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H P-I L Introduction THE CASSETTE DRIVE 
The new HP82161A Digital Cassette. 

Drive is an HP-IL mass-storage device. 
Each of the digital mini-cassettes driven by 
this device can store up to 131,072 bytes of 
data, programs, status information, and 
directory in files that you name. Just think: 
131,000 bytes is over 50 times the full RAM 
capacity of the HP-41CV! In fact, we have 
stored on just 3/4 of one mini-cassette, a l l  of  
the programs in every  HP-41 "Solu- 
tions" book! This is why we call it  mass 
storage. Also, the  HP82161A Digital 
Cassette Drive is fast, with an  average file 
access time of 13 seconds, and a 30-second 
maximum rewind time. Yet, accessing a 
program file is easy. With the Digital 
Cassette Drive in the loop, simply place the 
name of the file in the ALPHA register, key 
in lXEQl "READP", and the program is 
available in the RAM of your HP-41 within 
seconds. Other files are accessed (and 
recorded) just as easily by executing 
different HP-IL commands. 

THE PRINTER 
The new HP82162A Thermal Printer/ 

Plotter is  an  HP-IL compatible device that 
is  similar in appearance and function to the 
HP 82143A Thermal Printer/Plotter. In 
addition to all of the convenient features of 
the HP 82143A Thermal Printer/Plotter 
such as  double- and single-wide printing, 
right and left justifying, 128 standard 
characters, and special character building, 
the new HP-IL printer has a FORMAT 
statement that allows you to automatically 
center words on the page and to easily 
right- and left-justify two columns. Plus, 
the new HP82162A Thermal Printer/ 
Plotter has a 101-element buffer, and a 
STANDBY position of the on-off switch 
helps conserve battery power. 

On December 21, 1981, the Hewlett- 
Packard Interface Loop concept became a 
reality. This date marked the beginning of 
a new era in low-cost systems for electronic 
data transfer and electronic control. 

Now, your HP-41 hand-held computer 
can easily communicate with, and control, 
a n y  Hewlett-Packard Interface Loop 
(HP-IL) peripheral. Present HP-IL periph- 
erals include a printer, a digital cassette 
drive, a converter, and a digital multi- 
meter.* But that's not all. A video interface 
has been announced but will not be 
available until later this year. Also, with 
the new HP 82938A Series 80 HP-IL 
Interface Card, your HP Series 80 Personal 
Computer can interact with your HP-41 
through HP-IL, and it can act as  a 
controller of the HP-IL loop. And, with the 
addition of the new HP 82182A Time 
Module, your HP-41 becomes a care-free, 
t ime-based controller .  Ah,  bu t  t h i s  
i s  jumping ahead ;  let 's d iscuss  the  
fundamentals. 

The HP-IL concept revolves around a 
two-wire cable that can connect as  many as  
30 HP-IL devices in a closed series loop. 
HP-IL is a "master-slave" interface, mean- 
ing that one active controller regulates the 
information flow between all of the devices 
in the loop. Data and commands move 
around the loop in one direction.. 

The reason we use such terms as "the 
controller" and "a device" is because HP-IL 
is a general-purpose interface. The elements 
of the system that you choose to use will be 
tailored specifically to your application. 
This is the flexibility of the HP-IL concept. 

At the core of this new concept is the new 
HP 82160A HP-IL Module. This module fits 
into any of the four HP-41 ports, and it 
expands the HP41 with a powerful set of 
functions for interaction with the devices in 
the loop. Now, printers, mass-storage d e  
vices, and a variety of instruments can be 
controlled by the HP-41 through one port! 
* Thrs drgrtal multrrneter rs not auarlable through HP 

Calculator Dealers. Contact your local HP Saks Offzce 
for more inforrnafwnandpnces. 
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THE MULTIMETER 
AND THE CONVERTER 

With  HP-IL, your HP-41 can control, and 
take data readings from, the new HP 3468A 
Digital Multimeter. Or, i f  you have a 
considerable knowledge o f  electronics and 
interfacing techniques, you can use the new 
HP 82166A HP-IL Converter to connect 
your own 8 or 16 bit-parallel device into the 
HP-IL system. 

A general application o f  such an  HP-IL 
system would use the new HP82182 Time 
Module, which i s  discussed i n  the following 
article, to "wake-up" the HP-41 in  the 
middle o f  the night, while you are at home 
sleeping. Automatically, then, the HP-41 
would begin to execute a control program. 

