
HEWLETT-PACKARD 

1IP67 
Owner's Handbook 

and Programming Guide 



"The success and prosperity of our company will be assured only 
If we offer our customers superior products that fill real needs and 
provide lasting value. and that are supported by a wide variety of 
useful services, both before and after sale." 

Statement of Corporate Objectives. 
Hewlett-Packard 

When Messrs. Hewlett and Packard founded our company In 1939, 
we offered one superior product, an audio oscillator. Today, we offer 
more than 3,000 quality products, designed and buill for some of the 
world's most discernIng customers 

Since we introduced our fIrst scientific calculator in 1967, we've sold 
over a million world-wide, both pocket and desktop models. Their 
owners include Nobel laureates, astronauts, mountain climbers, 
busmessmen. doctors, students, and housewives. 

Each of our calculators is precision crafted and designed to solve the 
problems its owner can expect to encounter throughout a working 
lifetime. 

HP calculators fill real needs. And they provide lasting value 



HEWLETT PACKARD 

HP-67 
Programmable Pocket Calculator 

Owner's Handbook 
and 

Programming Guide 

April 1977 

00067.9(1)11, Rev. D 4{77 

Primed irt U.S.A © Hewlett·Packard Compafly 1976 



Contents 

The HP-67 Pocket Programmable Calculator. .. 8 
Function Key Index ........... . 
The HP-67 
Programming Key Index 

Meet the HP-67. 
Manual Problem Solving 
Running a Prerecorded Program 
Your Own Program. 
Using this Handbook 

8 
.......... to 

.. to 

.. ............. 15 
..... 16 
..... 17 

.. .... 21 
... 24 

Part One: Using Your HP-67 Pocket Calculator ....... 25 

Section I: Getting Started 
Display ............... . 
Keyboard . . ....... . 
Keying In Numbers . 
Negative Numbers 
Clearing . ....................... . . 
Functions ...... .. . . 

One-Number Functions 
Two-Number Functions 

Chain Calculations .. 
A Word about the HP-67 .. 

Section 2: Display Control . 
Display Control Keys 

Display Number Changes . ...... .... . 
Scientific Notation Display . ......... . 
Fixed Point Display . 
Engineering Notation Display ..... .... . 

Automatic Display Switching . ......... . . 
Keying In Exponents of Ten 
Calculator Overflow . 
Error Display .............. . 
Low Power Display . 

........ 27 
. 27 

.. .. 27 
.. ... 28 
..... 29 

.. 29 
.. .......... 30 

.... 31 
..... 32 
.. .. 34 

.. ... 39 

.. .... 41 
.... 42 

.. 42 

.. 43 
.. .. 44 

.. 45 
. .. 47 

............ 48 
.. .... 50 

.. 50 
. 51 



Section 3: The Automatic Memory Stack ......... 53 
The Stack . . .. . .. . ............. . .. . .. . .... 53 
Initial Display ................ 53 
Manipulating Stack Contents .... 54 

Reviewing the Stack . . ... . 54 
Exchanging x and y .. . .. . .. . . . . . ... 55 

Automatic Stack Review .... 56 
Clearing the Display . . . . . . . . . . . . . . . . . . . . . . . . .... 57 

The 1mB Key .. .. 58 
One·Number Functions and the Stack . .... . . ... ........ 60 
Two-Number Functions and the Stack . .. . . .. .. .. . 60 
Chain Arithmetic . 62 
Order of Execution ................. .. . ..... . .. .. .. . .. 66 
LAST X .. . .. . .. . .. . .. .. . ............... ...• 67 

Recovering from Mistakes . . . . . . . . . . . . . . . . . . • . . . . . . 67 
Recovering a Number for Calculation . . .... . . 68 

Constant Arithmetic. . . . . . . . . . . . . . . . . . . . . . . . 68 

Section 4: Storing a nd Recalling Numbers .. 71 
Storage Registers . . . . 71 

Storing Numbers ... 72 
Recalling Numbers . . . . . . . . . . • .. . ... 72 
The t·Register . . . . .. . .. . ... . . . ..... 73 
Protected Secondary Storage Registers . .. ..• ".. . .. . 74 

Automatic Register Review .... 77 
Clearing Storage Registers 79 
Storage Register Arithmetic . .. . . 81 
Storage Register Overflow ..... 83 

Section 5: Function Keys ......... . . 
Number Alteration Keys ............. . .. . 

Rounding a Number . . . .. . . .. .. . ... . . . 
Absolute Value. . ............. . 
Integer Portion of a Number 
Fractional Portion of a Number 

Reciprocals. . . .. .. . .. . . .. . .. . .. . .. . 
Factorials ......................... . .. . 

. .. 85 
.. 85 

. ... 85 

. . .. 86 
.86 

.... 87 

.. . . 87 
. . . 88 

Square Roots .................................. . ..... 89 
Squaring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 89 
Using Pi. . .. . . .. .. .. . . .. . . . . 89 
Percentages . . . . . . . . . . . . . . • 90 
Percent of Change . . .. . .... .. .. . .. . .. . . 91 



Trigonometric Functions . . . . . . . . . . . . . . . . . . . .... 92 
Degrees/Radians Conversions . . . . . . • . . . . . . . . 92 
Trigonometric Modes .... .. . .. . .. . . .. .. . . . .. . .. . 93 
Functions . ................ 93 
Hours, Minutes, Seconds/Decimal Hours Conversions .. 94 
Adding and Subtracting Time and Angles .. . .. . . 96 

Polar/Rectangular Coordinate Conversions ...... .. . .. . .. 98 
Logarithmic and Exponential Functions .. . . .. . .. . . .. . . . 103 

Logarithms .. ................. 103 
Raising Numbers to Powers .. .. . . ..... .. .•.... ..... 104 

Statistical Functions . . . . . . . . . . . . . .• . . .. . 107 
Accumulations. . . .. . . . . . . . . . . . . • . . . . . .. 107 
Mean . . . . .. . . ... . .... . 111 
Standard Deviation ... . .. . .. . .. ... • ........... . .. . . 113 
Deleting and Correcting Data 

Vector Arithmetic . .. .. . .. . .. . .. ........... . 

Part Two: Program m ing the H P-67 

. ..... 116 
. . . . 118 

...... 121 

Section 6: Simple Programming .......... .. . .. . .. 123 
What Is a Program? . .......... . . ...... . . . •. . .. 124 
Loading a Prerecorded Program. . . . . . . . . . .• . . . .. . 124 
Stopping a Running Program. . . . . . . . . . . . ..... . 127 
Looking at Program Memory .. .. . .. . .. . 
Keycodes . .............. . . .. . .. ..• 
Default Functions . . .. . . .......... .• 
Problems ............. .... . .. . . . 
Clearing a Program ...... .. . .. . .. . . . . 
Creating Your Own Program 

. ...... 127 
. . . .. 129 
. ... 131 

. . . .. 131 
. ... . .. . 132 

.. . .. . 133 
The Beginning of a Program . . .. 133 
Ending a Program .... . . .. . . .. . . . . . . . 134 
The Complete Program . . . .. . . . .. . • . ........... . . . . 134 

Loading a Program. . . . . . . . . . . . . . . . . . .. . .. 134 
Running a Program ........ .. .... . .... .. 137 

Searching for a Label .. .. . ... .. . 
Executing Instructions 
Labels and Step 000 . . .... . .. . 

Flowcharts .. . . ........ .. . . .. . . . ... .. . . 
Problems . 

Section 7: Program Editing 
Nonrecordable Operations ....... . . .. . ... . 
Pythagorean Theorem Program .. . .. . .. . .. . 

. . . .. 137 
.. . .... 138 

.. 140 
. . .. . . . 141 

. .. 144 

.. .. 147 

. ... 147 
. ..... 149 



Initializing a Program............ . .. 150 
Running the Program ........... . .. 151 
Resetting to Step 000 . . .. ..... .. . .... 151 
Single-Step Execution of a Program . . . .. 152 
Modifying a Program ......................... . . 154 
Single-Step Viewing without Execution . . 155 
Going to a Step Number . . . . . . . . . . . . . . . . . . . . . . . .. . .. 157 
Stepping Backwards through a Program .. ... . 158 
Running the Modified Program . . 160 
Deleting an Instruction ............................... 161 
Problems . .... ........ . . .. . .... .. .... . .. . . .. . . .. . . .. 164 

Section 8: Interrupting Your Program .... . ...... 169 
Using ~ ......... . .......... . . ..... 169 
Pausing in a Program ............ . ............ 172 

Pausing to View Output. . .... 172 
Pausing for Input . . . . . .. . .. . ... 175 

Section 9: Branching .................. . 179 
Unconditional Branching and Looping ....... 179 
Problems . . . . . . . . . . . . . . . . . . . . . • . . ..... 182 
Conditionals and Conditional Branches . . . . . . . . ... . . 185 
Problems . . . .................... . 192 

Section 10: Subroutines ..... ... .. . . . . .. .. .... ..... 197 
Routine-Subroutine Usage .. . .. . 204 
Subroutine Limits . .......... . ... . .. . ... 206 
Problems . . . . . . . . . . . . . . . . . . . . . . . 208 

Section II: Controlling the I-Register .. ..... 213 
Storing a Number in [ . . . . . . . . . . . . . . . . . . . .. . . . .. ..... 213 
Exchanging x and I . . .................. . ............ 214 
Incrementing and Decrementing the I-Register ......... 215 
Problems . . . . . . . . . . . . . . . . . . . . . . .......... . 220 

Section 12: Using the I-Register for 
Indirect Control ...... 223 

Indirect Display Control ....... . ........ . ..... 225 
Indirect Store and Recall . . . . . . . . . .. . .... 229 
Indirect Incrementing and Decrementing 

of Storage Registers. . . . . . . . . . . . . . . . . . . . . . . . . • . . . 238 
Indirect Control of Branches and Subroutines ..... .. .... 238 
Rapid Reverse Branching . . . . . . . . . . . ... 244 
Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 250 



Section 13: Flags. . . . .. . .. . . . ... . .......... 255 
Command-Cleared Flags ........ • . 
Test-Cleared Flags . 
Data Entry Flag . 
Problems. . . . .................. . . .. . . 

. .... 256 
. ... 256 

. ... . . . 260 
.. 266 

Section 14: Card Reader Operations ..... 271 
Magnetic Cards . . . . . . . . . . . . . . . . . . 271 
Program Cards ....... . ............... 272 

Recording a Program onlo a Card . .. . .. . .. . ....... . 272 
Reloading a Recorded Program from a Card ......... 273 
Merging Programs ............ . .. . ............. . .. 274 

Protecting a Card ...... 278 
Marking a Card ....... 278 
Data Cards . . . . . . . . . . . . . . . . . . . . . . . . . .. . 279 

Recording Data onto a Card . . . 279 
Loading Data from a Card . . . . . 281 
Merged Loading of Data . .. . 286 

Pausing to Read a Card . . . . . . . . . . . . . . . . . . 292 

Section 15: The Hp·67 and the 
HP-97: Interchangeable Software. 

Keycodes ... . ........ . 
Print and Automatic Review Functions 

. 299 
. .... 299 

... 302 
A Word about Programming. . . . . . . . . . . . . . . .. 305 

Appendix A: Accessories .... . .. . . . ... 306 
Standard Accessories ...... . 306 
Optional Accessories .................... . ... 306 

Appendix B: Service and Maintenance .... 310 
Your Hewlett-Packard Calculator ....... . .............. 310 
Battery Operation ......... . .... 311 
Recharging and AC Line Operation .... 311 
Battery Pack Replacement . . .. . .. . .. . .. 313 
Battery Care . . . . . . . . . . . . . . . . .. . . .. .. . .. . .. . . . .... 315 
Magnetic Card Maintenance ...... 315 
Service . . . . . . . . . . . . . . . . • 316 

Low Power . . . . . . . . . •. . . . 316 
Blank Display . . . .. . .. . .. . .•. . . . ........ 316 
Blurring Display . . . . . . . . . . . . . . . . . . . .... 317 
Improper Card Read Operation ... . .. . . • •. . .. 317 

Temperature Range ....... .. . . .•. . ........ 318 



Warranty . . . . .. . .. . . ... ... ........ 318 
Full One·Year Warranty . . ... .. . .. . . . .. . . ...... .. 318 
Obligation to Make Changes ... 318 

Repair Policy . . . . . .. 318 
Repair Time . . . . . . . . . . .. . . . . . . 318 
Shipping Instructions . . .. . ... . . . .. . 318 
Shipping Charges ... ... ... . ..... 319 
Further Information . 319 

Appendix C: Improper Operations.. . .... 320 

Appendix 0: Stack Lift and LAST X 322 
Digit Entry Termination .............................. 322 
Stack Lift ....................... .. . .. . . .. . . .. . .. .. . . 322 

Disabling Operations .... 322 
Enabling Operations . . . . . . . . . . . . . . . ............ 322 
Neutral Operations .... 322 

LAST X ...................... .. . ....... . . ... ....... 323 

Appendix E: Calculator Functions 
and Keycodes .................... . .. 324 

General Index . .... . 333 

Lunar Module model on page 122 courtesy of NASA, 
AMES Research Center. 



The HP-67 
Programmable Pocket Calculator 

Function Key Index 
Manual RUN Mode. W/PRGM·AUN switch WlPRGM .mRUN set to RUN. 

Function keys pressed from the keyboard execute individuallunctions as they 
are pressed. Input numbers and answers are displayed. All funclionkeys listed 
below operate either from the keyboard or as recorded instructions in a program. 

OFF.r:l]ON Power 
switch (page 27). 

WlPRGM~RUN 
Program mode switch 
(page 124). 

Default Functions 

Default functions. 
Operate only in man­
ual RUN mode when 
no instructions have 
been loaded into pm­
gram memory. Dupli · 
cated by other 
functions on calculator 
lor programming or 
manual use (page 
131). 

Prefix Keys 

a Pressed before 
function key, selects 
gold function printed 
below key (page 28). 

fJ Pressed before 
function key, selects 
blue function printed 
below key (page 28). 

m Pressed before 
funct ion key, selects 
black function printed 
on slanted key face 
(page 28). 

Dig it Entry 

miDiIJ Enters a copy 
of number in displayed 
X-register into V-re­
gister. Used to 
separate numbers 
(page 58). 

em Changes sign of 
number Of' exponent of 
10 in displayed X­
register (page 29). 

I!D Enter exponent. 
After pressing, next 
numbers keyed in are 
exponents of 10 
(page 48). 

@) through (!) Digit 
keys (page 28). 

ISTK I Automatic 
slack review. Flashes 
contents of stack in 
Of'der T , Z, V, X. with 
blinking decimal point 
(page 56). 

Number Alteration 

~ Gives absolute 
value of number in 
displayed X-register 
(page 86). 

~ Leaves only 
integer portion of num­
ber in displayed X­
register by truncating 
fractional portion 
(page 86). 

8 

I FRAt I Leaves only 
fractional portion of 
number in displayed 
X-register by truncat­
ing integer portion 
(page 87). 

~ Rounds mantissa 
of 10-digit number in 
X-register to actual 
value seen in the dis­
play (page 85). 

NumberMan lpulation 

ffi!l Rolls up contents 
of stack for viewing in 
displayed X-register 
(page 55). 

lli!J Rolls down con­
tents of stack for view­
ing in displayed X· 
register (page 54). 

§ Exchanges con­
tents of X- and V­
registers of stack 
(page 55). 

r.m Clears contents 
of displayed X-register 
to zero (page 29). 

Percentage 

f6] Computes x% of y 
(page 90). 

I 'Y.CH I Computes per­
cent of change from 
number in V -register 
to number in displayed 
X-register (page 91). 



Storage RE, I ; register Statistics 

mm Store. Followed address appears in ED Accumulates 
by address key. stores display preceding con-

numbers from X- and 
displayed number in tenls of storage reg-

Y -registers inlo sec-
primary storage reg- ister (psge n). 

ondary storage reg-
ister (Ro through A" islers As.. through Au 
RA through AE ) 

Display Control (page 107). 
specified. Also used to 

~ Subtracts x and y perform storage reg- (!!K) Selects fixed 
values from storage ister arithmetic point display 
registers R!to through (page 72). (page 44). 
As. for correcting or 

mD Recall . Followed 
@J Selects scian- subtracting ED ac-
tific notation display cumulation entries 

by address key, recalls 
(page 43). (page 116). 

number from primary 
(!] Computes mean storage register (Ro ~ Selects engi-

through R., AA through (average) 01 x and y 
R~) specified into the 

nearing notation dis- values accumulated 
displayed X-register 

play (page 46). by!!D (pag8111) . 
(page 72). 1m Followed by [!) Computes sample 

number key, selects standard deviations 
I Cl REG t Clears con-

number of displayed 01 x and y values 

tents at all primary 
digils (page 42). 

accumulated by ED 
storage registers (flo (page 113). 
through Rt , RA through 

Mathematics RE• I) to zero Polar/Rectangular 
(page 79). @] Computes factorial Conversion 

of number in displayed Ef] Converts x, y 
ILSTxt Recalls num- X-register (pag~ 88). rectangular coordi-
ber displayed before 

C?!) Computes re-
nates placed in X- and 

the previous operation Y -registers to polar 
back into the displayed ciprocal of number in magnituder and angle 
X-register (page 67). d isplayed X-register • (page 99). (page 87). 

~ Converts polar 
~ Primary ex- ~ Computes square magnituder and angle 
change secondary. of number in displayed Bin X- and V-registers 
Exchanges contents X-register (page 89). to rectangular x and y 
of primary storage reg- o Computes square 

coordinates (page 
islers Ro through R. 100). 
with contents of pro- root of number in dis-
tected secondary played X-register 

Flags storage registers Rso (page 89). 
through RSI 

~ Places value of pi 
~ Set flag. Followed 

(page 74). by flag designator (0 , 
(3.141 592654) into 1, 2, or 3), sets flag 

~ Automatic reg-
displayed X-register true (page 255). 

ister review. Flashes 
(page 89). 

~ Clear flag. Follow-
contents of storage DaDa ed by flag designator 
registers in order flo Arithmetic operators (0, 1, 2, o(3), clears 
through A., RA through (page 32). flag (page 255). 
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Trigonometry Indirect Controt Logarithmic 

I • H Ms I Converts IillI Store-I. Stores and Exponential 

decimal hours or de- number in I-register !l:) Raises number in 
grees to hours. (page 73). V -register to power of 
minutes. seconds or tE£!J Recall-I. Recalls number in displayed 
degrees. minutes, number from I-register X-register (page 104). 
seconds (page 94). (page 73). 

~ Converts hours, aD When preceded by 
~ Common anti-
logarithm. Raises 10 

minutes, seconds or I!m , mm,~, to power of number in 
degrees, minutes , mor a , the displayed X-register 
seconds to decimal 
degrees (page 94). address or control (page 103). 

value for that function 

[ H.MS+ I Adds hours. is specified by the t:a Natural anti -

minutes, seconds, or current number in I logarithm. Raises 

degrees, minutes. (page 223). e (2 .718281828) to 

seconds in V -register to (!g) increment and 
power of number in 
displayed X-register those in displayed skip if zero. Adds 1 to (page 103). X-register (page 96). contents of L Skips 

I S1N- ' I leOS-II I TAWIl one step if contents 
~ Computes com-are then zero 

Computes arc sine, (page 215). man logarithm (base 
arc cosine, or arc tan- 10) of number in dis-
gent of number in psZ (,II Increment (i) played X-register 
displayed X-register and skip if zero. Adds (page 103). 
(page 93). t to contents of star-

~~(!§Com-
age register specified ~ Computes natural 
by value in I . Skips logarithm (base e. 

pules sine, cosine, or one step if contents 2.718 .. . ) of number in 
tangent of value in are then zero displayed X-register 
displayed X-register (page 238). (page 103). 
(page 93). 

~ Decrement I and 

EN Converts degrees skip if zero. Subtracts Magnetic Card 
Control 

to radians (page 92). 1 from contents of J. 
Skips one step if con- IW'OATA I If a magnetic 

@3 Converts radians tents are then zero card is passed through 
to degrees (page 92). (page 215). the card reader im-

IDSZ1 ,U Decrement (i) mediately after this 

~ Sets decimal operation, the con-
and skip if zero. Sub- tents of the storage degrees mode for tracts 1 from contents 

trigonom etric fu nctions of storage register 
registers are recorded 
on the card (page (paga 93). specified by value in J. 27.9). 

~ Sets radians 
Skips one step if con-
tents are then zero 

I MERGE I Merges. mode for trigonometric (page 238). 
functions (page 93). rather than overwrites, 

~ Sets grads mode 
~ Exchanges can- data or program from 
tents of displayed X- magnetic card with 

for trigonometric register with those of data or program in 
functions (page 93). I -register (page 214). calculator (page 275). 



The HP-67 
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Programming Key Index 

PROGRAM Mode Automatic RUN Mode 

W/PRGM·AUN PRGM-AUN switch ...... PRGM..a:JRUN 
switch set to W/PAGM set to RUN . 

\WPRGM~RUN Function keys may be executed as pari of a 
All function keys ex- recorded program or individually by pressing 
capt the 5 delault keys from the keyboard. Input numbers and 
and the functions answers are displayed by the calculator, 
shown below are load- except where indicated. Data or instructions 
eel into program loaded from magnetic card into calculator 
memory when pressed. when card is passed through card reader. 
Program memory con-
lents recorded upon 
magnetic card when 
card passed through 
card reader. 

Active keys: Pr ••• ed from Executed .s 8 

In PROGRAM mode 
keyboard: recorded program 

instruction: 
only five operations are 

DDBIUJ DDBllUI active. These opera-
tions are used to help 0llil~@)(!J @J1Il000 
record programs, and User-definable keys. mlliJIIllliJ0 cannot themselves be Cause calculator to Label designators. 
recorded in program search downward When preceded by memory. through program @g, define begin-

memory to first desig- ning of routine. When 
nated label and begin preceded by em or 
execution there. ~, cause calculator (pogo 137). 

to stop execution, 
search downward 
through program 
memory to first desig-
nated label, and re-
sume execution there 
(pago 133). 

0llil ~ @) (!J l abel 
designators. Operate 
exactly as label desig-
nators listed above, 
except they are pre-
ceded only by 
I lI •.• I, ma, and 
1058.1 (pogo 1331. 
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PROGRAM Mode Automatic RUN Mode 

Active keys : Pressed from Executed 88 8 
the keyboard : recorded program 

Instruction: 

Gml Go 10. Followed ram Go to. Followed ram Go to. Followed 

by8000 posi- by8000 sels by label designator 

lions calculator to step calculator to step n n n (EI Ih,ough O . D 
n n n of program of program memory o IhmughD 0.0 
memory. No inslruc- without executing in- through III) or lID , 
lions are executed structions. Followed causes calculator to 
(page 157). by label designator stop execution, search 

<EI Ih,oughO .D 0 through program 
Ihmugh D 0. 0 memory to first des-
through (!)) or lID , ignated label , and re-

causes calculator to sume execution there 
search downward (page 179). 
through program 
memory to first des-
ignated label and 
stop there (page179). 

el lGSB tI Go to 

~ IGSB l lGo to 
subroutine. Followed 
by label designator 

subroutine. Followed (EI "',ough 0 . (2) 
by label designator, 

through 0, @] (EI Ih,ough 0 . 0 
Ih,ough 0) IX IDI. 

Ih",ugh 0. 0 causes calculator to 
Ih,ough ffi IDI ). search through pro-
causes calculator to gram memory to first 
start executing in- designated label and 
structions, beginning execute that section 01 
with designated label program memory as a 
(page 207). subroutine (page 197). 

~ Return. Sets ~ Return. If exe-
calculator to step 000 cuted as a result 01 
of program memory pressing a label desig-
(page 152). nator or execution 01 a m:m instruction, stops 

execution and returns 
control to keyboard. If 
executed as a result of 
a {Q§ID instruction, re-
turns control to next 
step after the ~ 
instruction (page 134), 

11 



PROGRAM Mode Automatic RUN Mode 

Active keys : Pre • • ed from Executed as a 
keyboard : recorded program 

Instruction : 
ICLPRCM I Clear pro- [clPRGMI Atter a pre-
gram. Clears program fix key, cancels that 
memory to all ~ key. After other keys, 
instructions, sets does nothing. Does 
calculator to step 000, not disturb program I PAUSE I Stops pro-
clears all flags. and memory or calculator gram execution and 
specifies FIX 2 and status (page 147). transfers control to 
DEGREE modes keyboard lor 1 second, 
(page 132). then resumes program 

(!W Back step. (!W Back step. Sets execution (page 172). 

Moves calculator back calculator to and dis- ~0~m one slep in program plays step number and 
I8lDOJ~ memory (page 158). keycode 01 previous 

program memory step Conditionals. Each 
when pressed; displays tests value in X-regis-
original contents ter against 0 or value 
of X-register when in Y·register as indi-
released. No instruc- cated. If true, calcula-
tions are executed tor executes instruc-
(page 158). lion in next step 01 

EI Single step. EI Single step. program memory. If 

Moves calculator for- Displays step number lalse. calculator sklps 
ward one step of and keycode of cur- one step before re-

program memory rent program memory suming execution 

(page 155). step when pressed; (page 186). 
executes instruction, 
displays result, and 

(f1J If Ilag true. FoI -moves calculator to 
next step when lowed by flag desig-

released (page 152). nator (0, 1. 2, or 3), 
tests designated flag. 
If flag is set (true) the 
calculator executes 
the instruction in the 
next step of pro-
gram memory. If flag 
is cleared (false), cal-
culator skips one step 
before resuming exe· 
cution. (f1J clears 
flags F2 and F3 after 
test (page 255). 

12 



PROGRAM Mode Automatic RUN Mode 

Active keys : Pressed from Executed as 8 
the keyboard: recorded program 

instruction: 

m Flash X. Pauses 
to display contents of 
X-register ior 5 sec-
onds. Used to write 
down answers or to 
interface programs 
with HP-97 Program-
mable Printing 
Calculator (page 172). 

! SPACE I Executed as 
no operation in HP-67. 
Used to interface pro-
grams with HP-97 
Programmable 
Printing Calculator 
(page 304). 

~ Run/stop. Begins ~ Run/stop. Stops 
execution from current program execution 
step of program mem-
ory. Stops execution if 

(page 169). 

program is running 
(page 169). 

~ Detete. Deletes ~ After iii prefix 
current instruction key, cancels that key. 
from program memory. After other keys, does 
All subsequent in- nothing. Does not 
structions moved up disturb program 
one step (page 161). memory or calculator 

status (page 161). 

Any key. Pressing 
any key on the key-
board stops execution 
of a running program. 

13 
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Meet the HP-67 

Congratulations! 

With your purchase of the HP-67 Program mable Pocket Calculator . 
you have acquired a trul y versatil e and unique calculating instrument. 
Us ing the Hewlett-Packard RPN logic system that slices with ease 
through the most diffi cuh equations. the HP-67 is wi thout para ll el: 

As a scientific calculator. As a scientific calculator, the HP-67 
features a multiple-entry keyboard with each of the 35 keys contro l­
ling up to four separate operations, ensuring maximum computing 
power in a pocket instrument. 

As a problem-solving machine. Anyone who can follow simple step­
by-step instructions can use the prerecorded magnetic cards in the 
Standard Pac and the optional app lication paes from the areas of 
engineering. mathematics. finance, stati stics, medicine , and many 
other fie lds. Immediately! 

As a personal progra mmable calculator. The HP-67 is so easy to 
program and use that it requires no prior programming experience or 
knowledge of arcane program ming languages. Yet even the most 
sophi sticated computer expert s marvel at the programming features 
of .he HP-67: 

• Magneti c cards that record data or programs- permanent ly. 
• 26 data storage registers. 
• 224 steps o f program memory. 
• Fully merged prefix and function keys that mean more pro­

gramming per step. 
• Easy-to-use edi ting features for correc ting and modifyi ng 

programs. 
• Powerful uncondi tional and conditional branching. 
• Three level s of subroutines, four flags, 20 eas il y-accessed 

labels. 
• Indirect address ing. 

15 



16 Meet the HP-67 

And in addition , the HP-67 can be operated from its rechargeable 
battery pack for complete portabiliTy, anywhere. 

Now let' s take a closer look at the HP-67 to see how easy it is 10 

use, whether we solve a problem manually , use one of the 
sophisticated prerecorded programs from the Standard Pac , or even 
write our own program. 

Manual Problem Solving 
To get the feel of your HP-67, try a few s imple calculations. First , 
set the switches that are located at the top of the keyboard as follows: 

Set the OFF-ON swi tch OFF~ON to ON. 
Set the W!PRGM-RUN switch WlPRGM.m!IRUN 10 RUN . 

To solve: Press: Display: 

5 + 6 ~ II bE 
_ ....... 

bid I!! 1 11.00 

8+2~4 f±! 
_ .... 1 .... 

83 II 14.00 

7 - 4 ~ 3 bld =:m._ ill II 13.00 

9X8~72 f±! .,mi .. f±! II 172.00 
I 
5 

~ 0.20 bE II ill 10.20 

Sine of 30° = 0.50 Qd h&l I!!I g;l 10.50 

Now let' s try something a little more involved. To calculate the 
surface area of a sphere , the formula A = 7Td2 can be used, where: 

A is the surface area of the sphere , 
d is the diameter of the sphere , 
7T is the value of pi , 3 .141592654. 

Ganymede, one of Jupiter's 12 moons, has a diameter of 3200 miles. 
You can use the HP-67 to manually compute the area of Ganymede. 
Merely press the following keys in order: 

Press Display 

rn0@@ 

S bB 
11 83 
II 

~---~ 

13.14 

I 32169908.78 

Diameter of Ganymede. 

Square of the diameter. 

The quantity 7T. 

Area of Ganymede in 
square miles. 
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As you will see, these same keystrokes can be used to write a 
program fo r the HP-67 that will solve for the area of any sphere. 
But fi rst leI' s look at a prerecorded program, one of the fifteen 
in the Standard Pac shipped with your calculator. 

Running a Prerecorded Program 
The Standard Pac shipped with yOUf calculator contains 15 prere­
corded magnetic cards, and each card contains a program. By using 
cards from the Standard Pac (or from any of the optional application 
pacs, avai lable in areas li ke fi nance. statistics . mathematics. engi­
neering , or medic ine) you can use your HP-67 to perform extremely 
complex ca lcu lations just by fo llowing the cooklx>ok-style directions 
in each pac . Let ' s try runn ing one of these programs now. 

1. Selec t the Calendar Functions program from the Standard Pac 
card case . 

SiI;Ie 1 -- (Df~~~~m~SOI 

<1>OT, <1>OT, ~60YS 1.ll.WKS OYS OT + COW 

s"'" --
2. Ensure that the W/PRGM-RUN switch WIPRGM .mRUN is 

set to RUN. 

3. Insert side I of the Calendar Functions card , printed side up , 
into the card reader slot on the right of the calculator as shown. 
When the card is parti all y into the slot , a motor engages and 
passes the card through the calculator and out a simi li ar slot 
on the left of the calculator. Let the card move free ly. 
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4. The calcu lator di splay should read Crd I to prompt 
you that side 2 of the card must be read in . 

5. Now insert side 2 of the calendar functions card, again face up , 
into the card reader s lot on the right side of the calcu lator and 
permit it to pass through the card reader to the rear of the 
calculator. 

6. If after ei ther pass of the card through the card reader, the 

di splay shows I Error I, that side of the card did not read 
properly. Press liB ,then insert that s ide of the card into the 
card reader slot and let it pass through aga in . 

7. When both sides of the card have been read properly, the di splay 
will again show the previous answer. 

S. Inse rt the card into the window slot, as shown. The markings 
on the card should be directly over the keys marked II II 
all II . The markings, or mnemonics, on the card now 
identify the function of each of these five keys. 

You are now ready 10 use the program . 

Example: How many days are there between September 3, 1944 and 
November 2 1, 1975? 

Solution: The figure on the next page duplicates the user instruct ions 
for the Calendar Funct ions program. These instructions can a lso be 
found in the HP-67 Srandard Pac. just as can the instructions for the 
other 14 programs in the pac. 
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STEP INSTRUCTIONS INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

, Load side 1 and side 2. 

2 For day 01 the week calculations 

go to step 6. 

3 Inpullwo of the following : 

First dale (mm.ddyyyy) OT, a Day II , 

Second date (mm.ddyyyy) OT, a Day II. 
-

Days between dates DAYS II Days 

Of weeks between dales' WKS. DYS iii Days 

4 Calculate one of the following : 

First dale a OT, 

Second dale a OT, 

Days between dales II Days 

Weeks between dates iii WKS.OYS 
~ 

~ 5 For a new case go to step 2. 

6 Input date and calculate day 

of the week (0 '"' Sunday, 

6 '"' Saturday). OT II DOW 

7 For a new case go to step 2. 

'Either days between dates or 

weeks between dates, but nOI 

both, may be input in slep 3. 

To solve the problem, just follow the User Instructions, beginning 
with step I. Since you have already performed step J, and you do 
not wish to perform step 2, you continue on to step 3. There you 
input the first date in the format mm.ddyyyy . (This means you key 
in the date as the month, from 00 to 12, then a decimal point, then 
the day as dd, and finally the year as yyyy.) Thus, to key in 
September 3, 1944: 

Press Display 

09.031944 109.031944 
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Reading across the line. you can see that after you input the first 
dale (DT1). you are directed under the Keys heading to press B 

Press Display 

1 2431337. Julian day number 
(number of days since the 
inception of the Julian 
calendar). 

Now follow the instruct ions for the second date (DTl!) which is 
November 21 , 1975. 

Press 

11 .211975 

II 

Display 

111.211975 I 
I 2442738. I (Julian day number used 

by astronomers.) 

Now you move to step 4, which gives the key you press for cal­
cu lation. You can see that to calculate the days between dates, you 
press!! . 

Press Display 

111401. 

The number of days between September 3, 1944 and November 21, 
1975 is 11401. 

You can run the program again as often as yo u like. With the calendar 
program, you can calculate the days between dates, the weeks 
between dales, or even the day of the week on which any date falls. 

You have seen from this example how simple it is to use your HP·67. 
You can begin using your Standard Pac, or any of the opt ional 
applications pacs, right now. All you have to do to begin taking 
advantage of the calculating power and programmability of the Hp·67 
is follow simple instructions like these. 
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Your Own Program 
Earlier, you calculated the surface area of Ganymede, onc of Jupiter's 
12 moons. Now, if you wanted the surface area of each moon, you 
could repeat that procedure 12 limes. using a different value for the 
diameter d each time. An eas ier and fa ster method , however , is to 
create a program that will calculate the surface area of a sphere 
from its diameter, instead of press ing all the keys for each moon . 

To calculate the area of a sphere using a program, you should first 
create the program , then you must load the program into the cal­
culator, and fina lly you run the program to calculate each answer. 
If you want 10 save the program, you can record it permanently on 
a magnetic card. 

Creating the Program. You have already created it! A program is 
nothing more than the series of keystrokes you would execute to solve 
the same problem manuall y. Two additional operations, a label and 
a return are used to define the beginning and end of the program. 

Loading the Program. To load the keystrokes of the program into 
the calculator: 

Slide the W!PRGM-RUN switch WIPRGMum:.RUN to W!PRGM 
(program). 

Press e III to clear the calculator. 

Press the following keys in order. (When you are loading a program , 
the display gives you information that you wi ll find usefu l later, but 
which you can ignore for now .) 

B ~ B Defines the beginning of the program. 

These are the same keys you pressed to solve the 
problem manually . 

Defines the end of the program. 

The ca lculator will now remember this keystroke sequence . 
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Running the Program. To run the program to find the area of any 
sphere from its diameter: 

I. Slide the W/PRGM -RUN switch WfPRGM~RUN back to 
RUN. 

2. Key in the value of the diameter. 
3. Press II to run the program . 

When you press II. the sequence of keystrokes you loaded is auto· 
matica ll y executed by the calculalOr. giv ing you the same answer you 
would have obtained manuall y. 

For example. to calculate the area of Ganymede, with a diameter of 
3200 miles: 

Press Display 

3200 13200. 

B 1 32169908.78 Square miles. 

With the program you have loaded , you can now calculate the area 
orany of Jupiter's moons-in fact, of any sphere- using its diameter . 
You have only to leave the ca lculato r in RUN mode and key in the 
diameter of each sphere for wh ich you want the area , then press S. 
For example, to compute the surface area of Jupiter 's moon 10, with 
a di ameter of 2310 miles: 

Press Display 

23IoB 1 16763852.56 Square miles. 

For the moons Europa, diamete r 1950 miles , and Callisto , diameter 
3220 miles: 

Press 

1950B 

3220B 

Display 

1 11945906.07 

1 32573289.27 

Area of Europa in square 
miles. 
Area of Callisto in square 
miles. 
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Programming the HP·67 is that easy! The calculator remembers a 
series of keystrokes and then executes it at the press of a single 
key . In fact the HP-67 can remember up to 224 separate operations 
(and many more keystrokes. since many operations require two or 
three keystrokes) and execute them at the press of one of the label 
keys . By us ing, say, label A for one program , label B for another , 
etc .• your calculalOf can contain many different programs atone time. 

Recording the Program. Just as the programs in the Standard Pac 
have been permanentl y recorded on magnetic cards, so you can record 
your program on a magnetic card . To record your program: 

I . Select a blank , unprotected (unclipped) magnetic card . 

~ ~l<::!~~~ __ ',--_Ar' __ '_"",,' __ oL' ~ ~ 
2. Slide the W/ PRGM · R UN swi tch WlPRGM mm.RUN to 

W/PRGM . 
3. Insert side 1 of the card into the right card reader slot on the 

calculator. Permit the card to pass through the card reader to the 
left of the calculator . Since your program contains fewer than 
113 instructions, you need to pass only one side of the card 
through the card reader. Your program is now recorded on the 
magnetic card . 

4 . Be sure to mark the card so you don't forget what program is 
on the card and what keys control the program . The marked card 
might look like this when you are through: 

~r5/'#e~E S</£Fi'lCe Ate89 ;;1 
ti:d-1A. . . . . J 

5. The program now on the card wi ll remain there until you record 
another program over it. To save the program permanently, 
so that no other program can be recorded on the card , clip the 
corner of the card nearest side I: 

/ 
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That 's all there is to it! You can reuse the program as often as you 
like-merely pass the card through the card reader with the 
W/PRGM· RUN switch sel 10 RUN each lime you want to load this 
program into the calculalOf. 

Using this Handbook 

New to Hewlett-Packard Calculators? Part One of this handbook 
has been designed 10 teach you to use your HP-67 as a powerful 
sc ientific calculator. By working through these sec tions of the 
handbook , you'll learn every function that you can usc to calculate 
answers manually, and you' ll come to appreciate the calculating 
efficiency of the Hewlett-Packard logic system with RPN . And since 
the programmability of the HP-67 stems from its ability to remember 
a seri es of manual keystrokes, Part One, Usi ng Your HP-67 
Calculator, is invaluable in laying the groundwork for Part Two, 
Programming The HP-67. 

Previous HP User? lf you've already used Hewlett-Packard pocket or 
desktop calcu lalOrs with RPN , you may want to tum directly to Part 
Two , Programming The HP-67. Later. though , you willllndoubtedly 
wish to peruse Part One at your leisure in order to di scover the many 
calculating advantages of the HP-67. 

Whether an old hand or a novice, you'll find the Function and Key 
Index on pages 8- 13 invaluable as a quick reference guide, a pro­
gramming guide , or even to illustrate the features of the HP-67 to 
your friends. 



Part One 

Using Your HP-67 
Pocket Calculator 





Section 1 

Getting Started 

Your HP-67 is shipped fully assembled, including a battery . You can 
begin using your calculator immediately by connecting the cord from 
the ac adapter/recharger and plugging the charger into an ac outlet. If 
you want to use your HP-67 on battery power alone . you should 
charge the battery for 14 hours first. Whether you operate from battery 
power or from power supplied by the charger. the battery pack must 
always be i1l the calculator . 

To begin: 

Slide the W/PRGM·RUN switch WfPRGM~RUN to RUN. 

Slide the OFF-ON switch OFF " ON to ON. 

Display 
Numbers that you key into the calculator and intermediate and 
final answers are always seen in the bright red display. When 
you first tum the calculator ON. the di splay is set to j 0.00 I 
to show you that all zeros are present there. 

Keyboard 
Each key on the ke yboard can perform as many as four dif· 
ferent functions. One function is indicated on the flat plane of 
the key face , while another is printed in black on the slanted 
face of the key. A third and a fourth function may be indicated 
by printed sy mbols in gold and blue. respectively. be low the 
key. 

There are three prefix keys. !II .1I . and II . By press ing one 
of these prefix keys before pressing a function key. you select 
the function printed on the slanted key face or one of the func­
tions printed in gold or blue be low the function key. 

To se lect the function printed on the flat plane of a function 
key, press the key . 

27 



28 Getting Started 

To se lec t the funct ion printed in black on the slanted key face, 
fi rs t press the black II prefix key. The n press the function 
key. 

To select the function printed in go ld below the func tion key, 
first press the go ld e prefix key . Then press the func tion key. 

To se lect the funct ion printed in blue below the function key. 
fi rst press the blue II prefix key. Then press the fu nction key. 

To execute this function , 
simply press Qd . 

To execute this function , 
first press II . then 

press~ . 

To execute this function , 
first press a ' then 

press ~. 

~----- To execute this function , 
first press !! ' then 
press {id . 

In this handbook. the selected key function will appear in the 
appropr iate color, out li ned by a box , like th is: ~, 0, 0. 

Keying In Numbers 
Key in numbers by pressing the number keys in sequence, just 
as though you were writing on a piece of paper . The decimal 
po int must be keyed in if it is part of the number (unless it is to 
be right of the last dig it). 

Exa mple: 

Key in 148.84 
by pressing the keys Display 

GJ00800 1148.84 

The resu lt ant number 148.84 is seen in the disp lay. 
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Negative Numbers 
To key in a negative number, press the keys for the number, then 
press e:m (change sigtl) . The number , preceded by a minus (-) sign, 
will appear in the di splay . For example, 10 change the sign of the 
number now in the display: 

Press Display 

I -148.84 

You can change the sign of e ither a negative or a posit ive nonzero 
num ber in the di splay _ For example, to change the sign of the - 148.84 
now in the display back 10 positive: 

Pl'ess Display 

I 148.84 

Notice that only negat ive numbers are given a sign in the display . 

Clearing 
You can clear any numbers that are in the disp lay by pressing &II 
(clear X). This key erases the number in the display and replaces it 
wi.h 10.00 I 

Press Display 

0.00 

If you make a mistake while keying in a number , clear the e nlire num­
ber siring by pressing B13. Then key in the correct number. 
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Functions 
In spite of the dozens of functions avai lable on the HP-67 keyboard, 
you will find the calculator functions simple to operate by using a 
single, all-encompassing rule: When you press a junction key, the 
calculator immediately executes the function written on the key. 

Pressing a function key causes the calculator to 
immediately perform that function. 

For example, to calculate the square of 148.84, merely: 

Press 

148.84 
O [!J 

Display 

I 148.84 

I 22153.35 

To calculate the square root of the number now in the display: 

Press Display 

D 0 I 148.84 

Notice that you did not use the 6 function directly over the iii key to 
calcu late the square root. The fi ve function s above the D, m, m. 
II, and IJ keys are known as default function s. When you first tum 
the HP-67 ON , these default functions are present in the calculator, 
and you can select any of them by simply pressing the appropriate 
key (D through 0). However , as soon as you begin keying in a 
program, the default functions are lost, and the top row keys (D 
through Ii) are used to select programs or routines within programs. 
The only way to restore the default functions to the calculator is to 
clear the calculator of all programs, either by turning it OFF, then 
ON , or by pressing D ICl PRGMI with the W/PRGM-RUN switch 
WlPRGM r:m:.RUN set to W/PRGM . 

Each of the five default function s is duplicated by another key on the 
keyboard . For example, you can select the square root function either 
with the default function fii or by pressing D I!!J. When the default 
functions are operational, you can use a default function by pressing 
only one keystroke . In thi s handbook, however , we normally show the 
prefixed function instead of the default function. 
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Whether selected as a default function or as a prefixed function .G:il is 
an example of a one-number function; that is, a key that operates upon 
a single number. All function keys in the HP-67 operate upon either 
one number or two numbers at a time (except for stati stics keys likeBi 
and [i)-more about these later). 

Function keys operate upon either one number or two 
numbers. 

One-Number Functions 

To use anyone-number function key: 

I . Key in the number. 
2. Press the function key (or press the prefi x key, then the function 

key). 

For example, 10 use the one-number funclion[Yij key, you first key in 
the number represented by x, then press the function key . To calculate 
lA, key in 4 (the x-number) and press m ~ . 

Press 

4 

1l'I [YiJ 

Display 

10.25 

Now try these other one-number function problems. Remember , 
first key ill the number. then press the jut/ctiot/ : 

I 
0.04 

25 
\/2500 50.00 

10' 100000.00 (Use the ~ key.) 
v'3204 100 1790.00 

log 12.58925411 1.10 

71' 5041 .QQ 
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Two-Number Functions 

Two-number funct ions are functions that must have two numbers 
present in order for the operation to be performed. D,D, EI. andD 
are examples of two-number function keys. You cannot add, subtract, 
multiply , or divide unless there are two numbers present in the calcu­
lator. Two-number functions work the same way as one-number 
functions- that is, the operation occurs when the function key is 
pressed. Therefore, both numbers must be in the calculator before the 
junction key is pressed. 

When more than one number must be keyed into the calculator before 
performing an operation, the rmmim key is used to separate the two 
numbers. 

Use thermmim key whenever more than one number must 
be keyed into the calculator before pressing a function . 

If you key in only one number, you never need to press mDl3J . To 
place two numbers into the calculator and perform an operation: 

1. Ke y in the first number. 
2. Press EJiIJ to separate the first number from the second. 
3. Key in the second number. 
4. Press the function key to perform the operation. 

For example , to add 12 and 3: 

Press 

12 

rmmim 
3 

a 

The first number. 
Separates the first number from the second. 

The second number . 
The function. 

The answer, 15.00 I , is displayed. 
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Other arithmetic funct ions are performed the same way: 

To perform Press Display 

12 - 3 t21mDi113 iii 19.00 
12 x 3 12 ImDiII 3 EI 136.00 
12 .;. 3 t21mDi113 iii 14.00 

The~ key is also a two·numberoperation . It is used to rai se numbers 
to powers, and you can use it in the same simple way that you use 
every other two-number function key: 

l. Key in the first number. 
2. Press ImDiII 10 separate the fi rst number from the second . 
3. Key in the second number (power), 
4. Perform the operation (press m ~). 

When work ing with any function key (including ~), you should 
remember that the di splayed number is always designated by x on the 
function key symbols. 

The number displayed is always x. 

So 0 means square root of the di splayed number, [ill means 
I 

-,,-,:---:-----,- • etc. 
displayed number 

Thus, to calculate 36 : 

Press 

3 
ImmIl 
6 

Display 

13. 
1 3.00 

I 6. 

729.00 

x, the di splayed number, 
is now six. 
The answer. 
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Now try the following problems using the~ key. keeping in mind the 
simple rules for two-number functions: 

16' (16 to the 
4'" power) ~ I 65536.00 

8 t' (81 squared) ~ I 6561.00 

225.5 (Square root 
of 225) 

2 16 (2 to the 

115.00 

16'" power) ~ I 65536.00 

16.25 (4th root 
of 16) 12.00 

Chain Calculations 

(You could also have 
done this as a one· 
number function using 
0 .) 

(You could also have 
done this as a one­
number function using 
[ill .) 

The speed and simplicity of operation of the Hewlett-Packard logic 
system become most apparent during chain calculations. Even during 
the longest of calculations, you still perform only one operation at a 
time, and you see the results as you calculate-the Hewlett-Packard 
automatic memory stack stores up to four intermediate results inside 
the calculator until you need them, then insens them into the calcu­
lation. This system makes the process of working through a problem 
as natural as it would be if you were working it out with penci l and 
paper, but the calculator takes care of the hard part. 

For example, solve (12 + 3) x 7. 

If you were working the problem with a pencil and paper, you would 
first calculate the intermediate result of (12 + 3) ... 

. . . and then you would multiply the intermediate result by 7. 

