewlett -Packard lnter-Amerlcas 
3200 Hillview Ave. 
Palo Alto, California 94304 
Tel: (415) 326·7000 
TWX: 910·373·1267 
Cable: HEWPACK Palo Alto 
Telex: 034·8461 
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EURO PE 
AUSTRIA 
Unilabor GmbH 
Wissenschaftliche Instrumente 
Rummelhardtgasse 6/3 
P.O. Box 33 
Vlenna A-1095 
Tel: 42 61 81 
Cable: LABORINSTRUMENT 

Vienna 
Tele.- : 75 762 

BELGIUM 
Hewlett-Packard Benelux S.A. 
348 Boulevard du Souverain 
Brussels 16 
Tel: 72 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 

DENMARK 
Hewlett-Packard AIS 
LangebJerg 6 
2850 Naerum 
Tel: (01) 80 40 40 
Cable· HEWPACK AS 
Telex: 66 40 

FINLAND 
Hewlett-Packard Oy 
Gyldenlntle 3 
Helsinkl 20 
Tel: 67 35 38 
Cable: HEWPACKOY-Helslnki 
Telex· 12-1563 

FRANCE 
Hewlett-Packard France 
Quartier de Courtaboeuf 
Boi te Post ale No. 6 
91 Orsay 
Tel: 920 88 01 
Cable: HEWPACK Orsay 
Telex· 60048 HEWPACK ORSAY 

Hewlett-Packard France 
4 Qual des Etro1ts 
69 Lyon Se 
Tel: 42 63 45 
Cable· HEWPACK Lyon 
Telex: 31617 

GERMAN V 
Hewlett-Packard Vertriebs-GmbH 
Lietzenburgerstrasse 30 
1 Berlln W 30 
Tel· 24 60 65/66 
Telex· 18 34 05 

Hewlett-Packard Vertriebs-GmbH 
Herrenbergerstrasse 110 
703 Böblingen, WDrttemberg 
Tel· 07031-6671 
Cable: HEPAG Böbllngen 

Telex 72 65 739 
Hewlett-Packard Vertriebs-GmbH 
Athenbachstrasse 15 
4 DOsseidorf 1 
Tel· 68 52 58/59 
Telex· 85 86 533 

Hewlett-Packard Vertriebs-GmbH 
Kur.hessenstrasse 95 
6 Frankfurt 50 
Tel: 52 00 36 
Cable· HEWPACKSA Frankfurt 
Telex· 41 32 49 

AFRICA, ASIA, AUSTRALIA 
ANGOLA 
Telectra Empresa Tecnlca 

de Equlpamentos El~ctncos 
SAR 

Rua de Barbosa Rodrtgues 
42-1° 

Box 6487 
Luanda 
Cable· TELECTRA Luanda 

AUSTRALIA 
Hewlett-Packard Australia 

Pty. ltd. 
22-26 Welr Street 
Gien Iris, 3146 
Vlctoria 
Tel: 20 1371 (4 llnes) 
Cable: HEWPARD Melbourne 
Telex· 31024 

Hewlett-Packard Austr alta 
Pty Ltd. 

61 Alexander Street 
Crows Nest 2065 
New South Wales 
Tel: 43 7866 
Cable HEWPARD Sydney 

Hewlett-Packard Austraha 
Pty ltd. 

97 Churchill Road 
Prospect 5082 
South Australia 
Tel: 65 2366 
Cabte· HEWPARD Adela1de 

Hewlett Packard Australla 
Pty ltd 

2nd Floor, Suite 13 
Casablanca Buildlngs 
196 Adelaide Terrace 
Perth, W A 6000 

CEYLON 
United Electrlcals Ltd. 
P.O Box 681 
Yahala Buildlng 
Staples Street 
Colombo 2 
Tel· 5496 
Cable· HOTPOINT Colombo 

CYPRUS 
Kypronics 
19·190 Hommer Avenue 
P.O. Box 752 
Nlcosia 
Tel: 6282-75628 
Cable HE·I·NAMI 

ETHIOPIA 
African Safespower & Agency 

Private ltd., Co 
P. 0. Box 718 
58/59 Cunnlngham St 
Addls Ababa 
Tel. 12285 
Cable· ASACO Addlsababa 

HONG KONG 
Schmldt & Co. (Hong Kong) Ltd 
P.O Box 297 
1511, Prince's Bulld1ng 
10, Chater Road 
Hong Kong 
Tel 240168, 232735 
Cable SCHMIDTCO Hong Kong 

IN DIA 
The Sctent1fic Instrument 

Co., ld. 
6, Te) Bahadur Sapru Road 
Allahabad 1 
Tel· 2451 
Cable· SICO Allahbad 

The Scientlfic Instrument 
Co., ld. 