HP-IL allows you to program the HP-41 to 
power-up devices in  the loop, take readings 
from instruments, make data listings, read 
subprograms from masd storage devices, 
and interact with other devices in  the loop 
as prescribed by the programs. T h e  exten- 
sive programming capabilities o f  the HP-41 
allow it  to make critical decisions based on 
the data received from the instruments i n  
the loop and interact with other devices in  
the loop, acc~rdingly. Then,  with its job 
complete, the HP-41 can power-down the  
devices i n  the loop, including itself. When  
you arrive at work in  the morning, after a 
good night's rest, a printer listing awaits 
you, documenting the events of  the night as 
monitored b y  the  HP-41! 

SEE YOUR HP DEALER... 
At this point, you have read the intro- 

duction to a n  entirely new concept i n  
electronic communication and control that 
represents a major technological break- 
through. Th is  is a good point to sit back, 
relax, and think about the implications o f  
the HP-IL concept. Just think: now, with 
the HP products that were announced on 
December 1, 1981, thousands o f  electronic 
control applications can be tackled b y  
portable, affordable, devices. 

And,  this is only the beginning. Hewlett- 
Packard is committed to continuing its 
quality support o f  HP-IL. T h e  devices that 
are compatible with the HP-41 as a main- 
frame controller will be compatible with 
future hand-held computers ,and personal 
computers with input/output capabilities. 

TIME MODULE 
T h e  new HP82182A Time Module gives 

you the ability to incorporate precise time 
and date into your calculations. Wi th  this 
module, your HP-41 can be a clock, a 
calendar, a stopwatch, an  alarm, and 
there's much more. 

You  can set up to 253 separate alarms in  
the HP-41 (depending on the amount o f  
memory available), and any alarm can be 
set to repeat itself again and again after a 
desired time-interval. A n  alarm will acti- 
vate whether or not the calculator i s  on. 
And, when you set an  alarm, you can 
choose to  make it  either a tone alarm, a 
message alarm, or a control alarm. W h e n  a 
control alarm activates, the HP-41 "wakes 
up" and immediately begins execution of  a 
specified program. This  feature makes the 
Time Module a valuable component o f  any 
HP-41 controlled HP-IL system. 

T h e  Time Module uses a quartz crystal 
for dependable accuracy. And, with the  
module's "built-in" programmable accu- 
racy factor, your HP-41 can " f ine  tune" 
your Time Module, thus giving it  a time- 
keeping ability that  will amaze even the 
most scrutinizing o f  accuracy bu f f s .  

There is no other hand-held computer like 
the HP-41. And now the HP 82182A Time 
Module takes the  HP-41 one more step 
forward. 

Page 2 KEY NOTES V6N1 Feb 1 9 8 2  



EXTENDED FUNCTIONS/ 
MEMORY MODULE 

The new HP82180A Extended Func- 
tions/Memory Module expands your HP-41 
with 47 new functions and 889 bytes of 
"extended" memory. 

Such new functions a s  "programmable 
size" and  "programmable assign" allow 
you to change the memory configurations 
and keyboard-function assignments under 
program control. Plus, there is  a "SIZE?" 
function tha t  returns the present number of 
allocated data  registers to the X-register. 
We know, from the number of "SIZE?" 
routines tha t  you have contributed to KEY 
NOTES, that this is a popular function. 
Other popular functions include the  
"register-swap" and "register-move" func- 
tions tha t  help you to easily manipulate 
blocks of data registers. 

Other new "memory-management" func- 
tions give you access to, and control over, 
extended memory. This extended memory 
brings file-structure and file-management 
capability to the HP-41. Three types of files 
can be created in extended memory: pro- 
gram files, data-storage files, and  ASCII 
files. No.w, the HP-41 can store and  
manipulate ASCII files, thus giving it a 
communication link with larger computers. 

There are 889 bytes of extended memory 
in the H P  82180A module, and the memory- 
management functions contained in this 
module also give you access to even more 
memory housed in the new HP82181A 
Extended Memory Module. 

EXTENDED MEMORY MODULE 
Each new H P  82181A Extended Memory 
odule adds 1,666 bytes of extended 
emory to the HP-41. Used together with a 
ew H P  82180A Extended Func t ions /  
emory Module, up to two HP82181A 

ded Memory Modules may be added 
HP-41, equipping the computer with 
b y t e s  of ex tended  C o n t i n u o u s  
y. With the 2,233 bytes of Random 
Memory in a n  HP-41CV (or HP-41C 
Quad RAM), you can have a total of 

bytes of pocketable, Continuous 
ory!! (An H P  82180A Extended Func- 
/Memory Module must be in  your 
1 before it can interact with a n  

P 82181A Extended Memory Module.) 