(j.l .·;· ... :l") x 7 ~ t 05 

lS""""x7 "" /O~ 
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You work through the problem exactly the same way with the HP·67, 
one operation at a time. You solve for the intermediate result first... 

(t2 + 3) 

Press Display 

12 112. 

Imm1I 1 12.00 
3 13. 

D 115.00 Intermediate result . 

... and then solve for the final answer. You don't need to press 
Imm1I to store the intermediate result-the Hp·67 automatically 
stores it inside the calculator when you key in the next number. To 
continue ... 

Press 

7 

13 

Display 

7. 

1105.00 

The intermediate result 
from the preceding opera­
tion is automatically 
stored inside the calcu­
lator when you key in 
this number. 

Pressing the function key 
multiplies the new num­
ber and the intennediate 
result, giving you the 
final answer. 

Now try these problems. Notice that for each problem you only have 
to press!mDiIJ to insert a pair of numbers into the calculator- each 
subsequent operation is performed using a new number and an auto­
matically stored intermediate result. 

To solve Press Display 

(2 + 3) 
2 

10 
!mDiIJ 
3 

D 
10 
D 10.50 
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To solve Press Display 

3(16 - 4) 16 

tmmII 
4 

a 
3 

13 136.00 

14 + 7 + 3 - 2 14 
4 

tmmII 
7 

D 
3 

D 
2 
a 
4 

D 15.50 

Problems that are even more complicated can be solved in the same 
simple manner, using the automatic storage of intermediate result s . 
For example. to solve (2 + 3) x (4 + 5) with a pencil and paper , you 
wou ld: 

(2 + 3) x (4 + 5) - -
First solve for the contents r / 
of these parentheses... L .. andthenfortheseparentheses ... 

... and then you would multiply the 
two intermediate answers together. 
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You work through the problem the same way with the HP-67 . First 
you solve for the intermediate result of (2 + 3) 

Press 

2 

ImmII 
3 
D 

Then add 4 and 5: 

Display 

12. 
12.00 

15.00 Intermediate result. 

(Since you must now key in another pair of numbers before you can 
perform a function, you use the BIll key again to separate the first 
number of the pair from the second. ) 

Procedure Press 

~x~ 4B1115D 
) q 

Display 

19.00 

Then multiply the intermediate answers together for the final answer: 

Procedure Press Disptay 

145.00 

Notice that you dido 'r need to write down or key in the intermediate 
answers from inside the parentheses before you multiplied- the 
HP-67 automatically stacked up the intermediate resulls inside the 
calculator for you and brought them out on a last-in, first-out basis 
when it was time to mUltiply. 

No matter how complicated a problem may look , it can always be 
reduced to a series of one- and two- number operations. Just work 
through the problem in the same logical order you would use if you 
were working it with a pencil and paper. 
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For example, to solve: 

(9 + 8) x (7 + 2) 
(4 x 5) 

Press Display 

91mDi1l8D 117.00 Intermediate result of 
(9 + 8). 

71mDi1l2D 1 9.00 Imermediate result of 
(7 + 2). 

13 I 153.00 (9 + 8) multiplied by 
(7 + 2). 

41mDi1l513 120.00 Intermediate result of 
(4 x 5) . 

III I 7.65 The final answer. 

Now try these problems. Remember to work through them as you 
would with a pencil and paper, but don't worry about illt~rIllt!diatt: 

answers-they're handled automaticall y by the calculator. 

(2 x 3) + (4 x 5) = I 26.00 

( 14 + 12) x (18 - 12) 
(9 - 7) 

\/ 16.38 x 5 
.05 

1181.00 

78 .00 

4 x ( 17 - 12) -;. (10 - 5) = LI4:.:.,,00"-_ ---' 

\/(2 + 3) x (4 + 5) + \/(6 + 7) x (8 + 9) 121 .57 
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A Word about the HP-67 
Now that you've learned how to use the calculator , you can begin to 
fully appreciate the benefits of the Hewlett· Packard logic system. 
With thi s system, yo u enler numbers using a parenthesis-free , 
unambiguous method called RPN (Reverse Po li sh Notation). 

It is this unique system that gives you all these calculating advantages 
whether you're writing keystrokes for an HP-67 program or using the 
HP-67 under manual control: 

• You never have to work with more than one funclion at a lime . 
The HP-67 cuts problems down 10 size instead of making them 
more complex. 

• Press ing a function key immediately executes the function. You 
work natura ll y through complicated problems, with fewer key­
strokes and less time spen!. 

• Intermediate results appear as they are calculated . There are no 
"hidden" calculations, and you can check each step as you go. 

• Intermediate results are automatically handled. You don ' t have 
to write down long intermediate answers when you work a 
problem. 

• Intermediate answers are automatically inserted into the prob­
lem on a las t-in , first-out basis. You don't have to remember 
where they are and then summon them . 

• You can calculate in the same order that you do with pencil 
and paper . You don ' t have to think the problem through ahead 
of time . 

The HP system takes a few minutes to learn . But you' ll be amply 
rewarded by the ease with which the HP-67 solves the longest most 
complex equations. With HP, the investment of a few moments of 
learning yie lds a lifetime of mathematical dividends. 
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Section 2 

Display Control 

In the HP-67. you can se lect many different rounding options for dis­
play of numbers. When you first turn on the HP-67. for example. the 
calculator "wakes up" with numbers appearing rounded to two 
decimal places. Thus. the fixed constant 7T, which is actually in the 
calculator as 3. 141592654, wi ll appear ;11 the display as 3. 14 (unless 
you tell the calculator to display the number rounded to a greater or 
lesser number of decimal places). 

Although a number is nonnally shown to only two decimal places, the 
HP-67 always computes internally using each number as a 10-digit 
mantissa and a two-digit exponent of 10. For example, when you 
compute 2 x 3, you see the answer to only two decimal places: 

Press Display 

2m:mi11313 16.00 

However, inside the calculator all numbers have 10-digit mantissas 
and two-digit exponents of 10. So the HP-67 actually calculates using 
full 10-digit numbers: 

2. OOOOOOOOO x 1 ()OO m:miII 3. OOOOOOOOO x I ()OO 13 

yields an answer that is actually carried to full 10 digits internally: 

I 6.000000000 x 10"'1 

You see only these di9itS ... i / i .. but these digits are also present. 

41 
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Display Control Keys 
There are four keys, ([], @), ~, and mmI that allow you to 
control the manner in which numbers appear in the di splay in the 
HP-67. 1m followed by a number key changes the number of dis­
played digits without changing the format. 1Iill di splays numbers in 
fixed dec imal point fonnat , wh ile @) permits you to see numbers in 
scientific notation format. ~ displays numbers in engineering nota­
lion , with exponents of 10 shown in multiples of three (e.g .• I ()3. 10- 6 • 

10"). 
No matter which format or how many di splayed digits you choose, 
these display control keys alter only the manner in wh ich a number is 
displayed in the HP-67 . The actual number itself is not altered by 
any of the di splay control keys. No matter what type of di splay you 
se lect, the HP·67 always calculates internally with numbers con· 
sisting of full I O·digit mantissas multiplied by 10 rai sed 10 a two· digit 
exponent. 

Display Number Changes 
The 1m (display) key followed by a number key specifies the /lum· 
ber of digi ts that your HP·67 will display. For example, when you 
tum the HP·67 ON , it "wakes up" with two dig it s displayed after 
the decimal point. Using the 1m kcy and the appropriate number 
key (0-9), you can display up to nine digits after the dec imal point. 
For example: 

Press Display 

(Tum the calculator "''''.---___ ---, 
OFF, then ON .) LI "'0."'0"-0 ___ -' 

lim 4 0.0000 

0.000000000 

10.00 

Calculator ;'wakes up" 
with two digits shown 
after the decimal point. 

Four digit s shown after 
decimal pOint. 

Nine digits shown after 
decimal point . 
Two digits shown after 
decimal point. 

In the next few pages, you wi ll see how the 1m and number keys are 
used in conjunction with (L], []§), and ~ to display numbers in 
any of a wide variety of formats. 
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Scientific Notation Display 

[n scientific notation each number is di splayed with a sing le digit to 
the left of the decimal point followed by a specified number of digits 
(up to nine) to the right ofthe decimal point and multiplied by a power 
of 10. Scientific notation is particularly useful when working with 
very large or small numbers. 

• 
Mantissa sign 

10..-digit mantissa 

t Tponent of 10 

Sign of exponent of 10 

Scientific Notation Display 

Scientific notation is selected by press ing III [g!). The Iimi1 key 
followed by a digit key is then used to specify the number of decimal 
places to which the number is rounded. The display is left-justified 
and includes trailing zeros within the setting selected by the ami key. 
To change the number of places displayed after the decimal point, 
use the 1m key followed by the appropriate number key. For 
example: 

Press Display 

(Tum the calculator 
OFF, then ON .) rl-;:co.-=o-;:cO----, 

1123.4567 1 

Calculator ' 'wakes up" 
with two places displayed 
after the decimal point. 

123.4567 

m~ LI "'1.=23=---___ 0"'2,,1 Displays 1.23 x 10'. 
Two decimal places 
shown after decimal 
point. 
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1m 4 

1m 7 

I 1.2346 021 Displays 1.2346 x 10'. 
Notice that the display 
rounds if the first hidden 
mantissa digit is 5 or 
greater . 

1.2345670 021 Displays 1.2345670 x 
10'. 

I 1.234567000 021 Displays 1.234567000 x 
10' . 

Lll,-,.2",3",4,.6 __ -,,0~21 Displays 1.2346 x 10'. 

Fixed Point Display 

When you first tum the HP-67 ON . the di splay you see is FIX 2-that 
is, fixed point di splay with two decimal places shown. In fixed point 
display . numbers are shown with a fi xed number of displayed digits 
after the decimal point. The number begins at the lef! s ide of the di s­
play and includes trailing zeros within the seuing selected . You can 
se lect fixed point display from the keyboard by using the 1m 
funclion . 

10-digit number 

• • 
Sign Decimal point 

Fixed Point Display 

After you have specified fixed point (onnat , you can use the 1m key 
followed by the appropriate number key (0-9) to select the number of 
places to which the di splay is rounded. For example: 

Press 

123.4567 

D ~ 

Display 

Display is rounded to the 
four decimal places you 
specified earlier. 



123. 
123.4557000 

123.5 

I 123.46 

Engineering Notation Display 
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Notice that the display 
rounds if the first hidden 
digit is 5 or greater. 

Normal FIX 2 display. 

Engineering notation allows all numbers to be shown with exponents 
of IO that are multiples of three (e.g., \()3 , 10- 6

, 1012
) . 

One significant t ~ .. . .. 
digit always present. Specified significant 

digits after the first one. 

Engineering Notation Display 

~ 

• 
Exponent of 1 0 
always a multiple 
of three. 

Engineering notation is paniculariy useful in scientific and engineer­
ing calculations, where units of measure are often specified in multi­
ples of three . See the prefix chart below. 

Multiplier Prefix Symbol 

1012 tera T 
10' giga G 
10' mega M 
10' kilo k 
10- 3 milli m 
10-6 micro I' 
lO- g nano n 
10- 12 pice p 
10- 15 femto f 
10- 18 atto a 
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Enginee ring notation is selected by press ingGi ~. The first s igni fi ­
cant digit is always present in the d isplay. When you press 1m 
followed by a number key , you speci fy the number of additional 
displayed dig its after the first one. The dec imal po int al ways appears 
in the di splay. Fo r example : 

Press Display 

.0000 12345 1 .000012345 I 
m ~ 112.3 -06 1 Engineering nOialion dis-

play . S ince you had 
specified mmJ 2 in the 
previous example , the 
number appears here 
rounded off to two sig-
nifi cant d igits after the 
omni present first one. 
Power of 10 is proper 
multiple of three. 

I!mI 3 1 12.35 -061 Display is rounded off to 
th ird significant digit 
after the fi rst one . 

I!mI 9 112.34500000 06 1 

I!mI 0 110. -06 1 Display rounded off to 
first significant digit. 

Notice that roundi ng can occur to the/eft of the dec imal point , as in the 
case of ~ 0 specified above . 

When engineering notation has been selected. the dec imal po int shifts 
to show the manti ssa as units . tens, or hundreds in order to maintain 
the exponent of 10 as a mult iple of three. For example , mUltiplying 
the num ber now in the ca lculator by 10 causes the dec imal point to 
shift to the right without altering the exponent of 10: 

Press 

I!mI 2 

10 13 

Display 

112.3 

1123. 

-061 

-061 

ENG 2 display. 

ENG 2 di splay . 
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However. multiplying again by 10 causes the exponent to shift to 
another multiple of three and the decimal point to move to the units 
position. Since you specified ENG 2 earlier, the HP-67 maintains two 
significant digits after the first one when you multiply by 10: 

Press 

10£1 
Display 

LI "1.",2,,3 ___ .:-,,,0,,-,31 Decimal point shifts. 
Power of 10 shifts to 
10- 3 . Display maintains 
two significant digits 
after the first one. 

Automatic Display Switching 
The HP-67 switches the d isplay from fixed point notation to full 
scien tific notation (SCI 9) whenever the number is too large or too 
small 10 be seen with a fixed decimal point. This feature keeps you 
from missing unexpectedly large or small answers. For example, if 
you try to solve (.05)3 in normal FIX 2 display, the answer is auto­
matically shown in sc ientific notation. 

Press Display 

ID3 D I£!KJ 10.00 

10.05 

t 1.250000000-041 

Normal FIX 2 d isplay . 

Display automaticall y 
swi tched to SCI 9 to 
show answer. 

After automatically switching from fixed to scientific , when a new 
number is keyed in orm13 is pressed the display automatically reverts 
back to the fixed point display orig inally selected. 
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The HP-67 also switches to scientific notation if the answer is too 
large ( ~ 101O) for fixed point di splay. For example, the di'splay will 
not switch from fixed if you solve 1582000 x 1842: 

Press 

1582000 tmmIl 
1842 EI 

Display 

I 1582000.00 

I 2914044000. Fixed point format. 

However, if you multiply the result by 10, the answer is too large 
for fixed point notation , and the calculator display switches auto­
matically to scientific notation: 

Press 

10 EI 

Display 

I 2.914044000 101 Scientific notation 
format. 

Notice that automatic switching is between fixed and scientific nota­
tion display modes only-engineering notation display must be 
selected from the keyboard . 

Keying In Exponents of Ten 
You can key in numbers multiplied by powers of 10 by pressing [D3 
(enter exponent of 10) followed by number keys to specify the 
exponent of 10. For example, to key in 15.6 trillion (15.6 x 1012), 

and multiply it by 25: 

Press 

15.6 

1m 
12 

Now Press 

tmmIl 
25 EI 

Display 

115.6 I 
115.6 001 

LI -"15",.,,,6 ___ -,,12,,1 (This means 15.6 x 
10".) 

Display 
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You can save time when keying in exact powers of 10 by merely 
pressing[D3 and then pressing the desired power of 10. Forexample. 
key in I millio n (lOS) and di v ide by 52. 

Press 

6 

I!mII 

520 

Display 

11. 001 

1 1. 06 1 
I 1000000.00 I 

I 19230.77 

You do nol have to key in 
the number I before 
pressing aD when the 
number is an exact power 
of 10. 

Since you have not 
specified sc ientific nota­
tion, the number reverts 
to fixed point notation 
when you press 1!mII. 

To see your answer in scientific nOlation with s ix decimal places: 

Press Display 

1 1.923077 041 

To key in negative exponents of 10, key in the number, press 1D3. 
press r.a to make the exponent negative, then key in the power of 
10. For example, key in Planck's constant (h)-roughly, 6.625 x 
10- 27 erg sec.-and multiply it by 50. 

Press 

ID3 
U C@1D2 
6.6251D3 

ID 
27 
I!mII 
5013 

Display 

Erg sec. 
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Calculator Overflow 
When the number in the disp lay would be greater than 9.999999999 
x 1()99, the HP-67 displays all 9'g to indicate that the problem has 
exceeded the calculator's range. ForexampJe, if you solve (I x 1049

) 

X (I x 1050), the HP-67 will di splay the answer: 

Press 

em 
1m 491mDi11 
1m50£1 

Display 

0.00 

1.000000000 49 I 
1.000000000 99 I 

But if you attempt to multiply the above result by 100, the HP-67 
display indicates overflow by showing you all 9'5: 

Display 

100£1 9.999999999 99 I Overflow indication. 

Error Display 
If you happen to key in an improper operat ion (or if a magnetic card 
fail s 10 read properly) the word I Error I wi ll appear in the 
di splay. 

For example. if you anempt to calcu late the square root of -4, the 
HP-67 wi ll recognize it as an improper operation: 

Press 

41mJ 
D EI 

Display 

1-4. 
I Error 

Press ing any key clears the error and is not executed. The number 
that was in the display before the error-causing function is returned to 
the di splay so that you can see it. 
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Press Display 

1-4.00 

All those operations thai cause an error condition are li sted in 
appendix C. 

Low Power Display 
When you are operating the HP-67 from battery power. a red lamp 
inside the display will glow 10 warn yo u that the battery is close to 
discharge . 

16.02 2! I Low Power Display 
'------~ 

You must then connect the ac adapter/rec harger to the calculato r and 
operate from ac power, or yo u must substitute a fully charged battery 
pack for the one that is in the calculator. Refer to appendix B for 
descriptions of these operations. 



ENTER + 



Section 3 

The Automatic Memory Stack 

The Stack 
Automatic storage of intermediate results is the reason that the HP-67 
slides so easily through the most complex equations. And automatic 
storage is made possible by the Hewlett-Packard automatic memory 
stack . 

Initial Display 
When you first switch the calculator ON, the display shows 
I 0.00 I in RUN mode. This represents the contents of the 
display or "X-register." 

Set the WIPRGM-RUN switch wtPRGM ..e:JRUN to RUN _ 

Switch the HP-67 OFF, then ON. 

Basically, numbers are stored and manipulated in the machine 
"registers." Each number, no matter how few digits (e.g., 0, I, or 
5) or how many (e.g., 3.141592654. -23.28362, or 2.87148907 X 

1021), occupies one entire register. 

The displayed X-register, which is the only visible register, is one of 
four registers inside the calculator that are positioned to form the 
automatic memory stack . We label these registers X, Y, Z, and T. 
They are "stacked " one on top of the other with the displayed 
X-register on the bottom. When the calculator is switched ON, these 
four registers are cleared to zero. 

Name Register 

T I 0.00 ~ 
z 

1
0.00 

y 0.00 

X 0.00 Always displayed. 
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Manipulating Stack Contents 
The §!)(roll down). ~(roll up), and §(x exchange y) keys allow 
you to review the stack contents or to shift data within the stack for 
computat ion at any time. 

Reviewing the Stack 

To see how the ~ key works, first load the stack with numbers I 
through 4 by pressing: 

4~3~2~1 

The numbers that you keyed in are now loaded into the stack, and 
its contents look like this: 

T 

~ Z 3.00 
Y 2.00 
~ 

, 

X Display. 

When you press III (@ , the stack contenls shift downward one 
register. So the last number that you have keyed in will be rotated 
around to the T-register when you press iii ~. When you press 
III §!] again, the stack contents again roll downward one register. 

When you press III ~, the stack contents are rotated ... 

... from this .. . . . . to this. 

T ' 4.00 T r 1.00-

Z 

~ 
Z 4.00 

Y 2.00 Y 3.00 

X 1. Display. X 2.00 Display. 

Notice that the conteflls of the registers are shifted. The actual 
registers themselves maintain their F2sitions. The contents of the 
X-register are always disp layed, so ~.OO I is now visible. 
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Press m ffi!) again and the stack contents are shifted .. 

... from this ... ... to this . 

T 1.00 T 2.00 
Z 4.00 Z 1.00 
Y I 3.00 Y 4.00 
X l!.00_ Display. X 3 .00 Display . 

Press III ffi!) twice more .. . and the stack shifts . 

... through this .. , .• • back to the start again. 

T ~.OO T ~ Z 
I 

Z 

~ ~ y 1.00 Y 2.00 
X 4 .00 --1 Display. X 1.00 Display. 

Once again the number I 1.00 I is in the di splayed X-register. 
Four presses of 1m @!) roll the slack down four times, returning the 
contents of the stack to their original registers. 

You can also manipulate the stack contents using II lli!] (rolf up). 
This key roll s the stack contents up instead of down . but it otherwise 
operates in the same manner as m ~. 

Exchanging x and y 
The §I) (x exchange y) key exchanges the contents of the X- and 
the Y -registers without affecting the Z- and T-registers. If you press 
m § with data intact from the previous example, the numbers in 
the X- and V-registers wi ll be changed .. 

... from this ..• . .. to this . 

T 
r~ 

'4.00l ~ T Z 3.00 Z 3.00 

Y 1-2.~ :=:::><:=: y ~ Display. X 1.00 X 2.00 Display. 
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Similiarly, pressing Cl § again will restore the numbers in the X· 
and Y -registers to their original places. This function can be used 10 

position numbers in the stack , whether operating manually or from a 
program, or simply 10 bring the contents of the V-regi ster into the 
X-register for display . 

Notice that whenever you move numbers in the stack using one of 
the data manipulation keys, the actual stack regi sters maintain their 
positions. Only the contents of the registers are shifted . The contents 
of the X-register are always di splayed . 

Automatic Stack Review 
If you wish to quickly review the contents of the stack at any time, 
use the III @J operation. When you press m ISTK I, the contents 
of the stack are shifted , one regi ster at a time , into the X-register 
and displayed for about a half- second each. The order of di splay is 
T , Z, Y, and finall y the X-register contents again. Press m ~ 
now and see the contents of the entire stack displayed . ( If the stack 
contents in your calculator remain intact from the prev ious example. 
your displays should match the ones shown below): 

Press Display 

\4.00 

\3.00 

\ 1.00 

\2.00 

m fffiJ operates exactly as four presses of III ~. You can see 
that after di splayi ng the con tents of the entire stack, the original 
contents of the X-register are returned there and di splayed . 

While a B ISTK I operation is being performed. the decimal point 
blinks twice during the display of the contents of each register. This 
is to identify this function as a program pause during a running pro­
gram , so that yo u will not think the program has stopped . 
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When operating the HP-67 manually from the keyboard , you can slow 
down or speed up the review of the stack contents by press ing ~ 
or any other key on the keyboard wh ile the calculator is executing 
a D ISTK I stack review . As long as you hold the ke y depressed , 
the contents of the stack register currently being d isplayed will remain 
"frozen" in the display, permilting you to write down or examine 
the number. As soon as you release the key you are holding depressed, 
the contents of the next stack register to be di splayed are shown. 

Note: If the D ~ stack review is being executed as part 
of a runn ing program, depressing a key to "freeze" a stack 
register disp~ will cause the program to halt execution 
after the II ~ has been executed. 

See section 15 for a description of how this operation helps you 
interface programs that you create for your HP-67 Programmable 
Pocket Calculator with the Hewlett-Packard HP-97 Programmable 
Printing Calculator. 

Clearing the Display 
Whe n you press ED (clear x), the displayed X-register is cleared to 
zero. No other register is affected when you press ED . 
Press ED now , and the stack contents are changed .. 

.. . from this ..• .•. to this • 

T 4.00 T 4.00 

Z 3.00 Z 3.00 

Y 1.00 Y r 1.00 

X 2.00 Disp lay. X 10.00 Display. 

Although it may be comfon ing, it ;s never necessary to clear the 
displayed X -register when starring a flew calculation. This will 
become obvious when you see how old results in the stack are 
automatically lifted by new entries. 
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The Key 
When you key a number into the calculator. its contents are written 
into the displayed X-register. For example, if you key in the number 
314 .32 now, you can see that the display contents are altered. 

When you key in 314.32 with the stack contents intact from previous 
examples the contents of the stack registers are changed .. 

..• from this ... ... to this . 

T 4.00 T E z 3.00 Z 3.00 

Y 1.00 Y 1.00 
~--

X 0.00 Disp lay. X 2!4.3~ Display . 

In order to key in another number at this point, you must first 
terminate digit entry-i.e., you must indicate to the calculator that 
you have completed keying in the first number and that any new 
digits you key in are part of a new number. 

Use the [aJiII key to separate the d igits of the first number from the 
digits of the second . 

When you press the [aJiII key , the contents of the stack registers 
are changed ... 

... from this ... . .. to this . 
~ 

T 4 .00 T 3.00 

Z 3.00 I Z 1.00 
Y ~ Y 314.32 
X 314.32 Display. X 314.32 Display. 

As you can see, the number in the displayed X-register is copied 
into Y. The numbers in Y and Z have also been transferred to Z 
and T, respectively, and the number in T has been lost off the top of 
the stack. 
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Immediately after pressing~, the X-register is prepared for a new 
number , and that new number writes over the number in X. For 
example, key in the number 543.28 and the content s of the stack 
registers change .. 

... from this ... . .. to this. 

T sa T 3.00 

Z 1.00 Z 1.00 

Y 314.32 . Y 314.32 

X 1314.32 1 Display . X 543.28 Display. 

G!3 replaces any number in the display with zero. Any new number 
then writes over the zero in X. 

For example, if you had meant to key in 689.4 instead of 543.28, 
you would press rm now to change the stack .. 

... from this ... ... to this . 

T 3.00 T 3.00 , 

Z 1.00 Z 1.00 

Y 314.32 Y 314.32 ' 
X 543.28 1 Display. X 0.00 I Display 

and then key in 689.4 to change the stack .. 

. .. frorn this. o. . .. to this. 

T 3.00 T 3.00 
Z 1.00 Z 1.00 
Y 314.32 Y 314.32 
X 0.00 Display. X 689.4 Display. 

Notice that numbers in the stack do not move when a new number is 
keyed in immediately after you pressm:iDiIJ orBl3. However, num­
bers in the stack do lift upward when a new number is keyed in 
immediately after you press most other functions, including m ~ and 
m § . The m lSTKI operation does not change the stack lift from the 
previous function, so you can always monitor stack operations with 
ml:i!il. See appendix D, Stack Lift and LAST X, for a complete list 
of operations that cause the stack to then lift when a number is keyed in. 
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One-Number Functions and the Stack 
One-number functions execute upon the number in the X-register 
only, and the contents of the Y-, Z-, and T-registers are unaffected 
when a one-number function key is pressed. 

For example, with numbers positioned in the stack as in the earlier 
example, pressing D 0 changes the slack contents .. 

... from this ... ... to this . 

T 3.00 . T 3.00 

Z 1.00 Z 1.00 
y 314.32 Y 

c 
314.32 

X 689.4 Display. X 26.26 Disp lay. 

The one-number function executes upon only the number in the 
displayed X-register, and the answer writes over the number that was 
in the X-register. No other stack register is affected by a one­
number function. 

Two-Number Functions and the Stack 
Hewlett-Packard calculators do arithmetic by position ing the numbers 
in the stack the same way you would on paper. For instance, if you 
wanted 10 add 34 and 21 you wou ld write 34 on a piece of paper and 
then write 21 underneath it, like this: 

34 
21 

and then you would add, like this: 

34 
+2 1 

55 
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Numbers are positio ned the same way in the HP-67. Here 's how it 
is done. (As you know, it is not necessary to remo ve earlier results 
from the stack before beginning a new calculation, but for clarity, 
the following example is shown with the slack cleared to all zeros 
initially. If yo u wan t the contents of you r stack registe rs to match 
the o nes here , first clear the slack by using the _ and !DB keys 
to fill the stack with zeros .) 

Press Display 

mt3 0.00 

ImmJl 0.00 

ImmJl 0.00 

ImmJl 0.00 Stack cleared to zeros 
initially. 

34 1 34. 34 is keyed into X. 

ImmJl 1 34.00 34 is copied into Y. 

21 1 21. 21 writes overthe34inX. 

Now 34 and 21 are sitting vertically in the stack as shown be low, 
so we can add. 

T 0.00 

Z 0.00 

Y 34.00 

X 21. 
~ 

Display. 

Press Display 

a 155.00 The answer. 

The simple o ld-fashioned math notation helps explain how to use yo ur 
calculator. Both numbers are always positioned in the stack in the 
natural order first, the n the operat ion is executed whe n the function 
key is pressed. There are I/O exceptiorzs to this rule . Subtraction, 
mu ltipl ication, and divi sion work the same way. In each case, the 
data must be in the proper positio n before the operat ion can be 
performed . 



62 The Automatic Memory Stack 

Chain Arithmetic 
You've already learned how to key numbers into the calculator and 
perform calculations with them . In each case you first needed to 
posi tion the numbers in the Slack manually using the [!m!iIJ key. 
However, the stack also perfo rms many movements automatically. 
These automatic movements add to it s computing efficiency and ease 
of use, and it is these movements that automatically sto re intermediate 
resu hs. The Slack automaticall y " lifts" every calculated number in 
the slack when a new number is keyed in because it knows that after 
it completes a calculation, any new digits you key in are a part 
of a ne w number. Also. the slack automatically " drops" when you 
perform a two-number operation. 

To see how it works, let's solve 

16 +30+ 11 + 17 =? 

If yo u press mil first , you will begin with zeros in all the stack 
registers, as in the example below, but of course , you can also do the 
calculation without fi rst clearing the stack. 

Remember , too, that you can always monitor the coments of the stack 
at any time by using the a ISTK l operation . 

Press Stack Contents 

16 T ~o.oo 
Z 0.00 

Y 0.00 

X 16. 

T 

~:~~ 1 z 
y 16.00 

X 16.00 

30 T 0.00 

Z 0.00 
~ -y 16.00 

X 30. 

J 6 is keyed into the 
di splayed X-register. 

16 is copied into Y. 

30 writes overthe 16 in X. 
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a T 0.00 

Z 0.00 
16 and 30 are added 

y 0.00 
together. The answer, 

X 46.00 
46, is di splayed. 

II T 0.00 I II is keyed into the 

Z 0.00 displayed X-register. 
y 46.00 The 46 in the stack is 
X 11. automatically raised. 

a T .OAL 
z 0.00 

46 and II are added 

y 0.00 
together. The answer, 57, 

X 1 57 ·~L 
is displayed. 

17 T ' 0.00 j 17 is keyed into the 
Z 0.00 X-register. 57 is 
y I 57.00J automatically entered 

X LlJ· into Y. 

a T 
57 and 17 are added 

Z 
y together for the 

X 
final answer. 

After any calculation or number manipulation, the stack automaticall y 
lifts when a new number is keyed in . Because operations are per­
fonned when the operations are pressed, the length of such chain 
problems is unlimited unless a number in one of the stack regi sters 
exceeds the range of the calculator (up to 9.999999999 X 1099). 
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In addition to the automatic stack lift after a calculation, the stack 
automat ically drops during calculations involving both X- and y. 
registers. It happened in the above example , bUI let' s do the prob-
lems differenlly to see thi s feature more clearly. For clarity , first 
press E!3 to clear the X-register. Now , again solve 16 + 30 + 11 
+ 17 =? 
Press Stack Contents 

16 T 0.00 

Z 0.00 16 is keyed into the 
y 0.00 ---j displayed X-register. 

X 16. 

ImmII T 0.00 

Z 0.00 

Y 16.00 
16 is copied into Y. 

X 16.00 

30 T 0.00 

Z 0.00 30 is written over 
y 16.00 the 16 in X . 
X 30. 

ImmII T 0.00 

Z 16.00 30 is entered into Y. 
y 30.00 16 is lifted up to Z. 
X 30.00 

II T 0.00 

Z 16.00 11 is keyed into the 
y 30.00 di splayed reg ister . 

X 11 . 

ImmII T 16.00 
11 is copied into Y. 16 

Z 30.00 

Y 11.00 
and 30 are lifted up to T 

X 11 .00 
and Z respectively . 
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17 T ~6.00 
Z 

1

30•00 17 is wrilten over 
I 

y I 11.00--1 the II in X. 
X 17. -' 

17 and II are added to-

a T 16.00 gel her and the rest of the 

Z 16.00 stack drops. 16 dropstoZ 
y 30.00 and is also duplicated in 

X 28.00 T. 30 and 28 are ready to 
be added. 

a T 16.00 30 and 28 are added to-

Z 16.00 get her and the stack drops 
~ 

y 16.00 again. Now 16 and 58 are 

X 58.00 ready to be added. 

a T 16.00 16 and 58 are added 10-

Z 16.00 get her for the final answer 
y 16.00 and the stack continues to 

X 74.00 drop. 

The same dropping action also occurs wi th . ,13 andD. The number 
in T is duplicated in T and drops to Z. the number in Z drops to Y, 
and the numbers in the Y and X combine to g ive the answer, wh ich 
is visib le in the X-register. 

This automatic lift and drop of the stack give you tremendous comput­
ing power, since you can retain and position intermediate results in 
long calculations without the necessity of reentering the numbers. 
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Order of Execution 
When you see a problem like this one: 

5 x [(3 -i- 4) - (5 -i- 2) + (4 x 3) 1 -i- (3 x .2 t 3), 

you must decide where to beg in before you ever press a key. 

Experi enced HP calculator users have determined that by starting 
every problem at its innermost number or parentheses and working 
outward, just as you would wit h paper and pencil , you maximize 
the efficiency and power o f yo ur HP calculator . Of course, with the 
HP-67 you have tremendous versatility in the order of execution . 

For example, yo u could work the problem above by beginning at 
the left side of the equation and simply working through it in left­
to-right order. All problems cannot be solved using left-te-right order, 
however , and the best order for solving any problem is to begin wi th 
the innermost parenlheses and work outward. So, to solve the problem 
above: 
Press Display 

3 3. 

ImmIl 3.00 

4 4. 

a 0.75 

5 5. 

ImmIl 5.00 

2 2. 

a 2.50 

a I -1.75 

4 4. 

ImmIl 4.00 

3 3. 

£I 12.00 

a 10.25 

Intermediate answer for 
(3 -i- 4). 

Intermediate answer for 
(5 -i- 2) . 

Intermediate answer for 
(3 -i- 4) - (5 -i- 2). 

Intermediate answer for 
(4 x 3). 

Intermediate answer for 
(3 -i- 4) - (5 -i- 2) + 
(4 x 3). 
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In addition to the four stack registers that automatica ll y s tore 
intermediate results, the HP-67 also contains a separate automatic 
register, the LAST X register. This register preserves the value that 
was in the displayed X-register before the performance of a function. 
To place the contenls of the LAST X register into the display again, 
press m Ilsrxl. 

Recovering from Mistakes 
ILST xl makes it easy to recover from keystroke mistakes, such as pressing 
the wrong function key or keying in the wrong number. 

Example: Divide 12 by 2. 157 after you have mistakenly divided by 
3.157. 

Press Display 

12 112. 
ImDlII I 12.00 
3157l1li 13.80 Oops! You made a mis-

take. 

III ILSTXI I 3.16 Retrieves that last entry 
(3. 157). 

EI 112.00 You're back at the 
beginning. 

2. 157l1li 15.56 The correct answer. 
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In the above example , when the first D is pressed , followed by 
m IlSTXl , the contents of the stack and LAST X regi sters are 
changed ... 

... fromthis ... .. . tothis ... • .. to this • 

T 0.00 T ~OO T 0.00 

Z 0.00 Z 0.00 Z 0.00 

Y 12.00 Y 0.00 Y 3.80 

X 3.157 a X 3.80 m ILsul X 3.16 
~ 

"----- LASTX 13.157 I~ 
This makes possib le the correction illustrated in the example above. 

Recovering a Number for Calculation 
The LAST X register is useful in calculations where a number occurs 
more than once . By recovering a number using ILST XI, you do not 
have 10 key thai number into the calculato r again. 

Example: Calculate 

Press 

7.32 

tmmII 
3.650112331 

a 
m [LST XI 

a 

7.32 + 3.650 t1 233 1 
3 .650t 1233 1 

Display 

7.32 

7.32 

3.650112331 

10.97 Intermediate answer. 

M~ Recall s 3.65011233 1 
X-register. 

3.01 The answer. 

Constant Arithmetic 

'0 

You may have noticed that whenever the stack drops because of a 
two- number operation (not because of ~) . the number in the 
T-register is reproduced there. This stack operation can be used to 
insert a constant into a problem. 
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Example: A bacteriologist tests a 
certain strain whose population 
typically increases by 15% each day. 
If he starts a sample culture of 1000, 
what will be the bacteria population at 
the end of each day for six consecutive 
days? 

Method: Put tile growth factor (1. 15) in the Y -, Z-, and T-registers 
and put the origina l population (1000) in the X-register. Thereafter , 
you get the new population whenever yo u press 13. 

Press 

1.15 

ImmII 
ImmII 
ImmII 
1000 
II 
II 
II 
II 
II 
II 

Display 

1.15 

1.15 

1.15 

1.15 

1000. 
1150.00 

Growth factor. 

Growth factor now in T. 
Starti ng population. 
Population after pI day. 

Population after 2nd day. 
Population afte r yd day. 

Population after 4th day. 
Population after 5th day . 
Population after 6th day. 

When you press 13 the first time, you calculate l.IS x 1000. The 
result (1 150.00) is displayed in the X-register and a new copy of the 
growth factor drops into the Y -register. Since a new copy of the 
growth factor is duplicated from the T -register each time the stack 
drops, you never have to reenter it. 

Notice that performing a two-number operation such as 13 causes 
the number in the T-register to be duplicated there each time the 
stack is dropped . However, the~ key, since it rotates the contents of 
the stack registers , does not rewrite any number, but merely shifts 
the numbers that are already in the stack. 
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Section 4 

Storing and Recalling Numbers 

You have learned about the calculating power that exists in the four­
register automatic memory stack and the LAST X register of your 
HP-67 calculator. In addition to the automatic storage of intermediate 
result s that is provide by the stack, however, the HP-67 also contains 
26 addressable data storage registers that are unaffected by operations 
within the stack . These registers allow you to manually store and 
recall constants or to set aside numbers for use in later calculations. 
Like all functions. you can use these storage registers either from 
the keyboard or as part of a program. 

Storage Registers 
The diagram below shows the addressable storage registers. You can 
see that these registers consist of two banks, the primary registers 
and the secondary registers. The subscripts A through E and 0 through 
9 refer to the register addresses. 

Automatic Memory Stack 

LAST X [I ===:1 

Addressable Storage Registers 

Primary Registers 

I c==::J 
R,c==::J 
R.c==::J 
~c==::J 
R.c==::J 
R.c==::J 

Protected 
Secondary Registers 

R.c==::J 
R.c==::J 
R,c==::J 
R,c==::J 
R.c==::J 
R.c==::J 
R.c==::J 
R.c==::J 
R,c==::J 
R, c==::J 
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R .. c==::J 
R.c==::J 
R., c:=::::J 
R.c==::J 
R. c==::J 
R.c==::J 
R.c==::J 
R.c==::J 
Roo c::===J 
R.c==::J 
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Storing Numbers 
To store a displayed number in the primary storage registers RA 
through R£ or Ro through Rg : 

1. Press m:J (store) . 
2. Press the letter key (D through D). or the number key (@) 

through @]) of the desired primary register address. 

For example , to store Avogadro 's number (approximately 6.02 x 
1 ()23) in register R:z: 

Press 

6.021D3 23 
m!J2 

Display 

1 6.02 231 

1 6.020000000 231 

Avogadro's number is now stored in register RI!' You can see that 
when a number is stored, it is merely copied into the storage register, 
so 6.02 X 1()23 also remains in the di splayed X-register. To store the 
square of Avogadro' s number in register Rs: 

Press Display 

1 3.624040000 471 

1 3.624040000 471 

The square of Avogadro 's number has been copied into storage 
regi ster RIJ and also remains in the di splayed X-regi ster. 

Recalling Numbers 
Numbers are recalled from primary storage registers back into the 
di splayed X-register in much the same way as they are stored . To 
reca ll a number from any of primary s torage registers RA through RE 
or Ro through Rs: 

1. Press 1m (recall). 
2. Press the ieuer key (D through 0), or the number key (@) 

through @ ) of the desired storage register address. 
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For example, to recall Avogadro's number from register R2 : 

Press Display 

ID 2 Ir6:-.0:-2"'OO"'OO=0"'00C-C2~31 

To recall the square of Avogadro's number from register RB: 

Press Display 

1 3.624040000 471 

When you recall a number. it is copied from the storage register 
into the display, and it also remains in the storage register. You can 
recall a number from a storage register any number of times without 
altering it-the number will remain in the storage register as a IO-digit 
number with a two-digit exponent of 10 until you overwrite it by 
storing another number there , or until you clear the storage registers. 
For example, even though you earlier recalled Avogadro' s number 
from storage register R2 , you can recall it again: 

Press Display 

1 6.020000000 231 

The I-Register 
The I-register has a number of special properties that make it usefu l in 
programming, but these will be di scussed later. The simplest function 
of the I-register is its use as another of the primary storage registers in 
your HP-67 . To store a number in the I-register, press m ~ (store 
I). To then recall that number from the I-register into the di splay, press 
III § (recall I). 

Example: Three tanks have capacities in U.S . unit s of 2.0, 14.4, 
and 55.0 gallons, respectively. If I U.S. gallon is equivalent to 
3.785 liters, what is the capacity of each of the tanks? 

Method: Place the conversion constant in one of the storage registers 
and bring it out as required. 
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Press Display 

3.785 III @!!) 3.79 

213 7.57 

14.4 III ~ 13 54.50 

55 III ~ 13 I 208.18 

Constant placed in 1-
register . 
Capacity in liters of 1 st 

tank . 
Capacity in liters of 2n<l 

tank . 

Capacity in liters of 3rd 

tank . 

Protected Secondary Storage Reg isters 
In addition to the primary storage registers, your HP-67 also provides 
you with 10 secondary storage registers that are protected; that is, 
you cannot access the secondary storage registers directly with 
rim and mD. These registers are used most often by the statistical 
functionBl (about which more later) and for programming purposes. 
However, they can be accessed manually from the keyboard by using 
the ~ key. 

For example, in order to store a number from the di splayed X-register 
into secondary storage register RS5 • you first store the number in 
primary regi ster R5 and then press D ~ (primary exchange 
secondary) . When yo u press [fill. the contents of the primary 
registers Ro through Rg are exchanged with the contents of secondary 
storage registers Rso through Rsg. No other storage or stack registers 
are affected . 

For example. to store 16.495 ,000 (the number of persons carried dai ly 
by the Japanese National Railway) in secondary storage register RS5: 

Press 

16495000 

mil 5 

Display 

16495000.00 

Number stored in register 
R, . 
All secondary registers 
exchanged with num­
bered primary registers. 
so number is now stored 
in secondary storage 
register RS5 . 
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With results from previous examples intact. when you pressed~ in 
the above example , the contents of all numbered storage registers 
were exchanged. 

So the contents of the storage registers changed . 

... from this ... 

Primary Registers 

I IUe5 

11010.00 
Ro tO.DO 
Re ld,DO 
A,i J.6Z40400000 47 1 

FI.I O.DO I 

Ro l o.DO 
R, 10-60 
R,i o.DO 
Ro ta.DO 
R.i li"'5000.00 
R. I 0.00 
R. lo oo I 
R,["02~ 
Rd O.CO 
R, lo.oo 

Secondary 
Registers 

R .. lo.DO 
A .. l o.DO 
FI"l o.oo 
Ro., lo.oo 
R.. lb.66 
R .. 16.oo 
R.,I If.oo 
A"l o.oo 
R •• l o.DO 
R .. ldOd 

... to this . 

Primary Registers 

J ! HI! 

R,! db 
Roi 0.00 
R.: l o.Oo 
R, lu2:t0i00600 .71 
R.! 0.00 I 

R,l o.oo 
R. j 6.60 
R, I Cf.d6 
Ro t goo 
R,l o.oo 
FI, 16.00 
A, 19.00 
A, [0.00 

FI , I 0.00 
R, i 0.00 

Secondary 
Registers 

R .. ! 0.00 
R .. I 6.66 
Ao> 16.00 
AM I a.DO 
R .. ! ti4i506i1.66 
A .. l d.co 
FI., I 0.00 
R .. [UZ 211 
A" I 0.00 
R .. ! 0.00 

When you press (5ID, the contents of each number-addressed 
primary storage register are exchanged with its opposite-numbered 
secondary storage register. Thus, in order to bring out tbe numbers 
that are now in the secondary storage registers, you must use the 
D IEID keys followed by the _ key and the number key of the 
register address. For example, to recall the number of persons carried 
daily by the Japanese National Railway, you cannot merely press 
mD 5 now, since the number in primary storage register Rs is 0.00: 

Press Display 

0.00 
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However . yo u can press D IEID to bring the stored quantities back 
into the primary storage registers, then summon the desired quantities 
by pressingllI3l followed by the number key of the desired address: 

Press 

D (ill) 
mD 5 

Display 

10.00 

I 16495000.00 Number of persons 
carried daily by the 
Japanese National 
Railway . 

When you press IEID, only the con/ellts of the primary and secondary 
registers are exchanged. The actual registers remain intact and are not 
exchanged. 

You can place numbers in corresponding primary and secondary 
regi sters and recall them al will. For example , to place the number of 
persons carried in five days by the Japanese National Railway into 
secondary register R S3 while leaving the number of persons carried 
daily intact in pri mary register Rs: 

Press Display 

5£1 I 1.00 
D (ill) I 

~ mm 5 

~ D (ill) I 

You can now use _ 5 10 summon the number of persons carried 
dai ly, and D ~ followed by _ 5 to summon the number of 
persons carried in five days: 

Press 

mD 5 

D (ill) 
mD 5 

Display 

I 16495000.00 

I 16495000.00 

I 82475000.00 
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Automatic Register Review 
To view the contents of any individual primary storage register, you 
can reca ll the contents of the register into the di splayed X-register. 
However. you can also review the contents of all primary storage 
registers by using the ~ (register rel 'ie lV) function. 

When you press iii ~. the contents of each primary storage register 
are automaticall y shown by the display, beginning with reg ister Ro 
and continuing through registe r R9 • then RA through R.;, and finally I. 
In addition, an address identifying the register being di splayed appears 
on the right-hand side of the display preceding the storage register 
contents. The addresses are 0 through 9 to indicate storage registers 
Ro through Rg. 20 through 24 to indicate registers RA through REt and 
25 to indicate Ihe I· register. 

(The reason for thi s address ing scheme will become clear later, when 
you learn about indirec t addressing.) 

For example , if yo u have worked through the examples as shown 
above, an automatic register review should g ive you displays like 
the ones shown be low. 

Press Display 

1iJ ~ I 01 Address for regisler Ro. 

10.00 I Contents of Ro. 

I 11 
10.00 I 
I 21 
10.00 I 
I 31 
10.00 I 
I 41 
10.00 I 

51 Address for register Rs. 
82475000.00 I Contents of Rs. 

61 
0.00 I 

71 
0.00 I 
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Display 

81 
10.00 I 

91 
0.00 I 

201 
0.00 I 

211 Address for RHo 
F3"'."'62"'4"04""'00;;-;0"0;=4~7~1 Contents of R •. 

221 
0.00 I 

23
1 

I 0.00 I 
I 241 
1 0 .00 I 
I 251 
13.79 I 
I 82475000.00 I 

Address for I-register. 

Contents of I. 

Original contents of 
X-register. 

I f you want only a panial listing of the primary storage registers , 
you stop the review of them at any time by pressing ~ or any 
other key from the keyboard. The key function is not executed. 

To view the contents of the secondary storage registers, simply press 
D §ID to bring those contents into the primary registers, then press 
GI ~ to view the des ired primary registers again. For example: 

Press Display 

82475000.00 I 
01 

0.00 I 
11 

0.00 I 
21 

6.020000000 231 

31 
0.00 I 
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I 4 

1 0.00 

I 5 

I 16495000.00 

I 6 

10.00 

I 7 

1 0.00 

I 8 
1 0.00 

I 9 

1 0.00 
I 82475000.00 When you press any key. 
L'O='-""""''''''--_..J the automatic review 

stops and the original 
contents of the X-register 
are returned 10 the 
display . 

Natural ly, if you want the present contents of primary registers Ro 
through R9 returned to the protected secondary registers. you must 
press a 0 aga in . 

Clearing Storage Registers 
Even tho ugh you have recalled the contents of a storage regi ste r into 
the displayed X-register, the number also remains in the sto rage 
register. You can clear primary storage reg isters in either of two ways: 

• To replace a number in a si ngle storage register, merely store 
anOlher number there . To clear a storage register, replace the 
number in it with zero. For example. to clear storage register 
R2 • press 0 Bm 2 . 