240, Dr. Dadabhai Naoro1i Road 
Bombay 1 
Tel· 26-2642 
Cable· SICO Bombay 

The Sclentlfic Instrument 
Co., Ld 

11, Esplanade East 
Calcutta 1 
Tel· 23·4129 
Cable SICO Calcutta 

The Scientlflc Instrument Co., Ld. 
30, Mount Road 
Madras 2 
Tel: 86339 
Cable: SICO Madras 

Hewlett-Packard Vertrlebs·GmbH 
Bei m Strohhause 26 
2 Harnburg 1 
Tel: 24 OS Sl / 52 
Cable: HEWPACKSA Harnburg 
Telex:: 21 53 32 

Hewlett-Pac kard Vertriebs-GmbH 
Reglnfriedst rasse 13 
8 Munchen 9 
Tel: 0811 69 59 71/75 
Cable: HEWPACKSA Munchen 
Telex· 52 49 85 

GREECE 
Kostas Karayannis 
18, Ermou Street 
Athens 126 
Tel· 230 301 
Cable: RAKAR Athens 
Telex: 21 59 62 

IRELAND 
Hewlett-Packard Ltd. 
224 Bath Road 
Stough, Bucks, England 
Tel Slough 753-33341 
Cable: HEWPIE Slough 
Telex 84413 

ITAL Y 
Hewlett-Packard ltallana S.p.A 
V1ale Lun1g1ana 46 
20125 Milan 
Tel: 69 15 84 
Cable· HEWPACKIT Milan 
Telex 32046 

The Sc1ent1f1c Instrument Co ltd 
5·8·525 Mahatma Gandhl Road 
Hyderabad-1 (A·P> lndla 
Cable SICO Hyderabad 

The Scientiflc Instrument Co., Ld. 
B-7, Ajmerl Gate Extn. 
New Delhl 1 
Tel: 27·1053 
Cable· SICO New Delh1 

I NDONESlA 
Bah Bolon Trading Coy N V 
DJalah Merdeka 29 
Bandung 

IRAN 
Telecom, Ltd 
P. 0. Box 1812 
240 Kh. Saba Shomall 
Teheran 
Tel· 43850, 48111 
Cable BASCOM Teheran 

ISRAEL 
Etectron1cs & Engineering 

Div. of Motorola Israel Ltd 
16, Kremenetski Street 
Tei·Avlv 
Tel· 35021 {4 llnes) 
Cable BASTEL Tei·Avlv 
Telex· Bastei Tv 033·569 

JAPAN 
Yokogawa Hewlett-Packard ltd 
N1se1 lbaragi Bldg 
2·2·8 Kasuga 
lbaragl Sh1 
Osaka 
Tel 23 1641 

Yokogawa-Hewlett-Packard Ltd 
lto Bulldlng 
No. 59, Kotorl-cho 
Nakamura·ku, Nagoya City 
Tel· 551·0215 

Yokogawa-Hewlett-Packard ltd 
Ohashl Bulld1ng 
59 Yoyogl I-chrome 
Shibuya-ku, Tokyo 
Tel· 370-2281 
Telex 232 2024YHP 
Cable YHPMARKET TOK 23·724 

SALES AND SERVICE 

Hewlett-Packard ltaliana S.p A. 
Palauo ttalla 
Piazza Marconi 25 
00144 Rome • Eur 
Tel: 591 2544 
Cable: HEWPACKIT Rome 
Telex: 61514 

NETHERLANDS 
Hewlett·Packard Benelu,;, N.V. 
Weederstein 117 
Amsterdam, Z II 
Tel: 42 77 77 
Cable: PALOBEN Amsterdam 
Telex: 13 216 

NORWAY 
Hewlett-Packard Norge A S 
Box 149 
Nesve1en 13 
Haslum 
Tel· 53 83 60 
Cable HEWPACK Oslo 
Telex 6621 

PORTUGAL 
Telectra 
Rua Rodrigo da Fonseca 103 
P 0 Box 2531 
lisbon 1 
Tel 68 60 72 
Cable· TELECTRA l1sbon 
Telex 1598 

KENYA 
R. J Tilbury ltd 
P. 0. Box 2754 
Su1te 517/518 
Hotel Ambassadeur 
Nalrobi 
Tel 256 70 26803 68206 581 6 
Cable ARJAYTEE Na rob1 

KOREA 
American Tradmg Co Kore3 Ltd 
Po Bo~ 1103 
Dae Kyung 8 dg 
107 Serong Ro 
Chongro Ku 
Seoul 
Tel 75 5841 4 ltnPo; 
Cable AMTRACO Se ul 
LEBANON 
Constantln E Macr dis 
Clemenceau Street 
Clemenceau Center 
Belrut 
Tel 220846 
Cable ELECTRONUCLEAR Betrut 