EE YOUR HP DEALER ... 
describe the full 
e of these new 

a1 H P  Dealer to 
a n  be done with 
products. You'll 

Corvallis Library Corner 

The Users' Library 'is a service to 
HP-67/97/41 programmable calculator 
owners. As a member of the Users' Library, 
one of your major benefits is  that you are in  
communication with H P  calculator users 
all around the world. Programs that  are the 
result of many hours of brain-work by 
fellow H P  calculator users are  yours a t  a n  
almost insignificant price. And, although 
anyone may order programs from the 
Users' Library, there are countless advan- 
tages to becoming a member. Read on ... 

LIBRARY SUBSCRIPTIONS 
(CORVALLIS) 

There aren't many investments you can 
make tha t  give you a n  immediate return of 
over twice the invested value, but a 
subscription to the Users' Library is a n  
investment that  does just that ,  and  better. 
I n  the United States and Canada, the fee 
for a one-year subscription to the Users' 
Library is $20.* This $20 fee places you on 
the mailing list to receive the Catalog of 
Contributed Programs ($10) and one up- 
date, and the Programmers Reference 
Guide (available March 1: a $10 value). 
Plus, you will presently receive a coupon 
good for four free programs, each program 
valued a t  $6. And, for the year of 1982, H P  
KEY NOTES will be sent to you free ($5 
value) if you are  a member of the Users' 
Library. Now, if you get out your H P  
calculator and  total these figures, you will 
find tha t  for a n  initial investment of $20, 
you get a package with a monetary value of 
$49. And the monetary value is  only a small 
part of the true value of being a Users' 
Library member. 

If you live outside the U.S. or Canada, the 
fee for a one-year subscription to the 
Corvallis Users' Library is  $30* because of 
considerably higher postage and  handling 
charges. Though you don't double your 
investment here, you still have everything 
to gain by becoming a Users' Library 
member. 

And, you have a choice of how you renew 
your subscription. You can pay either the 
full subscription price ($20 in the U.S. and 
Canada, $30 elsewhere) and  receive a 
coupon for four free $6 programs ($24 
value), or if you don't need the four free 
programs, you pay only half of the original 
subscription price ($10 i n  the U.S. and 
Canada, $15 elsewhere). 

You can subscribe to the Users' Library 
by using the fprm on page 15 or you can 
charge it to your major credit card over the 

* U . S .  dollars. Orders from anywhere outside the U.S.  
must include a negotiable check (or money order), i n  
U.S.  dollars, d r a w n  on a U.S.  bank. Al l  orders from 
anywhere outside the U.S. must include a n  additional 
10 percent fee for special handling and a l r  mailpostage. 
/For example, an order for two programs = $6 X 2 = $12 
+ $1.20 = $13.20 1olal.l lf you liue i n  Europe. you should 
order K E Y  N O T E S  programs directly from the Geneca 
U P L E .  but make certain you make payment  as required 
by Users' Program Lthrary Europe; the a b o ~ l e  $6 fee rs 
~ o o d  only for orders to thc Coruallis Library. 

phone. (Call 800-547-3400, except from 
A l a s k a  a n d  H a w a i i ;  i n  Oregon  c a l l  
503-758-1010.) 

The greatest advantage of Library member- 
ship is being able to choose from a large 
collection of software that  is immediately 
ready to serve you in your application. The 
savings in  time and effort are worth much 
more than the small membership fee. 

You also should look into the possibility 
of the Library fee being income tax 
deductible. You might even be able to 
deduct the cost of some purchased Library 
programs. 

ORDERING PROGRAMS 
HP-67/97 and HP-41 programs featured 

in KEY NOTES are now available from 
both the Library i n  Corva'llis and  the 
Library in  Geneva. R e a d e r s  in E u r o p e  
s h o u l d  o r d e r  f r o m  G e n e v a  (address  o n  
b a c k  cover)  t o  g e t  q u i c k e r  service.  
Readers elsewhere should order from Cor- 
vallis, where programs cost $6* each and 
each program includes documentation and 
prerecorded magnetic cards; for HP-41 
programs, this $6 price includes bar code. 

Whenever  possible ,  use  t h e  Users '  
~ i b r a r y  Order Form in your Catalog of 
Contributed Programs to place orders for 
programs you see in KEY NOTES. If you do 
not have a n  order form, a plain piece of 
paper with your name and address and the 
program numbers you desire is  certainly 
adequate. Make certain that  your address is  
legible and complete. 

Mail your order and a check or money 
order to the Corvallis or Geneva address 
shown on the back cover of KEY NOTES. 
Don't forget to include your State or local 
taxes. Or, in the U.S., you can place your 
order by calling toll-free: 800-547-3400, 
except from Alaska and Hawaii (in Oregon 
call 503-758-1010). 