• To c1eartll prijary sto rage reg islers back to zero at o ne time, 
pressD lloG . This clears a ll primary storage registers, while 
leaving the automalic memory slack and Ihe secondary sio rage 
regislers unchanged . 
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To clear theseCofidary storage registers, use the ~ key to bring their 
contents into the primary registers, then clear those registers in either 
of the methods described above. 

For example, to clear storage register Ra only, then to clear all primary 
registers, and finally all secondary registers: 
Press Display 

0.00 

0.00 

0.00 

m ~ 
0.00 

0.00 

D ~ 0.00 

D I CLREG I 0.00 

m ~ 
0.00 

0.00 

0.00 

01 

11 

etc. 

61 

etc. 

Ra contents have been 
cleared to zero. 
All primary registers 
cleared to zero. Second­
ary registers remain 
intact. 

Contents of secondary 
registers exchanged with 
primary registers . 
All storage registers have 
now been cleared to zero. 

Notice that the stack regi sters remain intact when you pressD teL REG I. 
To clear the displayed X-register , of course, you can press •. 
To clear the entire stack, press _ ImJiIJ ImJiIJ 1mJiIJ. 
(Because of the automatic lift and drop of the stack, you should never 
have to clear it.) When the calculalOr is turned ON, it "wakes up" 
with the stack and all storage registers cleared to zero, so turning the 
calculator OFF. then ON clears the stack, the storage registers, and all 
program information. (This also should never be necessary.) 
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Storage Register Arithmetic 
You can, of course , perform arithmetic (or any other function) in the 
normal manner by recalling and using the contents of any storage 
register just as if it were a number you keyed in . The Hp·67 also 
permits you to perform storage regi ster arithmetic in storage registers; 
that is, arithmetic upon the contents of the selected regi ster. 

Storage register arithmetic can be performed directly upon the contents 
of primary registers Ro through Rs only; it cannot be performed 
directly upon any other storage register. (However, storage register 
arithmetic can be performed indirectly upon the contents of any 
sto rage reg ister, as you will sec in sec tion 12 . Using the 
I-Register for Indirect Control.) 

To perform storage register arithmetic directly, press E followed 
by the arithmetic function key followed in tum by the number key 
(@ through (!)) of the primary register address. For example: 

Press Result 

mm a Number in displayed X-register added to contents of 
primary storage regi ster Rio and sum placed into R 1; 

(rl + x - RI)' 

mm a 2 Number in displayed X-register subtracted from 
contents of primary storage register R2, and difference 
placed into R2; (r2 - x - R2)' 

am EI 3 Number in displayed X-register multiplied by contents 
?f primar,Y storage reg,ister R3 , and the product placed 
mto R3; L(r3) x - R3j. 

lim II 4 Contents of storage register R4 divided by number in 
displayed X-register, and quotient placed into register 
R4; (r4 -;- x - ~). 

When storage register arithmetic operations are performed, the 
answer is written into the selected storage register, while the contents 
of the other storage registers and the displayed X-register and the rest 
of the stack remain unchanged. 



82 Storing and Recalling Numbers 

Example: During harvest, farmer Flem 
Snopes trucks tomatoes to the cannery 
for three days. On Monday and 
Tuesday he hauls loads of 25 tons, 27 
tons, 19 tons, and 23 tons, for which 
the cannery pays him $55 per ton. On 
Wednesday the price rises to $57.50 
per ton, and Snopes ships loads of 26 
tons and 28 Ions. If the cannery deducts 
2% of the price on Monday and 
Tuesday because of blight on the tomatoes, and 3% of the price on 
Wednesday, what is Snopes' total net income? 

Press Display 

251mm1l 270 
190230 194.00 Total of Monday's and 

Tuesday's tonnage. 

5513 1 5170.00 Gross amount for 
Monday and Tuesday. 

mil 5 1 5170.00 Gross placed in storage 
register Rs. 

2 D O 1103.40 Deductions for Monday 
and Tuesday . 

mil a 5 1103.40 Deductions subtracted 
from lotal in storage 
register R5 . 

261mm1l 280 154.00 Wednesday's tonnage. 

57.5013 1 3105.00 Gross amount for 
Wednesday. 

mil 0 5 1 3105.00 Wednesday's gross 
amount added to total in 
storage register R5 . 

3 D O 1 93.15 Deduction for 
Wednesday. 

mil a 5 1 93.15 Wednesday's deduction 
subtracted from total in 
storage register R5 . 

mD 5 1 8078.45 Snopes' total net income 
from hi s tomatoes. 
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(You could also work this problem using the stack alone, but doing 
it as shown here illustrates how storage register arithmetic can be 
used to maintain and update different running totals.) 

Storage Register Overflow 
If you auernpt a storage register arithmetic operation that would cause 
the magnitude of a nurnber in any of the storage registers to exceed 
9.999999999 x 1099 , the operation is not performed and the HP·67 
display immediately indicates I Error I 
When you then press any key . the error condition is cleared and the 
last value in the X-register before the error is again displayed. The 
storage registers all contain the values they held before the error­
causing operation was auempted. 

For example. if you store 7.33 x I (Y>2 in primary register R] and 
attempt to use storage register arithmetic to multip ly that value by 
10:>0, the HP-67 display will show I Error I 

Press 

7.33 
m:I 52 
m!J I 
m:I 50 
m!J 13 I 

Display 

17.33 
I 7.33 521 
I 7.330000000 521 

11 . 501 
I Error I 

To clear the error and display the contents of the X-register, press 
any key_ The original contents of storage register R] are sti ll present 
there. 

Press 

ID3 
1m I 

Display 

I 1.000000000 501 

I 7.330000000 521 

Contents of X-register_ 

Contents of storage 
register R]_ 
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Function Keys 

The HP-67 has dozens of internal functions that allow you to compute 
answers to problems quickly and accurately. Each function operates 
the same way, regardless of whether you press the function key 
manually or the function is executed as part of a program . 

To use any of the keys manually. first ensure that the W/PRGM­
RUN switch WlPRGM .rnRUN is set to RUN. 

Number Alteration Keys 
Besides e:m , there are four keys provided for altering numbers in the 
HP-67 . These keys are ~, ~ , lEiJ. and IFRAt I, and yo u wi ll 
fi nd them most useful when performing operat ions as pan of a 
program. 

Rounding a Number 
As you know . when you change di splay forHlal~ wilh one of the dis­
play control keys (@, ~,~. or Em ), the nlimber maintains 
it s full value to 10 digi ts multiplied by a two-digi t expone nt of 10 
no mailer how many digits you see. When you press the D prefix 
key fo llowed by the ~ (rollnd) key. however, the number that is 
in the display becomes the aClual number in the calculator. For 
example, key in the number of cubic centimeters in one cubic inch. 
16.387064 and round it to two decimal places: 

Press 

16.387064 

1m 2 

Display 

16.387064 

16.39 

16.39 

85 

Number rounded to two 
decimal places in di splay . 
Maintains en tire value 
internally . 
Number rounded to two 
dec imal places interna ll y. 
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16.390000 I 

16.387064 I 
16.39 I 

FIX 6 disp lay shows 
that number has been 
rounded. 
The original number. 
Display mode reset to 
FIX 2. 

A fixed point number that has underflowed to scient ific notation 
display is rounded to 0.00 by the ~ function. 

Absolute Value 
Some calculations require the absolute value, or magnitude, of a 
number. To obtain the absolute value of the number in the displayed 
X-register , press the III shift key followed by the ~ (absolute 
value) key. For example, to calculate the absolute value of -3: 

Press Display 

-3. 
3.00 H I 

To see the absolute va lue of +3: 

Press Display 

m ~ 3.00 

Integer Portion of a Number 
To extract and display the integer portion of a number, press the 
a prefix key followed by the [!£J (imeger) key. For example, to 
display only the integers of the number 123.456: 

Press 

123.456 

D ~ 

Display 

123.456 

123.00 Only the integer portion 
of the number remains. 

When D @ill is pressed, the fractional portion of the number is 
lost. The entire number, of course, is preserved in the LAST X 
register. 
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Fractional Portion of a Number 
To exlract and display only the fractional portion of a number, press 
the m prefix key followed by the IFRAC I (jractimz) key. For example, 
to see the fractional portion of the 123.456 used above: 

Press 

III IlSTxl 

Display 

I 123.46 

0.46 

Summons the original 
number back to the 
X-register. 

Only the fractional 
portion of the number is 
displayed, rounded here 
10 FIX 2 display. 

When Ii] t FRAC I is pressed, the integer portion of the number is lost. 
The entire number, of course, is preserved in the LAST X register. 

Reciprocals 
To calculate the reciprocal of a number in the di splayed X-register, 
key in the number, then press 1m (ill. For example, to calculate the 
reciprocal of 25: 

Press Display 

25 III [ill 0.04 

You can also calculate the reciprocal of a value in a previous 
calculation without reentering the number. 
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Example: In an electri cal circuit , four res istors are connected in 
paralle l. Their va lues are 220 ohms, 560 ohms, 1.2 kilohms, and 5 
kilohms . What is the total res istance of the c ircuit? 

Press 

220 m lID 
560 m lID 
D 
1200 m lID 
D 
5000 m lID 
D 
m lID 

R, 

1 
220 

Factorials 

+ + + 
R2 R, 

+ + 1 
560 1200 

Display 

1 4.545454545-031 

11.785714286-031 

1 0.01 1 
1 8.333333333-041 

1 0.01 1 

1 2.000000000-041 

1 0.01 1 

1 135.79 1 

R. 

+ 
5000 

Sum of reciprocals. 

The reciprocal of the sum 
of the reciprocals yields 
the answer in ohms. 

The lliD (factorial) key permits you to handle permutations and 
combinations with ease. To calculate the factorial of a positive integer 
in the di splayed X-register, press IiI lliIJ. 

Example: Calculate the number of ways that six people can line up 
for a photograph. 

Method: Pl = 6! ~6x5x4 X3X2X l. 

Press Display 

6 6. 
m @ 1 720.00 The answer. 

The calculator overflows for factoria ls of numbers greater than 69. 
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Square Roots 
To calculate the square root of a number in the disp layed X~regi ster , 

press D [!D. For example, to find the square root of 16: 

Press Display 
16 D GTI rIA4."0"0---' 

To find the square root of the result: 

Press Display 

12.00 

Squaring 
To square a number in the displayed X· registcr, press mI£) . For 
example, to find the square of 45: 

Press Display 

45 III I£J I 2025.00 

To find the square of the result : 

Press Display 

I 4100625 .00 

Using Pi 
The value 1T' accurate to 10 places (3. 141592654) is provided as a 
fixed constant in the HP-67 . Merely press m ~ whenever you need 
it in a calculat ion. For example, to calculate 31T: 

Press Display 

Jill ~ EI I 9.42 
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Example: In the schematic diagram below, X L is 12 kilohms, E is 
120 volts, and f is 60 Hz. Find the inductance of the coil L in henries 

according to the formula: L =~. 
2m 

Press 

L = ~ 
2m 

Display 

12000.00 

6000.00 

1909.86 

I 31 .83 

Percentages 

t 2,000 
2 X 1T X 60 

Henries. 

The 0 key is a two-number function which allows you to compute 
percentages. To find the percentage of a number: 

I. Key in the base number. 
2. Press 1I:mlIl. 
3. Key in the number representing percent rate . 
4 . Press D O. 

The formul a used is:~ = %. 
100 
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For example , 10 calculate a sales tax of 6.5% on a purchase of 
$1500: 

Press 

1500 tmDiII 
6.5 

D B) 

Display 

1500.00 

6.5 

97.50 

6.5% of $1500 is $97.50. 

Base number . 

Percent rate. 
The answer. 

In the above example, when a (S) is pressed, the calculated answer 
writes over the percentage rate in the X-register , and the base number 
is preserved in the Y -register . 

When you pressed D I:6l the stack contents were changed .. 

.• . from this .•. . .. to this. 

T 0.00 T 0.00 -----, 

Z 0.00 Z 0.00 

Y 1500.00 Y 1500.00 I 
X 6.5 X 97.50 l 

Since the purchase price is now in the Y -regi ster and the amount of 
tax is in the X-register, the total amount can be obtained by simply 
adding: 

Press Display 

a I 1597.50 

Percent of Change 

Total of price and sales 
tax combined. 

The I 'Y.cHI (percent oJ change) key is a two-number function that gives 
the percent increase or decrease from Y to X. To find the percent 
of change: 

I. Key in the base number (usually, the number that happens 
first in lime). 

2. Press tmDiII. 
3. Key in the second number. 
4. Press m l%cH i. 
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Example: Find the percent of increase of your fent 10 years ago 
($70 per month) to today ($240 per month). 

Press 

70 ImmIl 
240 III l%cH I 

Display 

70.00 

242.86 Percent increase. 

The formula used is: (x - y) 100 = %CH. 
y 

Trigonometric Functions 
Your HP-67 provides you with six trigonometric functions, wh ich 
operate in decimal degrees, radians , or grads. You can easi ly convert 
angles from decimal degrees to radians or vice versa, and you can 
convert between decimal degrees, and degrees, mil/Ules. seconds. 
You can also add ang les specified in degrees. minutes. seconds 
directly, without converting them to decimal. 

Degrees/Radians Conversions 
The ~ and IE functions are used to convert angles between degrees 
and radians. To convert an angle specified in degrees to radians , 
key in the ang le and press fJ ~. For example, to change 45° 
to radians: 

Press 

45 

1lI~ 

Display 

I 45. 

I 0.79 Radians . 

To convert an angle s~cified in radians to decimal degrees , key 
in the angle and press 0 @3. For example, to convert 4 radians to 
decimal degrees: 

Press 

4 

D @3 

Display 

4 . 

229.18 Decimal degrees. 
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Trigonometric Modes 
For trigonometri c functions. angles can be assumed by the calculator 
to be in decimal degrees. radians. or grads. When the HP·67 is first 
turned ON, it "wakes up" with angles assumed to be in decimal 
degrees. To select radians mode, press lil ~ (rad ialis) before using 
a trigonometri c function. To se lect grads mode , press lil ~ (grads). 
To se lec t decimal degrees again, press iii ~ (deg rees), 

Note: 360 degrees = 400 grads = 21T radians 

Functions 
The six trigonometric functions prov ided by the calculator are; 

D I!!!!l (s;n.) 
B I SIN-I I (arc sine) 

a ~ (cos;rle) 
o Icos-II (ar c cosine) 
D @) (rangent) 

B ITAN-q (arc tangent) 

Each trigonometric function assumes that angles are in dec imal 
degrees, radians, or grads, depending upon the trigonometric mode 
se lected . 

All trigonometric functions are one- number functions, so to u~e them, 
you key in the number , then press the function key(s). 

Example: Find the cos ine of 35°. 

Press Display 

35 

D ~ 
1 35. 
1 0.82 

The HP-67 "woke up" in degrees mode when you first turned it ON . 

Example 2: Find the arc sine in radians of .964 . 

Press Display 

m ~ I 0.82 Selects radians mode . 
(Result s remain from 
previous example .) 

.964 .964 

a Is""" 1.30 Radians. 
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Example 3: Find the tangent of 43.66 grads. 

Press 

43.66 
D [ill] 

Display 

1.30 

143.66 
I 0.82 

Selects grads mode. 
(Resuhs remain from 
previous example.) 

Grads. 

Hours, Minutes, Seconds/Decimal Hours 
Conversions 
Using the HP-67. you can change time specified in decimal hours 
10 hours, minutes, seconds format by using the j +H.MS I (10 hours, 
minutes, seconds) key; you can also change from hours, minutes, 
seconds to decimal hours by using the G;l (to hours) key. 

When a time is displayed or printed in hours, minutes, seconds 
format , the digits specifying hours occur to the left of the decimal 
point , while the digits specifying minutes, seconds, andfractiolls of 
seconds occur to the right of the decimal point. 

Hours, Minutes, Seconds Display 

Hours i i tnths of a Second 
Minutes Seconds 

To convert from decimal hours to hours , millutes, secollds, simply 
key in the value for decimal hours and press B I + H MS I. For example, 
To change 21.57 hours to hour6-"millutes, secollds: 

Press Display 

21.57 

64 
21.57 

21 .5700 

21.3412 

Key in the decimal time. 
Reset display format to 
FIX 4 . 
This is 21 hours , 34 
minutes, 12 seconds. 
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Notice that the display is not automatically switched to show you 
mOTe than the normal two digits after the decimal point (FIX 2), 
so to see the digits for seconds. you had to reset the display format 
to FIX 4. 

To convert from hours, minutes, seconds to decimal hours , simply 
key in the value for hours, minutes, seconds in that format and press 
D lli!I. For example , to convert 132 hours , 43 minutes, and 29.33 
seconds to its decimal degree equivalent: 

Press 

132.432933 

Dis play 

132.432933 

132.7248 

This is 132 hours, 43 
minutes. 29.33 seconds. 
This is 132.7248 hours. 
(FIX 4 display remains 
specified from previous 
example .) 

Using the I .. H.MS I and IE:;} operations, you can also convert angles 
specified in decimal degrees to degrees, minutes, seconds, and vice 
versa. The format for degrees. minutes. seconds is the same as for 
hours. minutes, seconds. 

Example: Convert 42 .57 decimal degrees to degrees, minutes. 
seconds. 

Press 

42.57 
m I -HMS I 

Display 

42.57 

42.3412 

Key in the angle . 
This means 4Z034' 12". 
(Display assumes FIX 4 
notation remains spec­
ified from previous 
example.) 
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Example: Convert 38°8' 56.7" to it s decimal equivalent. 

Press 

38.08567 

D B 

Display 

38.08567 

38.1491 

Notice that you had to key in 8' as 08. 

Key in the angle. 
Answer in decimal 
degrees. (FIX 4 display 
spec ified from previous 
examples.) 

Adding and Subtracting Time and Angles 

To add or subtract decimal hours, merely key in the numbers for the 
decimal hours and pressD orD . To add hours, minutes, seconds, 
use the [ H.MS+ I (add hours, minutes. seconds) key. 

Likewise, angles specified in degrees, minutes, seconds are added by 
pressing II I H.MS+ I. 

Example: Find the sum of 45 hours, )0 minutes, 50.76 seconds and 
24 hours, 49 minutes, 10.95 seconds. 

Press Display 

45.105076 45.105076 

ImDiIl 45.1051 FIX 4 notation from 
previous example. 

24.491095 24.491095 
II I H.MS_ I 70.0002 

I!mI 6 70.000171 

To subtract a time specified in hours. minutes. seconds from another 
(or to subtract an angle specified in degrees. minutes. seconds), 
simply use the e:m key to make the second time (or angle) negative, 
then add with the I H.MS+ I key. 
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Example: Subtract 142.78° from 312°32'17", with the answer in 
degrees, minutes , seconds format. 

Press Display 

312.32 17 312.3217 

ImmII 312.321700 FIX 6 from previous 
example. 

142.78 142.78 Decimal degrees. 
iii I- HMs l 142.464800 To degrees. minutes. 

seconds. 
G:IiJ -142.464800 Angle made negative. 
GI l H.MS. I 169.452900 This is 169· 45 '29". 

lim 2 169.45 Display mode reset to 
FIX 2. 

In the HP-67. trigonometric functions assume ang les in decimal 
degrees, decimal rad ians, or decimal grads, so if you want to compute 
any trigonometric functions of an angle given in degrees, mit/utes, 
and seconds, you must first convert the angle to decimal degrees. 

Example: Lovesick sai lor Oscar 
Odysseus dwells o n the island of 
Tristan da Cunha (37·03 '5 , 12· 18'W), 
and his sweetheart , Penelope. li ves on 
the nearest island. Unfortunately for 
the course of true love, however, 
Tristan da Cunha is the most isolated 
inhabited spot in the world. If Penelope 
lives on the is land of 51. He lena 
(15· 55'5 , 5·43'W), use the following 
formu la to calculate the great circle di stance that Odysseus must sai l 
in order to court her. 

Distance = cos- 1 [sin (LAT5 ) sin (LATd) + cos (LAT5 ) cos (LATd) 

cos (LNG. - LNG,) 1 x 60. 

Where LATs and LNGs = latitude and longitude of the source 
(Tristan da Cunha). 

LATd and LNGd = Iatitude and longitude of the destination. 
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Solution: Convert all degrees, minutes. seconds entries into decimal 
degrees as you key them in . The equation for the great circle distance 
from Tristan da Cunha to the nearest inhabited land is: 

Distance = C05 - 1 [sin (37 °03') s in ( 15 ° 55') + cos (37 °03') 
cos ( 15°55') cos (5 °43' - 12° 18') ] X 60 

Press Display 

m ~ 0.00 Selects degrees mode . 
(Display assumes no 
resu lt s remain from 
prev io us examples.) 

543 D [i!;l 5.72 

12. 18 D ~ 1:11 -6.58 

D I£Q§) 0.99 

15 .55 D [i!;l mil 15.92 

D I£Q§) 0.96 

13 0.96 
37.03 D [i!;l mil 0 37.05 

D I£Q§) 0.80 

13 0.76 

1m 0 D (g!) 0.60 

1m I D (g!) 0.27 

13 0.17 

D 0.93 
III Icos" 1 21.92 

60 13 1315.41 Distance in nautical 
mi les that Odysseus must 
sail to visit Penelope . 

Polar/Rectangular Coordinate Conversion 
Two functions are provided fo r polar/rectangular coordinate 
convers ions. Angle (J is assumed in dec imal degrees, radians, or 
grads, depending upon the trigonometric mode first selected by 
~. ~,or~. 
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In the HP-67. angle () is represented in the following manner: 

To convert from rectangu lar x, y coordinates 10 polar r . o coordinates 
(magnitude and angle , respecti ve ly): 

I. Key in the y-coordinate. 
2. Press m::IDiIJ to rai se the y-coordinate value to the V-register of 

the stack. 
3. Key in the x-coordinate . 
4. Press B E£l (to polar). Magnitude r then appears in the 

X-register and angle (} is placed in the V-register. (To display 
the value for 8, you can press iii §.) 

The following diagram shows how the stack contents change when 
you press II EEl. 

T T 
Z z z Z 
y y-coordinate ~ -- angle 8 Y 
X x-coordinate &:IEfl magnitude r X -- --
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To co nver t from polar r, (I coordinates to rectangula r x, y 
coordinates: 

1. Key in the value for the angle O. 
2. Press am to raise the value fo r (J to the V-register of the 

slack. 
3. Key in the value for magnitude r. 
4. Press D ~ ( to rectangular). The x-coordinate then appears 

in the displayed X-register and the y-coordinate is placed in the 
V-register. (To display the value for the y-coord inate, you can 
press III §l).) 

The following diagram shows how the stack contents change when 
you press D E§. 

T T 
Z z z Z 
y ang~ -- - v-coordinate y 

D li9 X magnitude r -- - x-coordinate X 

After you have pressed D ~ or m ~ . you can use the §l) key 
to bring the calculated angle (J or the calculated y-coordinate into the 
X-register for viewing or further calculation. 

Example 1: Convert rectangular coordinates (4, 3) to polar fonn with 
the angle expressed in radians. 
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Press Display 

1lJ ~ 1 0.00 Radians mode se lected. 
(Display assumes no re-
sults remain from 
prev ious examples.) 

3 ImDiIl 3.00 y-coordinate entered into 
the Y -register. 

4 14. x-coordinate keyed into 
the X-register. 

D~ 1 5.00 Magnitude r . 

1lJ § 1 0.64 Angle (J in radians . 

Example 2: Convert po lar coordinates (8, 120 grads) to rectangular 
coordinates. 

Press Display 

1lJ ~ 1 0.64 Grads mode selected. 
(No'~ that resu lt s can 
remain from previous 
examples.) 

120 ImDiIl 120.00 Angle 8 entered into the 
Y -register . 

8 8 . Magnitude r placed in 
displayed X-register . 

a ~ 1 -2.47 x-coordinate . 

1lJ § I 7.61 y-coordinate brought 
into displayed X-register. 
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Example 3: Engineer Tobias Slothrop has determined that in the RC 
circuit shown above, the total impedance is 77.8 ohms and vo ltage 
lags current by 36.5°, What are the values of resi stance Rand 
capacitive reactance Xc in the circuit? 

Method: Draw a vector diagram using total impedance 77.8 ohms for 
polar magnitude rand - 36.5 ° for angle 6. When the values are 
converted to rectangular coordinates, the x-coord inate value yields 
resistance R in ohms, and the y-coordinate value yields reactance Xc 
in ohms. 

Solution: 
Press Display 

7.61 Degrees mode selected. 
(Note that results can 
remain from previous 
examples.) 



36.5 rmJ 
tmmII 
77.8 

a ~ 
1lI !illl 

1 -36.5 

1 -36.50 

1 77.8 

1 62.54 

1 -46.28 
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Resistance R in ohms. 
Reactance Xe, 46.28 
ohms, available in 
displayed X-register. 

Logarithmic and Exponential Functions 

Logarithms 
The HP-67 computes both natural and common logarithms as well 
as their inverse functions (antilogarithms): 

D (ill is 10& (natural log). It takes the log of the value in the 
X-register to base e (2.718 ... ). 

II I£) is antilo& (nalUral antilog). It raises e (2.718 ... ) to the power 
of the value in X-register. (To display the value of e. press 
I III lB.) 

a ~ is 10g10 (common log), It computes the log of the value in the 
X register to base 10. 

iii ~ is antilog\O (common antilog) "raises 10to the power of the 
value in the X-regi ster. 

Example 1: The 1906 San Francisco earthquake, with a magnitude 
of 8.25 on the Richter ScaJe is estimated to be 105 times greater 
than the Nicaragua quake of 1972. What would be the magnitude 
of the latter on the Richter Scale? The equation is: 

M, 
R] = R2 - log-­

M, 

Solution: 

Press 

8.25 tmmII 
105 a [hQQ) 
II 

Display 

18.25 
12.02 

1 6.23 

( 105) ~ 8.25 - log -1-

Rating on Richter scale. 
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Example 2: Having lost most of his 
equipment in a blinding snowstorm, 
ace explorer Jason Quarmorte is using 
an ordinary barometer as an altimeter. 
After measuring the sea level pressure 
(30 inches of mercury) he climbs until 
the barometer indicates 9.4 inches of 
mercury. Although the exact re lation­
sh ip of press ure and altitude is a 
funct ion of many factors, Quarmorte 
knows that an approximation is given by the fonnula: 

Altitude (feet) = 25.000 In 30 
Pressure 

Where is Jason Quarmorte? 

Solution: 

Press 

301mmll 
9.4 CII 
D [ffi 
25000 

£I 

Display 

30 
= 25.000 In 9A 

Ahitude in feet. 

Quarmorte is probably near the summit of Mount Everest (29,028 
feet). 

Raising Numbers to Powers 
The ~ key is used to raise numbers to powers. Using ll ~ permits 
you to raise a positive real number to any real power-that is, the 
power may be positive or negative, and it may be an integer, a 
fraction, or a mixed number. m ~ also permits you to rai se any 
negative real number to the power of any integer (within the cal­
culating range of the HP-67. of course). 
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For example, to calculate 29 (that is, 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 
x 2): 

Press 

21mDi1l9 
1lI ~ 

To calculate 8- 1.2~7: 

Press 

81mDi1l 
1.2567 e:a 
1lI ~ 

Display 

9. 

1 512.00 

Display 

1 8.00 

1-1.2567 
1 0.07 

To calculate (-2.5)5: 

Press 

2.5 e:a ImDiIl 
5 

1lI ~ 

Display 

1 -2.50 

1 5. 
1 -97.66 

In conjunction with ~. ~ provides a simple way to extract roots . 
For example, find the cube rOOI of 5. (This is equivalent to 51/3.) 

Press Display 

51mDi1l 5.00 
3 III [i7!) 0.33 Reciprocal of 3. 

1lI ~ 1.71 Cube rool of 5. 
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Example: In a rather overopt imistic 
effort to break the speed of sound. high­
fl yi ng pilol Ike Daedalus cranks open 
the th rottle on hi s su rplus Hawker 
Siddeley Harrier aircraft. From hi s 
instruments he reads a pressure altitude 
(PALT) of 25 ,500 feet with a calibrat­
ed airspeed (CAS) of 350 knots. What 
is the flight mach number 

M = speed of aircraft 
speed of sound 

if the following formula is applicable? 

Method: The most efficient place to begin work o n thi s problem is at 
the innermost set of brackets. So begin by solving for the quantity 

[ 
350 ] 2 ~ and proceed outward from there . 

Press Display 

350 lmDiII I 350.00 

661.50 I 0.53 

6 0 I 0.28 Square of bracketed 
quantity . 

. 2 EI 0.06 

ID 1.06 

3.5 III ~ 1.21 

10 0.21 Contents of lefl -hand set 
of brackets are in the 
stack. 



IImDiII 
6.875 ID3 I!Il!iI 6 
ImDiII 
25500 EI 
a 
5.26561!1l!i1 1l1 ~ 

a 
I D 
.286 III ~ 
I I:! 
5E1 
D @ 

1 1 00 I 

16.875 -061 

I 6.875000000-061 

I 0.18 I 
I 0.82 I 
12.76 I 

0.58 

1.58 

1.14 
0.14 
0.70 

0.84 
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Contents of right-hand set 
of brackets are in the 
stack. 

Mach number of 
Daedalus' Harrier . 

In working through complex equations like the one containing six 
levels of parentheses above, you really appreciate the value of the 
Hewlett -Packard log ic system. Because you calculate one step a l a 
time, you don 't get " lost" within the problem . You see every 
intermediate result, and you emerge from the calculation confident of 
your final answer. 

Statistical Functions 

Accumulations 
Press ing the £II key automaticall y gives you several different sums 
and products of the values in the X- and Y -registers at once. In order to 
make these values accessible for sophisticated stat istics problems, 
they are automat icall y placed by the calcu lator imo secondary storage 
registers RS-l through Rsg_ The ollly time that ill/ormation is aUTomati· 
cally accumulated in the storage registers is when Ell (or Ii:]J is 
used. Before you begin any calculat ions usi ng IheEII key, you should 
first clear the protected secondary storage registers by press ing D 
ICLREG I followed by D ~. 
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When you key a number into the display and press the Ell key, 
each of the following operat ions is performed: 

1. The number that you keyed into the X-register is added to the 
contents of secondary storage register RS4 ; (~x -+ R S4)' 

2 .. The square of the number that you keyed into the X-register 
is added to the contents of secondary storage register Rs:; ; 
(Ix 2 -+ Rs:;). 

3. The number in the Y -register of the stack is added 10 the contents 
of secondary storage register RS6 ; (ly -+ R S6)' 

4. The square of the number in the Y -reg ister of the stack is added 
to the contents of secondary storage register RS1; (!.y2 -+ RS1)' 

5. The number that you keyed into the X-register is multiplied by 
the contents of the Y -register, and the product added to the 
contents of storage register Rss; (~xy --+ Rss). 

6. The number I is added to storage register RS9 , and the total 
number in R S9 then writes over the number in the displayed 
X-register of the stack. The stack does not lift; [n-< X ]. 

R" 
The number that you keyed into the X-register is preserved in the 
LAST X register , while the number in the stack V-register remains 
in the Y -register. 

Thus, when you press (II , the stack contents arc changed .. 

... from this .•. 

T~ 
Z~ 
Y I Y 
X , x , 

~_--,I LAST X 

... tothis . 

T 
Z z 

y I- Y 
X n 

x I LAST X 
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... and the storage register contents are changed .. 

... from this ... .. . to this . 

Addressable Storage Registers Addressable Storage Registers 

Primary Registers Primary Registers 

R, I 
Ro I 
Rc I 
R, I 
R. I 

RI I 
A, I 
A. I 

A, I 

A. I 

A, I 
A, I 

A, I 

Ro I 

Protected 
Secondary Registers 

R'~~~§ AI I 
R, I I 

R'!C~~~~~ R, I I 
A, I 

R, I 
A, I 

R , I 

no I 

Protected 
Secondary Registers 

Rs. 1 n 
R .. I l ' Y 

Rs ' I If 
A .. I.h 

Ass I I'" 
Rs.1 I . 
A., I 
Rs,1 
A S! I 
Aso l 

Before you begin accumulating result s in secondary storage registers 
Rs~ through RS9 using the SI key . you should first ensure thai the 
contents of these registers have been cleared to zero by press ing 
D ICLREG I fo llowed by D ~. 

Note: Unlike storage register arithmetic,the SI function 
allows overflows (i.e., numbers whose magnitudes are 
greater than 9.999999999 x l(99) in stora e re isters As. 
through Asg without registering Error in the 
display. 

After you have accumulated these products and sums using the SI 
key, they remain in the secondary storage registers. where they are 
used to com pUle mean and standard deviation using the 0 and 0 
functions. 
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To use only the Ix and l y that you have accumulated in the secondary 
storage registers , you can press mD followed byED . This brings Ix 
into the displayed X-register and ly into the V-register , overwriting 
the contents of those two stack registers . The slack does not lift . (This 
feature is particularly useful when performing vector arithmetic. like 
that illustrated on pages 11 8- 120.) 

To use any of the summations individually, simply exchange the 
contents of the secondary storage registers with the primary registers 
by press ing {EID; then recall the desired summation by pressing 
1m followed by the number key o(the register address. 

Example: Find Ix . Ix2 , !.y , l y2 . and Ixy for the paired values of 
x and y li sted below . 

Press Display 

D I CL REG I D IEID LI "'0."'00"---_--1 

71mDJl 7.00 

5fl1li 1.00 

51mDJl I 5.00 
3fl1li 12.00 

91mDJl 9.00 

8fl1li 3.00 

D IEID 1 3.00 

5 

3 

9 

8 

Ensures that storage 
registers R S4 through R S9 

contain all zeros initially. 
(Display assumes no 
result s remain from 
previous example .) 

First pair is accumulated; 
n = 1. 

Second pair is accumu­
lated; n = 2 . 

Third pair is accumu­
lated; n = 3. 

Brings contents of 
secondary regi sters into 
primary registers. 
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1m 4 11s.00 Sum of x values from 
register R4 • 

1m 5 198.00 Sum of squares of x 
values from register Rs. 

1m 6 121.00 Sum of y values from 
register Rs. 

1m 7 155.00 Sum of squares of y 
values from register R7 • 

1m 8 122.00 Sum of products of x and 
y values from register Rs. 

1m 9 13.00 Numberofentries(n = 3). 

By using the ~ function in conjunction wi th the aD key, you can 
actually maintain two complete sets of products and s~ms in your 
HP·67 . 

Mean 
ThefI] (mean) key is the key you use to calculate the mean (arithmetic 
average) of data accumulated in secondary registers RS4 • RS6 , and 
RS9 ' When you press D 0: 

I . The mean (x)of x is calculated using the data accumulated in 
register R S4 (Ix) and R S9 (n) according to the formula: 

" x =_I_L Xi 

n i = ] (
That is . R" = x) 

R S9 

The resultant value for x is seen in the displayed X-register. 

2. The mean (y) of y is calculated using the data accumulated in 
register Rss (ly) and register R S9 (n) according to the formula: 

" 
_ 1 '" Y = - .:. y, 

n i=1 (
That is. RS6 = Y) 

R S9 

The resultant value for y is available in the Y -register of the 
stack . 
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Although you could place data in the accumulation registers manually 
us ing the ~ and LIm keys, the easiest way to accumulate the 
required data in the secondary storage registers is through the use of 
the ED key as described above. 

Example: Below is a chart of daily 
high and low temperatures for a winter 
week in Fairbanks. Alaska. What are 
the average high and low temperatures 
fo r the week selec ted? 

Sun. Mon. Tues. Wed. 
High 6 11 

Low -22 -17 

Press Display 

0.00 

6 ImIJiII 22 

13m IlD 1.00 

I I ImIJiII 17 

13m IlD 2.00 

14 ImIJiII 15 

I3mIlD 3.00 

12 ImIJiII 9 

13m IlD 4.00 

5 ImIJiII 24 

13m IlD 5.00 

Thurs. Fri. Sat. 

5 
-24 

Ensures that secondary 
registers conlain all zeros 
initially. (Display 
assumes no results re­
main from previo us 
calculations.) 

Number of data pairs 
(n) is now I. 

Number of data pairs 
(0) is now 2. 



2 ami rmmIl 
29 ami !lD 
9 ami rmmIl 
35 ami !lD 

u oo 
1lJ § 

6.00 

7.00 

-21.57 

5.29 
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Number of data pairs 
(n) is now 7. 
A verage low temperature. 
A verage high 
temperature. 

The ill ustration below represents what happens in the stack when you 
press a 00. Press D IE and the conlents of the stack registers are 
changed ... 

T 
Z 
Y 
X 

... from this ... . .. to this. 

~ • ,- 1 ---l T r-z -j II Z Z 
I I I I 
~ -1 ----+- Iost y -1 Y 
L~ _______ ~ X 

-------- '-1 - x---' 

Standard Deviation 

LAST X 

The [!J (standard deviation) key is the key you use to calcu late the 
standard deviation (a measure of dispersion around the mean) of data 
accumulated in secondary storage registers R S4 through RS9 ' 

When you press II I!I: 
I. Sample x standard deviation (sx) is calculated using the data 

accumulated in storage registers R S5 (Ix2), R S4 (Ix), and R S9 

(n) according to the formula: 

lx' (lx)2 
n 

n - I 

The resultant value for standard deviation of x (sx) is seen in 
the disp layed X-register. 
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2. Sample y standard deviation (Sy) is calculated using the data 
accumulated in storage registers R S7 (ly2), R S6 (ly), and R S9 

(n) according to the formula: 

(ly)' 
n s,. 

n - 1 

The resultant va lue for standard deviation of y (Sy) is avai lable 
in the Y -register of the stack. 

Thus, with data first accumulated in secondary storage registers R S4 

through RS9 • when you press fJ 0, the contents of the stack registers 
are changed . . 

... fromthis ... ...to this . -- T 

z -- z Z 
y --..Iosl sr y 

T 
Z 
Y 
X x 5, X 

-------~I ~x-I LAST X 

To use the va lue for standard deviation of y (Sy) simply use the 
§ key 10 bring that value into the di splayed X-register of the stack . 

Example: In a recent survey to deter­
mine the age and nel wonh (in miIlions 
of dollars) of six of the 50 wealthiest 
persons in the United States, the fol ­
lowing data were obtained (sampled). 
Calculate the average age and nel worth 
of the sample, and calc ulate the 
standard deviations for these two sels 
of dala. 
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Age 62 58 62 73 84 68 

Net Worth 1200 1500 1450 1950 1000 1750 

Press Display 

o I Cl REG I 0 ~ LI ",0.",00,,-_-, 

6213:im1l 1200 m 1'-'1"'.0"'0_----' 

5813:im1l 1500 m 1 2.00 
6213:im1l 1450 m ~I 3~.0~0==i 
73 I3:imIl 1950 m )=1 4§=.0§0=~ 
84 I3:imIl 1000 m 1 5.00 
68 I3:imIl 1750 m ~I 6~.0~0==i 

0 0 1 1475.00 

1lI § 1 67.83 

D (!] 1 347.49 

1lI § 1 9.52 

Ensures that secondary 
storage reg isters used for 
accumulations are cleared 
to zero in itially . (Display 
assumes no results remain 
from previous examples.) 

Number of data pairs 
(nJ is I. 

Number of data pairs 
(nJ is 6. 
Average va lue of net 
worth. 
A verage age of the 
sample . 

Standard deviation (5 :0; ) 
of net worth of sample. 
Standard deviation (s).) 
of age of sample. 

If the six persons used in the sample were actually the six wealthiest 
perso1/s, the data would have to be considered as a population 
rather th an as a sample . The re lations hip between sample standard 
deviation (s) and the population standard deviation (a) is illustrated 
by the following equation . 

~nl a= s V~ 
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Since II is automatically accumulated in secondary reg ister R S9 when 
data is accumu lated, it is a simple matter to convert the sample 
standard deviations which have already been calculated to population 
standard deviat ions . 

If the accumulations are still intac t from the previous example in 
secondary registers R S4 through RS!:h you can ca lculate the population 
standard deviations this way: 

Press Display 

a ~ 347.49 Calculate s" and s)'. 
D §ID CD 9 6.00 Recall n . 

1111 5.00 Calculate n - 1. 

CD 90 0.83 Di vide n - I by n . 

D EJ a 317.21 Population standard 
deviat ion U X' 

m@J 9.52 Brings Sy to the 
X-register. 

m ILSTX] 0.91 Recall convers ion factor. 

a 8.69 Populat ion standard 
deviation 0") •• 

Remember that the accumulations must a lways be stored in the 
secondary bank of storage regi sters. Thus, if you have accumulated 
data using III and then brought the summations out to the primary 
registers for viewing us ing IEID, you will have to replace the m in 
the secondary registers by press ing (ffi] again before press ing IE 
o r III. 

Deleting and Correcting Data 

If you key in an incorrect value and have not pressed III , press 
BI3 and key in the correct value. 

If one of the va lues is changed , or if you discover after yo u have 
pressed the III key that one of the values is in error, you can correct 
the summations by using the~ (summation milllls) key as follows: 

1. Key in incorrect data pair into the X- and Y-regi sters. (You 
can use IlST xl to return a single incorrect data value to the 
d isplayed X-register.) 



Function Keys 117 

2. Press III ~ 10 delete the incorrect data . 
3. Key in the correct values for x and y. (If one va lue of an x. 

y data pair is incorrect, both values must be de leted and 
reentered. ) 

4. Press Sl . 

The correct values for mean and standard deviation are now obtainable 
by pressing a rn and 0 0. 
For example, suppose the poorer 62-year old member of the sample as 
given above were to lose hi s position as one of the weahhiest persons 
because of a series of ill-advised in vestments in cocoa futures . To 
account for the change in data if he were replaced in the sample by 
a 21-year old rock musician who is worth 1300 million dollars: 

Press Display 

a ~ 8.69 Accumulations replaced 
in secondary slOrage 
registers. 

62 1mB 1200 1200. Data to be replaced. 

1lI ~ 5.00 Number of entries (n) 
is now fi ve. 

211mB 1300 1300. The new data . 

liD 6.00 Number of entries (n) 
is six again. 

The new data have been calculated into each of the summations 
present in the secondary storage registers. To see the new mean and 
standard deviation : 

Press Display 

a rn 1491.67 The new average 
(mean) worth. 

1lI § 61.00 The new average (mean) 
age available in 
X-register for use. 

00 333.79 The new standard 
deviation for wonh. 
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Press Display 

21 .60 

Vector Arithmetic 

The new standard 
deviation for age is now 
available in X-register 
for use. 

You can use your HP-67 to add or subtract vectors by combining the 
polar/rectangular conversion functions (lheEfl and~ keys) with the 
summation functions (the ED and ~ keys). 

Example: Grizzled bush pilot Apeneck Sweeney 's converted 
Swordfish aircraft has a true air speed of 150 knots and an estimated 
heading of 45°, The Swordfi sh is also be ing buffeted by a headwind 
of 40 knots from a bearing of 25°, What is the actual ground speed 
and course of the Swordfish? 

Method: The course and ground speed are equal to the difference of 
the vectors. (Notice that North becomes the x-ax is so that the 
proble m corresponds to navigational convention.) 
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Press Display 

a ICLREG l a ~ 0.00 Ensures that secondary 
registers used for 
accumulations are 
cleared to zero. (Dis-
play assumes no results 
remain from 
previous examples.) 

451mDi1l 1 45.00 8 for )51 vector is entered 
to V-register. 

150 I 150. r for )51 vector is keyed 
in. 

a §!J 106.07 Converted to rectangular 
coordinates. 

I 1.00 JSI vector coordinates 
accumulated in storage 
registers RS4 and Rss. 

251mDi1l 25.00 (J for 2nd vector is entered 
to Y -register. 

40 1 40. r for 2nd vector is keyed 
in. 

a §!J 36.25 2nd vector is converted to 
rectangular coordinates. 

m ~ 0.00 2nd vector rectangular 
coordinates subtracted 
from those of 151 vector. 
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Press Display 

1 69.81 

11 13.24 

1 51.94 

Recall s both R S4 and RS6 · 

Actual ground speed in 
knots of the Sword fish. 

Course in degrees of the 
Swordfish. 



Part Two 

Programming the HP-67 





Section 6 

Simple Programming 

If you read the introduction to this handbook, you have already seen 
that by using the programming capabi lity of your HP·67, you can 
increase the flexibility of the calculator a hundredfold or more, and 
you save hours of time in long computations. 

With your HP-67 Programmable Calcu lator, Hewlett-Packard has 
provided you with a Standard Pac , containing 15 programs already 
recorded on magnetic cards. You can begin using the programming 
power of the HP-67 by simply using any of the cards from the Standard 
Pac , or from one of the other Hewlett·Packard pacs in areas like 
finance, stati stics, mathematics, engineering, or medicine. The grow· 
ing li st of application pacs is continually being updated and expanded 
by Hewlett-Packard , to provide you with a wide variety of software 
support. 

However , we at Hewlett·Packard cannot possib-ly anticipate every 
problem for which you may want to use your HP-67 . In order to ge t the 
mmll from your calculator , you' ll want to learn how to program the 
HP-67 to solve your every problem. This part of the HP-67 Owner's 
Handbook teaches you step-by-step to create simple programs that 
will solve complex problems, then introduces you 10 the many edit ing 
features of the HP-67, and finally gives you a glimpse of just how 
sophisticated your programming can become with the HP-67 
Programmable Calculator. 

Programming your calculator is an extension of its use as a manual 
problem-solving machine. so if you haven ' t read Part One , Using 
Your HP-67 Calculator, you should go back and do so before you 
begin programming. 

After most of the explanations and examples in this part, you will find 
problems to work using your HP-67 . These problems are not essent ial 
to your basic understanding of the calculator. and they can be skipped 
if you like. But we urge that you work them . They are rarely difficult, 
and they have been designed to increase your proficiency, both in the 
actual use of the features of your calculator and in creating programs 10 

123 
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solve your own problems. If you have trouble with one of the prob­
lems , go back and review the explanations in the text, then tackle it 
again. 

So that you can app ly your own creative flair to the problems, no 
solutions are given for them. In programming, any solution that gives 
the correct outputs is the right one-there is no Olle correct program 
for any problem. In fact, when you have finished working through this 
part, and learned all the capabilities of the HP-67, you may be able to 
create programs that will so lve many of the problems faster , or in 
fewer steps, than we have shown in our illustrations. 

Now let' s start programming! 

What Is a Program? 
A program is nothing more than a series of calculator keystrokes that 
you would press to so lve a problem manually. The calculator remem­
bers these keystrokes when you key them in, then executes them in 
order at the press of a single key. If you want to execute the program 
again and again, you have only to press the single key each time . 

If you worked through Meet the HP-67 (pages 15-24), you learned 
how to create, load, run, and record a s imple program to solve for the 
area of a sphere. Now look at a more complex program. 

Loading a Prerecorded Program 
First , set the calculator controls as follows: 

ON-OFF switch OFF..mON to ON. 

W/PRGM-RUN switch W/PRGM .rrmRUN to RUN. 

Now se lect the Moon Rocket Lander card from the Standard Pac 
shipped with your HP-67. Insert side I of the card, face up, into the 
lower slot provided on the right side of the calculator, and press it into 
the slot until the reading mechanism picks it up and propels it out the 
left s lot. Let go of the card as soon as you feel it begin to be propelled 
by the reading mechanism- don ' t try to restrain it s progress. If the 
card does not read properly, the display will show I Error ~ and 
you should then press any key on the keyboard to clear the error and 
again pass side I of the card through the card reader slot. Then insert 
the card in the upper slot so that the writing is visible in the window 
above the keys marked B III fill IlJ [I . 
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I . Select the card . 

2. Pass the card through the card reader slot . 

3. Insert the card in the card window slot. 
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Some programs are recorded on both sides of a magnetic card, so the 
card must be run through the card reading mechanism twice-once on 
each side. If a second side of a magnetic card must be read , the 
calculator prompts you by di splayi ng I Crd I after you have read 
the first side. However, the Moon Rocket Lander program is fairly 
short , so the complete program has been recorded twice , once on 
each side of this factory-prerecorded card. You can easily see when a 
card has been read completely because the calculator will then di splay 
the original contents of the X-register. The Moon Rocket Lander 
program has now been loaded into the calculator and you can try to 
" land" the calculator on the moon without "crashing." 