MALAYSIA 
MECOMB Malaysia ltd 
2 Lorong 13 6A 
Section 13 
Petaling Jaya, Selangor 
Cable MECOMB Kuala Lumpur 

MOZ M BIQUE 
A N Goncalves, LDA 
4 1 Apt 14 Av D Lu1s 
PO Box 107 
loureneo Marques 
Cable· NEGON 

NEW ZEALAND 
Hewlett-Packard (N Z Ltd 
32 34 Kent Terrare 
P 0 Box 9443 
Wellington, N.Z. 
Tel 56-409 
Cable HEWPACK Welltngton 

PAKISTAN (EASn 
Mushko & Company, Ltd. 
31, Jlnnah Avenue 
Dacca 
Tel 80058 
Cable NEWDEAL Dacca 

SPAIN 
Atalo lngenieros 
Ganduxer 76 
Barcelona 6 
Tel. 211-44-66 
Ataio lngenieros 
Enrlque Larreta 12 
Madrid, 16 
Tel: 235 43 44 
Cable: TELEATAIO Madrid 
Telex 2 72 49 

SWEDEN 
Hewlett-Packard (Sverige AB 
Hagakersgatan 9C 
431 04 Molndal 4 
Tel: 031 • 21 68 oo 
Hewlett Packard (Svenge AB 
Svetsarvat;en 7 
S171 20 Solna 1 
Tel (08 98 12 so 
Cable· MEASUREMENTS 

Stockholm 
Telex 10721 

SWITZERLAND 
Hewlett Packard (Schwe1tz AG 
Zureherstrasse 20 
8952 Schlieren 
Zurich 
Tel 051 98 18 21 24 
Cable HEWPACKAG Zur eh 
Te ex 53933 

PAKIC:.TAN (WESn 
Mushko & Com an'!' 
Oosman ChambPrs 
Victor a R ad 
Karacht l 
Tel 51027 'i2927 
"ab e OOPf A OP 

PHILIPPINES 
Eie tr 
212 p 'lg 
Makat1 R a 
p 0 B X 432 
Manila 
TP 8~91llor8 7 
CabiP flEMEX M n c1 

SINGAPORE 
Me hanical and ombu t on 

Engineenng Company Ltd 
q Jalan K ang 
Singapore, 3 
Tel 642361 3 
Cable MfCOMB Smg p e 

SOUTH AFRIC 
Hewle•t Packard S uth Af 1 a 

Pty Ltd 
Hili Hou 
4l <;omPrset Rd 
Cape Town 
Tel 3 6019 
Cable HEWPACK Cape T wn 
Tele~ 7038CT 
Hewlett Packard $outh Afoca 

Pty Ltd 
PO Box 31716 
30 Oe Beer Street 
Braamfontein, Johannesburg 
Tel 724 4172 724 4195 
Tele~~. 0226 JH 
Cable HEWPACK Johannesburg 

TA IWAN 
Hwa Sheng Electronlc Co , Ltd 
P 0. Box 1558 
Room 404 
Ch1a Hstn Bu1ld.ng 
No 96 Chung Shan 

North Road Se 2 
Taipei 
Tel 555211 Ext 532 539 
Cable· VICTRONIX Taipei 

Hewlett Packard (Schweitz) A.G 
Rue du Bo1s-du Lan 7 
1217 Meyrtn-Geneva 
Tel (022 41 54 00 
Cable HEWPACKSA Geneva 
Tele• 2 24 86 

TURKEY 
Telekom Engineering Bureau 
P 0 Box 376 • Galata 
lstanbul 
Tel 49 40 40 
Cable· TELEMAliON lstanbul 

UNITED KINGDOM 
Hewlett Packard Ltd 
224 Bath Road 
Stough, Bucks 
Tel Slougll 753 33341 
Cable HEWPIE Slough 
Telex 84413 

YUGOSLAVIA 
Be ram S A 
83 avenue des M mosa 
Brussel s 1 s Be g ui'T' 
Te 34 33 2 34 2 1 
Cable BELRAMEL B•uo;se s 
Te ex 2179 

FOR AREAS NOT LISTED, 
CONTACT· 
Hewlett Pa 

B 
M 

VIETNAM 
Pen nsu ar Trad1n l'l 
P 0 Box H 3 
216 H en Vu ng 
Salgon 
Te 20 805 

re 

e PE"4 N LA~ 1 

ZAMBI 
R T blt Za'1'1b a 
P 0 B x 279 
lusaka 
Zamb a C'entral M 1 a 

FOR AREAS NOT LISTED, 
CONTACT: 
Hewlett Pa kard E po t 

Marketing 
3200 H1llview Ave 
Palo Alto Cal fornla 94304 
Tel 415 326 7000 
TWX 910 373-1267 
Cable HEWPACK Palo Alto 
Telex 034 8461 

Pnnted rn U S A 30M 11 68 

e.: 6 69 
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