When ordering from outside the U.S., 
a t t a c h  y o u r  p a y m e n t  t o  y o u r  o r d e r .  
Much time is  wasted and orders are held up, 
trying to match orders and  checks that  are 
sent in separately. Your payment can be in 
the form of an International Money Order, 
a Foreign Draft, or the equivalent. Any 
payment must be in U.S. dollars, drawn on 
a U.S. bank, otherwise it will be returned to 
you. Another option for payment is to use 
such major credit cards a s  American 
Express, VISA, or Mastercard. 

Orders are usually shipped within 2 
working days after they are received in 
Corvallis. However, if you need a program 
yesterday, call us today a t  503-757-2000, 
extension 3371. Although we can't get i t  to 
you yesterday, we'll do our best to get it in  
the mail today. 

SUBMITTING PROGRAMS 
P r o g r a m s  s u b m i t t e d  to  t h e  U s e r s '  

Library should be on Hewlett-Packard 
standard Library submittal forms, or they 
should include, a t  least, the documentation 
required by those forms. To maintain the 
high quality of the programs submitted to 
the Users' Library, we encourage you to 

(Continued) 
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(41) Flipo #01477C (Price: $12.009 
I f  you liked the game program "Reversi," 

you will flip over this one. Flipo is an 
implementation o f  a board game, best 
known in the U.S. as OTHELLOs which is  
marketed by Gabriel Industries, Inc. This 
program offers you many options. For 
instance, there are three playing modes: no 
printer connected, printer connected and 
ON, and printer connected and OFF. And, 
you can change the playing mode at will 
during the game. 

This program allows you to review the 
board and the last two plays i n  any playing 
mode, and it  offers you five playing levels. 
The code has been optimized for execution 
time; a game can be completed i n  as little as 
15 minutes, depending on the playing mode 
and your response time. Required acces- 
sories: 3 Memory Modules. (612 lines, 1,792 
bytes, 40 pages) 
Author: Rober t  S w a n s o n  

Portland, Oregon 

LIBRARY CONTEST WINNERS 
ANNOUNCED 

In KEY NOTES V5N2 we announced the 
Users' Library P r o g r a m  S u b m i t t a l  
Contest .  In the following issue, V5N3, we 
announced the winners for the month o f  
September. In this issue, we have the 
w inn ing  programs for October and 
November. 

As you know, three programs were to be 
chosen on merit each month. You  will 
notice that four programs are featured as 
the winners for the month o f  November. 
Two o f  these programs were contributed by 
the same author, and we chose to feature 
both o f  them. Here, then, are the winners 
for October 1981. 

(41)  Analys i s  o f  Laboratory S t r e n g t h  
T e s t  Data #67000-99952 (Price: $10.) 

This  package is made up o f  nine inter- 
related programs that deal with the analy- 
sis o f  data obtained from laboratory rock 
strength tests. Three programs take the 
Mohr-Coulomb failure criterion to deter- 
mine angle o f  friction and cohesion. Three 
programs deal with nonlinear failure analy- 
sis o f  intact or jointed rock. One program 
develops the Mohr envelope, one deter- 
mines material constants, and one tabu- 
lates principal stresses. Programs can be 
run together without re-entry o f  data. 
Programs run with or without the printer; a 
neat printout format is used. For those with 
only 3 Memory Modules, a shorter program 
i s  described. Required accessories: 4 
Memory Modules. (862 lines, 1796 bytes, 43 
pages) 
Author: J o h n  L. Gilby 

Maidenhead, Berkshire, England 
(Congratulations. Mr. Gilby! You have 

done an  excellent job of documenting this 
program. Your example problems are clear 
and concise and it  is handy that you have 
included data-review and error-correction 
routines. This program is a winner, for 
sure-Ed). 

( 6 7 / 9 7 )  Gear  Mesh  Design-Spur Gears  
#67000-99953 (Price: $10.) 

Given a minimum of  basic gear informa- 
tion, this program, calculates the data 
required to design a meshed pair o f  full- 
depth involute spur gears. Outputs include 
testing pitch ratio, backlash, contact ratio, 
distance between centers, and more. Also, 
this versatile program allows the user to 
manipulate the design through various 
inputs in order t o  customize the gear pair. 
Any  potential design errors are flagged for 
user decision. This  program does not work 
on the HP-41. (411 lines, 39 pages) 
Author: Michael R .  Cascini  

Cedar Rapids, Iowa 
(Congratulat ions,  Mr. Cascini! You 

thought of  all the angles on this program. 
You have included many pages of  clearly 
stated, typed documentation. You defined 
all your terms and included a flow chart of 
the program. Also, this program is com- 
patible with either customary U.S. units or 
Metric units. It is easy to see why  this 
program won. Anyone with a knowledge o f  
gear mesh design will want this program in 
their HP-67/97program library-Ed.) 