The Game. The game simulates a 
rocket attempting to land on the moon , 
with you as the pilot. As the game be­
gins , you are descending at a ve locity of 
50 ft /sec from a height of 500 feet. 
Velocity and altitude are shown in a 
combined di splay as -50.500, the al­
titude appearing to the right of the 
dec imal point and the velocity to the .. ~ 
left. The negative sign on the velocity ..... - ---.--.-""""" 
indicates downward motion. As the game beg ins, you have 60 
units of rocket fuel. 

The object of the game is to contro l your descent by keying in fue l 
" bums" so that when you reach the surface of the moon (altitude 0), 
your ve locity is al so zero and you setlle down gently into the powdery 
moon dust. 

When you press D , the game begins. The veloc it y and altitude are 
shown in the calculator display. Then the number of remaining fuel 
unit s are shown , and the display begins a countdown to burn time. The 
di splay counts "3," "2,"" I," " 0 ." When the countdown reaches 
zero, you have one second to key in a fuel burn . The best choices for 
fue l burns are digits of I through 9. A zero burn , which is very 
common, is accomplished by doing nothing. 

After each burn, the calculator display will show first the new velocity 
and altitude . then the remaining fuel unit s, then will count down to 
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zero for you to key in another bum. This sequence is repeated until 
you successfully land (when the display will show you blinking 
zeros), or you smash into the lunar surface (when the display shows 
you the blinking crash velocity). 

If you attempt to key in a fuel bum during any time other than the 
one· second "fire window ." the rocket engine will shut off and you 
will have to restart it by pressing m. Restarting automatically uses up 
five unit s of fuel and gives no thrust. 

So press Il now and try to land on the moon with your HP-67 . 

Stopping a Running Program 
After you have successfull y landed on the moon (or even if you have 
crashed) , you can stop the running program by press ing ffiZ!l or any 
key on the keyboard. When you press any key on the keyboard while a 
program is running, the program immediate ly stops and di splays the 
current contents of the X-register. The key function is not executed. 

Looking at Program Memory 
As you may remember from the program you created, loaded, exe­
cuted, and recorded onto a magnet ic card in Meet the HP-67 at the 
beginning of this handbook, a program is nothing more than a seri es of 
keystrokes yo u would press to solve a problem manually. Whether 
yo u load these keystrokes into the calculator from the keyboard, as 
you did then, or from a magnetic card, as when you loaded the Moon 
Rocket Lander program, the keystrokes are stored in a part of the 
calcu lator known as program memory. When you slide the 
W/PRGM-R UN switch to W/PRGM , you can examine the contents of 
program memory, one step at a time. 

First, press ram 8 000 to return the calculator to the beginning of 
prog ram me mory. Then slide the W/ PRGM-RUN switch 
WlPRGMmm:.RUN to W/ PRGM . The display s hould show 

1000 I. 

Program memory consists of 224 . 'steps," which are numbered from 
001 to 224, together wi th a top-of-memory marker, step 000. Program 
memory is separate from the stack and storage registers. 
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000 i-- TO p-of-Memory Marker 

001 

002 

003 

Program Memory 
r---

-
222 

223 

224 

With the W/PRGM-RUN switch set to W/PRGM , the number that you 
see on the left s ide of the display indicates the step number of program 
memory 10 wh ich the calcu lator is set. You should be se l a l step 000, 
indicated by a display of 1000 J. Now we'll use Ihe mJ (sing le­
step) key to exami ne the nexi step of program memory. m:J let s you 
step through program memory, one step al a lime. 

Press Dispiay 

I 001 31 25 111 

The calcu lator is now sellO step 00 I of program memory. as indicated 
by the numberOOI that you see on the left side of the display. The other 
numbers in the di splay are two-digit keycodes for the keystrokes that 
have been loaded into that step of program memory . 

Each step of program memory can "remember" a s ing le operation , 
whether that operation consists of o ne , two, or three keys trokes. Thus, 
one step of program memory might contain a single-keystroke opera­
tion like ra , whi le another step of program memory could contain a 
two-keystroke operation. like Elm 6. Step 001 of program memory 
current ly contains an operation that requires three keystrokes, a [@ 
B 
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Keycodes 
Each key on the calculator is identified by a two-digit keycodc. When 
the W/PRGM-RUN switch is set to W/PRGM , the keycodes for the 
keystrokes loaded into the current step of program memory appear on 
the right side of the di splay . For example, the first ke ycode , 31. 
identifies the 3T

(I row of the keyboard , pI key in that row . By counting 
down three rows and looking at the first key on the calculator 
keyboard , yo u can see that it is the a key . 

3" roY,--

1 s t key 

The second keycode, 25, then refe rs to the 2nd row, 5th key in that row; 
and since the previous keycode was for the D prefix key, the function 
selected by the keycode for the 2nd row , 5th key in that row is [@. The 
last keycode is 11 ; that is, the l SI row, l SI key in that row , the El key. 
So the complete operation loaded into step 00 I is D [@ B. 
Using thi s handy matrix system, you can easily identify any key by its 
keycode in the display. Rem.ember , always count from the top down 
and from le ft to right. Each. key, no matter how large , counts as one. 
For convenience, digit keys are identified by keycodes 00 through 09 , 
although prefixed functions associated with digit keys are identified 
by the matrix address . A step of program memory cannot contain more 
than a decimal point or a single digit of a number . For example , if you 
press mJ again, you can see that the number 5 is loaded into step 002 
of program memory. 
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Press Display 

1002 05 1 

Pressing mil twice more shows you that zeros have been loaded into 
steps 003 and 004: 

Press Display 

003 001 
004 001 

Pressing mil again shows you that the operation loaded into step 005 
is m:J 6: 

Press Display 

I 005 33 061 

Thus, in order to load this portion of the program into the calculator 
from the keyboard, you would have pressed the following keys: 

D lilll B 
500 

m:J 6 

Remember that each step of program memory can hold a complete 
operation, no matter whether the operation consists of one (e.g., 0), 
two (e.g., m (!). or three (e.g., EmJ 13 9) keystrokes. You can see 
that the 224 steps of program memory can actually hold many more 
than 224 keystrokes. 

In addition to the 224 steps of program memory in which you can load 
keystrokes for programs, program memory also contains step 000. No 
functions can be loaded into step 000, and in fact, step 000 serves 
only as a kind of marker within memory, a convenient "starting 
point" when you begin loading a program. 

Any function on the keyboard can be loaded into program memory 
except the five default functions, and certain editing functions like 
mi. 
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Default Functions 
The default functions. • that are found above 
the iii through II keys on the keyboard have been placed in the 
calcu lator 10 enhance it s usab ility in manual calculations. As soon as 
you load even a s ingle operation into program memory, whether from 
the keyboard or from a magnetic card, the default function s are lost. 
and the lOp row keys, Il through D , are used in programming. Since 
the fi ve default functions are also dup licated on the keyboard as 
prefixed functions . you can still utilize those operations in a program . 

Note: In actuality, if you press one of the top row keys in 
W/PAGM mode when no operations have been loaded into 
program memory, the prefixed function associated with 
thaI default function is loaded. After that, however, since an 
operation has been loaded into program memory, the de­
fault functions are lost. In this handbook, we have always 
used prefixed functions when programming, and we urge 
that you do the same, reserving the default functions for 
manual operation. 

Defauh functions are reslOred when the ca lculator is tumed OFF then 
ON, or when program memory is cleared us ing D ~. 

Problems 
I . What would be the keycodes for the fo llowing operations: emJ . 

m ~, m I H.Ms+ l, mDa I? 

2. What operations are identified by the followin g keycodes: 41. 
31 63,3562,3351 OO? 

3. How many steps of program memory wou ld be required to load 
the following sections of programs? 

a. 21mm113 a 
b. IOmD 61m 613 
c. 100mD 2 50mD 13 21m 2 D @ 13 

4 . What keystroke(s) would you load into a program to perform an 
x exchange y? (That is. to exchange the contents of the 
X-register with those of the Y-reg ister. ) 
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Clearing a Program 
When you ran the magnetic card containing the Moon Rocket Lander 
program through the card reader with the W/PRGM·RUN switch set to 
RUN , the program was copied from the card into program memory in 
the calcu lator. Before you can key in a program , you will first want to 
clear, or erase, the Moon Rocket Lander program from the cal· 
cu lator' s program memory . You can clear a program in any of three 
ways. 

To clear a program from the calculator, you can either: 

I. Pre ss D ICl~1 with the W! PRGM -RUN sw itch 
WlPRGM~RUN set to W/PRGM . This replaces whatever in­
structions are in program memory with ~ instructions . In 
W!PRGM mode , D l"lf'RCN] also specifies (£I) 2 display mode, 
~ trigonometric mode, clears all nags, and restores the de­
fault funct ions to the top row keys. (A ~ instruction encoun­
tered in a program stops the execution of that program . A nag is 
a status indicator within a program . More about these later. ) The 
stack and storage reg ister contents remain intact when a 

IwLPRG~ 1 is pressed . 

2. Pass another magnetic card conta in ing a program through the 
card reader with the W/PRGM-R UN switc h WlPRGM.-rnm RUN 

set the RUN. This replaces whatever instructions are contained 
in the ca lculator's program memory with the instructions for the 
new program. (Reading a blank card does not alter the content s 
of program memory, and the calculator di splays I Error I 
to indicate that the card has not been read. ) 

3. Turn the HP-67 OFF, then ON. This replaces whatever instruc­
tions are in program memory with ~ instructions. 

Now you are going to load your own program into the calculator from 
the ke yboard, so t? first clear the HP-67 of the prev ious program: 

Slide the W/ PRGM · RUN sw it ch WlPRGMr:a.i RUN to 
W/PRGM. 

Press O I LPI~I to clear program memory. (This also sets the 
calculator to step 000 of program memory.) 
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Creating Your Own Program 
In Meet the HP-67 . al the beginning of this handbook , you created, 
loaded, ran , and recorded a program that so lved for the surface area of 
a sphere, given the diameleroflhal sphere. Now let' s create, load, and 
run another program 10 show you how to use some of the other features 
of the HP-67. 

If you wanted to use the HP-67 to manually calcu late the area of a 
circle us ing the formula A = TTr 2 you cou ld first key in the radius T, 

then square it by press ing III ~ . Next you would summon the 
quantity pi into the di splay by press ing m ~. Finall y you wou ld 
multiply the squared radius and the quantity pi together by press ing 
£I. 
Remember that aprogram to so lve a problem is nothing more than the 
ke ystrokes you would press to so lve the problem manually . Thus, in 
order to create a program for the HP·67 that wi ll so lve for the area of 
any circle , you use the same keys you pressed to solve the problem 
manuall y. 

The keys that you used to solve for area of a circle according to the 
formula A = r 2 7T are: 

Yo u will load these keystrokes into program me mory . In addition, 
yo ur program will contain two other operations, ~ D and ~. 

The Beginning of a Program 
To define the beginning of a program you should use an D ~ 
(label) instruction fo llowed by one of the leiter keys (D.B, m ,m or 
D) or m ~ followed by ~ through (!J. The use of label s permits 
you 10 have severa l different programs or part s of programs loaded 
into the calculator at any lime, and to run them in the order you choose. 

The digit keys (@) through(!)), when prefaced by D ~,can also be 
used to define the beginning of a program . However, since yo u must 
use D ~ ~ from the keyboard if yo u wanl 10 se lect and execute 
that program , ~ @) through ~ (!) are usually reserved for defin· 
ing rotaines-that is, parts of large r programs. 
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Ending a Program 

To define the end of a program, you should use an III ~ (rerum) 
instruction. When the calculator is ex.ecuting a program and cocoun· 
lers a ~ instruction in program memory , it SlOpS (unless executed 
as pan of a subroutine-more about subroutines later). For exam~ 
if the calculator were executing a program that had begun with (@ 
II, when it encountered II ~. it would SlOp . Another instruction 
that will cause a running program to stop is ~. When a running 
program executes a ~ instruction in program memory , it stops just 
as it does when it executes ~. Good programming practice, 
however. dictates that you normally use II ~ rather than ~ to 
define the end of your program . 

The Complete Program 

The complete program 10 so lve for the area of any c ircle given its 
rad ius is now: 

D IillJ D 

fl 0 

1lI ~ 

Assigns name to and defines beginning of program . 

Squares the radius. 

Summons pi into the display . 

EI Multiplies r'l. by 'TT and displays the answer. 

Defines the end or and stops the program . 

Loading a Program 
You load a program into the calculator in either of two ways: 

I . By pass ing a magnetic card containing program instructions 
through the card reader with the W/PRGM-RUN switc h 
WlPRGM .:Ii:[IRUN set to RUN . 

2. By sett ing the W/PRGM -RUN switch WlPRGM mn. RUN to 
W/PRGM (program) and pressing the keys from the keyboard in 
the natura l o rder you would press them to so lve a problem 
manually. 
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Since we do nOI have a magneti c card that contains the program we 
have written to solve for the area of a c ircle , we will use thi s second 
method to load our program. 

To load a program from the keyboard, simply slide the W/PRGM­
RUN switch W1PRGM~RUN to W/PRGM (p rogram), When the 
W/PRGM-RUN swi tch is in the W/PRGM position , the functions and 
operations that are normally executed when you press the keys are not 
executed. Instead, they are stored in program memory for laler execu­
tion. All operations on the keyboard except five can be loaded imo 
program memory jor later execution. The five operations that cannot 
be loaded in as part of a program are: 

These fi ve operations are used to help you load . edit , and modify yo ur 
programs in the calcu lator. 

Note: Naturally, the five defau lt keys cannot be loaded into 
program memory, either. However, these keys are dupli­
cated by prefixed keys that can be loaded. Thus, although 
you cannot load " , you can load the iii ~ operation, 
etc. 

All other functions when pressed with the W/PRGM-RUN switch 
WlPRGMmm.lRUN in W/PRGM mode are loaded into the calculator as 
program instructions to be executed later. 

So if you have not already done so: 

I. S lide the W/ PRGM -RUN swi tch WlPRGM~RUN to 
W/PRGM . 

2. Press a ~ to clear program memory of any previous 
programs and to reset the calcul ator to the top of program 
memory . 



136 Simple Programming 

You can tell that the calcu lator is al the lOp of program memory 
because the digits ! 000 [appear at the left of the display. The 
digit s appearing at the left of the di splay with the W/PRGM-RUN 
switch WfPRGM~RUN set to W/PRGM indicate Iheprogram mem­
ory step flumber being shown at any time . 

The keys that you must press to ke y in the program for the area of a 
circle arc: 

D CIlB 
a~ 
Cl El 
EI 
CI ~ 

Press the first ke y. D , of the program . 

Press Dis play 

D 1000 

You can sec that the di splay of program memory has not changed . 
Now press the second and third keys of the program . 

Press 

CIl 
B 

Display 

1000 

I 001 31 25 111 

When the step number (00 1) of program memory appears on the left of 
the di splay. it indicates that a complete operation has been loaded into 
that step. As you can see from the keycodes present on the right side of 
the d isplay. the complete operation is D (keycode 3 1),0 (keycode 
25). D (keycode II). Nothing is loaded into program memory until a 
complete operation (whether I . 2. or 3 keys trokes) has been spec ified. 

Now load the remainder of the program by pressing the keys. Observe 
the program memory step numbers and keycodes . 
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Press Display 

am 1002 32 541 

1l1 ~ 1003 35 731 

13 1004 711 
1l1 [ill) 1005 35 221 

The program for solving the area of a circle given its radius is now 
loaded into program memory of the HP-67. Notice that nothing could 
be loaded into the lop-of-memory marker , step 000. 

Running a Program 
To run a program, you have only to slide the W/PRGM-RUN switch to 
RUN , ke y in any "unknown" data that is required , and press the letter 
key (D through Ill, D 0 through D 0) that labels your program. 

For example, to use the program now in the calcu lator to so lve for 
circles with radii of 3 inches, 6 meters, and 9 miles: 

First, s lide the W/PRGM-RUN swi tch W'PRGM ..mi] RUN to RUN . 

Press Display 

3D 1 28.27 Square inches. 

6D 1 113.10 Square meters 

9D 1 254.47 Square miles. 

Now let' s see how the HP-67 executed thi s program . 

Searching for a Label 
When you switched the W!PRGM-RUN switch WlPRGM -.mRUN to 
RUN , the calculator was set at step 005 of program memory, the last 
step you had filled with an instruction when you were loading the 
program . When you pressed the iii key, the calculator began search­
ing sequentially downward through program memory, beginning with 
that step 005. for a 0 iii instruction. When the ca lcu lator searches, 
it does not execute instructions. 

The calculator reached the last step of program memory , step 224, 
without encountering an D 0 iii instruction . It then passed 
step ()()() again and continued searching sequentially through program 
memory for a 0 B instruction . Only when the calcu lator found an 
D II:] iii instruction in step 001 did it begin executing instructions. 
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Executing Instructions 

When the ca lc ulator found the D ~ D instruction in step 001, it 
ceased searching and began executing instructions. The calculator 
executes instructions in exactl y the order you keyed them in , perform­
ing the m [!J operation in step 002 first, thenCl ~ as in step 003, 
etc . , unt il it executes an iii ~ instruction or a ~ (run/sTOp) 

instruction. Since an m lli!ffi instruction is executed in step 005, the 
calculator stops there and disp lays the con tents of the X-register. (To 
see the next step number of program memory after the one at which the 
calculator has stopped, you can briefly switch the W/PRGM-RUN 
switch W'PRGM~RUN to W/PRGM .) 

If you key in a new value for the radius of a circle in RUN mode and 
press Il, the HP-67 repeals this procedure. It searches sequentially 
downward through program memory unti l it encounters a ~ D 
instruction, then sequen tiall y executes the instructions contained in 
the next steps of program memory until it executes an m ~ or a~ 
instruction. 

You can see that it is possible to have many different programs or pans 
of a program loaded in the HP-67 al any time . You can run anyone of 
these programs by pressing the letter key (D through lJ, a 0 
through a ®) that corresponds with its label. 

It is also possib le to have several different programs or routines 
defined by the same label. For example , suppose you had three 
programs in your HP-67 that were defined by O ~ II. When you 
pressed II, the calculator would search sequentially through program 
memory from wherever it was located un til it encountered the first a 
~ II instruct ion. The HP-67 wou ld then execute instructions until it 
executed a ~ or a ~ instruction and stopped . When you pressed 
II again , the calculator wou ld resume searching seq ue ntially from the 
~ or ~ through program memory until it encountered the second 
a ~ II instruction. whereupon it would execute thatO ~ II and 
all subsequent instructions until it executed an m ~ or a ~ 
instruction and stopped. When you pressed II a third time , the HP-67 
would search downward to the third O ~ II instruction and execute 
that program. 
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! 
D [ili) B 

Executing 

1lI ffi!ffi 

I 
I 

Searching I ---- + 

t 
D [ili)B 

Executing 

1lI ffi!ffi 
'----- I 

I 
I Searching 

r-- + D [ili)B 

Executing t 
1lI ffi!ffi 

If you try to press a letter key (D through D, D [!) through D ~) 
that is not contained as a label instruction in program memory . the 
HP-67 will execute no instruction and will di splay I Error I 
For example. if your HP-67 contains only the program for area of a 
circle that you keyed in earlier, you can see thi s by simply press ing 
another letter key. 

First, ensure that the W/PRGM-RUN switch W/PRGM ..mmAUN is set 
to RUN. 

Press Display 

I Error 

To clear the error from the d isplay, you can press S!3. or any key on 
the keyboard , or you ca n s lide the W! PRGM-RUN swi tch 
W/PRGMra.RUN to W/PRGM . The caJcuialOr remains set at the 

current step of program memory. 
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Labels and Step 000 

The labels (EI through [I, a @ through a @, @) through @)) in 
your programs act as addresses- they tell the calculator where to 
begin or resume execut ion. When a label is encountered as part of a 
program, execution merely "fall s through" the label and continues 
onward. For example. in the program segment shown below, when 
you pressed 131, execution would begin at []hi E1 and continue down­
ward through program memory , on through the []I] @) instruction , 
and continue until the ~ was encountered and execution was 
stopped. 

a ~ EI 

t 
~ 

a D@) 

t 

~ 
~ 
~ 

1 

When you press II . 
... execution begins here. 

NO~ here .. 

so execution falls through 

the ~ @] instruction .. 

... and continues to the ~. 

Execution falls through step (X)(), too . You can load instructions into 
steps 001 through 224 of program memory, but you cannot load an 
instruction into step 000. In fact, step 000 mere ly acts as a kind of 
label in program memory , a beginning point for the loading of a 
program . When step 000 is encountered by a running program, execu­
tion continues without a halt from step 224 to step 00 1, just as if step 
()()() were not there. 

Flowcharts 
At this point , we digress for a moment from our di scussion of the 
calculator itse lf to familiar ize ourselves with a fundamental and ex­
tremely useful too l in programming-the flowchart. 
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A flowchart is anoUl/ine of the way a program solves a problem. W ith 
224 possible instructions, it isquite easy to get · · 'ost" wh ile creating a 
long program, especially if you try to simply load the comple te 
program from beginning to end with no breaks. A flowchart is a 
shorthand that can help you des ign your program by breaking it down 
into smaller groups of in structions . It is al so very usefu l as 
documentation-a road map thaI summarizes the operation of a pro­
gram. 

A flowchart can be as simple or as detailed as you like . Here is a 
flowchart that shows the operations you executed to calculate the area 
of a circle accord ing to the formula A = 77T 2 . Compare the flowchart 
to the actual instructions for the program: 

Flowchar1 In. tructlons 

K.y 
in radius. a (ffi)D 

Start 

t 
Square radius. II ii'! 

t 
Summon pi . 111 00 

t 
Multiply. III 

+ 
Stop III~ 
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You can see the similarit ies. At limes, a fl owchart may duplicate the 
sel of instructions exac tl y, as shown above. AI other times, it may be 
more useful 10 have an entire group of instructions re presented by a 
single block in the flowchart. For example, here is another fl owchart 
for the program to calculate the area of a circle: 

Here an entire group of instructions was replaced by one block in the 
flowchart. This is a common practice , and one which makes a flow­
chart ex tremely useful in visualiz ing a complete program. 

You can see how a flowchart is drawn linear ly. from the top of the 
page to the bottom. This represents the general flow of the program , 
from beginning to end. Ahhough flowcharting symbols sometimes 
vary,throughout this handbook and in the Standard Pac, we have held 
to the conve ntion of c ircles for the beginning and end of a program or 
routine , and rectangles to represent groups of functions that take an 
input, process it , and yield a single output. We have used a diamond to 
represent a decision, where a single input can yield e ither of two 
outputs. 
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For example, if you had two numbers and wished to write a program 
that wou ld display only the larger , you might design yo ur program by 
first drawing a flowchart that looked like this: 
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After drawing the flowchart , you would go back and substitute gro ups 
of instructions for each element of the flowchart. When the program 
was loaded into the calculator and fun , if #2 was larger than # 1, the 
answer to the question "Is #2 Jarger than #1 1" would be YES, and 
the program would take the left -hand path, di splay #2 , and stop. If the 
answer to the question was NO, the program would execute the 
ri ght-hand path , and #1 would be displayed. (YOli will see later the 
many decis ion-making instructions available on your HP-67.) 

As you work through this handbook , you will become more familiar 
with flowcharts. Use the flowcharts that illustrate the examples and 
problems to help you understand the many fe atures of the calculator, 
and draw your own flowchart s to help you create, ed it, eliminate 
errors in , and document your programs. 

Problems 
I . You have seen how to write, load, and run a program to calcu­

late the area of a circle from its radius. Now write and load a 
program that will calculate the radius r of a circle g ive n its area A 
using the formula r = VA/-rr. Be sure to slide the W/PRGM­
RUN switch WlPRGM r:o:.i RUN to W/PRGM and press a 

ICLPAGMI first to clear program memory. Define the program with 
a ~ m and III ~. After you have loaded the program , run 
it 10 calculate the radii of circles with areas of 28.27 square 
inches, 113 . 10 square meters, and 254.47 square miles.) 

(Answers: [3.00 [inches, [6.00 [meters , [9.00 [miles. 

2. Write and load a program that will convert temperature in 
Celsius degrees to Fahrenheit, according to the formula 
F = 1.8 C + 32. Define the program with a ~ B and III 
~ and run it to convert Celsius temperatures of - 40°, 0°, and 
+ 72°. 

(Answers: [-40.00[o F, [ 32.00 [ OF , [161.60[O F.) 

3. Immediately after running the program in Prob lem 2, create a 
program that will convert temperature in degrees Fahrenheit 
back to Celsius according 10 the formula C = (F-32)5/9, defin­
ing it us ing IJ 1 LBL f I (£] and III ~, and load it into program 
memory immediately after the program you loaded in Problem 
2. Run thi s new program to convert the temperatures in OF you 
o btained back to 0c. 



Simple Programming 145 

If you wrote and loaded the programs as called for in Problems 2 and 
3, you should now be able to convert any temperature in Celsius 
to Fahrenheit by press ing S, and any temperature in Fahrenheit to 
Celsius by press ing a I£l. You can see how you can have many 
different programs loaded into the HP-67 and se lect anyone of them 
for running at any time. 



em 
(SST) mI (DEL] 

(CLPRGM) 
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Program Editing 

Often you may want to alter or add to a program that is loaded in the 
calculator. On your HP-67 keyboard , you wi ll find several edit ing 
functions that permit you to easi ly change any steps of a loaded 
program without rcloading the ent ire program . 

As you may recall , cxcept for the defauh function keys, all functions 
and operations on the HP-67 keyboard can be recorded as instructions 
in program memory except fi ve others. These five funct ions are pro­
gram editing and manipulation junctions, and they can aid you in 
altering and correcting your programs. (The default functions above 
the top-row keys are duplicated elsewhere on the calculator by keys 
that can be recorded.) 

Nonrecordable Operations 
D ICLPRGMI is one keyboard operation that cannot be recorded in pro­
gram memory. When you press D ICLPRGMI with the W!PRGM-RUN 
switch W/PRGM[JiIIRUN se t to W/PRGM, program memory is 
cleared to ~ instructions and the ca lculator is reset to the top of 
memory (step 000) so that the first instruction wi ll be stored in step 
001 of program memory. D ICLPRGNI also sets the trigonometric mode 
to DEG , the di splay mode to FIX 2, clears fl ags FO, FI, F2, and F3 
(more about flags in section 13), and restores the default functions to 
the keys (B through D ) on the top row of the keyboard. With the 
W/PRGM-RUN switch set to RUN,ICLPRGMI merely cancels an D pre­
fix key that you have pressed. 
mJ (single step) is another nonrecordable operation. When you press 
mJ with the W!PRGM-RUN sw itch WlPRGMnmm.RUN se t to 
W!PRGM , the calculator moves to and di splays the next step of 
program memory. When you press mJ down with the W/PRGM­
RUN switch W/PRGM "RUN set to RUN , the calcu lator di splays the 
next step of program memory-when you release the mI key, the 
calculator exec utes the instruction loaded in that step . mI permits 
yo u to single step through a program , executing the program one step 
at a time or mercly viewing each step without execut ion, as you 
choose. 

147 
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III ru (back step) is a nonrecordable operation that displays the 
previous step of program memory. When you press iii ru with the 
W/PRGM-RUN switch WfPRGM W.RUN sClloW/PRGM,the calcula­
tor moves to and displays the previous step of program memory. 
When you press and release GI and then press down ru with the 
W/PRGM·RUN switch WIPRGM.mRUN set to RUN, the calculator 
moves to and di splays the contents of the previous step of program 
memory. When you then release ru, the original contents of the 
X-register are displayed. No instructions are executed. 

mm (go to) GJ @) ~ ~ is another keyboard operation that cannot be 
loaded as an instruction . (CiIm D ormIiJ followed by any otherlabeJ, 
however , call be loaded as a program instruction. More about the use 
of this instruction later.) Whether the Program Mode switch is set to 
RUN or W/PRGM, when you press mm 8 followed by a three-digit 
step number , the calculator transfers execution so that the next opera­
tion or instruction will begin at that step number . No instructions are 
executed. If the calculator is in RUN mode , you can verify that the 
calculator is set to the specified step by briefly sliding the Program 
Mode switch WfPRGM m:m. RUN to W/PRGM. The mm 8 @] @] @] 
operation is especially usefu l in W/PRGM mode because it pennits 
you to jump to any location in program memory for editing of or 
additions or corrections to your programs. 

The ~ (delete) key is a nonrecordable operation that you can use to 
delete instructions from program memory. When the Program Mode 
switch W/PRGM~RUN is set to W/PRGM and you pre ss el ~, 
the instruction at the current step of program memory is erased, and 
all subsequent instructions in program memory move upward one 
step. The section of program memory shown below illustrates what 
would happen when you press iii ~ with the calculator set to step 
004. 
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With the calculator set to step 004 when you press III ~. program 
memory is changed .. 

... from this ... . . . to th is . 

001 D [EJ~ 001 D [EJ D] 
002 m0 002 00 
003 m ~ 003 m ~ 
004 13 004 m ~ 
005 m ~ 005 ~ 
006 ~ 

Now Jet' s load a program from the keyboard and use these editing 
tools to check and modify it. 

Pythagorean Theorem Program 
The following program computes Ihe 
hypotenuse of any right triangle, given 
the other two s ides. The formu la used 
is c = V a2 + b2 . 

Below arc instructions for the program 
(basically . the same keys you would 
press to solve fo re manually}.assuming 
that values for sides a and b have been 
input to the X- and Y -regis ters of 
the stack . 

To load the program: 

First s lide the Program Mode switc h Wl'PRGM~RUN to W/PRGM. 
Then press D I LPRGNIt to clear program memory of an y prev ious pro­
grams and reset the calculalor 10 slep 000 of program memory. 
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Finally, load the program by press ing the keys shown below. 

Press Display 

D ~ I] 1001 31 25 151 
1iJ 0 1002 32 541 
Ill @) 1 003 35 521 
1iJ 0 1 004 32 541 
a 1005 611 
D O 1 006 31 541 
1lI ~ I 007 35221 

With the program loaded into the HP-67 , you can run the program. 
For example , calculate the hypotenuse of a right triangle with side a of 
22 meters and s ide b of 9 meters . 

Before you can run the program , you must initialize it. 

Initializing a Program 
Initialization of a program means nothing more than selling up the 
program (providing inputs, setting di splay mode, etc .) prior to the 
actual running of it. Some programs contain initiali zation routines 
that sel up the data to run the program. In other programs, you may 
have to initialize manually from the keyboard before running . In the 
case of the program for calculating the hypotenuse of a triangle , to 
initialize the program you must place the values for s ides a and b in 
stack regi sters X and Y. (Notice that the order does not matter in this 
case.) Thus, to initialize this program: 

First , s lide the Program Mode switch WlPRGM~RUN to RUN. 

Press 

22 II:ImIl 
9 

Display 

122.00 

The program for hypotenuse of a right triangle using the Pythagorean 
Theorem is now initiali zed for s ides of 22 and 9 meters. 
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Running the Program 
To run the program you have only to press the user-definable ke y that 
se lects thi s program . 

Press Display 

123.77 Length of side c in 
meters . 

To compute the hypotenuse of a right triangle with a side a of73 miles 
and a side b of 99 miles: 

Press Display 

73imm1l 73.00 

99 99. Program initialized for 
new set of data before 
running . 

IJ I 123.00 Length of side c in mi les. 

Now let's see how we can use the nonrecordable editing features of 
the HP-67 to examine and alter this program . 

Resetting to Step 000 
As you know , when you press D lCLPRGMI with the Program Mode 
switch set to W/PRGM , the ca lcu lalOf is reset to step (X)() and all 
instructions in program memory of the HP-67 are erased and replaced 
with ~ instructions. However, you can reset the HP-67 to step 
000 of program memory wh ile preserving existing programs in pro­
gram memory by press ing lim EJ 000 in W!PRGM or RUN 
mode , or m ~ in RUN mode . 

To set the calculator to step 000 with the Pythagorean theorem pro­
gram loaded into program memory: 

Press Display 

123.00 Length of side c remains 
in di splay from previous 
running of program. 



152 Program Editing 

You could also have pressed II ~ in RUN mode 10 set the cal· 
culator to step 000. 

Slide Ihe Program Mode switch WfPRGM ~RUN to W/PRGM to 
verify that the calculator is now set at step 000 of program memory. 

Display 

1000 

Single-Step Execution of a Program 
With the Program Mode switch sel to RUN, you can execute a 
recorded program one step al a time by pressing the mJ (single-step) 
key. 

To single-step through the Pythagorean Theorem program using a 
triangle with side a of 73 miles and side b of 99 miles: 

First slide the Program Mode switch W/PRGM.:I!IRUN to RUN. 

Press 

73 EmIl 
99 

Display 

I 73.00 

199. Program initialized for 
thi s set of data before 
funning . 

Now, press mJ and hold it down 10 see the keycode for the next 
instruction. When you release the mJ key , that next instruction is 
executed . 

Press Display 

I 001 31 25 151 Keycode for D ~ D 
seen when you hold mI 
down. 

99.00 D []k] IJ executed when 
you release 1mB. 
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The first instructi o n of the program is executed when yo u press and 
release mi . (Notice that you didn't have to presslJ-when you are 
executi ng a program one step at a time, pressing the mil key begins 
the program from the current step of program memory without the 
need to press the user-definable II key.) 

Continue exec uting the program by press ing mJ agai n. When yo u 
hold mI down . you see the keycode for the next instructio n. When 
yo u release mJ . that inst ruction is executed. 

Press Display 

1002 

I 9801.00 

32 541 Keycode for I£l. 
Executed. 

When you press tiD a th ird lime in RUN mode , step 003 of program 
memory is d isp layed . When you release the mI key, the instructio n 
in that step, CI §. is executed, and the calculalOf halts . 

Press Display 

:=1 ~00~3~=~3~5~5291 Kcycodc for § . 
LI -"73"'."'00'---__ ---'1 Executed . 

Continue execu ting the program by means of the m:J key. When yo u 
have executed the m ~ instructi on in step 007 , yo u have completed 
executing the program and the answer is di splayed , just as if the calcu· 
lator had executed the program auto mat icall y, instead of via the mI 
key . 

Press Display 

mJ 1004 32 541 
I 5329.00 1 

mJ 1005 611 
115130.00 I 
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Press Display 

lim 1006 31 541 
1 123.00 1 

lim 1 007 35221 
1 123.00 I 

You have seen how the mJ key can be used in R UN mode to singJe ­
step through a program. Using the mil key in this manner can help 
you create and correct programs. Now let' s see how you can use mI, 
~, and 1!IliI8 @)@)@) in W/PRGM mode to he tp you modify a 
program. 

Modifying a Program 
Since you have completed execution of the above program, the HP-67 
is set at step 008. You can verify that the calculator is set at this step 
by sliding the Program Mode switch WlPRGM ~RUN to W!PRGM 
and observing the step number and keycode in the display. 

Now let' s modify this Pythagorean Theorem program so that the stack 
conte nts will automatically be reviewed at certain points in the pro­
gram. We will do thi s hy inserting the instruction m Isa l at three 
points in the program. 

Press Display 

D lhill lJ I 001 31 25 151 

0 0 I 002 32 ~I ~wo wm ;"o~ • • 
m @) 1003 35 521 ~ [STK I instruction after 

00 10D4 32 541 / each of these 
a I 005 611 instructions . 

D GJ I 006 31 541 

m §ffi 1007 35 221 

To begin modification of the loaded program , again reset the 
calculator to step 000 of program memory without erasing the 
program : 
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Ensure thallhe Program Mode switch VlWPRGM"RUN is set to RUN. 

Press 

m ~ 

Display 

1 123.00 Calculator reset to step 
000 of program memory. 

Single-Step Viewing without Execution 
You can use the mJ key in W/PRGM mode to single-step 10 the 
desired step of program memory wirhout executing the program. 
When you slide the Program Mode switch to W/PRGM, you shou ld 
see that the calculalOf is reset to step (X)() of program memory. When 
you press mJ once, the calculator moves to step 001 and displays 
the con tents of that step of program memory. No instructions are 
execUied. 

Slide the W/PRGM-RUN switch ""PRGM~RUN to W/PRGM . 

Press Display 

1000 Step 000 of program 
memory displayed . 

I 001 31 25 151 Calculator moves 10 step 
001 without executing 
instructions. 

You can see that the calculator is now set at step 001 of program 
memory . If you press a recordable operation now, it will be loaded 
in the next step , step 002, of program memory , and all subsequent 
instructions wi ll be "bumped" down one step in program memory. 
Thus, to load the a INI instruction so that the calculator will review 
the values in the stack at thi s point during execution: 

Press Display 

1002 32841 
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Now lei's sec what happened in program memory when yo u loaded 
that instruction. With the calculator set at step 001, when you pressed 
D [5T1<1 program me mory was altered .. 

.. . from this •• . • .. to this. 

001 D ~ O 001 D D O II ISTKI instruction 
002 fl0 

"'"-
002 fl 1ST_I ..- inserted here . 

003 1lI ~ 003 fl(?L 
004 fl0 "'"- 004 1lI ~ 
005 D .......... 005 fl0 
006 D O .......... 006 D 
007 1lI ~ "'"- 007 D 0 
008 ~ .......... 008 1lI ~ 

All subseque nt 

.......... instructions are 
009 ~ 009 ~ 
010 ~ "'"- 010 ~ 

" bumped " down one 

011 ~ 011 ~ 
step of program 
memory. 

221 ~ 221 ~ 
222 ~ 

.......... 
222 ~ 

223 ~ ::: 223 ~ 
224 ~ 224 ~ 

~~ One instruction lost 
here. 

Yo u can sec that when you insert an instructi on in a program , all 
instructions after the o ne inserted are moved down one step of program 
memory, and the instruction formerly loaded in step 224 is lost and 
cannot be recovered . In Ihis case, the las 1 instruction was a ~ 
instruction and was not used in the program. Note . however, that if 
yo u inserted an instruction into program memory when step 224 
contained an instruction used in a program, the instruction would 
be lost from step 224 . You should al ways view the contents of 
the last few steps of program memory before add ing instructions to a 
program to ensure that no vita l instructions will be los l from there. 
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Going to a Step Number 
II is easy to see that if yo u wanted to s ing le-step from step 000 to 
some remote step number in program memory, it would take a great 
deal of time and a number of presses of the EI key. So the HP-67 
gives you another nonrecordable operation, am 8 @] @] @], that 
permits you to go 10 allY step number of program memory . 

Whether the Program Mode switch is sel 10 W/PRGM or to RUN , 
when you press em 8 @] @] @], the calculator immediately jumps 
to the program me mory step number specified by the three-digit 
number@J @] @] . No instructions are executed. In RUN mode , yo u 
can momentarily slide the Program Mode switch to W/PRGM to view 
this program information , while i f the calc ul ator is already in 
W!PRGM mode. the step number and keycode for the instructio n con­
tai ned in that step are di splayed . Program searching o r execution then 
wi ll begin with that step of program memo ry. Loading will begin with 
the nex t step of program memory. 

For example, to add a m [S!KJ instruction to review the stack contents 
after the hypotenuse has been calcu lated by the instructi on in step 007 , 
yo u can first press m:m (go to) followed by a decimal point and the 
appropriate three-digit step number of program memory. Then press 
m [!fE} to place that instructio n in the following step of program 
memory . Remember that when you add an instructio n in this manner, 
each subsequent instruct ion is moved down one step in program 
memory , and the last instruction is lost from step 224 . To add a 
iii [!fE} instruction after the D ~ instruction, keycode 31 54, that is 
now loaded into step 007: 

Press Display 

1007 31 54 1 

1008 32 84 1 

As you load the II ISTKI instruction into step 008, the instruction 
that wasformerly in step 008 is moved to step009, and the instructions 
in subsequent steps are simil arly moved down one step . The ~ 
instructio n in step 224 is lost from program memory. 
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When you added the D ISTK I instruction after step 007. program 
memory was altered ... 

... from this ... 

001 D ~ IJ 
002 m ·lsTKI 

003 m ~ 
004 1lI § 
005 II x' 
006 a 
007 0 0 
008 1lI ~ 
009 RIS 

010 @!J 

221 @!J 
222 @!J 
223 @!J 
224 @!J 

"'" ~ 

. .. to this . 

001 D @gli 
~~ llliJ_ 
003 m ~ - -
004 III IS_ 
005 m ix'] 
006 a 
007 0 0 
008 m ISTKl -

009 1lI ~_ 

r2-10 @!J 
011 . (RI® 

221 @!J 
222 @!J 
223 rRIS] 

224 @!J 

..... II ISTKI instruction 
inserted here . 

All subsequent 
instructions are moved 
down one step of 

program memory . 

One instruction lost 
here. 

Stepping Backwards through a Program 
The Iii!) (back step) key allows you to back step through a loaded 
program for editing whether the calculator is in RUN or W/PRGM 
mode. When you press iii ~. the calculator backs up one step in 
program memory. If the calculator is in RUN mode, the previous 
step.is di splayed as long as you hold down the ~ key. When you 
release it, the original contents of the X-register are again displayed. 
In W/PRGM mode, of course, you can see the step number and 
keycode of the instruction in the display at all times. No instructions 
are executed, whether you are in RUN or W/PRGM mode . 
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You now have one moreo ISTK I instruction to add to the Pythagorean 
Theorem program. The m ISTK I instruction should be added after the 
II § instruction, keycode 35 52, that is now loaded in step 004 
of program memory . If you have just completed loading aD ISTK I 
instruction in step 008 as described above, the calculator is set at 
step 008 of program memory . You can use ~ to back the calculator 
up to step 004 , then insert the m ISTK I instruction in step 005. To 
begin: 

Ensure that the Program Mode switch 'lllPRGM~RUN is set to 
W/PRGM . 

Press Display 

LI 0"'0"'8'---_--'3,,2'--=8-'J41 Calculator initially set 10 
step 008 . 

1007 31 541 Pressing~ once moves 
'-"'''-'----''-''-''~ the calculator back one 

step in program memory. 

When you press iii ~. the calculator backs up one step in program 
memory . No instructions are executed when you use the (!!!I key. 
Continue using the [ill) key to move backward through program 
memory until the calculator displays step 004. 

Press 

Ill @] 
Ill @] 
Ill @] 

Display 

101 

101 
101 

6 I 
32 50 I 
35 5: I 

Since you wish to insert the B ISTK I instruction after the iii §l) 
instruction now loaded in step 004, you move the calculator to step 
004 first. As always, when you key in an instruction , it is loaded 
into the next step after the step being displayed. Thus , if you press 
B ISTK I now, that instruction will be loaded into step 005 of program 
memory , and all subsequent instructions will be moved down , or 
• 'bumped," one step. 
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Press Display 

1 005 32 841 

You have now fini shed modifying the Pythagorean Theorem program 
so that yo u can rev ie w the stack al several points during the running 
of it. The alt ered program is sho wn below: 

001 D !llil Dl 
002 D [sTo l 
003 DI£l 
004 m§ 
005 D(ill) 

( 06 
DI£l 

007 D 
008 D @ 
009 D ISTo l 
010 m ~ 

~ [§] J 

If you wish. you can use the mD key in W!PRGM mode to verify 
that the program in your HP-67 matches the one shown above. 

Running the Modified Program 
To run the Pythagorean Theorem program , you have only 10 key in 
the va lues for sides {l and band prcss lJ . The HP-67 will now review 
the stack contents. then square side b. exchange the contents of the 
X- and V-reg isters . and review the stack contents agai n. Finall y, the 
value for the hypote nuse will be calculated , the stack contents will 
be revie wed a third time. and the calculated va lue for the hypotenuse 
will appear in the X-reg ister when the program sto ps running. 

For example . to compute the hypotenuse of a ri ght triangle with 
sides a and b of 22 meters and 9 meters: 

Slide the W/PRGM switch WlPRGM~RUN to RUN. 

Press Display 

22 1llmi11 22.00 



9 

II 
9. 

23.77 
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Program initialized . 
After reviewing the stack 
contents three times dur­
ing the running program, 
the answer in meters is 
displayed. 

Now run the program for a right triangle with sides a and b of 73 
miles and 99 miles. 

(Answer: 123 miles.) 

Deleting an Instruction 
Oflen in the ",odification of a program yo u may wish to delete an 
instruct ion from program memory. To delete the instruct ion to which 
the calcu lator is set , merel y press the nonrecordable operation III 
~(de'ele) with the HP·67 Program Mode switch WlPRGM~RUN 
set to W/PRGM . (When the Program Mode switch is sel to RUN, 
pressing ~ does noth ing except cancel a pressed prefix key 1m .) 
When you delete an instruction from program memory using the 
~ key, all subsequent instructions in program memory are moved 
lip one step, and a ~ instruction is loaded into step 224. The 
calculator moves to the step before the deleted step and di splays it. 

For example, if yo u wanted to modify the Pythagorean Theorem 
program thai is now loaded into the calculator so that the stack was 
only rev iewed once, at the end of the program, you wo uld have to 
delete the D [STK I instructions , keycodes 32 84, that are presently 
loaded in steps 002 and 005 of program memory. To delete these 
instructions, you must first set the calculator at these steps using 
lEI . III ~ or I!Ii!l 8 0 0 0 . then press III @EJ. To delete 
the D ISTK I instruction now loaded in step 002: 

First , slide the Program Mode switch W/PRGM~RUN to W/PRGM . 

Press 

1!Ii!l .002 
1lI @EJ 

Display 

1002 

I 001 

32841 

31 25 151 

Step 002 is di splayed. 
The instruction in step 
002 is deleted and the 
calculator moves to step 
001. 
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You can use the mJ key to verify that the D ISTK I instruction , 
keycodes 32 84, has been deleted , and subsequent instructions have 
been moved up one step. 

Press Display 

LI ,,0,,02'---_ ---.:3,,2'-..::54"-'1 The instruction formerly 
in step 003 was moved up 
to step 002, and all 
subsequent instructions 
were moved up one step, 
when you pressed III 
~. 

When you set the calculator to step 002 of program memory and 
pressed iii [QW. program memory was altered 

... from this ... . .. to this. 

,... One instruction 
deleted here . 

These instructions all 

move upward one step. 

One!E!l instruction 
added here . 
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To delete the m ISTKI instruction now loaded in step 004 you can use 
the mil key to single-step down to that step number and then delete 
the instruction with the iii ~ operation. 

Press 

1m 
1m 
Ill (@;) 

Display 

I 
I 
I The III ISTK I instruction, 

keycodes 32 84, is 
deleted from step 004 and 
the calculator displays 
step 003. Subsequent 
instructions move up one 
step of program memory. 

If you have modified the program as described above, the Hp·67 
should now review the contents of the stack only once, just before the 
program stops. The calculated value of the hypotenuse is then 
displayed. 

Slide the Program Mode switch WlPRGM.mRUN to RUN, and 
run the program for right triangles with: 

Sides a and b of 17 and 34 meters. (After reviewing the stack, 
calculator displays answer for side c, 38.01 meters.) 

Sidesa and b of 5500 rods and 7395 rods. (After reviewing the stack, 
calculator displays answer for side c , 9216.07 rods .) 

To replace any instruction with another, simply set the calculator to 
the desired step of program memory, press iii ~ to delete the first 
instruction, then press the keystrokes for the new instruction. 

The editing features of the HP-67 have been designed to provide you 
with quick and easy access to any part of your program, whether 
for editing, debugging, or documentation. If a program stops running 
because of an error or because of an overflow, you can simply slide 
the W/PRGM-RUN switch to W/PRGM to see the step number and 
keycode of the operation that caused the error or overflow. If you 
suspect a portion of your program is faulty, you can use the em 
8 ® @) ~ operation from the keyboard to go to the suspect section, 
then use the mI operation in RUN mode to monitor every change 
in calculator status as you execute the program one step at a time. 
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Problems 
I . You may have noticed that the re is a single keyboard operation, 

D ~, that calculates the hypotenuse, side c. of a right triangle 
with s ides a and b input to the X- and V-regi sters. Replace 
Ihe 0. §, (£It D. andO instructions in the Pythagorean 
Theorem program with the single II ~ instruction as follows: 

a. Use the ram EJ (ill (ill 0 and mJ keys to verify that the 
Pythagorean Theorem program in your HP-67 contains the 
instructions shown below . 

001 D~IJ 
002 III 0 
003 m§ Replace all of these 
004 III 0 instructions with a 
005 D m ~ instruction . 
006 D O 
007 III 1ST" I 
008 m ~ 

b. Use the mm EJ 0 01m keyboard operation 10 go to step 
006, the lasl instruction to be deleted in the program. 

c. Use the CI @ill keyboanl operation in W/PRGM mode to 
delete the instructions in steps 006,005,004,003, and 002. 

Note: When modifying a program, you should always de­
lete instructions before you add others, to ensure that no 
vital instructions are "bumped" from the bottom of program 
memory and lost. 

d. Load the IB ~ instruction into step 002. 

e. Verify that the modified program looks like the one below. 

001 11 ~IJ ~ 
002 a@) 
003 a Im l j 
004 m ~ 

f. Switch to RUN mode and run the program for a right 
triangle with sides a and b of 73 feet and 112 feet. 

(Answer: 133.69 feet) 
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2. The following program is used by the manager of a sav ings and 
loan company to compute the future amounts of sav ings 
accou nts according to the formu la FV = PV ( I + it. where 
FV is future value o r amount, PV is present value. i is the 
period ic interest rate expressed as a decima l. and 1/ is the number 
of periods. With PV enlered into the Y-register , 1I keyed into 
the X-reg ister. and an an nual standard interest rale of 7.5%, 
the program is: 

001 a IE!9 D 
002 ITl 
003 tmmII 
004 8 
005 @J 
006 III 
007 m 
008 a 
009 1lI § 
010 1lI ~ 

t 011 EI j 012 1lI ~ 

a. Load the program into the calcul ator. 

b . Run the program to find the future amo unt of $ 1 ,000 
invested for 5 years. 

(Answer: $ 1,435.63) 
Of $2,300 invested fo r 4 years . 

(Answer: $3,07 1.58) 

c. Aller the program to accou nt for a change of the annual 
interest rate from 7.5% to 8%. 

d . Run the program for the new interest rate to find the future 
value of $500 invested fo r 4 years; of $2,000 invested for 10 
years. 

(Answer: $680.24; $4,3 17.85) 
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3. The following program calculates the time it takes for an object 
to fa ll to the eanh when dropped from a given height. (Friction 
from the air is not laken into account.) When the program is 
initial ized by keying the he ight h in meters into the displayed 
X-register and D is pressed , the time t in seconds the object 
takes to fall to earth is computed according to the formula: 

t - V 2h 
- 9.8 meters/second2 

a . Clear all previously recorded programs from the calculator 
and load the program below. 

~
~~; :.S'" 
003 1ID-
004 £I 
005 I!l 
006 I:] 

I 007 I!l 
r 008 L 
I 009 D O 
r 010 III §!ffi 

b. Run the program to compute the time taken by a stone to 
fall from the top of the Eiffel Tower . 300.5 1 meters high; from 
a blimp stationed 1000 meters in the air. 

(Answers: 7.83 seconds; 14 .29 seconds) 

C. Alter the program to compute the time of descent when the 
height in feel is known , according to the formula : 

t - V 2h 
- 32. 1740 feet/second2 
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d. Run the altered program to compute the time taken by a 
stone to fall from the top of the Grand Coulee Dam, 550 feet 
high; from the 1350·foot height of the World Trade Center 
buildings in New York City. 

(Answers: 5 .85 seconds; 9.16 seconds) 



( R/ S) ( PAUSE) 

(-x-) 
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Interrupting Your Program 

Using liM 
As you know , the lliZ!) (run/slop) function can be used either as an 
instruction in a program or pressed from the keyboard . 

When pressed from the keyboard: 

I . If a program is running , lliZ!) stops the program . 

2. If a program is stopped or not running, and the calculator is in 
RUN mode,lliZ!) starts the program running beginning with the 
current location in program memory . 

When executed as an instruction during a running program,@!) stops 
program execution after its step of program memory . If lliZ!) is then 
pressed from the keyboard, execution begins with the current step of 
program memory . (When lliZ!) is pressed, the step number and 
keycode of that c urrent step are displayed-when released, execution 
begins with that step. } 

You can use these features of the @!l instruction to stop a running 
program at points where you want to key in data. After the data has 
been keyed in, restart the program using the ~ key from the 
keyboard . 

Example: The following program lets you key in a percentage 
discount and calculates the cumulative cost of various quantities of 
differently priced items from which the di scount has been subtracted. 
!!lID instructions are inserted in the program to allow you to key in 
data at various points. 

Slide Ihe W/PRGM-RUN swilch wrPRGM~AUN 10 W/PRGM. 

Press Display 

000 

169 
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Press Display 

m ILBL ·10 
D ICLREG I 
miJO 

D ~ B 
ImmIl 

EI 
IllD 0 
D I'J 
iii 
miJa 
IllD I 

001 

002 

003 

004 

005 

1006 

1007 

1008 
1009 

1010 
1011 

1012 

I 013 

32 15 
11 43 
13 OD 

31 25 111 
411 

841 

711 
34 001 
31 821 

511 
33 61 011 

34 011 

35 221 

} 

Initialization routine, 
storing discount 
percentage in Ro. 

Stop to key in price. 

Add to running total in 
R, . 
Recall running total for 
display. 

In order to calculate the cumulative total for each percentage of 
discount, first initialize the program by keying in the percentage value 
and pressing D 0. Then key in the first quantity and press D. 
When the program stops, key in the price for the first quantity, then 
press IE!] to resume execution. The calculator will display the 
running total. For a second quantity and price, key in the second 
quantity and press B again; when the program stops at the ~ 
instruction , key in the price of the second item and press (illJ from 
the keyboard again. The calculator will display the running total once 
more. 

For each new percentage of discount, you must re·initialize the 
program by keying in the percentage value and pressing D (!]. 
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Now run the program to calculate the cumulat ive total of the following 
purchases at a discount of 15%: 

Quantity Price of Each 

5 
7 
14 

$ 7.35 
$12.99 
$14.95 

Then run the program to calculate the cumulative total of the follow­
ing purchases at a discount of 25%: 

Quantity 

7 
12 
37 

To run the program: 

Price of Each 

$4.99 
$1.88 
$8.50 

Slide the W/PRGM-RUN switch wt""GM-.mJRUN to RUN. 

Press Display 

15 115. Key in percentage of 
discount. 

a ~ 115.00 Initialize program. 

58 15.00 The first quantity. 

7.35~ 131.24 Running total. 
78 17.00 The second quantity. 
12.99~ 1108.53 Running total. 

148 114.00 The third quantity. 
14 .95~ 1286.43 Cumulative cost for items 

at 15% discount. 

25 125. Percentage of discount. 

a ~ 125.00 Re-initialize program. 
78 17.00 The first quantity. 
4.99~ 126.20 Running total. 

128 112.00 

1.88~ 143.12 Running total. 

378 137.00 
8.50~ 1278.99 Cumulative cost for items 

at 25% discount. 
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If you have a number of halts for data entries in a program, it may 
be helpful to " identify" each step by recording a familiar number 
into the program immediately before each ~ instruction . When the 
calculator then stops execution because of the ~ instruction, you 
can look at the di splayed X-register to see the " ide ntifi cat ion 
number" for the required data input at that point. For example, if 
your program contained eight stops for data inputs, it might be helpful 
to have the numbers 1 through 8 appear so that you wo uld know which 
input was required each time . (Don't forget that the " identification 
number" will be pushed up into the V-register of the stack when 
you key in a new number.) 

Pausing in a Program 
Pausing to View Output 
As yo u know , a ~ instruction in a program halts execu tion of the 
program until ~ is aga in pressed from the ke yboard. There are 
often times when yo u may want a running program to pause long 
enough for yo u to write down or view an answer, and then resume 
execution again automatically. On your HP-67, there are two 
functions that are used to cause a running program to momentarily 
pause, [-x- I and I PAUSE I. 

a 0 , when encountered as an instruction by a running program, 
halts the program and di splays the conte nts of the X-register for about 
5 seconds, plenty of time to write down the answer , in most cases. So 
that you will know that the program has not stopped completely, the 
decimal point blinks eight times during the pause. When the pause is 
completed, the program resumes execution automatically with the 
next instruction in program memory . If you press any key during an 
W pause, program execution stops altogether. 

m I PAUSE 1 (pause), when encountered as an instruction by a running 
program, halts the program and displays the contents of the X-register 
for about I second. This type of pause is usuall y employed where you 
want to monitor the operation of a program, but where the recording 
of answers is not important. When the pause is completed, the 
program resumes execution with the next instruction in program 
memory. Unlike an W pause, you cin key lin numbers o r execute 
functions from the keyboard during a PAUSE . 

The following example illustrates the operation of both types of 
pauses to view output. 
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Example: Arthur Dimsdale is solely responsible for the night shift 
al Tintoreno Tins, a canning company. For each of several s izes of 
cylindrically-shaped cans, Dimsdale knows only the radius r and the 
height It of each size of can, and the number of cans of each s ize . 
He needs to first calculate the area of the base and display it long 
enough to se l a dial on hi s production line (a I- second display will 
do) . Then he needs to know the volume of the can long enough to 
write it down (this should take him about 5 seconds), and finall y 
he needs to know the total volume of all cans of that size. 

Solution: The program below first calculates the area A of the base by 
the formu la A = 7Tr2, and uses a I PAUSE I to display the area for about I 
second. Then the program calculates the volume V of a s ing le can 
according to the formul a V = A x h. and uses an ~ pause to di splay 
the volume long enough for Dimsdale to write it down. Finally, the 
program muhiplies the number of cans (n) times the volume of each 
can to compute the total volume of all cans of that size. The program 
assumes that the number of cans (n) has been entered to the Z-register 
of the stack, that the height h of the can has been entered to the 
V-register. and that the radius r has been placed in the displayed 
X-register. 

To load the program into the calcul ator: 

Slide the Program Mode switch W'PRGM~ RUN to W/PRGM . 

Press Display 

D ICLPfOGMI 000 I 
D [ill Ei 001 31 25 111 

mI£J 002 
32 541} 

m ~ 003 35 731 Calculates A = 711" 2. 

f3 004 711 m I PAUSE I 005 35 721 Displays A for about 
second. 

f3 100S 711 Calculates V = A x h. 

D El 1007 31 84 1 Displays V of one can for 
about 5 seconds. 

f3 1 008 711 Calculates total volume. 

m ~ 1009 35 221 Stops and displays total 
volume. 
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To find Dimsdale's outputs if he had 20,000 cans with heights of 25 
cent imeters and radii of 10 centimeters: 

Slide the Program Mode switch WlPRGM.mRUN to RUN. 

Press Display 

20000 I3lIDiIl 120000.00 Number n of cans. 
2SI3lIDiIl 125.00 Height h of single can. 
10 110. Radius r of single can. 

m 1314.16 Area of base of can. 

17853.98 Volume of can in cubic 
centimeters. 

1157079632.7 Total volume of cans in 
cubic centimeters. 

To find Dimsdale's outputs if he had 7500 cans that were 8 centi­
meters high with base radii of 4.5 centimeters: 

Press 

7 SOO I3lIDiIl 
8 I3lIDiIl 
4.S 

Display 

I 7500.00 

18.00 

14.5 

163.62 

1508.94 

13817035.07 

Base area of can in 
square centimeters. 
Single can volume in 
cubic centimeters. 
Total volume of cans in 
cubic centimeters. 
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Pausing for Input 
When the ca1culator executes a I PAUSE I instruction, program control 
actually returns to the keyboard for the period of time (about one 
second) of the pause . You can use a I PAUSE I to key data into or 
perform functions from the keyboard , instead of using the l]Z[I 
instruction to SlOp the running program completely. (Control does 
nor return to the keyboard during an I-x- I pause, however.) 

When you press any key during the one·second "window" while the 
calculator is executing a I PAUSE I instruction, that key actually 
operates. and you have an additional one second of time to view the 
result or to press another key. If YOll press yet another key during 
the subsequent one second, the calculator will perform that operation 
and pause for another second . 

If you press a function key during a pause, the function key operates 
upon the number contained in the X· register at the time. The result 
of the function is then seen in the display for about one second. 
Any function key that is programmable can also be operated from the 
keyboard during a I PAUSE I. 

If you press a digit key, or a series of digit keys, during a pause , 
the number appears in the display for the length of a pause (about 
one second) after you key in the number. (If a number has been input 
from the program immediately before the pause, that number is first 
terminated by the t PAUSE I instruction.) The number that you key in is 
tenninated at the end of the pause. Any subsequent digits in a program 
will then be part of a new number . 

When a 1 PAUSE I instruction has completed execution, the program 
continues to be executed sequentially. If you have performed a 
function, or keyed in a number, program execution begins with the 
next instruction using the number that is in the di splayed X·register 
at the end of the pause. (You can also read a magnetic card during 
al PAUSE I. More about this in section 14, Card Reader Operations.) 

Number tennination occurs at the end of each I PAUSE I, so you should 
not attempt to key in a number during more than one subsequent 
pause. Since you have about one second after your last keystroke 
to continue keying in digits or functions, you don't need more than 
one I PAUSE I instruction to key in even a very long number. 
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Example: The following program calculates the average of any three 
numbers, which are keyed in during three pauses in program 
execution. To key in the program: 

Slide the Program Mode switch WfPRGMro.RUN to W/PRGM. 

Press 

D~ 
D~ D 
D ICLREG I 

D ~ 
ID3 
m I PAUSE I 

I'D 
D 0 
m ~ 

Display 

1006 

1 007 

1008 

1009 

1010 
1 011 

012 

013 
014 

Pause to input first 
number. 

211 

441 
35 721 Pause to input second 

number. 

211 

441 
35 721 Pause to input last 

number. 

211 

31 21 1 Calculate average. 

35221 

Now run the program to find the average of I , 2 , and 3; of 157, 
839, and 735. Merely start the program running by pressing D, 
then key in the desired three numbers during the success ive pauses. 

Slide the Program Mode switch WfPRGM .:!II RUN to RUN. 

Press Display 

D 0.00 

I 0.00 

2 0.00 

3 2.00 Average of I , 2 , and 3. 



B 
t57 
839 
735 

10.00 
10.00 
10.00 
I 577.00 
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Average of 157, 839, and 
735. 

You can see that it is easy to key in a number of any length during 
the execution of a I PAUSE I pause instruction. 



(x>o) (x;co) 
(x=o) (x~y) 

em 
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Branching 

Unconditional Branching and Looping 
You have seen how the nonloadable operation mm 8lliJ @}@] can be 
used from the keyboard to transfer execution to any step number of 
program memory . You can also use the go 10 instruction as part of 
a program, but in order for mm to be recorded as an instruction. it 
must be followed by a label designator (D through II, D 0 
through D @] , or @ through @) ). (It can also be followed by 
lID - more about using lID later .) 

When the calculator is executing a program and encounters a mm II 
instruction, for example, it immediately halt s execution and begins 
searching sequentially downward through program memory for that 
label. When the first D I@ II instruction is then encountered , 
execution begins aga in . 

By using a mm instruction followed by a label designator in a pro­
gram, you ean transfer execution to any part of the program that you 
choose. 

Execution branches to next 
D ~ Il. 

179 

1 
r­
I 
I 
I 
I 
I 
I 

D ITEl EI 

~- D ITEl Il 

+'-------
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A em instruction used this way is known as an unconditional branch. 
It always branches execution from the am instruction to the specified 
labe l. (Later, you will see how a conditional instruction can be used in 
conjunction with a em instruction to creale a conditional branch-a 
branch that depends on the outcome of a lest.) 

A common use of a branch is to create a "loop" in a program. For 
example, the following program calculates and displays the square 
rools of consecutive whole numbers beginning with the number I. The 
HP-67 continues to compute the square root of the next consecutive 
whole number until you press cmID to stop program execution (or 
until the calcu lator overflows). 

To key in the program: 

First, slide the Program Mode switch WlPRGMmm::.iRUN to W/PRGM. 
Press D ~ 10 clear program memory and reset the calculator to 
step 000. 

Press 

D ~ B 
@) 

mID 1 
D ~7 
[!] 
mID a 
1m 1 

m I PAUSE I 
D @ 
m I PAUSE I 

am7 

Display 

1001 31 25 

1002 

1003 33 
31 25 

33 61 

1007 34 011 

1008 35 72 1 

1009 31 54 1 

1010 35 72 1 

1011 22 07 1 

1012 35 22 1 

Adds I to current number 
in R I . 

Recall s c urrenl number 
from R I . 

Displays c urrent number . 

Displays square root of 
current number . 

Transfe rs execution to 
D ~ 7 again. 
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To run the program, slide the Program Mode switch WlPRGM..:JRUN 

to RUN and press g. The program will begin displaying a table of 
integers and their square roots and will continue until you press ~ 
from the keyboard or until the calculator overflows. 

How it works: When you press Ill, the calculator searches through 
program memory until it encounters the D ~ B instruction that 
begins the program . It executes that instruction and each subsequent 
instruction in order until it reaches step on, the rim] 7 instruction. 

The am 7 instruction causes the calculator to search once again, 
this time for a (iliJ 7 instruction in the program. When it encounlers 
the (iliJ 7 instruction loaded in step 004, execution begins again from 
that (iliJ 7. (Notice that the address after a m:m instruction in a pro­
gram is a label. not a step number.) 

1---
1 

I 
1 

1 

1 

1 
1 
1 __ -

Since execut ion is transferred to the ~ 7 instruction in step 004 
each time the calculator executes the mm 7 instruction in stepOll , the 
calculator will remain in this "loop," continually adding one to the 
number in storage register R J and displaying the new number and it s 
square root. 
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Looping techniques like the one illustrated here are common and 
extraordinarily useful in programming. By using loops, you take 
advantage of one of the most powerful features of the HP-67-the 
ability to update data and perform calculations automaticall y, quickly. 
and. if you so desire, endlessly. 

You can use unconditional branches to create a loop. as shown above, 
or in any part of a program where you wish to transfer execution to 
another label. When the calculator executes a am instruction, it 
searches sequentially downward through program memory and begins 
execution again at the first specified label it encounters. 

Problems 
I. The following program calculates and pauses to display the 

square of the number 1 each time it is run. Key the program in 
with the W /PRGM-RUN switch WlPRGM~RUN set to 
W/PRGM, then switch to RUN and run the program a few times 
to see how it works. Finally, modify the program by inserting an 
D (E!g m instruction after the rim I instruction in step 003, 
and a mm m instruction after the second m I PAUSE I instruction. 
This should create a loop that will continually display a new 
number and display its square, then increment the number by I, 
display the new number and compute and display irs square, etc . 
To load the original program, before modification, slide the 
W/PRGM-RUN switch ..... GM "RUN to W/PRGM. Then: 

Press Display 

D ICLPAGWI 1000 I 
D [§J I] 1001 31 25 121 

0 1002 001 

IlmJ 1 1003 33 011 

1 1004 011 

IlmJD 1005 33 61 011 

rm 1 1006 34 01 1 

III I PAUSE I 1007 35 721 

1lI ~ 1008 32 54 1 

III I PAUSE I 1009 35 72 1 

1lI ~ 1010 35 22 1 

Run the program to generate a table of squares. 



2. Use the flowchart on the follow­
ing page to create a program that 
computes and pauses to display 
the future value (FV) of a com­
pound interest savings account in 
increments of one year according 
to the fonnula: 

FV PV(I + i)" 
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where FV = future value of the savings account. 
PV = present value (or principal) of the account. 

= interest rate (expressed as a decimal 
fraction: e.g . • 6% is expressed as 0.06). 

n = number of compounding periods (usually, 
years) . 

Assume that program execution will begin with i entered into the 
Y -register of the stack and with PV keyed into the displayed 
X-register. 

After you have written and loaded the program, run it for an 
initial interest rate; of6% (keyed in as .06) and an initial deposit 
(or present value, PV) of $t(XX). 

(Answer: I" year, $1060; 2"· year, $1123,60; 
3'· year, $1191.02; etc ,) 

The program will continue running until you press ~ (or any 
key), or until the HP-67 overflows. You can see how your 
savings would grow from year to year. Try the program for 
different interest rates; and values of PV. 

3. Write a program using mm that will use the factorial function 
«(ED) to calcu late and pause to display the factorials of succes­
sive integers beginning with the number l. (Hinl: Place I in a 
storage register, recall it, then use storage register arithmetic to 
increment the number in the storage register. etc.) 
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Conditionals and Conditional Branches 
Often there are times when you want a program to make a dec ision. 
For example, suppose an accountant wishes 10 write a program that 
will calcul ate and display the amount of tax to be paid by a number 
of persons. For those with incomes of $ 10,000 per year or under, 
the amount of tax is 17 .5%. For those with incomes of over $10.000, 
the tax is 20%. A flowchart for the program might look like this: 
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The conditional operations on your HP-67 keyboard are useful as 
program instructions to allow your calculator to make deci sions like 
the one shown above. The eight conditionals that are available on your 
HP-67 are: 

B 0 tests to see if the value in the X-register is equal to the value 
in the Y -register . 

III ~ tests to see if the value in the X-register is unequal 10 the 
va lue in the Y -register. 

III § tests to see if the value in the X-register is less than or equal 
to the value in the Y -register. 

III ~ tests to see if the value in the X-register is greater than the 
value in the Y -register. 

a B tests to see if the va lue in the X-register is equal to zero. 

a I!!QI tests to see if the value in the X-register is unequal to zero. 

D ~ tests to see if the va lue in the X-register is less than zero. 

D ~ tests to see if the value in the X-register is greater than zero. 

Each conditional essentially asks a question when it is encountered as 
an instruction in a program . If the answer is YES , program execution 
continues sequentially downward with the next instruction in program 
memory. If the answer is NO, the calculator branches around the 
next instruction . For example: 

Yes 
Conditional Test --, 

I 
I 
I 

-~ 

No 
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You can see that after it has made the conditional lest, the calculator 
wi ll do the next instruction if the test is Irue . This is the "DO if 
TRUE" rule. 

The step immediate ly following the conditional te st can conta in any 
instruct ion. The most commonly used instruction , of course, wi ll be 
a mm instruction. This will branch program execution to another 
section of program memory if the conditional test is true. 

R Conditional Test --, Yes I 
r- mmm I 

No 

I Instruction I 
I --I Instruction 
I f---
I Instruction 
I 

t I Instruction 
I 
L_ D 0m 
~nstruction 

Instruction 

Instruction 

Instruction 

Now let's look al that accountant's problem again . For persons with 
incomes of more than $ IO ,OClO he wants to compute a tax of 20%. 
For persons with incomes of $ 1 0,000 o r less, the tax is 17 .5%. The 
following program will test the amount in the X-register and compute 
and display the correct percentage of tax . 
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To key in the program: 

Slide the W/PRGM· RUN switch WlPftGM.-RUN to W/PRGM . 

Press 

o iC"PAGNI 
O [ill) D 
1m 
4 

Ill §) 

I 

7 

5 

mae 

O [ill) D 
2 
o 

Display 

1000 

1001 31 25 11 1 

~~==~§il Amount of $10,000 1002 431 } 
1003 04. 
~I 0§04§====C3"5~5iil21 placed in Y·register. 

, If amount of income is 
rI0"'0"'5,----;3"'2:-8"'1:-:1 } greater than $ 10,000, go 

"I 0",0",6 __ :.2.o.2_1,,2cJl to portion of program 
defined by label B. 

~ 1 

1 09 

10 

II 
1 

22 1; 1 

) 

Tax percentage for thi s 
ponion of program is 
17.5. 

1012 31 25 121 } Tax percentage for this 
1013 021 
~~==="§ portion of program is 20. 
1 014 001 

1015 3125 131 
1016 31 821 
1017 35221 
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To run the program 10 compute taxes on incomes of $15.000 and 
$7,500; 

Slide the W/PRGM-RUN switch WlPRGM.:II1RUN to RUN. 

Press 

15000 D 
7500 D 

Display 

13000,00 

11312,50 

Dollars of lax . 
Dollars of tax. 

Another place whe re yo u of len want a program 10 make a decision is 
within a loop. The loops that you have seen have 10 thi s point been 
infinite loops-that is, once the calculator begins executing a loop, 

_ it remains locked in that loop. executing the same set of instructions 
over and over again, forever (or, more prac tically, until the calculator 
overflows or you halt the running program by press ing ~ or any 
other key). 

You can use the decision-making power of the conditional instructions 
to shift program execution out of a loop . A conditional in ~truction 

can shift execution out of a loop after a spec ified number of iterations 
or when a certain value has been reached within tile loop. 

Example: As you know . your HP-67 contains a va lue for e, the base 
of natural logarithms . (You can di splay the calculator's value fore by 
pressing I D !£J .) The following program uses the series e = 1/0! 
+ Il l! + 1/2! +. + l In! to approximate the value fore . After each 
iteration through the loop. the latest approximation is displayed and 
compared to the calculator's value for e. When the two values are 
equal . the execution is transfe rred out of the loop to stop the program . 
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To load the program into the calculator: 

Slide Ihe W/PRGM-RUN swilch _'-RUN 10 W/PRGM . 

Press 

o iCL"",",1 

O ~ D 
ImI 1 
ImI 0 
1lI (BD 
IlI I'Zil 
a 
I!!lllI 9 
am 1 
111 1 ....... 1 
I 

1lI[a 
Ill§) 
am 7 
1 

am a 0 
amD 
O ~ 7 
1lI ~ 

Display 

000 

)01 31 25 11 
34 01 

14 

IS 

005 

I 006 61 

1007 23 09 

I 0 33 01 

35 " 

32 

I 012 32 

I )13 22 07 

11H 01 

)15 33 61 001 

22 11 1 
31 25 071 

352: I 

To initialize the program ensure that the primary storage registers are 
cleared to zero. Then press D to run the program: 

First, slide the W!PRGM-RUN switch YoYPRGM.mJRUN to RUN. 

Press Display 

1 0.00 

I 2.718281828 

Ensures that primary 
storage registers are 
cleared to zero initially . 

You can see that execution continues within the loop until approxima­
tion for e equals the calculator's value for e. When the instruction 
~ in step 012 is finally true, execution is transferred out of the loop 
by the subsequentCmD 7 instruction and halted by Ihe~ instruction. 
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Problems 
1. Write a program that will calculate the arc sine (that is, sin- 1) of 

a value that has been keyed into the d isplayed X-register. Test 
the resulting angle with a condi tional, and if it is negati ve o r 
zero, add 360 degrees to it to make the angle positive. Use the 
flowchart below 10 help you write the program. 

No 
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2. The program below contains a loop that di splays consecutive 
integers and their common logarithms. You can specify the 
lowest integer by storing a number in primary storage register 
Ro . but the program will continue until you press ~ or any 
other key from the keyboard, or until the calculator's capacity 
for display is exceeded. 

Using the additional instructions mu 8, ~. em II and ~ 
III. you should be able to modify this program to halt execution 
when a certain number is reached. As you add these inslruc· 
lions, assume that the value for the upper limit has been manu­
ally stored in primary storage register Re. 

When the program is running and the value in register Ro 
becomes greater than the limit you store in register Rs. program 
execution sbould be transferred out of tbe loop to tbe ~ 
instruction to halt the running program. 

Modify the program, key it into the calculator, and initialize the 
calculator by storing a lower limit of I in register Ro and an 
upper limit of 5 in register Rg. Then run the program. Your 
displays sbould look like the ones on tbe next page . Try otber 
upper and lower limits. (The lower limit must always be greater 
than zero , and the upper limit should be greater than the lower 
limit.) 
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Display 

I 1.000000000 

I 0.000000000 
I 2.000000000 

I 0.301029996 

3.000000000 

0.477121255 
4.000000000 

0.602059991 

5.000000000 

0.698970004 

3. Use the flowchart on the opposite page to help you write a 
program that will allow a salesman to compute hi s commissions 
at the rates of 10% for sales of up to $1000, 12.5% for sales of 
$1000 to $5000 , and 15% for sales of over $5000. The program 
should display the amount of commission when it stops. 

Load the program and run it for sales amounts of $500, $1000, 
$1500, $5000, and $6000. 

(Answers: $50.00, $125.00, $187.50, $625.00, $900.(0) 
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(GSB] [GSB f) 
[LBL] m (RTN] 
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Subroutines 

Often , a program contains a certain series of instructions that are 
executed several times throughout the program . When the same set of 
instructions occurs more than once in a program, it can be executed as 
a subroutine . A subroutine is se lected by the I§ID (go 10 subroutine) 
operation, fo llowed by a label address (8 through D . @) through 
~); or by IGsa ll followed by@] through 0. You can also select a 
subroutine with ~ aD - more about aD later. 

A ~ or IGsa II instruction transfers execution to the routine specified 
by the label add ress, just like a lim instruction. However, after a 
I§ID or IGsa ll instruction has been executed, when the running pro­
gram then executes a ~ (rellJm), execution is transferred back to 
the next instruction after the ~. Execut ion then continues sequen­
tially downward through program memory. The illustration below 
should make the distinction between lim and ~ more clear. 

Branch 

rna , rna , , , , 
IilIilIll / 

Execution SlOps here. 

Subroutine 

I 

Execution SlOPS here. 

197 
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In the lOp illustration ofa branch, if you pressedD from the keyboard, 
the program would execute instructions sequentially downward 
through program memory. If it encountered a mm m instruction, it 
would then search for the next [hID II and continue execution from 
there. until it encountered a ~. When it executed the ~ inslruc· 
tion, execution would stop. 

However , if the running program encounters a ~ III (go to sub· 
rouriTle B) instruction , as shown in the lower illustration, it searches 
downward for the next rn D and resumes execution. When it en­
counters a ~ (return), program execution is once again transferred , 
this time back to the point of origin of the subroutine, and execution 
resumes with the next instruction after the [QB 1] . 

As you can see, the only difference between a subroutine and a normal 
branch is the transfer of execution after the 1E!ffi. After a am, the 
next IE!ffi halts a running program; after a 0 or IGSB fl, the next 
IE!ffi returns execution back to the main program, where it continues 
until another IE!ffi (or a ~) is encountered. The same routine may 
be executed by mm and ~ any number of times in a program. 

Example: A quadratic equation isofthe formax 2 +bx +c =0. Its two 

-b + Vb 2 4ac 
roots may be found by the formulas r I = 2a and 

-b - Vb' 4ac 
r2 = --"-----;.;:,---'''''- . Notice the similarity between the solu-

2a 
tions for rl and r 2' The program below permits you to ke y the values 
fora, b, andc beneath user-definable keysll ,I], andB; the resultant 
roots rl andr2 are avai lable by pressingm and[J. Were you to record 
this program on a magnetic card, the card might look like this: 
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Here is a complete program for calculating the two roots of a quad. 
Talic equation: 

~
01 

002 
003 

Input a 

D ~ D~ mm 1 

m ~ 

Calculate '1 

010 D @9 1iJ 
011 Ii!D 2 
012 em 
013 Ii!D 2 
014 m ~ 
015 Ii!D 1 
016 Ii!D 3 
017 13 
018 4 
019 13 
020 a 
021 D O 
022 a 
023 Ii!D 1 

i 

i 
024 2 
025 

:~J 026 
027 

~
04 

005 
006 

Input b 

D @9 1]1 ~o. 07 mm 2 008 
m ~ 009 

Input c 

D @9, mm 3 
m ~ 

Calculate '2 

028 D @9 1J 
029 Ii!D 2 
030 em 
031 Ii!D 2 
032 m ~ 

These sections 
033 Ii!D 1 of program 

memory are 034 Ii!D 3 
identical. 035 13 

036 4 
037 13 
038 a 
039 D EI 
040 a 
041 Ii!D 1 
042 2 
043 13 
044 II 
045 m ~ 

Since the routine for calculating r I contains a large section of program 
memory that is identical to a large section in the routine for calculating 
'2> you can simply create asubrourine that will execute this section of 
instructions . The subroutine is then called up and executed in both the 
solUlion for 'I and the so lution for '2: 
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001 D @fii 
002 mal 
003 m ~ roo-., D (ill)1lI 
~ ma2 
006 m ~ 
007 D (ill)1I 

c008 ma3 
'009 m ~ 

~ D (ill)1!J 
011 D [§ID 8 ron II 

"oi3 1m 1 
1014 2 -

ro,-5 13 
'016 II 
'oil :L 'oi8 
ro19 D [§ID 8 
iozo II --=..c-

'021 1m 1 -

1022 2 ron 13 
-

Co24 II 
to25 m ~_ 
~ 

--- 026 D (ill) 8 Ir __ 

/ I 027 1m 2 
/ / 028 ImJ 

/ / 029 1m 2 I 
I / 030 III 0 

---~ / --, / 031 1m 1 , 
, / 032 1m 3 

I, 033 13 
/ \ 034 4 

/ \ 035 13 
/ \ 036 II 
/ \ 037 D E!) 
/ '-- 038 m ~ ___ .1 r-...... ------' 

W ith the modified program , when you press iii, execution beg ins wi th 
the ~ II instruction in step 010. When the ~ 8 instruction in 
step 0 11 is e ncountered , execution transfers to ~ 8 in step 026 and 

computes the quantities -b and Vb'}. 4ac, placing them in the X· 
and Y. regi sters of the stack , ready for addition or subtraction. When 
the ~ instruction in step 038 is encountered , execution transfers 
back to the main routine and continues with the a instruction in step 
012. Thus the root rl is computed and disp layed , and the rout ine SlOpS 

with the ~ in step 017. 
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When you press D , execution begins w ith ~ lI , lransfers out to 

execute the ~ 8 subroutine, and returns. This time Vb\! - 4ac is 
subtracted from -b. and root r 2 is computed . By using a subroutine. 
seven steps o f program memory are saved! 

To key in the program and the subroutine: 

Slide the W/PRGM-RUN switch WlPRGM~RUN to W/PRGM . 

Press 

a~ 
a~ EI 
I\1I!J I 

m ~ 

a ~ m 
I\1I!J 2 
m ~ 

a~ 1iJ 
a @§ID8 
a 
Ii!D 
2 
13 
a 
m ~ 

Display 

1000 I 
I 001 31 25 11 I } 
FI 0~0~2===,,!3~3~0~1~1 Stores a in R,. 
1003 35221 

1004 31 25 121 } 
~I ~00~5~==i3~3~02~1 Stores b in R,. 
1006 35 221 

1007 31 25 131 } 
FI 0~0~8~==3~3~0~31 Stores c in R,. 
1009 35 221 

1010 31 25 14 

1011 31 22 08 
1012 61 Calculates 
1013 34 01 

1014 02 
1015 71 

- b + Vrb~' ---4-'-a-c 
2a = f l _ 

1016 81 I 
1017 35 221 
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Press Display 

D ~ IJ 
D ~ 8 
!:II 
1m 
2 

13 
!:II 
m lBIW 

D ~ 8 
1m 2 

e:I1l 
1m 2 

1iJ C!:l 
1m I 
1m 3 
13 
4 

13 
!:II 
D O 
m lBIW 

018 31 25 151 
019 31 22 08 1 
020 51 1 
021 34 01 1 
022 021 
023 711 
024 811 

t 025 35 221 

Calculates 
-b - Vb' 4ac 

2a 
= f2_ 

Subroutine places - b in 
V-register and V b! - 4ac 
in X-register , ready for 
addition or subtraction . 

To initialize the program , you key ina and pressB, key inb and press 
Dt and key inc and press B . Then, to find rootrl. pressB. To find 
root r 20 press IJ. 
Run the program now to find the roots of the equation x2 + x - 6 = 0; 
of 3x2 + 2x - I = O. 

To run the program: 

Slide the W/PRGM-RUN switch WlPRGM..cJRUN to RUN . 
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Press Display 

III 1.00 

1m 1.00 

6Bm1 B 1-6.00 

IiJ 

IJ 

31l 
2m 

I 2.00 

I -3.00 

I 3.00 

I 2.00 

Calculates the first root , 
f" 

Calculates the second 
root, [2_ 

1 BmI B 
IiJ 

I -1.00 

I 0.33 Calculates f l _ 

Calculates [2' IJ I -1.00 

If the quantity b 2 
- 4ac is a negative number, the calculator will dis­

play I Error land the running program will stop. For a more 
efficient and accurate method of finding the roots of a quadratic equa­

tion , see the Polynominai Evaluation program in your HP-67 
Standard Pac . 

Note: When loading instructions into the calculator in 
W/PRGM mode, you can load anD ~ III throughD or 
a 1m IGSB tl0 through ® instruction by simply pressing 
the appropriate user-definable key (s). For example, to load 
the instruction D ~ D , you can simply press D ; the 
keycodeforD ~ D . 31 22 11 , will appear in the display. 
For clarity and ease of reference, however, the complete 
keystroke sequence is always shown in this handbook. 
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Routine-Subroutine Usage 
Subroutines give you extreme versatility in programming. A sub­
routine can contain a loop. or it can be executed as part of a loop. 
Another common and space-saving trick is to use the same routine 
both as a subroutine and as part of the main program. 

Example: The program below simu­
lates the throwing of a pair of dice, 
pausing to display first the value of one 
die (an integer from I to 6) and then 
pausing to display the value of the 
second die (another integer from I to 
6). Finally the values of the two dice are 
added lOgether to give the total value. 

The' 'heart" of the program is a random number generator (actually 
a pseudo random number generator) that is executed first as a sub­
routine and then as part of the main program. When you key in a 
first number. called a ·'seed". and press B. the digit for the first die 
is generated and displayed using the a fi) routine as a subroutine. 
Then the digit for the second die is generated using the same routine 
as part of the main program. 

To key in the program: 

Slide the Program Mode swi tch WfPRGM~RUN to W/PRGM . 

Press 

D~ 
D I1EJ D 
D IClREG I 

I:mJ 0 
iii IGSB, I ~ 

Display 

1000 
1001 
1002 
1003 
1004 

3125111 

31 431 
33 001 

32 22 151 ~ executed first as 
subroutine. 



III I LBLf I [!) 
Ii!D 0 
9 
9 

7 

EI 
III IFRAe I 
mm 0 
6 

EI 
I 

a 
DCllill 
1m 0 

m I .. us< I 
mma 
Ii!D I 

m ~ 

005 
006 
007 
008 
009 
010 

011 

012 
013 
014 
015 
016 

1017 
1018 

1019 

1020 

1021 
1022 

3225 151 
34 001 

091 
091 

071 
711 

32 831 
33 00 1 

061 
71 
01 
61 

31 83 
23 QQ 

35 72 

33 61 01 

34 01 
35 22 
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o then executed as a 

routine. 

Now slide the W/PRGM-RUN switch 10 RUN and " roll" the dice 
with your HP-67. To roll the dice, key in a decimal "seed" (that 
is , O < n < I). Then press D. The calculator will di splay first the 
number rolled by the first die, then the number rolled by the 
second, and finally , when the program stops, you can see the total 
number rolled by the dice. To make another roll, key in a new seed 
and press D again. 

You can playa game wi th your friends using the "dice. " If your first 
"roll " is 7 or J I, you win. If it is another number, that number 
becomes you r ' ·point. t. You then keep' 'rolling" (keying in seeds and 
pressing Ill) until the dice again total your point (you win)"or you 
roll a 7 or an II (you lose). To run the program: 

Slide the Program Mode swi tch W/PRGM .:mJ RUN to RUN. 
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Press Display 

. 2315478 B 

. 3335897 B 

.9987562 B 

. 9987563 B 

Now try it again. 

Press 

.21 387963 B 

. 6658975 B 

I 10 . 

110 . 

Display 

I 7 . 

Subroutine Limits 

Your point is 10 . 

You missed your point. 
Missed it again. 
Congratulations! You 
win . 

Your point is 4 . 

Whoops! You lose. 

A subroutine can call up another subroutine , and that subroutine can 
call up yet another. Subroutine branching is limited only by the num­
ber of returns that can be held pending by the HP-67 . Three subroutine 
returns can be held pending at anyone time in the HP-67. The dia­
gram below should make this more clear . 

tml U 
I 
1 

Iilll ffi 

Three returns can be pending. 

I 

I 
I 

, 
\ 
\ 

rn GJ 

@El m 
I 
I 
~ 

I 

I 
I 

\ , 

IIIDrn 
I 
~ (!) 

, 
~ 

I 
I 

I 

\ 
\ 
\ 
\ 

\ 

tml lIl 

~ 
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The calculator can return back to the main program from subroutines 
that are three deep, as shown. However, if you attempt to call up 
subroutines that are four deep, the calculator will execute only three 
returns: 

Main Program 

(bEla 

I 
I 

~(!) 
I 

I 
I 

~ 

Only three returns can be pending ... 

@)(D 

~(!) 

I 
e 

I 
I 
I 
I 
I 
I 

\ 

~(!) 

I 
m0 

~ 

I 
/ 

\ 
\ 
\ 
\ 
\ 

!IEl(!] 

I 
~~ 

IlliJ 

I 
I 

~ 
\ 
\ 

\ 

t ... so execution will stop here. 

tml lIl 

IlliJ 

Naturally , the calculator can execute the ~ instruction as a stop 
any number of times. Also , if you pressD throughlJ, a 0 through 
D (!), D ~ B through D ~ D, D ~ 0 through D ~ 9, 
or ll IGSBf l[!) through lJ IGSBf l(!J from the keyboard. all pending 
lliIffi instructions are forgotten by the calculator. 

If you are executing a program one step at a time with the m:J key 
and encounter a ~ or IGsa It instruction, the calculator will execute 
the entire subroutine before continuing to the next step. However, 
only one ~ instruction may be executed as the result of a 8 or 
IGsa 11 instruction during single-step execution, so if a program con­
tains a subroutine within a subroutine, execution will not return to the 
main program during mD execution. 
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Problems 
I . Look close ly at the program for finding roots rl and r2 

of a quadratic equation (page 200). Can you see other instruc· 
lions that could be replaced by a subroutine? (Hint: look at sleps 
013 through 016 and steps 02 1 through 024.) Modify the pro­
gram by using another subroutine and run it to find the roots of 
x2 + x - 6 = 0: of 3x 2 + 2x - I = O. 

(Answers: 2, -3; 0.33 , - I) 

How many morc steps of program memory did you save? 

2 . The surface area of a sphere can be calculated according to the 
equation A = 4rrr 2, where r is the radius. The fonnula for 

finding the vo lume of a sphere is V = 4;3 . This may a lso be 

, X A 
expressed as V = --3- . 

Create and load a program to calculate the area A of a sphere 
given its radius r. Define the program with (ill) B and ~ and 
include an initialization routine to store the va lue of the radius. 
Then creale and load a second program to calculate the volume 

. . r X A Defi h' V of a sphere , usmg the equation V = --3-- . me t IS sec-

ond program with I@ mand~ , and include the instruction 
a ~ CD to use a portion of program D as a subroutine 
calculating area. 

Run the two programs to find the area and volume of the 
planet earth, a sphere with a radius of about 3963 miles. Of the 
earth's moon, a sphere wi th a radius of about 1080 miles . 

Answers: Earth area = 197359487.5 square miles 
Earth volume = 2 .6071188 x lOll cubic miles 
Moon area = 14657414.69 square miles 
Moon volume = 5276669290 cubic miles 
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3. Create, load, and run a program that will display all permuta­
tions of any three integers that you have stored in registers R J , 

R20 and R3 - For example , all permutations of the integers 1,2. 
and 3 might be displayed as : 

123 
132 
213 
231 
312 
32 1 

The following subroutine will cause the digit s you reca ll from 
RH R\!, and R3 to be displayed as a permutation in the order you 

have recalled them . Use the subroutine and the flowchan on the 
following page to help you create and load the program . 

D [ill) 1 
1 
0 
0 
13 
1lI § 
1 
0 
13 
Ill §) 
a 
a 
II I PAUSE I 
IlI Iilll 

-

-

This subroutine pauses to 
di splay numbers recalled into 
the Z-, Y- , and X-registers of 
the stack as nnll . 

The program should recall the contents of storage registers RI> 
R2 • and R3 into the Z-, Y', and X-registers of the stack and then 
use the " disp lay nnn " subroutine to show them in the order that 
they are recalled. 
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When you have created and loaded the program, store the digits 
5. 7, and 9 into storage registers RI , R:!o and R3 • respectively. 
Then run the program to show all the permutations of these three 
numbers. 

Answer: 579 
795 
957 
597 
759 
975 



losz) 
(ST I) IRe I] 
I X~I) 

Ilsz) 
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Controlling the I-Register 

The I-register is one of the mos t powerful programming too ls avail­
able to you on your HP-67. In a preceding section, Storing and 
Recalling Numbers, you learned about the use of the I-register as a 
simple storage reg ister, simi lar to registers Ro through Rg. RA through 
RE • and Rso through Rsg. And of course , you can always use the 
I-register th is way, as another storage reg ister, whether you are using 
it as an instruction in a program or operating manually from the 
keyboard. 

Using the instructions (g!J . mI , and ~ in conjunction with other 
instructions. you can specify the storage register addresses ofem and 
. , the label addresses of Bm .~. and IGSB II, or the number of 
digits di splayed by the mm1 instruction. By storing a negative number 
in the I-register . you can even transfer execution to any step 
numbe r of program memo ry. The om and (Qg) instructions 
permit you to increment (add I to) or dec rement (subtract I from) 
the current value in I, while Ilsz wi and loszlill allow you 10 incre ­
ment or dec rement any sto rage registe r. Th ese are features 
that you wi ll find extremely useful in controlli ng loops. 

Storing a Number in I 
To store a number in the I-register, you can use the m ~ operation. 
For example, to store the number 7 in the I-register: 

Ensure that the W/PRGM-RUN switch WfPRGM ..mJ RUN is set to 
RUN. 

Press Display 

17.00 

213 
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To recall a number from the j· register into the displayed X-register, 
you u se Cl ~: 

Press Display 

10.00 
17.00 

Exchanging x and I 

The number stored in I is 
recalled. 

In a manner similar to the§ and~ operations, the III (E!] oper­
ation exchanges the contents of the displayed X-regi ster with those of 
the I-register . For example, key the number 2 into the di splayed 
X-register and exchange the contents of the X-register with those of 
the I-register now: 

Press 

2 
Ill @!] 

Display 

1 7.00 Contents of X-regi ster 
and I-register exchanged . 

When you pressed [!ill. the contents of the stack and the I-register 
were changed ... 

... from this .0. ... to this. 

T r 0.00 T r 0.00 -, 

Z o~ z ro.OO I V 7.00 V 7.00 
~-

X 2.00 Display X L 7.OO Display , 
'-- 17.00 II 12.00 II 

To restore the X-register and I-register contents to their original 
positions: 

Pr ess Display 

12.00 
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Incrementing and Decrementing 
the I-Register 
You have seen how a number can be stored in the I-register and then 
changed, either by storing another number there, or by using the 
II ~ operation. 

Yo u will find either of these methods useful , whether you are 
uti lizing them as instruc tions in a program or us ing them manually 
from the keyboard . 

Another way of altering the contents of the I-register . and one that 
is most useful during a program , is by means of the D (!g) 
(increment I , skip '1 zero) and D [Qg) (decrement / , skip if zero) 
inst ructions. These instructions either add the number I to (increment) 
or subtract the number 1 from (decrement) the I-register each time 
they are executed. In a running program, if the number in the 
I-register has become zero , program execution skips the next step after 
the @ or IQg] instruction and continues execution Uust like a false 
conditional instructio n}. 

The a (!gJ and a {Qg] instructions always increment or deere· 
ment fi rst; then the test for zero is made. For test purposes, numbers 
between but not including - I and + I are the same as zero. 

Example: Here is a program that illustrates how a (!gJ works. 
It contains a loop that pauses to display the current value in the 
I-register, then uses the a @ instruction to increment that value . 
The program will continue to run , continually adding one 10 and 
displaying the contents of the I· register. until you press [E!J (or any 
key) from the keyboard. 

To key in the program: 

Slide the W/PRGM-RUN switch W1PRGM~""N to W/PRGM . 

Pr ess Display 

D iCLPAGMI 1000 

D oo D 1001 31 25 11 I 
m ~ 1002 35341 Recalls I-register 

contents. 
m I PAUSE I 1003 35 721 Pauses to display 

contents. 
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Press Display 

DGill 1004 31 34 1 Adds I to I-register . 

BmD 1005 22 111 If conlents of I-register 
are not zero, execution 
transfers back to (ill) EI . 

1006 011 If content s of I-reg ister 
are zero, 1 is placed in 
I-register . 

1lI ~ 007 

BmD 008 

1lI ~ 1009 

Now run the program beginning wlIh a value of 0 in the I-register . 
Stop the program afte r five iterations or so by press ing @!) . 