( 6 7 / 9 7 )  S h e e p  P r o d u c t i o n  Mode l  
#67000-99954 (Price: $ lo*)  

This  program simulates both physical 
and financial aspects o f  sheep flock man- . 

agement. This  allows users to compare 
differing management strategies and dif- 
ferent flock types and, from this informa- 
tion, operate their flock more efficiently. 
This  program does not run on the HP-41. 
(1116 lines o f  programming on 5 cards and 
over 80 pages o f  documentation) 
Author: J o h n  Pauley 

Tasmania, Australia 
(Congratulations, Mr. Pauley! It is ob- 

vious that hours and hours of work went 
into preparing this splendidly documented 
program. You have included flow charts, 
term definitions, and example problems. 
You have a table o f  contents, appendices, 
the whole works. This is an  unquestionable 
winner. Any  sheep-farmer or agricultural 
extension officer will jump at the chance to 
have information like this at his or her 
fingertips-Ed.) 

Now, we have the Users' Library Pro- 
g ram Submi t ta l  Con t e s t  winners for 
November 1981. 

( 41 )  Circular Pla te  w i t h  Hole-Plate 2 
#67000-99948 (Price: $ lo*)  

This  program will provide the user with 
displacement, slope, and stress calculations 
at any radius on a circular plate with a 
center hole, considering the outside edge 
free and the inside edge either simply 
supported or fixed. The  user may apply a 
uniform pressure load o f  any  band-width, a 
ring load, or a combination o f  both 

anywhere on the plate. Required acces- 
sories: 4 Memory Modules and Printer. 
(1034 lines, 1683 bytes, 22 pages) 

( 4 1 )  Circular Pla te  with Hole-Plate 1 
#67000-99949 (Price: $ lo*)  

This  program is  nearly the same as 
-99948 (above). It performs the same 
function on a circular plate with a center 
hole, considering the outside edge either 
simply supported or fixed and the inside 
edge free. Required accessories: 3 Memory 
Modules and Printer. (815 lines, 1405 bytes, 
20 pages) 
Author: S t e v e n  A. Por ter  

Houston, Texas 
(Congratulations, Mr. Porter! Both of 

theseprograms have been well thought out. 
Your documentation is neatly typed and 
includes some very explicit drawings. Your 
example problems are clearly stated and 
diagrammed. These programs are, no doubt 
about it, winners. Any mechanical engineer 
wou ld  b e  a t  a l o s s  w i t h o u t  t h e s e  
programs-Ed.) 

( 4 1 )  P h y s i c a l  P r o p e r t y  E s t i m a t i o n  
#67000-99950 (Price: $ lo* )  

This  program will calculate estimates o f  
the point properties-critical temperature, 
critical pressure, critical volume, and acen- 
tric factor. Plus, the temperature correlated 
estimates o f  liquid density, heat o f  vapor- 
ization, vapor pressure, and surface ten- 
sion, and the liquid and vapor properties o f  
viscosity, and heat capacity also are 
calculated. Inputs required are the mole- 
cular weight, normal boiling point, and a 
knowledge o f  the molecular structure. 
Required accessores: 4 Memory Modules. 
(987 lines, 2087 bytes, 34 pages) 
Author: Rober t  Woo ley  

Midland, Missouri 
(Congratulations, Mr. Wooley! It would 

take someone with a broad expertise to 
come up with this interesting and useful 
program. Your documentation is very clear, 
plus, you have included extensive flow- 
charts and tables. Ifn sure that the 
thousands of Chemists and Chemical 
Engineers will appreciate all the hours of 
work that you put in  to develop this 
program-Ed.) 

( 41 )  But t ress  Des ign  #67000-99951 
(Price: $ lo*)  

Cut slopes i n  bedrock having an  adverse 
direction o f  bedding (dip out o f  slope) are 
commonly stabilized through the construc- 
tion o f  a fill material buttress. Soil 
parameters and slope dimensions are sized 
to prohibit translational failure parallel to 
the planes o f  bedding. Required acces- 
sories: 4 Memory Modules. (1006 lines, 1799 
bytes, 33 pages) 
Author: S t ephen  Milazzo 

Long Beach, California 

(Continued) 
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(Congratulations, Mr. Milazzo! This is a 
very well documented program. Your dia- 
grams are interesting and explicit. You 
have clearly defined all your terms and 
abbreviations. Any civil engineer will be 
able to recognize the enormous amount of 
work that you have saved them by 
developing this winning program. Keep up 
the good work-Ed.) 