Slide the W/PRGM-RUN switch WlPRGM .a:JRUN to RUN . 
Press Display 

0111 ~ 
D 

10_00 

10.00 
I 1.00 

12.00 
13.00 
14.00 

15.00 

Zero stored in I-register. 

Although the @ and (Qg) instructions increment and decrement the 
I-register by I, the value of the I-register need not be a whole 
number . 

For example: 

Press 

5.28 e:a III ~ 
D 

Display 

I -5.28 
1-5.28 
1-4.28 

1-3.28 
1-2.28 
I -1.28 
I 1.00 
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In practice, you will find that you will usually use (!g) and (QgJ with 
numbers that are integers, since these instructions are most useful 
as counters-that is, to control the number of iterations of a loop­
and to select storage registers, subroutines, or display settings . 
(More about using the I-register as a selection regi ster later.) 

The fill) (decrement I , skip /j zero) instruction operates in the same 
manner as the increment instruction, except that it subtracts , rather 
than adds, one each time it is used. When a running program 
executes an D (Qg) instruction, for example, it subtracts I from 
the contents of the I-register , then tests to see if the I-register is O. 
(A number between + I and - ) tests as zero.) If the number in the 
I-register is greater than zero, execution continues with the next step 
of program memory. If the number in the I-register is zero, the 
calculator sk ips one step of program memory before resuming 
execution. 

Example: The island of Manhattan 
was sold in the year 1624 for $24.00. 
The program on the next page shows 
how the amount would have grown 
each year if the original amount had 
been placed in a bank account drawing 
5% interest compounded annually. The 
number of years for which you want to 
see the amount is stored in the 
I-register , then the (Qg) instruction 
is used to keep track of the number of 
iterations through the loop. 

Were you to prepare a magnetic card to store this program, it might 
look like thi s: 
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To key in the program: 

Slide the W/PRGM-RUN switch y,yPRGM .-RUN to W/PRGM . 

Press 

D I¢LPRGMI 
D §) D 
IlI I£!) 
I 
6 
2 
4 

lim 
2 
4 

lim 2 

1lI ~ 

D §) I] 
1m 2 
5 

D ID 
lima 2 
I 

lima t 
D !@ 
lim] I] 

1m I 

lim! 0 
III I PAUSE I 
1m 2 
lim! 2 
III I PAUSE I 
1lI ~ 

Display 

I 

1004 

1005 
1006 

1007 

1008 
, 009 
10, 

1011 

012 
013 
014 
015 
016 
017 
018 
019 
020 

1021 

1022 

1023 
1024 

1025 

1026 

1027 

3 ' 25 11 

35 33 
01 

06 
)2 

Initiali zation routine . 
33 

02 

041 
33 02 

35 22 

31 25 121 

34 021 

051 
31 821 Counting loop. con-

33 61 021 trolled by I-register 
011 and (Qg). 

33 61 011 

31 331 
22 121 

34 011 ..... When value in I becomes 

23 001 zero, execut ion sk ips to 

35 721 here , and year and 

34 021 amount are displayed. 

23 02 1 

35 721 

35 221 
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To run the program, key in the number of years for which you want 
to see the amount. Press B to store the number of years in the 
I-register and otherwise initialize the program. Then press D to run 
the program . 

For example, to run the program to find the amount of the account 
after 5 years; after 15 years: 

Slide the W/PRGM-RUN switch WI,"GM~RUN to RUN . 

Press 

15D 
III 

Display 

24.00 

1629. 
30.63 

Program initialized. 

After five years, in 1629, 
the account would have 
been worth $30.63. 

Program initialized. 

After 15 years, in 1639, 
the account would have 
been worth $49.89. 

How it works: When you key in the number of years and initialize 
the program by press ing D. the number of years is stored in the 
I-register by the (g!J instruction . The year (1624) is stored in primary 
storage reg ister Rio and the amount ($24.00) is s tored in primary 
storage register R2 • 

When you then press III , calculation begins. Each time through the 
loop, 5% of the amount is computed and added to the amount in 
R2 , and one (I) year is added to the year in R I • The @g] instruct ion 
subtracts one from the I-register; if the value in I is not then zero, 
execution is transferred back to [IEJ III and the loop is executed again. 

The loop continues to be executed until the value in the I-register 
becomes zero. Then execution sk ips to the 1m I instruction in 
program memory step 021. Execution cont inues sequentially down­
ward from step 02 1, recalling the current year from R\ and formatting 
and di splaying it , then recalling the current amount from R2 and for­
matting and displaying that following the year. 
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To see what the amount in the account would be in 1976, you can 
key in the number of years from ) 624 to 1976 (the number is 352) 
and initialize and run the program . (This will take 4·5 minutes 10 run, 
plenty of time to go get a cup of coffee.) 

Problems 
I. When you press B. the program below stores in primary regi s­

ter Rg a number that you have keyed in, then dec rements the 
value in Rg using storage register arithmetic. Each lime through 
the loop, the program pauses to show the current value in Rg. 
When the value in Rg reaches zero , the program stops. Write , 
load , and fun a program that uses the I-register and a [Qg) 
instead of Rg and D §) 10 give the same resu ll s. 

U Iilll Ii1 
mil 9 
U Iilll I 
III I ...... I 
I 

f--------' mil iii 9 
IlBII 9 
U §] 
Iiml I 
IlI IEffi 

2 . Write and load a program using (!g) to illustrate how an initial 
deposit of $I(x)() would grow year- by-year at a yearly com­
pound interest rate of 5.5%. The program should di splay the 
current year (and subsequent years), followed by the value of the 
account for each year. The program should contain an infinite 
loop that you can stop by press ing IE!l from the keyboard 
whenever you wish. Run the program to display the years and 
amounts for at least 5 years . 

3. Write, load , and run a program that will count from zero up to a 
li mit using the Dill instruction , and then count back down to 
zero using the @g) instruction. The program can contain two 
loops, and it can contain a conditional instruction besides the 
(g] and @g) instructions. Use the flowchart on page 221 to 
help you. 
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[05Z(U] mm 

(15Z (U) 



Section 12 

Using the I-Register 
for Indirect Control 

You have seen how the value in the I-register can be altered using 
the (!!], (§D , (jg) and (Qg) operations. But the value contained in 
the I-register can also be used to cOlllrof other operations. The aD 
(indirect) function combined with certain other functions allows you 
to control those functions using the current number in the I-register. 
aD uses the number stored in the I-register as an address. 

The indirect operations that can be controlled by the I-register are: 

mD aD , when the number in the I-register is 0 through 9, changes 
display formatting so that the number in the display contains the 
number of decimal places specified by the current number in the 
I-register. 

am lID, when the number in the I-register is 0 through 25, stores 
the value that is in the display in the primary or secondary storage 
register addressed by the current number in the I-register . 

1m rm , when the number in the I-register is 0 through 25, recall s 
the contents of the primary or secondary storage register addressed 
by the current number in the I-register . 

mm a 1IIl , mm iii 1IIl , mm 13111l , and mm a 1IIl , when the number 
in the I-register is 0 through 25, perform storage register arithmetic 
upon the contents of the primary or secondary storage register 
addressed by the current number in the I-register. 

m Ilsz hll, when the number in the I-register is 0 through 25, in­
crements (adds I to) the contents of the primary or secondary storage 
register addressed by the current number in the I-register. In a running 
program, one step is skipped if the contents of the addressed register 
are then zero . 

223 
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II losz(iH. when the number in the I· register is 0 thro ugh 25 . de­
crements (subtracts I from) the contents of the primary or secondary 
sto rage register addressed by the current number in the I-register . In 
a running program, one step is skipped if the conte nt s of the addressed 
register are then zero. 

mm aD . when the number in the I-register is 0 or a positive I through 
19 , transfers execu tion of a running program sequentiall y downward 
through program memory to the next label spec ified by the current 
number in the I-register. 

mm aD . when the number in the I-register is a negati ve num ber 
betwee n - I and - 999, transfers execution of a running program 
back in program me mory the number of steps specified by the curre nt 
negat ive number in the I-regi ster . 

D ~'aD, when the number in the I-register is 0 through 19, transfers 
execution of a running program to the subroutine specified by the 
current number in the I-register . Like a nonnal subroutine, when a 
~ is then encounte red, execution transfers forward and cont inues 
wi th the step following the ~ aD instruction . 

D ~ aD , when the number in the I-register is a negat ive number 
between - I and -999, transfers execution of a running program 
back in program memory the number of steps spec ified by the current 
negati ve number in the I-register . Execution from that point is like a 
normal subroutine, so if a lli!ffi instruction is then encountered , 
exec ution is transferred o nce again, thi s time to the next instructio n 
after the ~ aD. 

If the number in the I-reg ister is out side the spec ified limits whe n the 
calcu lator attempts to execute one of these operations, the d isplay wi ll 
show I Error I . When us ing aD , loSZIiII, or hsz 1iI1, the calculator 
uses for an address o nly the integer portion of the number currently 
sto red in the I-reg ister. Thus , 25.99998785 stored in the I-reg ister 
retains its full value there , but when used as address aD, it is read 
as 25 by the calcu lator. 

In all cases using the aD (indirect) function , the HP-67 
looks at only the integer portion of the current number 
stored in the I-register. 
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You can already see that using the I-regi ster and 1m. t l5Z mi. and 
IDSZ(i)1 in conjunction with these other functions gives you a tremen­
dous amount of computing power and exceptional programming 
control. Now let 's have a closer look at these operations. 

Indirect Display Control 

You can use the current number in the I-register in conjunction 
with the mmI key to control the number of dec imal places to which a 
number is displayed. When _aD is perfonned. the display is 
seen rounded to the number of decimal places specified by the 
current value contained in the I-register . (The display is see" 
ro unded , bUI of course, the calculator maintains its full accuracy, 10 
digit s multiplied by 10 rai sed to a two-digit exponent , internally .) 
The number in the I-register can be any value, positive or negative , 
from 0 through 9. The 1m aD operation is rnost useful as pa~ of 
a program, but it can also be executed manually from the keyboard. 

For example: 

Slide the W/PRGM-RUN switch WiPRGM.:IIJRUN to R UN. 

Press 

5 m (ill) 

m 
tDlIIl 

Display 

5.00 

0.00 

0.00000 

Nonnal FIX 2 di splay . 

FIX 5 di splay spec ified 
because of the number 5 
that is stored in the 
I-register . 

FIX 9 di splay selected by 
the number in the 
I-register. 

Thus, by controlling the number in the I-register , you can control 
many different display options with very few instructions in a 
program. 
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Example: The following program pauses and displays an example of 
each display formal that is available on your HP-67. It utilizes a 
subroutine loop containing the (Qg] and mmllDJ instructions to auto­
matically change the number of decimal places primed. 

To key in the program: 

Slide the W/PRGM-RUN switch WlPflGM~RUN to W/PRGM. 

Press Display 

D ICL"""",I 000 I 
D ~ B 001 31 25 111 ) Init ializes program. am 002 441 

Ill [§] } IIlust~ates scientific 
iI ~ g notation. 

m l@ } IIIust~ate s engineering 

D ~ 9 notation. 

D [ill] 007 31 231 } Specifies fixed point 
D ~ 9 008 31 25 121 notation. 

9 009 09 1 ) I .. r I · 9 
m ~ 010 

I mIla Izes -register to . 
35 33 

D ~ O 1011 31 
25 00 I } Sets di splayed decimal 

m ~ 1012 35 34 . 
Immlill 1013 

I places to current value In 
23 24 . m t PAUSE I 1014 

I I-register. 
35 72 

D [QgJ 1015 31 331 
I!Il!I 0 1016 22 001 

m ~ 1017 35341 

Immlill 1018 23241 m I PAUSE I 1019 35 721 
m ~ 1020 35 221 
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To run the program and see the types of display formatting available 
on your HP-67: 

Slide the W/PRGM-RUN switch WlPRGM~RUN to RUN . 

Press Display 

I 

!! 10( I 
10( 

I 5.00000 

I 4.0000 
Scientific notalion. 

I 3.000 

I 00 

I 1.0 

I 
I 
I .~~:O I 

10 Engineering notation. 

1.0 001 
o. 001 

9.000000000 

Fixed point nolation . 

I o. 
lli ___ -' 
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If a number containing a fraction is stored in the I.register . em 
aD reads only the integer portion of the number . Thus, the l·register 
can contain a number as large as 9.999999999 , and the _ lID 
operation will sti ll execute. For example: 

Press 

9.999999999 

1lI ~ 

a ~o 

Display 

9.999999999 

10. Display is rounded , but 
number maintains it s 
o ri ginal value inside the 
calcul ator. 

Since the HP·67 is now 
in FIX mode. executing 

the subroutine loop yie lds 
the illustration of fixed 

point notation. 

The HP-67 di splays I Error I if the number in the I-register 
is greater than 9.999999999 when a 1m aD instruction is executed. 
For example: 

Press 

10 III ~ 
a~ o 

Display 

10. 
Error 
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As with all error conditions, press ing any key clears the error and 
returns to the di splay the last value present there before the error. 

Press Display 

I 10_ 

By using 1m mJ . you have tremendous versatility in the types 
of output formals yo ur HP-67 produces. With 1m an instructions, 
for example. the width of a displayed number (that is. the number of 
characters di splayed) can be made dependent on data. 

Indirect Store and Recall 

You can use the number in the I-register to address the 26 storage 
regi sters that are in your HP-67. When you press mm DD. the value 
that is in the display is stored in the storage regi ster addressed by the 
number in the I-register . mD aD addresses the storage registers in a 
like manner. as do the storage reg ister arithmetic operations Gm 
DIIIl. miiJ a 1IIl . miiJ 13111l. andmiiJ D 1IIl. (If you have forgotten 
the normal ope rati on of the storage registers , or of storagc regi ster 
arithmcti c. go back and review section 4. Storing and Rec<llling 
Numbers. in this handbook .) 

When us ing mm aD. mD aD. o r any o f the storage register arithmetic 
operations utili zing theaD functi on , the I· regi ster can contain numbers 
positive o r negative from 0 through 25. The numbers 0 through 9 
address primary storage registers Ro through R lh whi le numbers from 
10 throu gh 19 will address secondary storage reg isters Rso th rough 
Rsy · (You do not have to use the lEID function with aD .) Numbers 
20 through 24 address storage reg isters RA through RE • and with the 

number 25 in the I.reg ister, aD addresses the I.register it se lf! 

The diagram on the following page should illustrate these addresses 
more cle<lrl y. 
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Primary Registers 

R, :===~ ROB Rc 
R, 
R'L __ --.J 

A, I 
R, i 
R, 
R, 
R, 
R, 
R, 
R, 
A, ! 
Ro I 

lID Address 

25 

24 

23 
22 
21 
20 

Secondary Registers 

As, l 19 

lID Address 
r------, 

R"i 18 

R" 17 

R" 16 

R" 15 

R" 14 

R" 13 

R" 12 

R" 11 

R" 10 

lID Address 

9 

8 
7 
6 
5 
4 
3 
2 
1 
0 

By using the calculator manually, you can easily see how lim aD and 
_ aD are used in conjunction with the I-register to address the 
different slOrage registers: 
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Ensure that the W/PRGM-RUN switch ..... PROM .mE) RUN is sel to 
RUN . 

Press Display 

ID3Iim 2 1 0.00 

D ICLREG I 10.00 } Clears all storage 
D ~ 10.00 registers, including the 
D !CLREG I 10.00 I-register. to ze ro. 

5 1l1 1]!j) 1 5.00 Stores the number 5 in the 
I-register. 

1.23 e 1m 1.23 Stores the number J .23 in 
the storage register 
addressed by the number 
in I- that is, storage 
register R~. 

24 1l1 1]!j) 124.00 This number stored in the 
the I-regi ster . 

85083 IimJ 1m I 85083.00 This numher stored in the 
storage register (RfJ 
addressed by the current 
number (24) in t. 

t 2 1l1 1]!j) 1 12.00 Stores the number J 2 in 
the I-register . 

771m 43 177. 431 

elm 17.700000000 441 Stores the number 7.7 x 
104 4 in the storage register 
addressed by the number 
in I- that is, in secondary 
storage register RS2 ' 

Notice that the number was stored directly in secondary storage 
register RS2 ' You do not have to use the ~ function to access the 
secondary storage registers when using the aD function. 
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To recall numbers that are stored in any register, you can use the 
CD (recall) key followed by the number or leiter key of the register 
address. (For secondary storage registers. use the ~ function to 
exchange contents of the primary and secondary registers before using 
the _ function .) However, when the address currently stored in the 
I-register is correct, you can recall the contents of a storage register 
by simply pressing aD (or 1m mJ). For example: 

Press 

IlBlI 5 

II!I 

Display 

11.23 

I 7.700000000 441 

Contents of storage 
register R5 recalled to 
displayed X-register. 

Since the I-register stilt 
conta ins the number 12, 
this operation recalls the 
contents of the storage 
register (secondary 
regi ster RS2) addressed by 
the number 12. 

By changing the number in the I-regi ster , you change the address 
specified by lim mJ or _ mJ. For example: 

Press 

24m (ffi) 
IlBlII1!1 

Display 

~I 
c:1 S,..,S".0".8..,3"'.0".0'-_--..J1 Contents of storage 

register RE recalled to 

15_00 

1 1.23 

displayed X-register. 

Contents of storage 
register R" recalled to 
di splayed X-register. 

Storage register arithmetic is performed upon the contents of the 
register addressed by I by using m.!I D II!I, m.!I a II!I_ m.!I ElII!I_ 
and lim II mJ. Again, yo u can access any storage regi ster, primary 
or secondary-you never have to use the ~ function when using 
the I-register for addressing. For example: 

Press Display 

I m.!I D II!I rl 71.""00=----' One added to number in 
storage register (R;;) 
currently addressed by 
the I-register . 



Press 

BID! 
21m I3ID! 
BID! 
1m 
B 5 
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Display 

12.23 
12.00 
14.46 

10.00 
14.46 

Naturally, the most effect ive use of the I-register as an address for 
Em1 and _ is in a program . 

Example: The following program uses a loop to place the number 
representing its address in storage registers Ro through R9 , Rso 
through RS9 , and RA through R,,;. During each iteration through the 
loop, program execution pauses to show the current value of I. 
When I reaches zero, execut ion is fin ally transferred out of the loop 
by the a @g] instruction and the program stops. 

To key in the program: 

Slide the W/PRGM-RUN switch WfPRGM~RUN to W/PRGM. 

Press 

a IC" ...... I 
a~D 
a IClREG I 

a~ a IClREG I 

2 
5 
m (ill 

a ~ 
m~ 
ImID! 
m I PAUSE I 

I!I!!I I 

Display 

1000 
1001 31 25 11 
1002 31 43 

1003 31 42 

1004 31 43 
1005 02 

1006 05 
1007 35 33 

OOB 31 

009 
010 
011 35 721 

Program initialized . 

} 

Current value in I stored 
in storage reg ister 
addressed by ID! . 
Pause to di splay current 
value of I. 

1012 31 331 Subtract one from value 
"'-=-__ -"'-'0"-' in I-register . 

~I 0",1",3,-_..-2",2...:0",ICJI If 1'<0, execu'e loop 
again. 
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1l'I ~ 1014 35 741 Otherwise , display the 
contents of all the pri-
mary storage registers. 

D(§] 1015 31 421 

1l'I ~ 1016 35 741 

D(§] 1017 31 421 Restores contents of 
secondary storage 
registers for possib le later 
calculat ions . 

1l'I ~ 1 018 34 341 

1l'I ~ 1019 35 221 

When the program is run , it begins by clearing the storage registers 
and placing 25 in the I-register. Then execution begins , recalling the 
c urre nt val ue in the I-reg ister and storing that num ber in the 
correspondi ng address-for example. when the I-registercontains the 
number J 7. that number is recalled and stored in the storage registe r 
(RS7) that is add ressed by the number 17 . Each time through the loop. 
the number in the I-register is decremented, and the result is used 
both as data and as an address by the em 1m instruction . When the 
number in the I-register reaches zero, execut ion transfers out of the 
loop and the contents of all pri mary storage registers are displayed by 
the automatic register review function . 

To run the program: 

Slide the W/PRGM· RUN switch W1PRGM.:Il] RUN to RUN . 

Press Display 

D 1 25.00 

124.00 
etc. 

10.00 

Notice that the contents of the I-register have been decremented to 
zero. 
You do not have to address secondary storage registers Rso through 
RSII ind irect ly by using m:m mI and mD mi. In some cases, 
in fact. using the Iilll funct ion in conjunction with m:m mI and 
mil mI can be a powerful programming tool, since you can use the 
same instructions to process two sets of data. 
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For example, suppose you had quantities AI. A 2 • A 3 • A 4 • A ~ stored 
in primary storage registers R\ through R:; . and quantities B 1> 8 2 • 8 a• 
8 ... and B :; stored in secondary storage registers R S I through Rs:;_ 

A A A 
If you wanted to find the average value of-'- + -'- + . " 

8\ 8 2 Bn 

(where n =5, in this case) you could use mD aD and ~ in con­
junction with the ~ function as shown in the program below. 

To key in the program: 

Slide the W/PRGM-RUN switch WIPRGM~RUN to W/PRGM. 

Press Display 

D IC,,,,,,,,,I 1000 I 
D [!]I)lI 1001 31 25 131 
5 1002 051 

lll lilll 1003 35331 Sets number of iterations 
through loop. 

0 1004 001 
mil 0 1005 33 001 
D [!]I)s 1006 31 25 081 

mDlIII 1007 

M "' j 111 1 PAuse 1 1008 35721 An andBn brought into 

D ~ 1009 31 421 y . and X-registers and 

mDlIII 1010 34 241 displayed. 
III 1 PAUSE 1 1011 35 721 

a 1012 811 

D ~ 1013 31 421 Original contents of 
secondary storage 
registers restored to those 
regi sters. 

mila 0 1014 33 61 001 Total stored and updated 
in register Roo 

D [2gJ 1015 31 331 
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I!IilI 8 I 016 22 081 If, after decrementing, 
I has not reached zero, 
execute the loop again. 

Ii!!I!I 0 I 017 34 001 

5 018 051 

a 019 811 Otherwise. compute, 
lim 9 020 23 091 format , and pause to dis-
Ow 021 31 841 play average. and SlOp. 

lim 2 022 23 021 

1lI ~ 023 35221 

Now run the program for the following values of A and B. 

A 73 81 97.6 115.9 244.8 

B 21 47 68 102.88 179 

First initiali ze the program by placing the values for B in secondary 
storage registers R SI through Rs~ and the values for A in correspond­
ing primary registers Rj through Rs_ To in itial ize and run the routine: 

Slide the W!PRGM-RUN switch WlPRGM~RUN to RUN. 

Press Display 

21 mm I 21.00 

47 mm 2 47.00 

68 mm 3 68.00 

102 .88 mm 4 102.88 

179 mm 5 179.00 



DIE§] 

73m!1 I 
81 m!I 2 
976 m!I 3 
115.9m!1 4 
244.8 m!I 5 
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179.00 

73.00 
81.00 

97.60 

115.90 
244.80 

Now press II 10 run the program and display the data and the average. 

Press Display 

liJ I 244.80 I) Display A !> and 8 5 , 
L.!!9.00 I 

115.90 I) 
102.88 I Display A'I and 8 .1 , 

97.60 

68.00 

81.00 

47.00 
73.00 

Display A 1 and B I-
21.00 

1.825808365 Display average in FIX 9. 
1.83 Display average in FIX 2. 

Although for thi s illustration we stored the data manually before 
beginning, it would be a simple matter to create an initialization 
routine that , when loaded into the calculator, would permit you to 
key in data during a I PAUSE I instruction. The rouline could use the 
lim OD function to store the original data in the proper registers as you 
keyed it in. 
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Indirect Incrementing and 
Decrementing of Storage Registers 
In sec tion II, you learned how to increment o r dec rement the 
I-register by usi ng the instructions@ and [QgJ. By ustg thl number 
in the I-register as an address . the instructions II 15Zm and B 
[05zlt ll increment or decrement the contents of the srorage regisTer 
addressed by the number in I. 

The indirect address ing of the storage reg isters for Ilsz till and IOSZlrM is 
the same as that for mm aD, _ aD, and storage register arithmetic 
using mJ. When using Ilsz wi and loszwl, the calculator looks at 
only the integer port ion of the abso lute value of the number stored 
in the I-register. A n attempted Ilsz iii] or [OSZIiU operat ion when the 
number in I is 26 or greater resu lts in an error condition. 

Ilsz wi and 105Z(l ij function ve ry simi larly to (!g) and (Qg). When an 
Ilsz wi or losz(i ~ instruction is performed in a runn ing program, the 
calculator first increments (adds I to) or decrements (subtracts I from) 
the contents of the storage register addressed by the number in the 
I-register . If the contents of the sto rage reg ister addressed by the 
number in I are the n zero (ac tually, if they are be tween - I and +1), 
the ca lculator skips one step . If the contents of the storage register 
addressed are 110 f then zero, execution continues with the next step 
of program memory after the IISZ wi or loszlI l! instruction. 

Indirect Control of 
Branches and Subroutines 
Like display contro l using mD em and address ing of storage regi sters 
using mm em and ma em. you can address routines. subroutines, 
even ent ire programs, with the I-register. 

To address a routine using the I-reg ister. use the instruction mm em. 
When a running program encounters a m:m em instruction , execution 
is transferred sequentiall y downward to the ~ that is addressed by 
the number in the I-register. Thus , with the number 7 stored in I, 
when the instruction mm em is encountered , execution is transferred 
downward in program memory to the next {@ 7 instruction before 
resuming. 
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r­
I 
I 
I 
I 
I 

-

~-

~ 

- -
m 

- -
m lilll 

-
mElDI 

D (ill)m 

Naturally , you can also press mm lID from the keyboard to begin 
execution from the specified ~. 

Subroutines can also be addressed and utilized with the I-register. 
When ~ lID is executed in a running program (or pressed from the 
keyboard), execution transfers to the specified ~ and executes the 
subrou tine. When a ~ is then encountered , execution transfers back 
10 the nex t instruction after the (illJ lID and resumes. For example, 
with the number 7 stored in the I-register . ~ lID causes execution of 
the subroutine defined by (@ 7 and ~. 

" D I§IDIDI " 
" 

" " " 

j 1---------1-_ 

D (ill)m 
"1-----="---1 

The simple-to-remember addressing using the I-register is the same 
for mm aD and (illJ lID. If the I-register contains zero or a positive 
number from 1 through 9, em lID addresses ~ 0 through [@ 9. 
When the number in I is a posilive 10 through 14 , [@ E1 through 
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{@ D aTC addressed . while positi ve 15 through 19 address IlBl II ~ 
through IlBl II~. Label address ing is illustrated belo w. 

If the number I!il!I IDI a r ~ IDI 
in I is : transfers execution to : 

0 D IlliJ @l 
1 D IlliJ ITl 
2 D llliJ rn 
3 D llliJm 
4 D IlliJ 0 
5 D IlliJ IIJ 
6 D IlliJIIJ 
7 D IlliJ 0 
8 D IlliJ IIJ 
9 D IlliJ @l 

10 D IlliJ B 
11 D IlliJ D 
12 D IlliJ B 
13 D IlliJ Ill 
14 D IlliJ D 
15 III IL8L110 
16 III I L8L1 1 ffiJ 
17 1lI[lli](£J 
18 III IL8L II WJ 
19 III IL8L1 10 

Remember that the numbers in the )· regi sler must be positive or 
zero (negative numbers cause rapid reverse branching . which we will 
di scuss later), and thallhe calculator looks at only the integer portion 
of the number in I when using it for an address. 

Example: One method of generating pseudo random numbers in a 
program is to take a number (called a "seed "), square it, and the n 
re move the center o f the re suhing square and square thaI. etc. Thus. 
a seed of 51 82 when squared yields 26853124. A random number 
generator cou ld then extract the four center digit s . 853 1. and square 
that value. Continuing for seve ral it erations through a loop would 
generate seve ral rando m numbers. 
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The following program uses the mm mJ instruction to permit you to 
key in a four-digit seed in any of three forms: mllm, .nnnn, or nn.n". 
The seed is squared and the square truncated by the main pan of the 
program , and the resulting four-digit random number is displayed in 
the form of the original seed: mllln, .flllnn. or ml.llt/. 

A flowchart for the program might look like thi s: 
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The use of the mm mJ instruction lets you select the operations 
that are perfonned upon the number after the main portion of the 
program. 

By storing J, 2, or 3 in the I-register depending upon the format of 
the seed , the program selects the form of the result after it is 
generated by the main portion of the program. Although the program 
shown here SlOpS after each result, it would be a simple matter to 
create a loop that would iterate several times, increasing the apparent 
randomness of the result each time . 

To key in the complete program: 

Slide the W/PRGM-RUN switch WI,,"GM~RUN to W/PRGM. 

Press Display 

D ICLPflGMI 000 I 
D ~D 001 31 25 111 

1m QQ2 
431 } 2 003 021 Changes flflnn to nn.nn. 

D 004 811 
005 011 Places I in X-register for 

storage in I. 
ma D @] 006 22 31 14 1 

D ~D 007 31 25 121 

1m 008 
431 } 

2 009 021 Changes .nnnn to nn.nn. 
EI 010 711 
2 011 021 Places 2 in X-register for 

storage in I. 
ma D @] 1012 22 31 141 

D ~m 1013 31 25 131 
3 1014 031 Places 3 in X-register for 

storage in I. 
m [LBL q @] 1015 32 25 141 

1lI !illl 1016 35 33 1 Stores address of later 

operation in l. 
Ill @) 1017 35 521 Brings nn .nn to 

X-register. 



00 
1m 
2 

III 
a ~ 

1m 
4 

II o I FRAt I 
tlImllll 

a m I 

1m 
4 

III 
1m 0 
m ~ 

a m 2 
1m 4 

m ~ 

a m3 
1m 
2 
III 
1m 2 
m ~ 
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i=~~;~:i===3=2~r~~i } :::::e:~::final digits 

i=0~2~1;===;;;==i7~11 of square . 
022 31 831 

~~ii~!~===oi~ffi!\ } Truncates two leading 
1p;0~2~5~==;;;;;=;8:i;ill digits of square . 
1026 32 831 

c.:l O"'2",7'--_ --'2,,2'--'-24:!,J1 Transfers execution to 
appropriate operational 
rouline . 

034 

035 

036 

037 

038 

039 

040 

041 
042 

31 25 021 } 
23 041 
35 221 

31 25 031 
431 

021 

711 
23 021 
35 221 

Result appears as Illlnn . 

Resuh appears as .mllm . 

Result appears as mum . 

We could also have used a subroutine for the digits for 100 (that is, 
1m 2) in Sleps 002-003, 008-009, 019-020, and 038-039, but we 
have used thi s mOTe straightforward program to illustrate the use of 
the am DB instruction . 

When you key in a four-di git seed number in one of the three format s 
shown , an address ( I . 2 . or 3) is placed in the I-register. This address 
is used by the mm lID instruction in step 027 to transfer program 
execution 10 the proper routine so that the new random number is 
seen in the same form as the original seed. 
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Were you 10 record this program o n a magnetic card , yo u might wish 
to mark your card so that it looked li ke thi s: 

'.' 
Now run the program fo r seedsof5182, .5 182 and 5 1.82. To run the 
program: 

Slide the W/PRGM-RUN switc h WIPRGM .um"RUN to R UN. 

Press 

51 82D 

.5 1821] 
51.82 m 

Display 

I 8531. 

I 0.8531 

I 85.31 

Random number gen­
erated in the proper form. 

The program generates a random num ber of the same form as the 
seed you keyed in . To use the random number as a new seed (s imu­
lating the ope ration of an actual random number generator , in which a 
loop would be used to dec rease the apparent predi ctab il ity of each 
succeeding num ber), continue press ing the appropri ate use r-defi nable 
key: 

Press Display 

1 77.79 I} Each succeeding num ber 

FI ~5i!1.~2~8=~1 appears 10 be more 
LI 2",9",.6",3'--.-.-J1 random. 

With a fe w slight modifi catio ns of the program , you could have used 
an a @!ID DD instructio n instead o f the mm DD instructio n. 

Rapid Reverse Branching 
Using mm DD and @!ID DD , with a negati ve num ber sto red in I, 
you can actually branch to any step number of program me mory. 
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As you know , when a em or ~ instruction is executed, the 
calculator does not execute funher instructions until it has searched 
downward through program memory and located the next label 
addressed by em or ~. When em 1m or D ~ lID is executed 
in a running program, wi th 0 or a posit ive I through 19 stored in 
the I· reg ister . the running program searches downward through 
program memory until it locates the next ~ addressed by the 
number in I. Then execu tion resumes. 

With allegali l'e number stored in the I·register , however , execution is 
actually transfe rred backward in program memory when em 1m or 
a ~ rm is executed. The calculator does not search for a label , 
but instead transfers exec ution backward the number of steps 
specified by the negati ve number in the I-register. (This is advanta­
geous because the search is often much fa ste r than searching for a 
label , and because you can thus transfer execution even though all 
labe ls in the calculator have been used for other purposes.) 

For example, in the section of program memory shown below, -12 
is stored in the I· reg ister. Then, when step 207, mm aD is executed, 
the runn ing program jumps backward 12 steps through program 
memory to step 195 (that is, step 207 - 12 = 195), and execution 
resumes again with step 195 of program memory . 

With - 1 2 stored 

in t, execution 

transferred backwards 
12 steps by 

Ballll 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1_-
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When mm lID has been performed in a running program, execution 
then continues until the next ~ or ~ instruct ion is encountered, 
whereupon the running program stops. Thus , if you pressed B with 
the instructions shown above loaded into the calculato r, the 
instructions in steps 201 through 207 would be executed in order. 
Then the program would jump backward and execute step 195 next, 
continuing with 196, 197 , etc., unti l the ~ instruction was 
encountered in step 200. The running program would then stop . 

With a negative number stored in the I-register , a @§ID lID also 
transfers execution backward the number of steps specified by the 
number in I. However . subsequent instruct ions are then executed as 
a subroutine , so when the next ~ instruction is encountered, 
execut ion transfe rs back to the instruction following the ~ lID 
instruction (just li ke a nonnal subroutine would be executed.) 

The section of program memory be low shows how ~ lID operates. 
If you press Ii, - 12 wi ll be stored in the I-register. When D ~ 

lID is then executed a running program jumps back 12 steps from 
step 207 and resumes execution with step 195 . When the~ (return ) 
instruction in step 200 is encountered, execution returns and 
continues with step 208. 

With - 1 2 stored 

in I , execution 

transferred 

backwards 

12 steps by 

~rm 

,.-
1 
1 

I 
I 
I 
I 
I 
I 

193 
194 
195 
196 
197 
198 
199 
200 

201 

202 

203 
204 
205 

206 

207 

208 
209 

~ 
0 
mD tID 
0 
tID 
~ 
~ 
[illJ 

rnB 
~ 
GJ m-
1m! 
[ill 

~rm 
iTAN-l i 

19 --

- -"I 
I 

1 Then the [illJ 
r instruction causes 

I a return , and 

: execution 
I resumes with 

-...-J step 208. 

• 
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Rapid reverse branching using Bm mJ and D ~ 1m are extremely 
useful instructions as part of your programs. Rapid reverse branching 
permits you to transfer execution to any step number of program 
memory . With a negative number stored in the I-register, the resulting 
step number can always be found by combining the negative number 
in I with the step number of the mID lID or D [ill} DD instruction. 

Execution can even be transferred backward past step (X)(). To find 
the resulting step number of program memory. find the sum of the 
negative number in the I-register and the step number containing the 
em lID or ~ IDJ instruction , then add 224. Thus, if the I-register 
contained -12 and a m:m aD instruction were encountered in step 
007, execution would be transferred to step 219 of program memory 
(7 - 12 + 224 ~ 219). 

Example: Named after a 13 th -century 
mathematician, the Fibonacci series is 
a series of numbers that expresses many 
relationships found in mathematics, 
architecture, and nature. (For example, 
in many plants, the proliferation of 
branches follows a series of Fibonacci 
numbers.) The series is of the form 
0. 1. 1.2. 3.5 . 8.13 .... where each 
element is the sum of the two preceding 
elements. 

The program on page 248 contains an infinite loop that generates and 
displays the Fibonacci series. Although you normally would probably 
not set up a single routine that began in step 211 and continued 
through step 008, the routine illustrates how the am mJ instruction 
coupled with a negative number in the I-register can transfer program 
execution back in program memory. even past step 000. 
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Execution transferred 

- 10 steps. 

~ .. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L_ 

'"""=-=----; ... ~~_1 ~·Infinile loop. 

When the program is run , steps 212 through 215 store - 10 in the 
I.register. Thereafter, execution of the m:m lID instruction in step 007 
causes the running program to jump back 10 steps and resume 
exec ution with step 22 1 (that is, 007 - 10 + 224 = 221). Thus. an 
infinite loop is set up that generates and d~ays the Fibonacci series 
until you stop the program by press ing ~ (or any ke y) from the 
keyboard . 

To load the complete program, you must first load the instructions 
in steps 00 1 through 008, then go to step 210 and load the instructions 
into steps 21 J through 224. To load the program into the calculator: 
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Slide the W/PRGM-RUN switch WI"'GM~RUN to W/PRGM. 

Press 

D~ 
IimI 0 
mDO 
mD I 

a 
IlI IPlWSEI 
IimII 
Imllll 
1lI ~ 

Display 

Now go to step 210 and continue loading instructions . beginning with 
the ~ a cOnlained in step 211: 

Press Display 

1m .210 1210 841 Sets calculator at 
step 210. 

D [bill B 1211 31 25 11 1 

I 1212 al l 

0 1213 001 

am I 214 421 

IlI I§!!] I 215 35331 

0 I 216 001 

IimI 0 1 217 33 001 
1218 all 

IimII 1 219 33 al l 

IlI IPlWSEI 1 220 35 721 

mDO 1221 34 001 

mD I 1 222 34 al l 

a 1 223 611 

III I PAUSE I 1224 35 721 
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Now switch to RUN mode and run the program . Press ~ (or any 
key) 10 stop the program after you have seen how quickly the 
Fibonacci series increases. To run the program: 

Slide the W/PRGM-RUN switch WlPRGM ..m!I RUN to RUN. 

Press Display 

D 1.00 

1.00 

2.00 

3.00 
5.00 

8.00 

13.00 

21 .00 
34.00 

1 55.00 

I 89.00 

I 144 00 

233. I 
377. I 
610. I 

Each element in the Fibonacci series is the sum of the previous two 
elements in the series . 

Rapid re ve rse branching can be speci fied with numbers from - I 
through - 999 in the I-register. If the magnitude of the number in I 
is greater than 224, the search continues backward through program 
memory the number of steps spec ified . If you atte mpt to execute 
mm aD or ~ aD when the magnitude of the integer ponion of the 
ne alive number in I is greater than 999, the calculator displays 

Error 

Problems 
I . a. Create and load a program using ~ and m aD that 

permits you to key in a series of values during success ive 
pauses. The values should be stored in storage registers Ro 
through Rg. Rso through Rsg. and RA through R£ in the order 
you key them in . Use the flowchart on page 251 to help you. 
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b. Now create and load a program immediately after the 
first one that will recall and display the contents of each 
storage regi ster in reverse order (that is. display Rt: first, 
then RD. etc.). The program should SlOp running after it has 
displayed the contents of Ro. 

Run the program you loaded for Problem la , keying in a series 
of25 different values. Then run the program you loaded for lb. 
All 25 values should be shown , but the last one you keyed in 
should be the first di splayed, etc., 

2. Modify the Random Number Generator program on pages 242-
243 to use ~ mJ instead of lim 1m for control. Run the 
program with the same seed numbers to ensure thai it still 
runs correctly. 

3. One curious fact about the Fibonacci series is that the quotients 
of success ive terms converge to a common value. This value 
was known to the ancient Greeks as the "golden ratio" because 
it expressed the ideal ratio of width to length that gave the most 
aesthetically appealing building or room. 

Create , load , and run a program 
that will yield this ideal ratio. 
You should be able to calculate 
and di splay each successive ratio 
(for example, 2/3, 3/5, 5/8, 8/13, 
etc. ,) until the series converges to 
the value of the golden ratio. 
Create a loop by using the rapid 
reverse branching power of the 
mE mJ instruction with a nega· 
tive number in the J· register. Use 
the flowchart on page 253 to help 
yo u. 

When you run the program and are satisfied that the golden 
ratio has been calc ulated, you can press~ from the keyboard 
to stop the infinite loop. (The va lue of the golden ratio should be 
0.618033989.) 
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Section 13 

Flags 

Besides the conditionals (0, ~, etc.) and the tests fo r zero 
(@ , [£g), IISZ IIH, @SZlilr), you can also use flags for test s in your 
programs. A flag actually is a memory device that can be either SET 
(true) or CLEAR (fal se) . A running program can then test the flag 
later in the program and make a decision, depending upon whether 
the flag was set or clear. 

There are four flags , FO, Fl, F2, and F3, available for use in your 
HP-67 . To set a flag true, use the instruction~ (set flag) followed 
by the digit key (@), III , m, @) of the desired flag. The instruction 

@B (clear flag) is used to clear flags. 

When using flags, decisions are made using the instruction [BJ (is 
flag trlle?) followed by the digit key (@),O], 0,~) specifying the 
flag to be tested. When a flag is tested by a m [BJ ~ instruction, 
the calculator executes the next step if the flag is set (this is the " DO 
if TRUE" rule again). If the flag is clear, the next step of program 
memory is skipped before execution resumes. 

II YES, 

continue execution 
with next step. 

Is flag Fl true? 

YES ~ 

(~ m ®l 0] 

~ 

255 

) If NO, skip 
~ one step before 

resuming execution. 
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Command-Cleared Flags 
There are two types of flags. Flags FO and F I are command-cleared 
flags-that is, once they have been set by an iii ~ 0 or II ~ 1 
operation, they remain set untillhey are commanded to change by the 
11 00 or m I£EJ I operations. Command-cleared nags are generally 
used to remember program status (e.g., are outputs desired?) . 

Test-Cleared Flags 

Flags F2 and F3 are test-cleared flags. They are cleared by a test 
operation. For example, if you had set flag F2 with anm [g] 2 opera­
tion and then it was tested later in a program with an iii [f1) 2 instruc­
tion , flag F2 would be cleared by the test-execution would continue 
with the next step of program memory (the " DO if TRUE" rule), 
but the flag wou ld then be cleared and would remain cleared until it 
was set again. The test-cleared fl ags are used to save the iii ~ 
operation after a test. (However , test-cleared flags can be cleared by 
the iii ~ operation, if desired .) 

Bes ides being a test-cleared flag, flag F3 alone is set by digit elllry­
that is, as soon as you key in a number from the keyboard, fl ag F3 
is set. It is also set when the magnetic card reader is used to load data 
into the sto rage registers from a card. Even though you do not test or 
use flag F3 in a program, it is neverthe less set by dig it entry from the 
keyboard or data loading from the magnetic card reade r. Flag F3 is 
also set if the mI key is used in RUN mode to single step through a 
program that contains a digi t entry as soon as the step containing the 
digit is reached. 

All flags are cleared when the HP-67 is first turned ON or when 
a ICLPRGMI is pressed in W/PRGM mode. 

Now look at the way these flags can be used in programs. 
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Example: The following program contains an infinite loop that 
illustrates the operation of a flag . (In this case, the flag used is 
command-cleared flag FO.) The program alternately displays all I' s 
and all O' s by changing the status of the flag, and hence , the result 
of the test in step 007, each time through the loop. A flowchart for 
the simple program might look like thi s: 
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The program assumes that you have the number 0 in storage register 
Ro and the number 1. 111111111 has been slOred in storage 
register RI . 

Slide the W/PRGM-RUN switch "'PRGM~R\JN to W/PRGM . 

Press Display 

D ICC""""l 000 I 
D (ill)D 001 31 25 11 I 
lim 9 002 23 09 1} . 
IiB!I I 003 

34 011 Recall s a~d displays ones 

IlJ lPAUSEl 004 
I from register RI · 

35 72 

IlJ @O 005 35 61 001 Clears flag FO. 
D (ill)O 006 31 25 121 

Test fl ag FO. 
IlJ ®JO 007 3571 001 If set (true). go to 
I!mlD 008 22 111 (ill) D. 

IiB!I 0 1009 34 00 I} Otherwise , reca ll and di s-
IlJ lPAuse l 1010 35 721 play zeros from re gister 

IlJ ~O 1011 35 51 00 I ROt set flag FO, and go to 

I!mlO 1012 22121 (ill)O. 

1lJ ~ 1013 35 221 

Now switch to RUN mode and initialize and run the program. To 
run the program : 

Slide the W/PRGM-RUN switch W'PRGM-.JRUN to RUN . 

Press 

o 
lim 9 

ImJ 0 
1.111111111 

ImJ I 

Display 

10. I 
I 0.000000000 I 
I 0.000000000 I Initiali zes the program . 

I 1.111111111 I 
I 1.111111111 I 



1.111111111 

0.000000000 
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All ones and all zeros 

displayed alternately. 

To stop the running program at any time, merely press ~ (or any 
key) from the keyboard. 

How it works. After you have initialized the program by storing all 
zeros in register Ro and all ones in register RJ , the program begins 
running when you press B. The 1m I and 1m I PAUSE I instructions 
in steps 003 and 004 pause to display all ones from storage register 
Rio The m 0 0 instruction in step 005 clears flag FO. (Since the flag 
is already clear when you begin the program, the status of the flag 
simply remains the same.) 

There is no IBm) after the routine begun by ~ B. so execution 
continues through the ~ m instruction in step 006 to the test , 
iii IDl 0, in step D07. The III [E1J 0 instruction asks the question 
"Is flag FO set (true)?" Since the flag has been cleared earlier, the 
answer is NO. and execution skips one step of program memory and 
continues with the mD a instruction in step 009. The mD a and 
m I PAUSE I instructions in steps 009 and a 1 0 pause to display all zeros 
from register Ro. Flag Fa is then set by the m (g) a instruction in 
step 011 , and execution is transferred 10 @ m by the lim m 
instruction in step 012. 

With flag Fa now set , the answer to the test m (Ul a ("Is flag Fa 
true?' ') is now YES . so the calculator executes the lim D instruction 
in step 008, the next step after the test. After again pausing to display 
aJl zeros, the flag is cleared , and the program continues in an endless 
cycle, alternately displaying ones and zeros, until you slOp execution 
from the keyboard . 

The above program utilized one of the two command-cleared flags , 
so an iii [fEJ instruction was required to clear it each time. However , 
you should also be able to modify thi s program using one of the test­
cleared flags, F2 or F3. and shorten the program, saving one step 
of memory. 
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Data Entry Flag 
The data entry flag, flag F3, is a flag that is set fo r data entry and 
cleared upon test. These features of thi s flag can be used for 
interchangeable solutions in a program. 

Example: The program below calculates the di stance (d), speed (5), 
or time (r) for a moving body according 10 the following formulas: 

d = sl 

s = d 

d 
s 

distance = speed x time 

speed = distance -:- time 

lime = distance -:- speed 

Given any two of the quanlilies(/, s, and I , the program will calculate 
the third . The program uses the test-clearing feature of data e ntry 
flag F3 10 decide whether to store a quantity away or to use pre­
viously stored quantities for calculation . If you recorded the program 
on a magnetic card, the card might look like this: 

As you can see from the flowcharts shown on pages 261 and 262, 
when the user-definable key D, m, or B is pressed , a deci sion is 
made. If you have keyed in a value, that value is stored for further 
calculations. If you have not keyed in a value, the program calculates 
the des ired quantity . The decision to sto re or to calculate is made 
depending upon whether the data emry flag, fl ag F3. is se t orcJeared. 
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To key in the program: 

Slide the W/PRGM-RUN switch VOPAGM IllllRUN to W/PRGM. 

Press Display 

D iCl"""",1 1000 I 
D fhID Ei 1001 31 25 111 
I 002 011 
IlI Iilll 003 3533 1 
1lI §l) 004 35 521 If digit entry flag set, 
1lI §) 3 005 35 71 031 distance is stored . If fl ag 
I!Il!I I 006 22 01 is cleared , di stance is 
Il!D 2 007 34 02 calcu lated. 
Il!D 3 008 34 03 
f3 009 71 
D 0 010 31 84 

IlI Iilll 011 35 22 

D fhIDD 1012 31 25 12 
2 1013 02 
IlI Iilll 1014 35 33 
1lI §l) 1015 35 52 If digit entry flag set, 
1lI §)3 016 35 71 03 speed is stored . If flag is 
I!Il!I I 017 22 01 cleared . speed is 
Il!D I 018 34 01 calculated . 
Il!D 3 019 34 03 
CII 020 81 
D I-x- I 021 31 84 
1lI ~ 022 35 22 
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Press Display 
D [ili] l!I r==----=cc-=-=---o", 

m ~3 
I!Ii!I 2 
Ii!D I 
Ii!D 2 

a 
II I-H.MS I 
D I-x- I 
m ~ 

D [ili] 2 

D ~ 
mil 3 
m ~ 

If digit entry flag set, time 

is stored . If flag is 
cleared, time is 

calculated. 

I 032 31 25 011 } Routine to store distance 

~I ~03~3~=~3~3~2~41 or speed in appropriate 
LI !o'034~ __ -,3~5~2~21 storage register. 

I 035 31 25 021 } Routine to convert time 

~I ~O~3~6==,,:3~1~7c341 from hours, minutes, sec-
I 037 33 031 onds fcnnat to decimal 
~I ~O~38~=~3~5~2~21 hours for calculation. 

Since the data entry flag F3 is also a test-cleared flag , it is cleared 
as soon as it is tested during each routine. Therefore, you do not have 
to use an m @B instruction in each routine to prepare the flag for a 
new casco 
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Running the program. At this writing, the world speed record for 
an aircraft over a straight course is 2070.101 miles per hour by a 
Lockheed YFI2A. Run the program to find the time at this speed 
that it would take the aircraft to travel the 3500 miles from New York 
to London. 

To run the program: 

Slide the W/PRGM-RUN switch WlPRGMIEIlRUN to RUN. 

Press 

1m 6 
3500D 
2070.101 III 
m 

Display 

Initializes program. 

The time would be I hour. 
41 minutes, 26.66 
seconds. 

Now run the program to find out how far an automobile averaging 
95 kilometers per hour could travel in 2 days. 

Press 

95111 
21mm1J 
2413 
m 
D 

Display 

The automobile would 
travel 4560 kilometers. 
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Press 

1.5 D 
.03349 B 

Display 

The presem Olympic record for the 
1500-meter run is 3 minutes, 34.9 sec­
onds, set at the 1968 Olympic Games 
by Kipchoge Keino of Kenya. What 
was Keino's speed in kilometers per 
hour? 

(A kilometer is equal to 1000 meters, 
so key in the distance as 1.5 ki lo­
meters.) 

1.500000 Distance keyed in. 
Time converted to 0.059694 

I 25.127967 

decimal hours. 
Keino's speed was about 
25 kilometers per hour . 

Notice in the above program how a flag can be used to make a 
decision and change the execution of a program based upon past 
events. Remember , too, that the status of any flag can be changed 
from the keyboard or from a running program . 

Problems 
I . Modify the program on page 258 that alternately displays all 

zeros and all ones. Use test-cleared flag F2 or F3 instead of 
command·c1eared fl ag FO. Your program should be one step 
shorter, since flags F2 and F3 clear when they are tested, and do 
not require an II [ff) instruction. 

2. One mile is equal to 1.609344 kilometers. Use the flowchart 
on the opposite page to create and load a program that wi ll 
permit you to key in distance in either miles (define the routine 
with D ~ II ) or kilometers (define thi s routine with 
III 1 LBL f l ~ ) and, using a flag and a subrout ine, e ither multiply 
or divide to convert from one unit of measure to the other. 
(Hint: EI II (Y!] yields the same result as II.) 
Run the program to convert 26 miles into kilometers; to convert 
1500 meters (l.5 kilometers) into miles . 

(Answers: 41.84 kilometers; 0.93 miles.) 
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3. Create and load a program that stores in successive storage 
registers values that you key in during a pause. Use the data 
entry fl ag F3 to make a decision whether to store the number or 
merely to wa it for another input . Use the flowchart on page 269 
to help yo u. By using the data entry fl ag F3 . you can key in va lues 
for zero and have them stored too. 

When you have loaded the program, run it to check its opera­
tion . You should be able to store up to 26 values (including 
va lues of zero) in succeeding storage registers. Manuall y reca1! 
a few random values from some of the storage registers to ensure 
that the program has operated correct ly. 
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(MERGE] 

(W/OATA] W/PRGM RUN 

( PAUSE) 
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Card Reader Operations 

The programs that you have manually loaded into the HP-67 can be 
preserved permanently on magnetic cards. In addition, data from the 
storage registers can also be preserved on magnetic cards. By using 
magnetic cards and the card reader in your HP-67 Programmable 
Pocket Calculator, you can increase the capability of your machine 
almost infinitely. 

Magnetic Cards 
The prerecorded magnetic cards and the blank cards that you received 
with your HP-67 and Standard Pac are all alike-the only difference 
is the information that is recorded upon them. Each card contains two 
sides, or tracks, where program information or data can be recorded. 

Note: Whether passing side 1 or side 2 of the card through 
the card reader , always have the printed face of the card 
up. 

Side 1_~~~~ __ •• __ •• __ •• __ •• __ .L' ~""Side 2 

Each side of the card is the same, and it does not matter which side 
is used first. In this handbook, we have adopted the convention of 
using side I first, then side 2; but as you will see, you can record 
onto or load from a magnetic card in any order you choose. Each 
side may contain either data or program information, but not both 
at once. 

271 
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All magnetic cards are alike physica ll y. Depending upon the type of 
information recorded upon it , however, a card may be cons idered 
a program card, a data card, or even a mixed card (where one side 
contains program information and the other side contains data). 

Program Cards 

Recording a Program onto a Card 

A program that you have loaded into the HP-67 is nOI permanent- it 
will be lost when you tum off the calculator. You can, however, save 
any program permanently by recording it on a magnetic card. 

To record a loaded program from program memory onlO a magnetic 
card: 

I. Se •• he W/PRGM-RUN swi.ch WlPRGMrnm. AlJN.O W/PRGM . 

2. Select a blank . unprotected (unclipped) magnetic card from the 
packet of blank cards shipped with your HP-67. 

3. Pass side I of the card through the card reader exact ly as you 
did when loading a prerecorded program from the card to the 
caJculator. 

a. If the program fills up onl y 112 steps or fewer of program 
memory. the contents of all of program memory (that is. the 
program instruc tions in steps 001 through 112 and the 
ffiZID instructions in steps 11 3 through 224) are recorded on side 
I of the card . steps 11 3 through 224 in a "compressed" form. 
The calculator displays the current program memory step to 
show yo u that the entire program has been recorded. 

b . If the program fills up more than 112 steps of program 
memory (that is. if steps 11 3 through 224 contain instructions 
o ther than ffiZID) the calculator displays J Crd I to 
prompt you that another side of the card must be passed through 
the card reader to record the entire program . Pass the second 
side of the card through the card reader. The calculator then 
di splays the current program memory step to show you that 
the entire program has been recorded . 
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4. The entire program is now recorded on the magnet ic card , and 
also remains loaded in program memory of the calculator. The 
contents of the data storage registers and the stack of the 
calculator remain unchanged. 

When you pass an unprotected card through the card reader with the 
W/PRGM-RUN switch set 10 W/PRGM, whatever program instruc­
tions or data previously recorded on the card are wiped out and re­
placed by the contents of the HP-67 calculator's program memory. 

Besides the actual program memory step numbers and instructions, 
the HP·67 also records the following infonnation on a program card 
on both the firsl pass and the second pass through the card reader: 

1. The fact that a program (not data) is being recorded. 

2. The fact that this is side I (or side 2). 

3. Whether or not two passes are required. 

4. Current status of flags FO, Fl. F2. and F3 within the calculator. 

5. Current stalUs of lTi gonometTic mooe (i.e., DEG, RAD, or 
GRD) within the calculator. 

6. Current display fonnat of the calculator. 

7. A checksum (a code to veri ry thut the program is complete 
when it is re loaded). 

All of this infonnation is later read by the card reader when the 
program is reloaded back into the calculator . 

If any of the required infonnation or program memory steps are not 
recorded during a read , the HP·67 di splay will show I Error I 
to indicate that the recording of the card was not complete. Clear the 
error by pressing any key (the key function is not executed), then pass 
the same side of the card through the card reader again. 

Reloading a Recorded Program from a Card 

Once a program has been recorded on a magnetic card, you can reload 
it into the calculator any number of times. The procedure for reloading 
a program from a magnetic card is the same as that for loading a 
prerecorded program from a magnetic card into the calculator (see 
page 124). 



274 Card Reader Operations 

The status information recorded on the magnetic card along with the 
program makes it unnecessary to load the card in any order-you can 
load either side I or side 2 first. The flag status, trigonometric mode, 
and display format information recorded on the program card save 
initialization time and program memory space because when the card 
is loaded. the calculator's flags, trigonometric mode, and display 
format are immediately specified according to the information of the 
program card. 

If a program card does nOi read correctl y, or if information on the 
card has been altered (perhaps by a strong magnetic fie ld ), the check­
sum will be wrong. When you attempt to load the program from the 
card into the calculator by pass ing it through the card reader, the 
calculator will di splay I Error I. You can clear the error by 
pressing any key. If a card read fails after a portion of the card has 
been loaded, that port ion of the calculator's program memory which 
would have been altered by reading the card is cleared to ~ 
instructions, and the calculator display indicates I Error! 
Error is also indicated if you attempt to load a blank magnetic card. 
but the contents of the calculator's program memory are preserved . 

The contents of the stack and of the data storage registers in the 
calculator remain unchanged when a program is loaded, whether 
frum a card or manually from the keyboard . 

To clear a program that has been recorded on a magnet ic card, simply 
load another program onto the card. 

Merging Programs 

Normally , whenever you load a program from a magnetic card into 
the calculator, that program replaces the entire contents of program 
memory , either with program instructions or ~ instructions. All 
224 steps of program memory are replaced. 

However, you can also merge programs in your HP-67; that is, you 
can add a program that is recorded on a magnetic card into the 
calculator, beginning with any step of program memory. When you 
merge a program in from a card, steps ()(X) through nllll of the original 
program are preserved. This fea ture permits you to add to or alter a 
program that is already loaded in the calculator. 
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To merge a program from a magnetic card into program memory: 

I. Set the W!PRGM-RUN switch W/PRGM.mRUN to RUN. 

2. Use the cam 8 @) @) @ operation from the keyboard to 
set the calculator to the last step of the loaded program that you 
want to save. 

3. Press m I MERGE I (merge). 

4. Pass one side of the magnetic card containing the new program 
through the card reader. If the second side of the card must 
also be loaded, the calculator display wi ll prompt you with 
I Crd I 

5. If the calculator display shows I Crd , pass the second 
side of the card through the card reader. The calculalOf will 
again display the original contents of the X-register to indicate 
that the merged load has been completed. 

When you merge a program from a card into program memory, the 
instructions from the card are loaded into the calculator beginning 
with the step of program memory following the step to which the 
calculator is set. Thus, if you first set the calculator to step 118 
using the operation Bm EJ 118 from the keyboard, the first 
instruction from the magnetic card would be loaded into step 119, 
the second instruction into step 120, etc. All instructions in program 
memory after the merge step are replaced by instructions from the 
magnetic card. 

Remember, in some cases even one side of a program card may 
contain 224 steps (although the last 112 steps are compressed ~ 
instructions). 
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Thus, a 224·step program loaded in the calculator and a magnetic 
card containing a 50-step program (and 174 @.!] instruct ions) might 
look li ke the illustrat ion below: 

IoOOl fOOoI 
001 a mD D 00' . (@ D 

002 II~ 002 a~ 

003 IlI IYil GI §1J 

.:::: 
'" D CD 

'" Ill [§) 

118 a0 

~ 
048 IiII!I I!J 
04. II @!!] 
050 D @!EJ 

051 ~ 
119 11 j·K.MS1 

052 @!) 
120 III I HMS. I 

'" Im I!J ~ 
::::::: ". rnZ!l 

". D§3 217 @!J 

'.7 III "8 @!l 

'BB III '" ®!l 
, .. a 220 ~ 

221 @!) 

222 m ~ 222 ®!l 
223 D El 223 ~ 

22' m ~ 22. @!) 

If you se l the caJcuiator 10 step 11 8. press iii [MERGE I, and pass the 
card through the card reader , the instructions from the card will be 
merged in beginn ing wi th step 119 and continuing through step 168. 
(That is. 118 + 50 = 168). All instructions after step 11 8 will be 
replaced in the original program, e ither by program instructions or 
IE!) instructions from the magnetic card. 



Sleps 001 through 
118 remain inIac!. 

Card Reader Operations 277 

[OOOl 
001 a [ili] D 

002 II (£) 

003 m (ID 

----
'" D E] 
117 GI § 

118 D CLJ 

, .. 

The program from the 
magnetic card replaces 
all instructions alter 
step 118, including @!] 

instructions .out to 
step 224 

When merging a program from a magnetic card with a program 
already loaded into the calculator, only the instructions from the card 
for which there are enough steps of program memory wi ll be loaded . 
Thus, in the example above, if you had merged the card from step 200 
of the loaded program, only the first 24 instructions of the card would 
be loaded . (That is , 224 - 200 = 24.) 
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When merging, the instructions that are replaced in program memory 
by the instructions from the magnetic card are lost. The entire program 
on the card, of course, remains recorded there permanently, until 
another program (or data) is recorded upon the card. 

Calculator stat us information (flag . di splay and trigonometric 
modes) is not changed when merging a new program with the one 
in program memory. 

Protecting a Card 
Information (whether program or data) that you have recorded upon 
a magnetic card can be cleared or replaced unless the card is protected. 
To protect a side of a recorded card, clip the notched comer of the 
card nearest the side you want to protect. 

Clip here to 

protect i;~: <' • 

. . . 
A 

Not here-you could lose part of the program. 

,·j/f 
Clip here to 
protect side 2. 

When you have protected a recorded program or recorded data on 
a side of a card by clipping that corner of the card, you can load 
that information into the HP·67 any number of times, but you will 
not be able to replace or add to the program or data on the card. 

Marking a Card 
After you have recorded a program on a card, you wi ll probably 
want to assign the program a name and to mark the name onto the 
card. In addition , you will probably want to mark symbols onto the 
magnetic card so that when the card is inserted in the window slot, 
they will appear above the letter keys (D through O. ~ through 0) 
associated with the labels in the program. These symbols, or 
mnemonics, should help you remember the use of the letter keys in 
the program, and they will aid in running the program. 

For example , if you had written a program that would convert degrees 
Celsius to degrees Fahrenheit when m was pressed , and degrees 
Fahrenheit to degrees Celsius when II was pressed , you might wish 
to mark the card with the information as shown on the following page. 
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You can write on the non-magnetic side of a card as shown above 
using any writing implement that does not emboss the card . 
Annotating magnetic cards with a typewriter may impair the 
load/record properties of the cards. To permanently mark a card, you 
can use India ink or a permanent felt-tip pen. 

Data Cards 
As you know. you can record programs on magnetic cards for 
permanent storage , and then simply pass the card containing a 
program through the card reader whenever you want to run it again. 
You can also record data from the storage registers onto a magnetic 
card for permanent storage or for use at a later time . Then , a day, 
a week, a year later. simply pass the data card through the card reader 
to restore the original contents of the storage registers. 

With this feature of the HP-67 you can store ex tremely large 
quantities of data for future use. or you can use each card to preserve 
a series of constants. 

Recording Data onto a Card 

The D IW/DATA I function and the card reader on your HP-67 allow 
you to record as much data as you wish on magnetic cards. To record 
data on a magnetic card: 

I. Set the W/PRGM-RUN switch Wi,"GM .mJJRUN to RUN. 

2. Store data in any storage register-Ro through R9 • Rso through 
RS9 • RA through RE • or l. 

3. Press D ~ (write data onto card). The calculator will 
di splay I Crd I to indicate that you are to pass a card 
through the card reader. 
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4. Select an unclipped magnetic card. Pass side 1 of the card 
through the card reader. 

a. The contents of the primary storage registers (Ro through 
RI:!, RA through RE , I) are recorded on side I . If the calculator's 
protected secondary registers (Rso through RS9) all cOnlain 
zero data. those contents are "compressed" and recorded on 
side 1 also. The calculator displays the original contents of the 
X-register to indicate that all data has been correctl y recorded. 

b. If any of the secondary storage registers (Rso through RS9) 

contain nonzero data, the display shows I Crd I to 
indicate that a second side is necessary to record all the data. 

c . Pass side 2 of the card through the card reader. The actual 
contents of the secondary storage registers Rso through RS9 
are recorded on the second side of the card. 

5. All data has now been recorded on the magnetic card. In 
addition. the data remains imact in the ca1culator. 

Besides the data from the storage registers, the HP-67 also records 
the following information onto a data card on either or both passes 
through the card reader: 

1. The fact that data (not a program) is being recorded. 

2. The fact that this is side I (or side 2). 

3. Whether or not two passes are required . 

4 . A checksum (a code to verify that the data is complete when it 
is reloaded). 

No calculator status information is recorded when data is recorded 
onto a magnetic card. 

When data is recorded on a side of a magnetic card, it wipes out 
whatever information was previous ly on that side. To record data 
permanently on a card. so that it can never be lost , you can clip a 
comer of the recorded magnetic card. just as you do to permanently 
sa ve a recorded program. 
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Loading Dala from a Card 
To load data from a recorded card back into the storage registers, 
simply pass the card through the card reader with the W/PRGM-RUN 
switch set to RUN. The HP-67 identifies the type of information 
(whether data or a program) and automatically places it into the proper 
portion of the calculator. Thus, to load data back into the calculator 
from a magnetic card: 

1. Ensure that the W/PRGM· RUN switch WlPRGM.:mmJRUN is set 
to RUN. 

2. Select the magnetic card with data recorded upon it. 

3. Pass side I of the magnetic card through the card reader. 

a. Data from the card has now replaced data in the 16 primary 
storage registers of the calculator. In addition, if the secondary 
registers contained all zeros when recorded, those zeros replace 
the contents of the secondary registers (Rso through RS9) of the 
calculator. The calculator displays the original contents of the 
X·register to indicate that by loading only one side . the card 
was loaded correct ly. 

c. If a second side of the card is required, the calculator 
prompts you by displaying I Crd I . 
d. Pass side 2 of the card through the card reader to load 
nonzero data into the secondary storage registers. The calculator 
then displays the original contents of the X-register to indicate 
that the data card has been loaded completely. 

It does not matter which side of the card you record or load first. The 
HP·67 records the contents of the primary storage registers on the first 
side recorded. and the contents of the secondary storage registers on 
the second side. (If all secondary registers contain only zero, the 
contents of all storage registers are recorded on the first side.) When 
the card is then read later, the data is loaded into the proper registers. 
regardless of which side of the data card you first pass through the 
reader. However , for ease of later reference, it is generally best to 
record primary registers on side I and secondary registers on side 2. 

Whenever the calculator indicates I Crd I • you can clear the 
I Crd I display and return control to the keyboard by pressing 
_ or any key from the keyboard. In this way. you can record only 
part of the storage registers onto a card or load only part from a card. 
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Neither the stack nor the contents of program memory are altered 
in the calculator when you record data onto or load data from a card . 

Now let's store data in some of the storage registers and see how 
these features of your HP-67 work . 

Example: Store 1.00 in primary register Rio 2.00 in secondary 
regi ster RS2 • and 3.00 in the I-register . Record the contents of these 
registers on a magnetic card, then tum the HP-67 OFF then ON . 
Finally. restore the data on the magnetic card to the proper registers 
and di splay the contents of the registers to verify that the data has 
been loaded correctly. 

Press 

_1m 2 
a ICLREG I 

a ~ 
a ICLREG I 

2ml!1 2 

a ~ 

Iml!I I 

3 III (g!) 

Display 

10.00 
10.00 
10.00 
10.00 

12.00 
12.00 

11.00 

13.00 

All storage registers 
cleared to zero initially. 
(Disp lay assumes no 
results remain from 
previous examples.) 

2 stored in secondary 
storage regi ster RS2 ' 

First select a blank and unclipped magnetic card. To then record the 
contents of the storage registers onlO the card: 

Press Display 

Crd The calculator prompts 
you to insert the first side 
of the card . 
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Insert side I of the magnetic card into the right-hand slot of the card 
reader and permit it to be passed through the reader. 

Display 

C,d 
After recording the first 
side of the card , the cal ­
culator prompts you that 
it has additional data to 
record on side 2. 

Insert side 2 of the magnetic card into the right-hand slot of the card 
reader and allow it to pass through the reader. 

Display 

I 3.00 Indicates that all data has 
been recorded on the 
magnetic card. 

The data that is stored in the registers remains there now, and is also 
recorded on the magnetic card . Even though you tum the calculator 
OFF ur otherwise dear the storage registers , the data is recorded upon 
the magnetic card for future use. For example: 

Tum the HP-67 power switch OFF, then ON . 

Press Display 

0.00 

0.00 

0.00 Successive displays of zero 
verify that none of the 
storage registers , primary 
or secondary , contain 
data. 

Now load the data back into the storage registers by pass ing the data 
card through the card reader. No special instructions are necessary 
to the HP-67-the calculator automatically recognizes that the card 
contains data , and reloads the data into the proper storage registers. 
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To load the data from the card into the calculator: 

Insert side I of the magnetic card into the right card reader slot. Allow 
the card to pass through the reader . 

Display 

I C,d Data loaded into primary 
storage reg isters. The 
calculator prompts you 
that the card contains data 
for the secondary registers 
as well. 

Insert s ide 2 of the magnetic card into the right card reader slot. Allow 
the card to pass through the reader. 

Display 

10.00 

10.00 
10.00 
10.00 

Original contents of 
X-register again di splayed 
to indicate that enti re card 
has been loaded. 

Reviewing the regi sters 
verifies that contents of 
data card have been load­
ed into the proper storage 
registers . 

You can see that all the data contained on the magnetic card has been 
loaded into the proper storage registers . The data also remains record­
ed on the magnetic card, and can be loaded into the calculator over 
and over, until you record other data or a program on that card. Data 
(like programs) may be loaded into the calculator from a card in any 
order-no matter which s ide you first pass through the card reader , 
the calculator identifies it and places the contents in the proper storage 
registers of the calculator. 



Press 

D ICL REG I 
D ~ 
D ICLREG I 

Display 

10.00 

10.00 

10.00 
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All primary and second­
ary storage reg isters 
again cleared to zero. 

This lime, insert side 2 of the magnetic card into the right card reader 
slot first. Allow the card to pass through the card reader. 

Display 

I Crd Display indicates that the 
card contains more data 
to be loaded. 

Now insert side I of the data card into the right card reader slot and 
allow it 10 pass through the card reader. 

Press Display 

10.00 

10.00 

10.00 
10.00 

Original contents of 
X- register returned 10 

indicate that contents of 
entire magnetic card have 
been loaded . 

Verifies that data from 
the magnetic card has 
again been loaded into the 
proper storage regi sters. 

If onl y the primary registers contain nonzero data when you press 
D IW/OATA I, the calculator wi ll display I Crd I only until you 
have passed olle side of the magnet ic card through the card reader. 
Then the calculator wi ll di splay the original contents of the X-register 
to indicate that you again have control from the keyboard . Likewise , 
if data is contained on only one side (side I or side 2) of a magnetic 
card, you need load only that side. 
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You have seen how you can store data temporarily or permanently 
on magnetic cards with the Hp·67. Because you are able to record 
data on magnetic cards, the storage capacity of your Hp·67 is 
increased by 26 registers on each card. The amount of data you want 
to store is limited only by the number of cards you have! 

Now let's see how you can load the contents of only parr of the storage 
registers into the calculator from a card by using the I-register and 
the I MERGE I function. 

Merged Loading of Data 

The numbers 0 through 9 in I, when used as an address for merged 
data, refer to primary storage registers Ro through Rg _ The numbers 
10 through 19 refer to secondary storage registers Rso through RS9 , 

while the numbers 20 through 24 refer to registers RA through RE • 

and the number 25 addresses the I-register itse lf. As is normal for 
I-register operations, only the absolute value of the integer part of the 
number in I is significant in addressing. Also, if the absolute value 
of the number in I is 26 or greater. all registers will be read in just 
as in an unmerged data read. 

However. you can also replace the contents of some of the storage 
registe rs in the calculator with data from a magnetic card, while 
preserving the conten ts of the rest of the storage registers. To load 
only a ponion of the data from magnetic card into the calculator's 
storage registers , first store a number from 0 through 25 as an address 
in the I-register. Then press D IMERGE I (merge) and pass the card 
contain ing data through the card reader. Data will be loaded from the 
card into the storage registers, beginning with register Ro and continu­
ing up to and including the register addressed by the number in I. 

When using your HP-67 there may be occasions when you want to 
load into the calculator the contents of only some of the storage 
registers recorded on a card. TheD IMERGE I function and the I-register 
permit you to se lect the number of registers that you want to load. 

Normally, when a magnetic card containing data is passed through the 
card reader, the contents of all primary registers and all secondary 
registers in the calculator are replaced with the contents of the data 
card. 
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The illustration below should refresh your memory of the addressing 
scheme for the storage registers: 

Primary Storage Registers 

Address 

[ !~~j A, I 24 

Ro I 23 

Rc I 22 

Rs I 21 

R. I 20 

25 

Secondarv Registers 

Address 

R, I 
R, 
R, 

R. 
R, 
R, 

R, 
R, 
R, 

As. I 
R .. I 
Rs. I 
Rs- I 

Rs. 1 
As. I 
Rsd 
Rs,! 
As. I 
Rso l 

Address 

9 

8 
7 

6 

5 

4 

3 

2 

1 

0 

19 

" " " 15 
14 

13 

12 

" I 10 

To merge data from a magnetic card into selected storage registers: 

1. Store in I the number address of the last storage register you 
want loaded from the card. 

2. Press II I MERGE I (merge) to select the merge mode. 

3. Pass either side of the magnetic card containing data through 
the card reader. If more data is to be loaded , the calculator will 
di splay I Crd I 
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4 . If the HP·67 display shows I Crd I , pass the other side 
of the data card through the card reader. 

S. Data will be loaded from the card beginning with register Ro 
up (0 and including the storage register specified by the number 
in I. 

Thus, if you had sto red the number 7 in I, then pressed III I MERGE I and 
loaded a magnetic card containing data, the contents of the first 8 
registers in the calculator (Ro through R7) would have been replaced 
by contents from the data card . The remainder of the storage registers 
in the calculator would remain intact . If you had stored the number 15 
in I, calculator registers Ro through Rg and Rso through Rs~ (the 
register addressed by the number 15) would have had their contents 
replaced by data from the card . This includes reg isters cOnlaining 
only zero data. 

Example: Store ) x )0 10 in register Rio I X 10- 20 in register R9 • 

1 x 1 ()30 in register Rs~, 1 X 10- 40 in register RS6, and 1 x 1050 

in register RB in the calculator. Record thi s data on a magnetic card. 

Press 

D iCCREG i 

m:I 30 
m:J 5 
m:I 40 lam 
m:J 6 

D ~ 
D iCLF·a; 1 
m:l1O 
m:J I 

m:I 20 lam 
m:J 9 

m:I 50 

m:J1lJ 

Display 

0.00 1 

1. 30 1 

1.000000000 301 

1. -401 
1.000000000 401 

1.000000000-401 

1.000000000-401 

1. 101 
1.000000000 101 

1. -20 1 

11 .000000000-20 I 
11. 501 
11.000000000 50 I 

Now record this data on a magnetic card. You can record it onto any 
unclipped magnetic card-it wi ll replace whatever is on the card 
with the contents of the storage registers. 
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Press Display 

a IW!OATA I 1 Crd Calculator prompts you 
to insert a magnetic card. 

Pass side I of the card through the card reader. 

Display 

I Crd 

Now pass side 2 of the magnetic card through the card reader. 

Display 

11.000000000 50 I 

The calculator again displays the contents of the X-register to indicate 
that all data in the calculator's storage registers has been recorded 
onto the card as well. 

Now change the data in the calculator. Store 1. 11 in RI • 2.22 in R9 , 

5.55 in Rs~ . 6.66 in Rs6• and 7.77 in RB . Review the contents of all 
the registers when you are through . 

Press 

a 1Ct. REG I 
a ~ 
a ICt.REGI 
5.55 mID 5 
6.66 mID 6 
a ~ 

Display 

11.000000000 50 I 
11.000000000 50 I 
11.000000000 50 I 
1 5.55 

16.66 
1 6.66 

1.11 mID I p'll~.I~lc=====i 
2.22 mID 9 12.22 
7.77 mID III Pil 7~. 7~7c=====i 

} 
All storage registers 
cleared to zero . 

} 
Data stored in 
secondary registers. 

Reviewing stack registers 
shows you the data in the 

m~ 
a ~ 
m~ 
a ~ 

1 7.77 I } various registers. The 
pI7~.~7",7=====i1 original X-register con-
LI ,,7."-7.c7 ____ -'1 tents return to the display 

when the review is 
completed. 
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Now store the number 15 in I, press the D I MERGE I function, and load 
the contents of the first 16 storage registers from the magnetic card 
into the calculator. while preserving the contents of the last 10 storage 
registers in the calculator . 

Press 

15 m [lli] 
iii I MERGE I 

Display 

15.00 Merge address stored in I. 
I 15.00 

Now pass side I of the data card through the card reader. 

Display 

Crd Calculator prompts you 
that additional data must 
be loaded from the card . 

Pass side 2 of the data card through the card reader. Review the new 
contents of the storage registers and compare them with the old . 

Press Display 

15.00 

1 15.00 

115.00 
1 15.00 

Conten ts of X-register 
returned to di splay to 
indicate that all necessary 
data has been loaded from 
the card into the calcu­
lator's storage registers . 

After aUlOmatically 

} 

reviewing the contents of 
the storage registers, the 
original contents of the 
X-register are returned 
there . 

You can see that the contents of the storage registers addressed by 
numbers 0- 15 (that is, storage registers Ro through R9 and secondary 
storage registers Rso through Rs~) have had their contents replaced by 
data from the magnetic card, while the contents of the remaining 
storage registers are preserved intact . 
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When you stored an address of 15 in the I- register , pressed l1 l MERGE I. 
and passed a magnetic card containing data through the card reader: 

Primary Regist " 
I I 25 

R. I 24 

Ro I 23 
Rc I 22 

R. I 21 The contents of these 
R. I 20 registers remained intact. 

Secondary Registers 

As. ! 19 

As< I 18 
As, I 17 

Aw l •• 
As.1 15 

Rs.! 14 

Ru! .3 

Rs,! 12 
Rs, I " R$OI '0 

R, 9 
The contents 01 these 
registers were replaced 

R, • by data from the magnetic 
R, 7 card. 

R, • 
R. I 5 

R. I , 
R, 3 

R, 2 
R, • 
Ro I 0 

If you do not wish to load or record data when the calculator displays 
I Crd I , you can press any key to return the contents of the 
X-register to the display. then continue with your calculations. This 
allows you to load only the primary or only the secondary registers 
from a card without pressing II I MERGE I. 

As soon as you have finished loading data or pressed any key from 
the keyboard, the II IMERGE I function is forgotten . You must press 
it each time just before you merge data . 
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For example , if you load data from the magnetic card now without 
pressing III !MERGE I first , the conte nts of all storage registers in the 
calculator will be replaced by data from the ~ard. 

Pass s ide 1 of the data card through the card reader . 

Display 

I Crd 

Now pass side 2 of the data card through the card reader . 

Press Display 

15.00 I 
m ~ 15.00 

I} 
Register rev iew verifies that 

D Iilll 15.00 I all data from card is now 

m ~ 15.00 I loaded into the calculator. 

Note that when the card was recorded many storage registers, 
including I, contained zero. When the card was then read and data 
loaded into the calculator . the zeros in these registers replaced the 
previous contents of the ir correspond ing registers in the calculator . 

Pausing to Read a Card 
As you know, the iii I PAUSE I instruction in a program returns control 
from the running program 10 the keyboard for the length of a pause 
(about one second). You have already seen how m I PAuse I can be 
used in a program fo r output (to display information contained in 
the X-register) or input (to key in numbers) . You can al so use a 

[ PAUSE I to load dala or a program from a magnetic card into the 
calculator . 

You can pause in a program for any or all of the following operations: 

I. Loading a program from a card into program memory. 

2. Merging a program from a card into a selected part of program 
memory . 

3. Loading dala from a card into the storage regi sters. 

4 . Merging data from a card into selected storage regi sters. 
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These operations are used the same way as part of a program as you 
wou ld use them from the keyboard . If you desire 10 merge data or a 
£!igram from a magnetic card into the calculator . a merge instruction, 
D MERGE • must be executed as an instruction or pressed immediate ly 
before the magnetic card is passed through the card reader . In 
addition , for a merged data load from a card , the proper address 
must be first placed in the I-register at some point, whether from 
the keyboard or as part of the program . 

To use I PAUSE I to load a program or data from a magnetic card into 
the calculator while a program is runn ing: 

I . a. Place an II I PAUSE I instruction at the point in the program 
where you want to load the data or program. 

b. If the data or the program from the magnetic card is to be 
merged wi th that in the calculator, insert a 111 1 MERGE I instruction 
immediately preceding the GI l PAUSE I instruction. 

c. If data is to be merged into the registers. ensure that the 
proper address number has been placed in I. either from the 
keyboard or from the program. 

2. Slide the W!PRGM-RU N switch WlPRGM.:mJRUN to RUN . 

3. Initialize and run the program . 

You may go ahead and insert the leading edge of the first side to 
be read into the card reader now, while the program is running. 
(Insert the tip of the card finnly into the right card reader slot , 
but do not attempt to force the card in . This may take practice.) 
You need not hold the card. merely allow it 10 rest in the card 

reader slot. 

4. Us ing al PAUSE I, when the calculator pauses , the side of the card 
you have previously insert ed in the card reader slot will 
automatica lly be read during the I PAUSE I. If more data or 
program instructions are to be loaded from the card, the 
calcu lator will stop and prompt you with a di splay of 
I Crd I 
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S. If the calculator display shows 1 Crd I ,insert the second 
side of the magnetic card into the card reader. 

6. Execution will resume automatically when the card is read. 

The automatic card read during I PAUSE I allows the programmer to 
even be absent when the card is read! If no card is read, naturally, 
the program continues execution after the I-second pause. If a com­
plete card is not accurately read, the program stops and the calculator 
displays I Error I to indicate that the read was not successful. 

If you wish, instead of utilizing an automatic read during 31 PAUSE I, 
you can simply hold the magnetic card poised in your hand and 
insert it during a I PAUSE I . 

The data entry flag . flag F3, is set either by digit entry from the 
keyboard or by the loading of data from a magnetic card. Thus you 
could also set up a loop using I PAUSE t and the data entry flag F3 
that would hold up the program until you pass a data card through 
the card reader, then resume execution automatically. 

If you wish a program to stop execution to record data on a card, 
simply insert the a IW/ DATA t instruction in the program at the point 
where you wish to record data. The program will stop at that point 
and display I Crd I to prompt you to pass a card through the 
card reader slot. After you stan a program running, you can even have 
a card "waiting" in the card reader for an automatic recording of data 
onto the card. 

Example: The example shown here illustrates how you can pause 
to read a program from a magnetic card and how a program from a 
card may be merged into a program already loaded into the calculator. 
The program that you record onto the magnetic card calculates the 
area of a circle from its radius. The program that you then load into 
the calculator performs 100 iterations, then merges the program from 
the card that you have waiting in the card reader into the calculator, 
and finally calculates the area of a circle. 
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To record the program for calculating the area of a circle onto a 
magnetic card : 

Slide the W/PRGM-RUN switch .... OM'-RUN to W/PRGM. 

Press 

D~ 
D [ill) D 
mD® 
11 0 
1lI ~ 
13 
1lI ~ 

Display 

I 
I 31 25 

I 34 

32 

35 

1006 35 221 

Now select an unprotected (unclipped) side of a magnetic card and 
pass side I of it through the card reader to record the above program 
onto the magnetic card. 

When you have recorded the program for the area of a circle, clear 
the program from the calculator and record the program that will 
perform 100 iterations, then will merge the program from the card 
with the program in the calculator: 

Press Display 

D~ 1000 

D [ill) B I 001 

m!l9 1002 

I 1 003 

0 1004 

0 I 005 

1lI (ill) 1006 

D [ill) I I 007 

D @l I 008 

I!Il!I I 1009 

II IMERGE I I 010 

III I PAUSE I I 011 

1lI ~ 1012 

31 25 111 

33 091 

011 

001 

001 

35331 
31 25 011 

31 331 

22 011 

32 411 

35 721 

35 221 

When I = D, skip to 
step 010. 
Otherwise, go back to 
[ill) I. 
Sets merge mode. 
Pause to merge program 
into calculator. 



296 Card Reader Operations 

To run the program to find the area of a circle with a radius of 15 
centimeters: 

Slide the W/PRGM-RUN switch WlPRGM.nI)RUN to RUN . 

Press 

15 

D 

Display 

15. The radius keyed in . 
The program funning. 

While the program is funning , insert s ide 1 of the card containing 
the program for the area of a c ircle into the card reader slot. Insert 
the card until you just fee l pressure against the end, then stop and 
Jet go of the card , permilting it to "wait" in the card reader slo l. 

When the program in the calculator has gone through 100 iterat ions 
and the value in I reac hes zero, the card waiting in the card reader 
slot wi ll be read , that program merged wi th the program already in 
the calculator, and the area of the circle calculated . 

If you see I Error I after the card is read, or if the eard does 
not pass through the card reader and you see I Error I , remove 
the card , clear the error by pressing any key, then key in the radius 
again and restart the program by press ing B . The n reinsert the 
card while the program is runn ing . When the program has run 
corree liy , you will see the area of the c ircle .1 706.86 I centi ­
meters, di splayed. 

The program from the card has merged after the I PAUSE I instruction, 
and the contents of your calcu1ator's program memory should now 
look like this: 

001 U IlliJ D 31 25 11 
002 £1m 9 33 09 
003 I 01 
004 0 00 
005 0 00 
006 m [ill] 35 33 
007 U IlliJ I 31 25 01 
008 U IQ@ 31 33 
009 am I 22 01 
010 II I .. ERGE I 32 41 
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011 III I PAUSE I 35 72 

012 D (IE)B 31 25 12 

013 mD 9 34 09 

014 II (£) 32 54 
015 1lI [!] 35 73 

016 13 71 

017 1lI §!ffi 3522 

You can verify that program memory in your HP·67 contains the 
instructions shown here by examining the contents with the mI key. 

When merging programs, any instruction executed after all IMERGE I 
instruction cancels the merge mode except a I PAUSE I. Notice, too, 
that while normally instructions after a I MERGE I are overwritten by a 
new program, a I PAUSE I after a I MERGE I in a program is not over· 
written. 
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( SPACE) PRINT: ( SPACE) 

(STK) PRINT: ( STACK) 



Section 15 

The HP-67 and the HP-97: 
Interchangeable Software 

Programs that have been recorded onto cards by your calculator can 
be loaded and run in your calculator as often as you like. They can 
also be run on any HP-67 Programmable Pocket Calculator or on 
any HP-97 Programmable Printing Calculator. In fact, software 
(i.e., a group of programs) is completely interchangeable between 
these two Hewlett-Packard calculator mode ls-any programs that 
have been recorded onto a card using the HP-97 can be loaded into 
and run on the HP-67, and vice versa. Data cards are also inter­
changeable between the two calculators. All functions and switches 
operate alike on the two calculators, with the exception of the printing 
functions on the HP-97 and the automat ic list functions of the HP-67. 

Keycodes 
You can see the similarities of the HP-67 and the HP-97 in the illustra­
tions shown on pages 300-301. Although some of the nomenclature 
on the keys varies, the difference is so slight that you will find it easy 
to operate e ither model of calculator if you are fami liar with the other. 
For example, I PAUSE I on the HP-97 operates exactly the same as 

I PAUSE I on the HP-67 , and III ~ on the HP-67 is the same as 
mil D on the HP-97 . 

When a program from one model of calculator is loaded into the other 
model , the keycode is transmuted 10 reneet the location of the function 
on the new model. Ke ycodes are read alike on both models; first the 
row, then the number of the key in the row , from the top down and 
from left to right. Digit keys are represented by keycodes 00 through 
09. 
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2nd row, 
3'd key in 

HP-67 Programmable Pocket Calculator 

eU~iH!i 
PI5 CUEG a. PAGM 

== bid fiB Bd x<O x'' l... UX .. 10 .,,' 

ebB 
roo x_y $D<"' 

{:B 
0>' 

~ 
!liiiiiI 
,NT FItOC 

row, 
key in row. 

On the HP·67. keycodes for funct ions that are selected by first press­
ing a prefix key and then a digit key are referenced by the keycode 
matrix address, n OI by 00 through 09. On the HP-97 , however. the 
prefixed functions that are below the digit keys are referenced by 
keycodes of 00 through 09. On the HP-97, the keycodes for the keys 
on the right -hand keyboard (except for the digit keys) are generated 
with minus signs before them. For example . if you had loaded the 
operation 1m 9 in to the HP-67. the keycode would be 23 09 (that is, 
2nd row. 3rd key, followed by the keycode 09 for the ~ key) . If you 
recorded that operation on a magnetic card , then read the card to load 
the same operation in to an HP-97. the keycode for the operation on the 
HP-97 wou ld be -63 09 (that is. 6th row, 3rd key of the ri ght-hand 
keyboard. followed by the ~ key). 
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in row. 
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HP-97 Programmable Printing Calculator 

'7-------./ 

6th row, 
3'<l key 
in row. 

Keycodes for these keys are shown 
with a minus sign before them. 

Keycodes representing keys on the left keyboard of the HP-97 have 
keycodes with no sign before them, so a mD 3 instruction loaded 
into the HP-97 would have a keycode of 36 03 . If that operation were 
recorded onto a magnetic card, and then loaded from the card into 
an HP-67 . the keycode for the operation in the HP-67 would be 34 03. 

Although the keycodes are altered, the operations are the same from 
calculator to calculator , from HP-67 to HP-97. And since each opera­
tion , no matter how many keystrokes it takes to perform, is loaded 
into a single step of program memory , the steps of program memory 
into which a program is loaded are Ihe same when a program is 
changed from one calculator 10 another. 
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For example, if you loaded the program for the area of a sphere 
into an HP·67 from the keyboard, then recorded it onto a magnetic 
card, and finally passed the card through the card reader of an HP-97, 
the contents of the program memory of the two calculators might 
look like this: 

HP-67 Program Memory HP-97 Program Memory 

Slep Instruction Keycode Step Instruction Keycode 

001 D §JD 31 25 11 001 ImD 21 11 
002 1!J 0 32 54 002 EI 53 

003 1lI@ 35 73 003 D @ 16-24 
004 f3 71 004 f3 -35 
005 1lI ~ 35 22 005 m:m 24 

You can see that the program is exactly the same in the two calcu­
lators, even though some operations are prefixed in one calculator 
and not in the other. Operations are always loaded correctly for the 
particular calculator, so you can examine and edit the program, no 
matter the model calculator into which it is loaded. For a complete 
li st of keycodes and corresponding functions on the two calculators, 
refer to appendix E. 

Print and Automatic Review Functions 
The only functions that operate differently between the two calcu­
lators are the automatic review functions andl -x- I pause on the HP-67 , 
and the print functions on the HP-97. For example, you can print a 
list of the stack contents with the printer on the HP-97 by using the 
PRIl'\T I STACK ) function. Since the HP-67 Programmable Pocket 
Calculator does not have a printer, however, the stack contents are 
reviewed by passing them through the disp lay, one register at a time, 
with the I]EI (automatic stack review) function. 
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Since the purpose of the two operations is essentially the same (review 
of the stack contents), these two operations are interchangeable 
between the two models of calculators . If you load a program con· 
taining a D ISTK I instruction into an HP-67 Programmable Pocket 
Calculator. then record that program onto a magnetic card and use the 
card to load the same program into an HP-97 Programmable Printing 
Calculator, the l1 [g!] instruction from the HP-67 wi ll automatically 
be loaded into the HP-97 as an D PRI'\T" I STACK I instruction . 

Similiarly, the IBID function on the HP-97 and the 5-second W 
pause on the HP-67 have the same purpose-to allow you to record 
the current contents of the X-register while a program is running. 
Thus, a IBID instruction in a program recorded onto a magnetic 
card by an HP-97 printing calculator wi ll be loaded into an HP-67 
as an 0 pause when the card is passed through the card reader on 
the HP·67 . In the HP-67 , thi s 5-second I-x- I pause is designed to 
give you enough time to write down or view the contents of the 
X-register while a program is running. 

Note: Within the HP-67 only, the five default functions 
above the top-row keys are 

present in the calculator to enhance its usability in RUN 
mode and cannot be recorded in program memory. How­
ever, these same functions are duplicated elsewhere on 
the calculator by prefixed functions , and these prefixed 
operations can be recorded. 
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The chart be low illustrates the keys that are di fferent yet interchange· 
able between the HP-67 and the HP-97. 

Operation on: 
When When 

encountered encountered 
8S an Instruction as an Instruction 

HP-67 HP-97 by the HP-67: by the HP-97: 

CD IiIilI:III Causes program Prints current con-
execution to pause tents of X-register. 
for about 5 seconds, 
displaying current 
contents of X-
register with decimal 
point blinking eight 
times. 

[ffil PAINT ' STACK I Displays current Prints current con-
contents of each tents of slack 
stack register registers. 
sequentially : T. Z , Y, 
and X, with decimal 
point blinking twice 
for each slack 
register. 

~ PRINT ~ Displays contents of Prints contents of all 
each primary star- primary storage 
age register, begin- registers ; Ao through 
ning with registers Ai. AA through AE, I. 
Ao through At. then 
AA through AE• and 
finally J. Each dis-
play is preceded by a 
displayed number 
indicating the 
register's address. 

I SI'IIoCE I PRINT ISPoIoCE I Performs no Prints a blank space 
operation. on paper tape. 

Naturally, all other keys perform exactl y the same function on the 
HP·67 as on the Hp·97 . 

Notice that the [SPACE I function on the HP-67 Programmable Pocket 
Calculator performs no operation on that calculator. It is used only 
in programs which may be recorded onto magnetic cards and later 
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loaded and run on the HP-97 with its built-in printer. On the HP-97 
I SPACE I prints a blank space on the paper tape, just as if you had 
pressed the paper advance pushbutton, and it is extremely useful 
in separating answers or portions of your HP-97 print-out. 

Remember: Any program or data recorded on a magnetic card can be 
loaded from that card and used in either the Hewlett-Packard HP-67 
Programmable Pocket Calculator or the HP-97 Programmable 
Printing Calculator. Because the design of these two calculators has 
been integrated, you can use your own program cards. or preprogram­
med cards like those in your Standard Pac or any of the optional app li ­
cation pacs , in any HP-67 or HP·97. 

A Word about Programming 
You have now been exposed to the feature s of the HP-67 Programma­
ble Pocket Calculator. But exposure is not enough-to gain confi­
dence in and fully appreciate the power of thi s small computer, you 
must use it to solve your problems, simple and complex. Although the 
best program for a given application is usually the most straightfor­
ward, don't be afraid to experiment, to forge into the unknown , to 
stamp upon your programs your own personal trademarks. And you'l l 
probably want to learn some of the "tricks" of sophisticated prog­
rammers to apply in your own software. 

A good place to begin is with the HP-67 Standard Pac . At the end of 
the text you will find detailed explanations for some of the techniques 
used in actual programs in the Pac. You can also learn a great deal 
about programming by ' ;reading" the programs in the Pac­
following them , step-by-step, to see what makes them tick , to attempt 
to find out why the programmer used the steps he did. 