The  Users' Library was swamped with 
a n  extraordinary number o f  program submit- 
tals in December. At the time that this issue 
was going into production, neither the 
December contest winners nor the Grand 
Pr i ze  winners of  the three marvelous 
HP-85 Personal  Computers  had been 
determined. W e  will feature these winners 
in the May 1982 issue (V6N2),  so please 
bear with us  until then ... 

Custom Keyboards 
Announced 

Hewlett-Packard recently announced the 
introduction o f  the HP82504A Custom 
Keyboard. Its flexible membrane complete- 
l y  covers the existing HP-41 keyboard and 
provides the final, professional touch i n  
c u s t o m i z i n g  t h e  r e m a r k a b l e  HP-41  
calculator. 

This  new Custom Keyboard can be 
printed with any customer-designed no- 
menclature, including logos, trademarks, 
alphanumerics, and other special symbols. 
And up to five colors can be printed on each 
Custom Keyboard. 

Obviously, we cannot economically pro- 
duce such products as the new Custom 
Keyboard in small quantities o f  one or ten 
or even fifty.  This  new product is a special 
order item, and it comes in  minimum 
quantities o f  250. For more information 
about this exciting new product, contact 
your nearest Hewlett-Packard Sales Office. 

(By  the way, you can get a single Custom 
Keyboard-with the standard key config- 
uration-by earning I point from the Users' 
Library!-Ed.) 

In the Key of HP 
Most of  the ideas presented i n  KEY 

NOTES are contributed b y  you, and they 
represent the ways in which you approach 
solutions to  programming problems. Th is  
column addresses some o f  the common 
inconsistencies that the  Users' Library 
finds i n  user-submitted programs. Also i n  
this column, we answer some o f  the 
common questions that you ask, and we 
present some ideas that we think you will 
find useful. 

In  this issue, J o h n  Loux ,  a Technical 
Advisor in the Users' Library discusses 
application pacs (ROM) for the HP-41 and 
the utility o f  the C O P Y  function. Plus, we 
have added some handy tips near the end o f  
the column. 

PROGRAMS IN ROM 
HP-41 application pacs and custom 

program modules are general-purpose pack- 
ages written either by Hewlett-Packard or 
independent groups. Their programs and 
functions are permanently written i n  plug- 
i n  modules. These ROM-resident programs 
can be accessed and used in much the same 
way and for all o f  the same reasons that 
user-written programs can be used. Al- 
though, for all user-intensive purposes 
ROM (read only memory) programs are 
very similar to  their RAM counterparts, 
they also differ in  some important ways. 

The  acronym RAM stands for "random 
access memory" and i s  used most of ten 
when referring to the read/write memory o f  
a calculator or computer. Loosely, random 
access means that  information stored 
anywhere within memory can be accessed 
with equal ease. All user-alterable aspects 
o f  the HP-41 (programs, data, flags, the  
current S I Z E ,  etc.) are maintained in RAM. 

ROM is  similar to  RAM i n  that it can be 
randomly accessed and i s  capable o f  
maintaining the same kinds o f  stored 
information. Although ROM is capable o f  
supporting many  kinds o f  information, its 
read-only nature limits its usefulness in 
maintaining such information as data and 
status. Consequently, related functions are 
not supported. T h e  two types o f  informa- 
tion that are supported b y  ROM are user- 
l a n g u a g e  programs and micro-code* 
functions. 

Except for certain aspects of their inter- 
nal representations, ROM programs are 
identical to RAM programs. ROM pro- 
grams can be run, single-stepped through, 
printed on a printer, and can be randomly 
access via the G T O  (go to label) and GTO.  
(go to step) commands. ROM programs 
cannot be traced,** cannot be edited or 
deleted, cannot be positioned-to by using 
CATALOG 2, and cannot be packed. In 
short, you can do nothing with a ROM 

User language is that which the user rmplements when 
steps are keyed inprogram mode. Microcode is machine 
language; that low-leuel language that the machine 
actually implements when it performs an operation. 
Normally, the user cannot access or write functions in 
microcode. 

** Tracing is the ability o f  alLHP-41 compatible printers 
to list the executed steps and important rntermediate 
results o f  a running program. 

program but run or view i t  while it still 
resides i n  R O M .  

Because ROM is internally different from 
RAM, the HP-41 references i t  differently. 
One manifestation o f  this difference is seen 
i n  how the execution o f  a ROM program i s  
represented in program memory. T h e  pro- 
grammer must key in 1 1  1 followed 
b y  the label characters and just as 
would be done i f  a RAM alpha label were 
accessed, but before the calculator stores 
the  keystrokes as a program line, it 
searches i ts  memory for the label i n  the 
order o f  the three catalogs; i.e., C A T  1- 
internal RAM,  C A T  2-external ROM, and 
C A T  3-standard func t ions  ( in terna l  
ROM). I f  the corresponding label does not 
exist i n  RAM but does i n  ROM, the 
calculator translates, the X E Q  command 
into a n  XROM command before storing it 
as a program line. XROM's are provided so 
that  the calculator will know exactly where 
t o  look for the label when the  execution i s  
performed, thereby decreasing access time. 
T h e  ROM number and the function number 
within the ROM are recorded i n  the XROM 
statement and can be seen i f  the program 
step i s  viewed with the required ROM 
removed. T h e  user will note that  the 
corresponding process does NOT occur i f  a 
programmatic G T O  is performed to a ROM 
label. Thus ,  every time such a G T O  i s  
encountered, the calculator must search 
CATALOG8 1 and 2, taking more time. 
Coupled with the  fact that the G T O  
function will leave the program pointer i n  
ROM ( a  generally undesirable occurrence), 
i t  becomes obvious that the use of G T O  to 
access ROM programs should be limited. 

T h e  other kind o f  information that i s  
supported by ROM is the microcode func- 
tion. These functions are virtually identical 
to  standard ( C A T  3 )  functions, and are 
NOT programs. They  are invoked i n  the 
same fashion that standard functions are, 
via a n  X E Q  or key  assignment, and their 
mnemonics are displayed with no preceding 
X E Q  or XROM when their respective 
ROM's are attached. Function mnemonics 
will revert to  XROM's i f  their resident 
ROM's are not plugged-in to the calculator. 
Functions can be distinguished from pro- 
grams i n  CATALOG 2 by their lack o f  the 
text character ( T ) which precedes each 
program label. 

COPY 
There will be times when a ROM program 

will not be useful as  written but would be i f  
it were modified. In this  instance, having a 
modifiable copy o f  the program i n  RAM is  
desirable. Fortunately, the HP-41 supports 
this action with the standard function 
C O P Y .  T h e  C O P Y  f u n c t i o n  i s  n o t  
programmable. 

When  executed, C O P Y  prompts for a 
global label resident i n  the ROM program 
o f  interest. T h e  input label need not be the 
first nor the only global label i n  the 
program. T h e  function then makes a n  
identical copy of  the entire ROM program 
i n  RAM (i f  there is room), beginning at step 
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01 and terminating with the END. The 
copy will never write over an  existing RAM 
program, because a n  END is always 
loaded before the incoming program. The 
END will be stored in program memory 
even if the preceding program is already 
terminated by a n  END and even if there is 
no preceding program. These solitary 
END'S can be positioned-to using CAT 1 
and can be deleted just as  you can delete 
any program step. 

The resulting RAM copy is identical to 
the ROM version in terms of the functions 
represented, including any XROM's that 
may (and probably do) exist in the ROM 
program. Thus, the RAM version is still 
ROM-dependent. This may or may not be 
desirable, depending on your needs. For 
example: if the program that is copied acts 
as  a controller and calls ROM routines to do 
certain subordinate tasks, alterations to the 
in-RAM program may be made a s  long as  
they are compatible with the running of the 
called subroutines. On the other hand, if 
you desire to alter or write your own 
subroutines, you should replace the XROM 
program calls with appropriate XEQ state- 
ments that call your own routines. Because 
CAT 1 is searched before CAT 2 when a 
subroutine call is performed, your custom- 
ized routinemay have the same label as  the 
ROM program label you are replacing. 

Note that if you desire to COPY and run 
all or part of a ROM program without 
having the ROM physically attached, a11 
XROM's involved should be translated to 
XEQ's and all called subroutines should be 
COPY'ed. Note also that any function (as 
opposed to program) calls must also be 
replaced by calls to user-written routines. If 
such a programmatic XROM is encoun- 
tered without the ROM in  place, the 
calculator will display "NONEXISTENT." 
To verify tha t  this occurrence is the result 
of a forgotten XROM, simply put the 
calculator into program mode a t  the point 
a t  which the program stopped, and read the 
displayed step. 

If the display "RAM" occurs, then the 
program you have just tried to COPY has 
either already been loaded into RAM 
(perhaps as a portion of a program that was 
already COPY'ed using another of its 
global labels) or another program of the 
same name already exists in RAM and uses 
the same global label. 

THE USERS' ZIBRARY 
COPY'ed programs are acceptable to the 

Library a s  long a s  they represent a 
significant change from the original pro- 
gram. COPY'ed programs should be docu- 
mented as such, with the ROM name and 
any duplicate labels given prominence. 
Highlights of the differences between the 
contributed program and the ROM pro- 
gram should also be given. 