With the HP-67 the problems of the world can be so lved! 
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Accessories 

Standard Accessories 
Your HP-67 comes equipped with one each of the following standard 
accessories: 

Accessory 

Battery Pack (installed in calculator before 
shipping) 

AC Adapter/Recharger 

HP-67 Owner's Handbook and 
Programming Guide 

HP-67 Quick Reference Card 

Soft Carrying Case 

Standard Pac, including : 

• HP·67 Standard Pac (instruction book) 
• 14 Prerecorded Program Cards 
• 1 Prerecorded Magnetic Card 

containing Diagnostic Program 
• 1 Head Cleaning Card 
• 24 Blank Magnetic Cards 
• Card Holder for Magnetic Cards 

Programming Pad 

Optional Accessories 

HP Number 

82001 A 

82002A 

00067-90011 

00067 -90001 

82053A 

00067-13101 

00097-13154 

In addition to the standard accessories Shipped with your HP·67. 
Hewlett·Packard also makes available the optional accessories seen 
below. These accessories have been created to help you maximize 
the usability and convenience of your calculator. 
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Security Cradle 82015A 

A durable locking cradle with a 
tough 6-foot long steel cable that 
prevents unauthorized borrowing or 
pil ferage of yo ur calculator by lock­
ing illo a desk or work surface . The 
cable is plasti c-covered to eliminate 
scarri ng of furniture , and you have 
full access to all features of your 
HP-67 at all limes. 

Reserve Power Pack 82004A 

The reserve power pack attaches to 
the calculator's ac adapter/recharger 
to keep an extra battery pack 
freshly charged and ready for use. 
Comes complete wilh extra battery 
pack. 

Programming Pad 00097-13154 

Each pad provides 40 worksheets to 
help you deve lop programs fo r your 
HP-67. 
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Blank Magnetic Cards 00097·13141 

Each pack of blank magnetic cards 
contains 40 HP program cards for 
recording of your programs. Any 
card can be labeled to indicate pro· 
gram title and functions of user· 
definab le keys. Includes personal 
card holder. 

Multiple Card Packs 00097·13143 

Consists of three packs of blank 
magnetic cards (120 cards tota l) 
with three personal card holders. 

Program Card Holder 00097-13142 

Each package contains three 
program card holders like the one 
shipped with your calculator for 
carrying extra magnetic cards. 

Field Case 82016A 

A s turdy weather-and-shock 
protector. the fie ld case keeps you 
mobi le by allowing you to carry 
your calculator on your hip-any 
time. any place. Constructed of a 
rugged leather-like material, the 
field case has belt loops for con­
ve nie nt attachment and extra 
pouches for program cards and 
Quick Reference Card. 
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Each pac provides approximately 20 
prerecorded programs in a particular 
field or discipline. Each comes 
complete with a detailed instruction 
book and prerecorded magnetic 
cards. 
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To order additional standard or optional accessories for your HP-67 
see your nearest dealer or fill out an Accessory Order Form and return 
it with check or money order to: 

HEWLETT-PACKARD 
Corvallis Division 

1000 N.E. Circle Blvd. 
Corvallis, Oregon 97330 

If you are outside the U.S., please contact the Hewlett-Packard Sales 
Office nearest you. 

Avai labil ity of all accessories, standard or optional, is subject to 
change without notice. 
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Service and Maintenance 

Your Hewlett-Packard Calculator 
Your HP-67 is anOlherexample of the award-winning design , superior 
quality. and attention to detail in engineering and construction that 
have marked Hewlett-Packard elec tronic instruments for more than 
thirty years. Each Hewlett-Packard calculator is precision-crafted by 
people who are dedicated to giving you the best possible product at any 
price . 

CD 
® 
@ 
@ 

® 
® 
CD 

~ 

Switches silicon greased for long life. 
Simultaneous ac line operation and battery pack charging from re­
charger. Charger terminals sealed to keep out moisture and dust. 
High-intensity light-emitting-diode display. 
"Smart" card reader for accurate reading of magnetic cards under 
manual or program control. 
One-piece rechargeable battery pack needs no tools for replace­
ment. 
Non-skid PVC feet. 
Gold-plated contacts resist corrosion. 
Positive keyboard feel. 
Keys double injection-molded for permanent, precise symbols. 
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After construction, every calculator is thoroughly inspected for elec­
trical or mechanical flaws, and each function is checked for proper 
operation. 

When you purchase a Hewlett-Packard calculator, you deal with a 
company that stands behind its products. Besides an instrument of 
unmatched professional quality, you have at your disposal many 
extras-a host of accessories to make your calculator more usable , 
service that is available worldwide, and suppon expenise in many 
application areas. 

Battery Operation 
A rechargeable battery pack is provided with your calculator. Be sure 
to charge the battery pack before portable use of your calculator. 
A fully charged battery pack provides approximately 3 hours of con­
tinuous operation. By turning the power OFF when the calculator is 
not in use, the HP-67's battery pack should easily last throughout a 
normal working day. You can extend battery operation time by reduc­
ing the number of digits in the display . Press 8 between calculations 
and BI3 prior to starting a new calculat ion if the wait between entries 
is extensive. 

Note: If you use your HP-67 extensively in field work or 
during travel , you may want to order the Reserve Power 
Pack, consisting of a battery charging attachment and 
spare battery pack. This enables you to charge one pack 
while using the other. 

Recharging and AC Line Operation 
To avoid any transient voltage from the charger, the HP-67 should be 
turned OFF before plugging it in . It can be turned ON again after the 
charger is plugged into the power outlet and used during the charging 
cycle. 

A di scharged battery will be fully charged after being connected to the 
charger for a period of 14 hours ; overnight charging is recommended. 

If desired, the HP·67 can be operated continuously from the ac line. 
The battery pack is in no danger of becoming overcharged. If a battery 
is fully discharged, it must be charged for at least 5 minutes before a 
card can be read . 
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CAUTION 
Operating the HP-67 from the ac line with the battery pack 
removed may result in damage to your calculator. 

The procedure for using the ac ada pter/recharger is as follows: 

1. If your recharger has a line-voltage select switch, make sure the 
switch is set to the proper voltage. The two line voltage ranges 
are 86 to 127 volts and 172 to 254 volts. 

CAUTION 
Your HP-67 may be damaged if it is connected to the 
charger when the charger is not set for the correct line 
voltage. 

2. Set the HP-67 power switch to OFF. 

3. Insert the recharger plug into the rear connector of the HP-67 
and insert the power plug into a li ve power out let. 

4 . Set the power switch to ON . If the W/PRGM-RUN switch is set 
10 RUN, you should see a display of I 0.00 I. 

5. Set the power switch to OFF if you don ' t want to use the 
calcu lator while it is charging. 

6 . At the end of the charging period . you may continue to use your 
HP-67 with ac power or proceed to the next step for banery-only 
operation. 

7. With the fX>wer switch set to OFF. disconnect the battery 
charger from both the power receptab le and the HP-67 . 

CAUTION 
The use of a recharger other than an HP recharger like the 
one provided with your HP-67 may result in damage to your 
calculator. 
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Battery Pack Replacement 
If it becomes necessary to replace the banery pack , use only another 
Hewlett· Packard battery pack like the one shipped with your cal­
culator. 

CAUTION 
Use of any batteries other than the Hewlett-Packard battery 
pack may result in damage to your calculator. 

To replace your battery pack use the following procedure: 

I . Set the power switch to OFF 
and disconnect the battery 
charger. 

2 . Slide the two battery door 
latches toward the bottom of 
the calculator. 

3. Let the battery door and bat­
tery pack fall into the palm of 
your hand. 

4. See if the battery connector 
springs have been inadver­
tently flattened inward . If so , 
bend them out and try the bat­
tery again . 
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5. Insert the new banery pack so 
that its contacts face the cal­
culator and contact is made 
with the battery connectors. 

6. I nsert the top of the battery 
door behind the retaining 
groove and close the door. 

7. Secure the battery door by 
press ing it gently while slid­
ing the two battery door 
latches upward . 
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Battery Care 
When not being used, the balleries in your HP-67 have a self­
discharge rate of approximately I % of available charge per day . After 
30 days, a ballery pack could have only 50 to 75% of its charge 
remaining, and the calculator might not even tum on. If a calculator 
fail s to tum on, you could substitute a charged ballery pack, if 
available, for the one in the calculator . The discharged battery pack 
should be charged for at least 14 hours . 

If a battery pack will not hold a charge and seems to discharge very 
quickly in use, it may be defective. The battery pack is warranted for 
one year, and if the warranty is in effect, return the defective pack to 
Hewlett-Packard according to the shipping instructions. (If you are in 
doubt about the cause of the problem, return the complete HP-67 along 
with its battery pack and ac adapter/recharger.) If the battery pack is 
out of warranty, see your nearest dealer or use the Accessory Order 
Fonn provided with your HP-67 to order a replacement. 

WARNING 
Do not allempt to incinerate or mutilate your HP-67 battery 
pack-the pack may burst or release toxic materials. 

Magnetic Card Maintenance 
Try to keep your cards as clean and free of oil, grease, and dirt as 
possible. Dirty cards can only degrade the perfonnance of your card 
reader. Cards may be cleaned with alcohol and a soft cloth. 

Minimize the exposure of your calculator to dusty, dirty environments 
by storing it in the soft carrying case when not in use. Each card pack 
contains one head cleaning card. 

ABRASIVE CARD FOR CLEANING RECORDING HEAD 
CONSULT MANUAL FOR RECOMMENDED USE ~ 

- THIS SIDE UP - ~ 
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The magnetic recording head is similar to magnetic recording equip­
ment. As such, any collection of dirt or other foreign matter on the 
head can prevent contact between the head and card, with consequent 
failure to read the card. The head cleaning card consists of an abrasive 
underlayer designed to remove such foreign matter. However, the use 
of the card without the presence of a foreign substance will remove a 
minute amount of the head itself; thus, extensive use of the cleaning 
card can reduce the life of the card reader in your HP-67. If you suspect 
that the head is dirty, or if you have trouble reading or recording cards, 
by all means use the cleaning card; that's what it is for. If one to five 
passes of the cleaning card does not clear up the situation, refer to 
Improper Card Reader Operation in this appendix. 

Service 
Low Power 
When you are operating from battery power, a bright red lamp inside 
the display will glow to warn you that the battery is close to discharge. 

[ 1.23 -2! I Low Power Display 

You must then either connect the ac adapter/recharger to the calculator 
as described under Recharging and AC Line Operation, or you must 
substitute a fully charged battery pack for the one in the calculator. 

Blank Display 
If the display blanks out, turn the HP-67 OFF, then ON. If 
I 0.00 I does not appear in the display in RUN mode, check 
the fo llowing: 

1. If the ac adapter/recharger is attached to the HP-67, make sure it 
is plugged into an ac outlet. If not, turn the calculator OFF 
before plugging the recharger into the ac outlet. 

2. Examine battery pack to see if the contacts are dirty. 

3. Substitute a fully charged battery pack, if available, for the one 
that was in the calculator. 

4. If disp lay is still blank, try operating the HP-67 using the 
recharger (with the batteries in the calculator). 

5. If, after step 4, display is still blank, service is required. (Refer 
to Warranty paragraphs.) 
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Blurring Display 
During execution of a program, the display continuously changes and 
is purposely illegible to indicate that the program is running. When the 
program stops, the disp lay is steady. 

Improper Card Reader Operation 
If your calculator appears to be operating properly except for the 
reading or loading of program cards, check the following: 

I . Make sure that the W/PRGM·RUN switch is in the correct 
(X)sition for desired operation: RUN position for loading cards, 
W/PRGM for recording cards. 

2. If the drive motor does not start when a card is inserted , make 
sure the battery pack is making proper contact and has ample 
charge. A recharger may be used in conjunction with a partially 
charged battery in order to drive the card reader mo~or . If the 
battery has been completely discharged, plug in the recharger 
and wait 5 minutes before attempting to operate the card reader. 

3. If the card drive mechanism functions correctly, but your HP-67 
will not read or record program cards, the trouble may be due to 
dirty record/playback heads . Use the head cleaning card as 
directed. Then. test the calculator using the diagnostic program 
card furni shed with it , following the instructions provided . If 
difficulty persists your Hp·67 should be taken or sent to an 
authorized Hewlett-Packard Customer Service Faci lity. 

4 . Cards must move freely past the record/playback heads. Hold­
ing a card back or bumping a card after the card drive 
mechanism engages could cause a card to be misread . 

CAUTION 
Cards can be accidentally erased if subjected to strong 
magnetic fields. (Magnetometers at airports are in the safe 
range.) 

5. Check the condition of your magnetic cards. Cards that are dirty 
or that have deep scratches will sometimes not read properly. 

6. If you are trying to operate the calculator outside the recom· 
mended temperature range , you may experience problems with 
the card reader. Low temperatures may cause the calculator to 
register ! Error 1 when a magnetic card is read. 
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Temperature Range 
Temperature ranges for the calculator are: 

Operating + 10° to 40°C 
Charging + I 0° to 40°C 
Storage - 40° to +55°C 

Warranty 

Full One-Year Warranty 

+ 50° 10 104° F 
+ 50° to 104° F 
- 400 to+ 13 1° F 

All Hewlett -Packard calculators and their accessories are warranted 
against defects in materials and workmanship for one ( I) year from the 
date of delivery. During the warranty period Hewlett -Packard will 
repair or, at it s option , replace at no charge components that prove to 
be defect ive, provided the calculator or accesso ry is re turned , 
shipping prepaid, to Hewlell -Packard's Customer Service Fac ili ty. 
(Refer to Sh ipping Instructions.) 

This warranty does not apply if the calculator or accessory has been 
damaged by acc ident or misuse or as a result of service or modifica­
tion by other than an authori zed Hewlett-Packard Customer Service 
Fac il ity. No other expressed warran ty is given by Hewlett -Packard . 
Hewlett-Packard shall not be lia ble for consequential damages. 

Some states do not allow the exclusion or limitation of incidental or 
consequential damages, so the above limitat ion or excl usion may not 
apply to you . 

This warranty gives you specific legal righ ts, and you may also have 
other ri ghts which vary from state to state. 

WARR ANTY INFORMATION TOLL-FREE NUMBER: 
800/648-47 11 (In Nevada call collec t 702/323-2704 .) 

Repair Policy 

Repair Time 
Hewlett -Packard calcu lators are normally repaired and reshipped 
within five (5) working days of receipt at any Customer Service 
Fac il ity. This is an average time and could possibly vary depend ing 
upon lime of year and work load at the Customer Service Facility. 
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Shipping Instructions 
The calculator should be returned , along with completed Service 
Card, in its shipping case (or other protective package) to avoid 
in-transit damage. Such damage is not covered by warranty , and 
Hewlett-Packard suggests that the customer insure shipments to the 
Customer Service Facility. A calculator returned for repair should 
include the ac adapter/recharger and the battery pack. Send these items 
to the address shown on the Service Card. 

Shipping Charges 
Whether the calculator is in-warranty or out-of-warranty, the cus­
tomer should prepay shipment to the Hewlett-Packard Customer Ser­
vice Facility . During warranty, Hewlett-Packard will prepay shipment 
back to the customer. 

Further Information 
Service contracts are not available. Calculator circuitry and des ign are 
proprietary to Hewlett-Packard, and Service Manuals are not availab le 
to customers. 

Should other problems or questions arise regarding repairs, please call 
your nearest Hewlett-Packard Sales Office or Customer Service Facil­
ity . 
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Improper Operations 

If you attempt a calculation containing an improper 0 ration-say, 
division by zero-the calculator display will show Error , The 
following are improper operations: 

III 
~ 
~ 
(R1 

~ 
(@ 
[fBI 
I SIN"' 1 

ICOS-l l 

mmlll 
rn 
[!) 

where x = 0 
where y = 0 and x ~ 0 
where y < 0 and x is non-integer 
where x < 0 
where x = 0 
where x :E; 0 
where x :E; 0 

where I x I is > 1 
where Ixl is > 1 
where x = 0 
where n = 0 
where n :E; I 

mm a (!!) . mm III (!!) . mm EI (!!). mm III (!!) . where magnitude of 
number in storage regi ster @] would then be larger than 
9.999999999 x 10". 

I".CH I wherey = 0 
I!lD IDI where ABS (INT f) > 9 
mm IDI where ABS (INT I) > 25 
mD IDI where ABS (INT I) > 25 

mm a IDI. mm III IDI . mm ElIDI. mm III IDI. where ABS (INT f) > 
25, or where magnitude of number in storage register addressed by I 
would be larger than 9,999999999 x 1()99, 

320 
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IISlh)l , IDslml, where ABS (lNT I) > 25 

1!mI1IIJ, ~ IIIJ, where -999 > INT I > 19 

Card reader malfunction . 

Attempting to record on a protected side of a magnetic card. 
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Stack Lift and LAST X 

Your HP-67 calculator has been designed to operate in a natural , 
normal manner. As you have seen as you worked through th is hand­
book , you are se ldom required to think about the operation of the 
automatic memory stack-you merely work through calculations 
in the same way you would with a penci l and paper, performing one 
operation at a time . 

There may be occasions , however, panicularly as you program the 
HP-67, when you wish to know the effect of a panicular operat ion 
upon the stack . The fo llowing explanation should he lp you. 

Digit Entry Termination 
Most operations on the calculator, whethe r executed as instructions in 
a program or pressed from the keyboard, terminate digit entry . This 
means that the calculator knows that any digits you key in afte r any of 
these operations are part of a new number . 

Stack Lift 
There are three types of operations on the calculator, depending upon 
how they affect the stack lift. These are stack disabling operations, 
stack enabling operations, and neutral operat ions. 

Disabling Operations 
There are only four stack disabl ing operations on the calculator. These 
operations di sable the stack lift , so that a number keyed in after one of 
these di sabling operations writes over the current number in the 
di splayed X-register and the stack does not lift. These special dis­
abling operations are: 

Enabling Operations 
The bulk of the operations on the keyboard, including one- and two­
number mathemati cal functions like ~ and 13 , are stack enabling 
operations. These operations enable the stack li ft, so that a number 
keyed in after one of the enabling operations lifts the stack. 

327 
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Neutral Operations 
Some operations, likel sTKI and mKJ. are neutral; that is, they do not 
alter the previous status of the stack lift . Thus, if you have previously 
disabled the stack lift by pressingBIiIJ, then pressl STKI and key in a 
new number, that number will write over the number in the X-register 
and the stack will not lift. SimiliarJy. if you have previously enabled 
the stack lift by executing, say. [!j. then execute a (£ill instruction 
followed by a digit entry sequence, the stack will lift. 

The following operations are neutral on the HP-67: 

Il!!J } @ m Display Control 

1!IlliI@), l1li 

LAST X 

} 

HP-97 Printer 
Compatabil ity Commands 

In RUN Mode 

The following operations save x in LAST X: 

a m I ~-- >I ~ 
a ~ @ ~ 
13 IY.cH I ~ (EJ 
a IilDm [@ ~ 
I+H.M5 1 m Ic05-'1 ~ 
(i9 [!J ~ ~ 
IillJ I FRAC I ITAW11 

~ []ill @ 
Sl @I [£) 
~ (!;QQ) 
I H.MS+ I t]!ID 
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Calculator Functions and Keycodes 

This table shows the corresponding fu nctions that can be loaded into 
program memory on the HP-67 Programmable Pocket Calculator and 
the HP-97 Programmable Printing Calcu lator. 

HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

e @) 00 @) 00 
OJ 01 OJ 01 

0 02 0 02 , 
0 03 0 03 

4 0 04 0 04 
< 

0 05 0 05 
t 0 06 0 06 

0 07 0 07 
c' 0 08 0 08 
- 0 09 0 09 

8 -62 8 83 
;// I'll 52 1lI (ID 35 62 
: 0' D[£] 16 33 Ill [£] 32 53 
riPS D~ 16 31 1lI~ 35 64 
,"C" ... , .. D@J @) 16 22 00 1lI 10@) 35 61 00 
~F"1 D@J OJ 16 22 01 III 10 OJ 35 61 01 
CF2 D@J 0 16 22 02 11 100 35 61 02 
.~F~ D@J 0 16 22 03 11 100 35 61 03 
CHS BmJ -22 BmJ 42 

~, !'"I"'" ... · ... r.\:" DICLREG I 16-53 DICLREG I 31 43 
,...., <- rm -51 rm 44 C~, 

fOE: em 42 D ~ 31 63 
CDS-' D Icos-'I 16 42 III Icos-'I 32 63 

[!£f. D~ 16-21 1lI ~ 35 41 
II -24 II 81 

D-,oF, DB 16 45 1lI ~ 32 73 

324 
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HP·97 HP·97 HP·97 HP·67 HP·67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

DSpe ~ @) -63 00 B@) 23 00 
DSPl ~ ITl -63 01 BITl 23 01 
DSP2 ~ m -63 02 B0 23 02 
nSF] ~ 0 -63 03 B0 23 03 
nSP4 ~ 0 -63 04 B0 23 04 
[)SP~ ~ m -63 05 Bm 23 05 
DSP£ ~ @J -63 06 B@J 23 06 
DSP7 ~ 0 -63 07 B0 23 07 
aSPB ~ @J -63 08 B(!] 23 08 
DSP9 ~@ -63 09 B(!) 23 09 
rSPj ~ rm - 63 45 Brm 23 24 
['s:! D @g) D 16 25 46 D @g) 31 33 
... , C' .... .... ... _ f D @g)rm 16 25 45 m IDsz(o" 3233 
fE,I; 1m -23 1m 43 
P~[; 1m -13 1lI ~ 35 23 

f~!T~ !mimi -21 rmmII 41 
e' mil 33 mlB 32 52 c-e r! D ~ @) 16 23 00 1lI !E1l @) 35 71 00 

P!" D ~ITl 16 23 01 IlI !E1l ITl 35 71 01 
F:"'" D ~m 16 23 02 1lI !E1l 0 35 71 02 
F7 r D B0 16 23 03 1lI !E1l 0 35 71 03 
Ffi'C D IFRAe I 16 44 m IFRAC I 32 83 
F:" mil -11 D @l 31 23 ....... ~ ... , 

I..~";; .. D~ 16-23 1lI ~ 3543 
:;SBe millI @) 23 00 D @ID @) 31 22 00 
~';£'1 millI ITl 23 01 D @ID ITl 31 22 01 
•. : c· ':I 

<: ...... - millI 0 23 02 D @ID 0 31 22 02 
~:;B3 millI 0 23 03 D @ID 0 31 22 03 
"'''''0-.. ~,:, ... ., millI 0 23 04 D @ID 0 31 22 04 
;.~f·B5 millI m 23 05 D @ID m 31 22 05 
:;~f'£ millI @J 23 06 D @ID @J 31 22 06 
GSf:-" millI 0 23 07 D @ID 0 31 22 07 
GSEf millI (!] 23 08 D @ID (!] 31 22 08 
[S8? millI @ 23 09 D @ID (!) 31 22 09 
;;·SB~ millID 23 11 D @ID D 31 22 11 
":$8£ millItJ 23 12 D @ID tJ 31 22 12 
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HP·97 HP·97 HP·97 HP·67 HP·67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

rC' pr 
""~'k'" aDm 23 13 a ~ m 31 22 13 
GSpr aD III 23 14 a ~ 1lI 31 22 14 
~SBE aDD 23 15 a ~ D 31 22 15 
'"=C. 
,; .. ''''~ aD a m 23 16 II iii IGSB " m 32 22 II 
eSE-£:. aD a 0 23 16 12 iii IGSB ·1 0 32 22 12 
f:Sf:~ aD a @) 23 16 13 iii IGSB "@) 32 22 13 
;SB.J aD a @) 23 16 14 iii IGs8.1 @) 32 22 14 
;2£. aD a 0 23 16 15 iii IGSB'10 32 22 15 
GSSi aDrm 23 45 a ~ rm 31 22 24 
;:TOC em@) 22 00 em@) 22 00 
"Tn, emQ] 22 01 emQ] 22 01 I;", .. ' J, 

G'T02 em (I] 22 02 em (I] 22 02 
~T03 emrn 22 03 emrn 22 03 
G:iD4 em0 22 04 em0 22 04 
'"' Tn t 
l- , ..... ' em lID 22 05 em lID 22 05 
1;T[I£ em0 22 06 em0 22 06 
:;T~:- emrn 22 07 emrn 22 07 
"Tnc 
.' ' ....... em0 22 08 em0 22 08 
t;TC9 em(!) 22 09 em(!) 22 09 
r~,. , 

t." , _'M ems 22 II ems 22 II 
.; TCE emm 22 12 emm 22 12 
;:0::- emm 22 13 emm 22 13 
:;;OD em III 22 14 em III 22 14 
;TGE emD 22 15 emD 22 15 
G'TC.,;. em a m 22 16 II em a m 22 31 II 
~TC:(. em a 0 22 16 12 em a 0 22 31 12 

';'-TD~ em a @) 22 16 13 em a @) 22 31 13 
r ~,.,_1 em a @) 22 16 14 em a @) 22 31 14 <: ..... ... 

;;rOe em a 0 22 16 15 em a 0 22 31 15 
rTn' .. ~ , .. ' , emrm 22 45 emrm 22 24 
"'Hf'1~ a l -HMs l 16 35 IiII-HMs l 32 74 
!.J~; .... a l HMS-I 16 36 a ~ 31 74 
H!'tS-+ a IHMS+ 1 16-55 III I H.MS+ I 35 83 

TI-'''' a §J 16 34 a §J 31 83 ," 
ISZ! a oma 16 26 46 a om 31 34 . ,. ... a omrm 16 26 45 iii I.szwl 32 34 ~ ':'_ I 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

~~e!..f' 1m@) 21 00 D ~ @) 31 25 00 
~!..B~l 1m0 21 01 D ~ 0 31 25 01 
l!..BL~' Imm 21 02 D ~ m 31 25 02 
,,:"EL3 Imm 21 03 D ~ @] 31 25 03 
1:"£!.-4 1m0 21 04 D ~ 0 31 25 04 
*:"PL5 Imm 21 05 D ~ m 31 25 05 
f...BL6 1m0 21 06 D ~0 31 25 06 
t~PL7 1m0 21 07 D ~ 0 31 25 07 
.. _BU:-' 1m0 21 08 D ~ (!) 31 25 08 
,LB:"~ Im(!) 21 09 D ~ [!J 31 25 09 
i:LE:Ui ImD 21 11 D ~ D 31 25 11 
,:'BLB 1m I] 21 12 D ~ I] 31 25 12 
,LB1..[ Ima 21 13 D ~ a 31 25 13 
.:"81..D Imm 21 14 D ~ m 31 25 14 
~cBLf ImD 21 15 D ~ D .31 25 15 
_.L BL", Im D @] 21 16 11 o IlBL oI0 32 25 11 
'LE:l..r. 1m D @) 21 16 12 o IlBL oI@) 32 25 12 __ eLc 

Im D0 21 16 13 o ILBu l0 32 25 13 
.U!U 1m D @) 21 16 14 D [!g)@) 32 25 14 
*LBLe Im D 0 21 16 15 o ILBU l0 32 25 15 

:"H I!lJ 32 D Ihffi 31 52 
LOG D ~ 16 32 D ~ 31 53 

I ';'TV 
....... j . D ILAST xl 16-63 IlI ILST xl 35 82 

a -45 a 51 
MR; D I MERGE I 16-62 DIMERGE I 32 41 

,~ ! D @ 16 52 1lI @ 35 81 
.p CD 34 D ~ 32 72 

m 55 D ~ 31 82 
·.~H D ly_cH I 16 55 o IY.CH I 32 82 
r' , . D 0 16-24 111 0 35 73 

a -55 a 61 

''FEG D~ 16-13 1lI ~ 35 74 
""CT .. r .. " D I STACK I 16-14 DlsTK I 32 84 
c-P7"' IlmIlIEI -14 DEl 31 84 
;,;:; D ~ 16-51 D ~ 31 42 
,::off D I PAUSE I 16 51 1111 Pi\USE I 35 72 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

-p ClI 44 D (g 31 72 
e'J liD -31 m~ 35 53 
C;:',t D (g 16-31 m ~ 35 54 

F':4: D ~ 16-22 m ~ 35 42 
F-~ D ~ 16 46 D IQ;] 31 73 

PC-!..C 1m @] 36 00 1m@] 34 00 
~.:- ; 1m [D 36 01 1m[D 34 01 
r;:': ... 2 1m0 36 02 1m0 34 02 
~., -:- Imm 36 03 Imm 34 03 
F: ... ~ 1m 0 36 04 1m0 34 04 
R~.~: 1m 0 36 05 1m0 34 05 
~ : ... e 1m @] 36 06 1m@] 34 06 
r: _ ~ 1m 0 36 07 1m0 34 07 
FrJ e- lm @] 36 08 Iml!l 34 08 
F: .. ~ 1m @] 36 09 1m@] 34 09 
F ~LA 1mB 36 11 1mB 34 11 
c-::.£ Imll 36 12 Imll 34 12 
e>:LC ImGJ 36 13 ImGJ 34 13 
F'" r, • <.· ... L Ima 36 14 Ima 34 14 

PC'!...£ ImIJ 36 15 ImIJ 34 15 
r:::':.! ImD 36 46 m ~ 35 34 
p~ -; ImllD 36 45 ImllD 34 24 
R=-;",1 ImBJ 36 56 1m liD 34 21 

f'N[' D §@) 16 24 D §@) 31 24 
R· E- lm 51 @!) 84 
RTJ...1 mm 24 m ~ 35 22 

S D 0 16 54 1lJ 0 32 21 
.;,.r 
.. '!,.-. 1m -12 1lJ ~ 32 23 
$Ft D Illil@] 16 21 00 m l@@] 35 51 00 
EFt D Illil[D 16 21 01 ml@(D 35 51 01 
51='2 D Illil0 16 21 02 ml@0 35 51 02 
SF::: D illilm 16 21 03 ml@m 35 51 03 

;<;t BJ 56 liD 21 
: D I8 16 56 m[B 35 21 

':- HI .. ' . ,~ mI 41 D ~ 31 62 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

ZIti-I D I SlN->! 16 41 m I SIN-" 32 62 

SP[ D I SPACE I 16-11 Ell S"",,E I 35 84 

: ,~: Iii 54 D @ 31 54 

E T ~f] mil a @] 35-24 00 mil a @] 33 81 00 
E, T~ 1 mil a CD 35-24 01 mil a CD 33 81 01 

~7'-:.2 mil a m 35-24 02 milam 33 81 02 
:;-:.;:- mil a rn 35-24 03 mil a rn 33 81 03 
E T~4 mil a 0 35-24 04 mila 0 33 81 04 

E""-:'~ mil a m 35-24 05 milam 33 81 05 

:"'7t mil a 0 35-24 06 mila 0 33 81 06 

~T-=: ;- mil a m 35-24 07 milam 33 81 07 
~T.;S mil a 0 35-24 08 mila 0 33 81 08 
:; T -=:.9 mil a @] 35-24 09 mil a@] 33 81 09 
~;-e mil a @] 35-45 00 mil a@] 33 51 00 
_T -; mil a CD 35-45 01 mil a CD 33 51 01 
C-_? mil a m 35-45 02 milam 33 51 02 
:T_] mil a rn 35-45 03 mil a rn 33 51 03 
,'-4 mil a 0 35-45 04 mila 0 33 51 04 
~T_~ mil a m 35-45 05 milam 33 51 05 
~.,..-£ mil a 0 35-45 06 mila@] 33 51 06 

E--- mil a m 35-45 07 milam 33 51 07 

:T-5 mil a @] 35-45 08 mil a @] 33 51 08 

.?T-? mil a @] 35-45 09 mil a @] 33 51 09 

£;+/3 mil a @] 35-55 00 mil a@] 33 61 00 

~;"'1 mil a CD 35-55 01 mil a III 33 61 01 
S;.f2 mil a m 35-55 02 milam 33 61 02 
~T+: mil am 35-55 03 mil a rn 33 61 03 
ST-t4 mil a 0 35-55 04 mila0 33 61 04 
E-"':, mil am 35-55 05 mila m 33 61 05 
E';+t mil a 0 35-55 06 mila0 33 61 06 
2""+'" mil am 35-55 07 mila m 33 61 07 
Si~e mil a @] 35-55 08 mil a @] 33 61 08 
[ T+p mil a @] 35-55 09 mil a @] 33 61 09 
s"',.,e mil a @] 35-35 00 mil a @] 33 71 00 

2T-"1 mil a CD 35-35 01 mil a III 33 71 01 
fT.'r2 mil a m 35-35 02 mil a m 33 71 02 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

STx:; mil a ~ 35-35 03 milam 33 71 03 
2T.~4 mil a 0 35-35 04 mil 130 33 71 04 
STx5 mil a m 35- 35 05 E 13 m 33 71 05 
STx£ mil a IIJ 35-35 06 E I3IIJ 33 71 06 
Si'~? mil a [l) 35-35 07 E 13 [l) 33 71 07 
CT','C E 13 IIJ 35-35 08 E I3IIJ 33 71 08 .... ' ",\,. 

ST-\~ E 13 (!) 35-35 09 E 13 (!) 33 71 09 
CT..:. • .. , -, E iii lID 35- 24 45 E iii lID 33 81 24 
'T -
~. j -. E iii lID 35- 45 45 E iii lID 33 51 24 
~T+; mil iii lID 35-55 45 E iii lID 33 61 24 
2Tx; mil a lID 35- 35 45 E 13 lID 33 71 24 
E'TOe mil@) 35 00 E@) 33 00 
STDl E[D 35 01 E[D 33 01 
STO.? milrn 35 02 Ern 3302 

fTCJ mil~ 35 03 Em 33 03 
ST04 mil 0 35 04 E0 33 04 

STO:' milm 35 05 Em 3305 
STD€. millIJ 35 06 EIIJ 33 06 
STD? mil[l) 35 07 E[l) 33 07 
STi.O " ~ mil(!) 35 08 E(!) 33 08 
ST09 mil(!) 35 09 E(!) 33 09 

STC-A milD 35 11 ED 33 11 

STDB milD 35 12 ED 33 12 
E::0[ milB 35 13 EB 33 13 
,; ~~[ milm 35 14 Em 33 14 

STor milD 35 15 ED 33 15 

S70: milD 35 46 m @ 35 33 
"'T~, • mil lID 35 45 EIID 33 24 ,:. , i.., , 

T4f;'-' o ITAN"'I 16 43 iii ITA.-'I 32 64 

TAN ImI 43 O ~ 31 64 

x 13 - 35 13 71 
u,.., ... ...... ,,.. o I W/OATA I 16-61 O IW/OATA I 31 41 

:'~e'( D Ix;too" l 16-42 O ~ 31 61 

, ,:(' '; o I x~o' l 16-43 D B 31 51 

;..,.[:'? o Ix>o' l 16-44 O §J 31 81 

x,e"' o Ix<o' l 16-45 O ~ 31 71 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

:~~'r a [u .... .,1 16-32 m0J 32 61 
,\=-',''/ a Ix-y'! 16-33 m01 32 51 
t· ...... 
i(" , a Ix>y'! 16-34 m0J 32 81 
i' ,.,.. 

, ~ I a Ix<y'! 16-35 m § 32 71 

a ill 16 53 a ill 31 21 
,'.''E: Ell 53 m ~ 32 54 

\~': I a @) 16-41 II @) 35 24 
Em -41 II§ 35 52 

DI 31 II~ 35 63 





General Index 
A 

Absolute va lue, 86 
AC line operalion, 311 
Accessing subroutines. 197 
Accessories , 306 
Accumulations. 107 
Adding angles, 96 
Adding time, 96 
Addition, 32 
Addressing. 140, 223, 239 
Altering numbers. 85 
Altering programs, 147-167 
Angle conversions, 92 
Antilog, common, 103 
Antilog, natural, 103 
Application paes, 309 
Arithmetic: chain, 62 

simple. 32 
storage, 81 
vector, 118 

Automatic constant, 68 
Automatic display switch ing, 47 
Automatic memory stack, 53 
Automatic register review. 77 
Automatic slack review, 56 
Average (mean), III 
Avogadro's number , 72 

B 

Back-stepping, 148, ISS 
Black prefix key, 28 
Blank card, read ing, 132 
Blank cards, ordering , 308 
Blank display, 316 
Battery care, 315 
Satlery operation, 311 
Batlery replacement, 313 
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Beginning of a program , 133 
Blue prefix key, 28 
Blurring display, 317 
Branching, 179-195 
Branching , indirect , 238 
Branching, rapid reverse , 244 

C 

Calendar functions program, I7 
Card holder, 308 
Card maintenance, 315 
Card reader, 124,271·297 
Cards, magnetic , 271 
Case, fie ld, 308 
Chain calculations, 34 
Changing a program. 147 
Changing sign . 29 
Changing the battery, 313 
Charging temperature, 318 
Charging the battery, 312 
Charging lime, 311 
Cleaning magnetic cards. 3 15 
C learing: di splay. 29, 57 

fl ags, 255 
primary regi sters. 79 
program memory, 132 
secondary registers, 80 
slack, 80 

Command-c leared flags, 256 
Common an tilog, 103 
Common logarithms, 103 
Conditional branching, 185 
Conditional operations, 186 
Constant arithmetic , 68 
Controlling the di splay , 41 
Conversions: decimal degrees/degrees, minutes, seconds, 95 

degrees/radians, 92 
hours/hours, minutes, seconds, 95 
polar/rectangular coordinate , 99 

Correcting statistical data , 116 
Counler, I-register, 217 
Cube roolS , 105 



D 

Data cards, 279 
Data entry nag (F3) , 260 
Data storage. 71 
Decrementing I-register, 215 
Default function s, 30, 130 
Defecti ve battery pack, 315 
Degrees mode, 93 
Degrees to radians, 92 
Deleting program instruct ions, 148, 161 
Delet ing statistical data, 116 
Designing a program, 141 
Dirty cards, 315 
Display: blank , 316 

blurring , 317 
error, 50 
low power, SI 

Display fonnalting, 42 
Display, indirect, 22J..229 
Displaying I-register contents, 214 
Display keys , 42 
Division, 33 
Documenting a program. 141 

E 

Editing a program , 147-167 
End of program, 134 
Engineering nmat ion, 45 
Entering exponents of 10, 48 
ImIml key , 32, 58 
Error conditions, 320 
Error di splay , 50 
Exchange key . 55 
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Exchanging primary and secondary register conten ts, 74 
Exchanging x and I. 214 
Exchanging x and y, 55 
Executing a program, 138, 152 
Exponentiation , 104 
Exponents of ten , 48 
Extracting roots, 89, 105 
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F 

Factorials, 88 
Faulty card reader operation, 317 
Fibonacci numbers, 247 
Finite loops. 189 
Fixed point display, 44 
Flags, 255-269 
Flowcharts. 141 
Formatting the di splay, 42 
Four-register stack, 53 
Fractional di splay. 87 
Function keys, 27 
Funct ions, trigonometric, 92 
Functions, stati stical. J 07 

G 

Getting started, 27 
Gold prefix key, 28 
Golden ratio, 252 
Go to , indirect , 224, 238 
Go 10 instruction, 148, 157, 179-191 
Go to subroutine , 197 
Go to subroutines, indirect , 224, 239 
Grads mode, 93 

H 

Halt execution, 172 
Hard case, 308 
Head-cleaning card , 316 
Hours, decimal, 94 
Hours, minutes. seconds, 94 
HP-97 , 299 

Improper card reader operat ion, 317 
Improper operat ions, 50, 320 
Incrementing I-register , 215 
Ind irect di splay control, 225 
Indirect address, 224 
Indirect operat ions, 223 



Indirect store and reca ll , 229 
Inequality conditionals, 186 
In finite loops , 180 
Initializing a program. ISO 
Input pause, 175 
Inputting a program, 134 
Inserting a card . 124 
Inserting an instruction. 154 
Integer di splay. 86 
Integer exponent . 104 
Interchangeable software , 299 
Interrupting a program , 169 
I-register, 73, 213-250 

K 

Keyboard functions, 30 
Keycodes, 129,299,324 
Key index. 8 
Keying in numbers, 28 

L 

Labelling rout ines, 133 
Labels, 133 
Label search, 137 
LAST X regi ster , 67 
Limits, subroutine . 206 
Loading a prerecorded program , 124 
Loading a program, 21, 134 
Loading data from a card , 281 
Logarithms, 103 
Looping , 180, 217 
Low power di splay , 51 

M 

M ach number . formula for. 106 
Magnetic card maintenance. 315 
Magnetic card recording. 23 
Magnetic cards, 271 
Marking a card. 278 
Matrix, keycode, 128 
Mean , III 
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Memory: program , 127 
registers, 71 
slack, S3 

Merged loading of data , 286 
Merging programs, 274 
Modifying a program , 154 
Moon rocket lander program , 124 
Multiple card packs , 308 
Multiplication, 33 

N 

Natural logarithm , 103 
Negative numbers, 29 
Nested subroutines, 207 
Net amount , 91 
Nonrecordable operations, 147 

o 
One-number functions, 31 , 60 
One-year warranty, 318 
Operating temperature, 318 
Optional accessories, 306 
Ordering accessories, 309 
Outlining a program , 141 
Overflow di splay , SO 
Overflow. storage registers, 83 

P 

Pause , program . 172.177 
Pausing for input , 175 
Pausing to view output , 172 
Pausing to read a card , 292 
Percentages . 90 
Percent of change, 91 
Permutations, 88 
Pi , 89 
Polar ( 0 rectangular coordinates. 99 
Population, standard deviation of, 115 
Prefix keys, 27 
Prerecorded program , 124 
Primary-exchange-secondary, 74 



Primary registers, 71 
Program card holder. 308 
Program cards. 272 
Program execution, 138 
Program loop, 180 
Program memory. 127 
Program pause, 172·177 
Program steps, 127 
Program subroutines, 197-211 
Programming . 123-269 
Programming key index, 10 
Programming pads, 307 
Protected regislers, 74 
Protecting a card . 278 
Pythagorean theorem program , 149 

Q 

Quadratic roots program, 198-203 

R 

Radians mode, 93 
Radians to degrees, 92 
Raising numbers to powers, 104 
Random number generator, 204 
Ratio of increase/decrease, 91 
Reading a card, 124 
Recall , indirect, 229 
Recalling contents of secondary registers, 76 
Recalling numbers, 72 
Recharging the batlery . 312 
Reciprocals , 87 
Recording a program, 23, 272 
Recording data onto a card, 279 
Rectangular to polar coordinates, 99 
Register review, 77 
Registers, memory, 71 
Registers, stack , S3 
Repair policy, 318 
Repair time, 318 
Replac ing the battery, 313 
Reserve power pack, 307 
Resetting to step (X)(), 151 
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Return instructio n , ]34 
Reverse branching . 244 
Reviewing the stack , 54 
Roll-down ke y, 54 
Ro ll -up key, 55 
Rounding numbers, 85 
Ro utines. 197-211 
Running a program , 137, 160 
RUn/SlOP function , 169 

S 

Saving a program, 23 
Scientific nOlation, 43 
Scratched cards . 317 
Searching for a label. 137 
Secondary registers, 74 
Security crad le , 307 
Seed , 204 
Self-di scharge rate, battery , 315 
Service and maintenance, 310·319 
Setting nags , 255 
Shipping charges , 319 
Shipping instructions. 318 
Sign change, 29 
Simple arithmetic, 32 
Single-step execution, 152, 207 
S ing le-Slep key, 128, 147 
Single-step viewi ng withou t exec ution. ISS 
Square roots. 89 
Squaring, 89 
Slack lift. 59, 322 
Stack , memory . 53 
Slack review , a utomatic. 56 
Standard accessories. 306 
Standard de viat ion, 113 
Standard deviation, population. liS 
Standard pac, 17, 124 
Start of program, 133 
Statisti cal functions, 107 
Statistical registers , 108 
Stepp ing backwards, IS8 
Stepping through a program, 128 
Stopping a program , 127, 134 



Storage, indi rect, 229 
Storage register arit hmetic, 81 
Storage register arithmetic, indirec t, 232 
Storage register overfl ow, 83 
Storage registers, 71 
Storage temperature, 318 
Store I. 73 
Sioring numbers. 72 
Subroutine limits, 206 
Subroutines, 197·211 
Subtracting angles, 96 
Subtracting time , 96 
Subtraction, 39 
Symbols, fl owchart, 142 

T 

Temperature range, 318 
Test -cleared flags , 256 
Test for zero, I-register, 215 
Tests, conditional, 186 
Top-of-memory marker . 127 
Trigonometric functions, 92 
Trigonometric modes, 93 
Two-number function s, 32, 60 

U 

Unconditional branching. 179 
Unprotected card. 273 
Using subroutines, 204 

V 

Vector arithmetic . liS 
Viewing program memory . 155 
Viewing program ou tput , 172 
Volume of cylinder program , 173 

W 

Warranty, 318 
Writing a program , 21 , 133 
Worksheets, programming , 307 

X 

x-exchange- I, 214 
x-exchange-y, 55 
X-register, 53 
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Service Card 
Refer to the appendix of your Owner's Handbook to diagnose 
a calculator malfunction. The warranty period lor your 
calculator is one year from date 01 purchase. Unless Proof of 
Purchase is enctosed (sales slip or validation) Hewlett-
Packard will assume any unit over 12 months old is out of 
warranty. (Proof of Purchase will be returned with your cal-
culator.) Should service be required , please return your 
calculator, charger, batteries and this card protectively 
packaged to avoid in-transit damage. Such damage is not 
covered under warranty. 

Inside the U.S.A. 
Return items safely packaged directly to : 

Hewlett-Packard 
APD Service Department 

P.O. Box 999 
Corvallis, Oregon 97330 

We advise that you insure your calculator and use priority 
(AIR) mail for distances greater than 300 miles to minimize 
transit times. All units will be returned by fastest practical 
means. 

Outside the U.S.A. 
Where required please fill in the validation below and return 
your unit to the nearest designated Hewlett-Packard Sales and 
Service Office. Your warranty will be considered invalid if this 
completed card is not returned with the calculator. 

Model No. Serial No. 

Dale Recerved 

Invoice NO.IOelivery NOle No. 

Sold by : 

( J 



Calculator CatalOg and BUying Guide Request Card 
Primary Interest: 

Thank you for your order. A friend or associate might also 
like to know about Hewlett-Packard calculators. If you 

o Scientific 
would like us to send him/her the new HEWLETT-
PACKARD PERSONAL CALCULATOR DIGEST (the HP 

Calculators 
Magazine and Product Catalog), please write his/her 

Business name and address on this postage paid Request Card. 
o Calculators Name 

, 

Fully Scientific 
o Printing Calculator Title 

o All the above Company 

Valid in U.S. only 
Street 

HE WLETT' PA CKA RD 
City State Zip 

i 
430H 



., 

Useful Conversion Factors 
The following factors are provided to 10 digits of accuracy where possible. 
Exact values are marked with an asterisk. For more complete information 
on conversion factors , refer to Metric Practice Guide E380-74 by the 
American Society for Testing and Materials (ASTM ). 

Length 
1 inch 
1 foot 
1 mile (statute)t 
1 mile (nautical)t 
1 mile (nautical)t 

Area 
1 square inch 
1 square foot 
1 acre 
1 SQuare milet 

Volume 
1 cubic inch 
1 cubic foot 
1 ounce (fluid)t 
1 ounce (fluid)t 
1 gallon (tluid)t 

Mass 
1 ounce (mass) 
1 pound (mass) 
1 Ion (short) 

Energy 

= 25.4 millimeters" 
= 0.304 8 meter' 
= 1.609 344 kilometers' 
= 1.852 kilometers' 
= 1.150 779 448 miles (statute)t 

== 6.451 6 square centimeters' 
= 0 .092 903 04 square meter' 
= 43 560 square feet 
= 640 acres 

= 16.387 064 cubic centimeters" 
= 0.028316847 cubtc meter 
= 29.573 529 56 cubic centimeters 
= 0 .029 573 530 liter 
= 3 .785 411 784 liters" 

= 28 .349 523 12 grams 
= 0.453 592 37 kilogram' 
== 0.907 184 74 metric Ion" 

1 British thermal unit 
1 kilocalorie (mean) 
1 watt-hour 

= 1 055.055853 joules 
'"' 4 190.02 joules 
= 3 600 joules' 

Force 
1 ounce (force) = 0.27801385 newton 
1 pound (force) = 4 .448 221 615 newtons 

Power 
1 horsepower (electric ) = 746 watts· 

Pressure 
1 atmosphere 
1 atmosphere 
1 atmosphere 

Temperature 
Fahrenheit 
Celsius 
kelvin 
kelvin 
kelvin 

= 760 mm Hg al sea level 
= 14.7 pounds per square inch 
= 101 325 pascals 

= 1.8 Celsius + 32 
= 519 (Fahrenheit - 32) 
== Celsius + 273.15 
= 519 (Fahrenheit + 459.67) 
= 519 Rankine 

t U.S. values chosen. • Exact values. 
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