Programs that  make use of ROM routines 
as  subroutines are also acceptable. The 
ROM functions and programs that are used 
should be listed and the ROM requirement 
must be given under the "Necessary 
Accessories" heading. 

Following, now, are the tips we promised 
a t  the beginning of this article. 

p 4 E q l O O F J  - 
Q: What is the shortest and  fastest way to 
divide by 100 in a program? 
A: There are three frequently used methods 
for dividing by 100. 

1. 100 
/ 

length: 4 bytes 
2. 1E2 

length: 4 bytes 
3. 1 

% 
length. 2 bytes 

Method number 2 is faster than method 
number 1, but method number 3 is the 
shortest and fastest way to divide by 100 in  
a program. You can use this "percent" 
method to divide by other numbers, too. For 
instance, 1000 Q becomes .1 m; 50 
becomes 2 m; and, 500 mbecomes .2 m. 
ADD A LOCAL LABEL 

Many of the routines and programs 
that we receive in the mail have in them 
GTO statements that call global labels in 
the same program. For example, we wrote 
this simple counting program. 

01 LBL "COUNTJ' 
02 VIEW X 
03 1 
04 + 
05 GTO "COUNT" 
This routine can be shortened by 4 bytes, 

and the execution time noticeably reduced, 
by adding a local numeric label (00-14) and 
replacing that global tabel GTO in line 05 
with a local label GTO. Choosing to use 
LBL 01, we have: 

01 LBL "COUNT" 
02 LBLOl 
03 VIEW X 
04 1 
05 + 
06 GTO 01 
I t  is always advantageous to use local 

labels when making jumps within a 
program. Global labels should be reserved 
for jumping between programs and for 
making routines and programs accessible 
from any part of program memory. 

En short, don't use GTO "a global label" 
in a program if that global label appears in 
that program. Instead, add a local label 
before or after the global label and use: 
GTO "the local label." 

For more details on this subject read 
V5N2, "InThe Key of HP." 

Corvallis Library Now 
Accepting "SP" 

Your Corvallis Users' Library will now 
accept well-documented programs that con- 
taineSynthetic Programming ("SP") lines. 
Bu t  before  you  r u s h  to y o u r  files to 
submi t  such  programs,  make s u r e  you  
read a n d  unders tand  t h e  fol lowing 
reserva t ions .  And keep uppermost in 
your mind those ini t ial  words: "well- 
documented." 

WHAT IS IT? 
"Synthetic Programming," a s  applied to 

the HP-41C or HP-41CV, is the use, in 
programs or manual operation, of any of 
the following: synthetic functions, syn- 
thetic key assignments, and nonstandard 
alpha strings and labels, The word "syn- 
thetic" derives from the user-initiated 
synthesis of HP-41 instruction bytes into 
combinations that are not available with 
normal keystrokes. 

As a simple example of what we have 
thus far discussed, consider nonstandard 
alpha strings. Each HP-41 instruction byte 

. has  a corres~ondine alvha character. The 
ALPHA keyboard has k'eys available for 59 
of these characters. However, as  users of 
the HP 82143A Printer/Plotter function 
BLDSPEC can attest, the HP-41 display is 
capable of forming additional characters. 
And so, using Synthetic Programming 
techniques, any of 19 additional characters 
can be included in alpha displays, program 
text lines, and global label names. Fur- 
thermore, any of the 128 printer characters 
can be represented in  a program text line, 
which can result in a significant savings in 
program bytes through reduced use of 
ACSPEC and of flag 13. But that's a simple 
example. A more elaborate example of 
Synthetic Programming follows.,. 

HOW DOES IT WORK? 
The program "BYTE" provides a quick 

and  precise means of computing the 
number of bytes in a user program (or 
between a n y  two poin ts  i n  program 
memory), without use of the printer. At 
each of two different program lines, the 
user presses a key that he/she has  assigned 
to the synthetic function "RCL b" (which 
recalls the value of the internal program 
counter to X). Then, "BYTE," in  a n  
execution time of less than 3 seconds, 
returns to X the number of bytes between 
the two program lines. This very useful 
result is impossible to obtain using normal 
HP-41 functions. 

Look carefully a t  lines 10,11, 12, 13, 26, 
and 32. Of this group, line 11 is a 
nonstandard program text line, a s  des- 
cribed above; line 32 is simply a normal "1 
E3" program line, shorn of the superflous 
"1'* (thus saving a byte); the rest are new 
two-byte lines, usually called "synthetic 
functions." These functions provide access 
to the so-called "system scratch registers," 
which are a group of 16 registers (track 1 of 
a card reader WSTS card) including the 

(Continued) I 
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user RPN stack, the ALPHA register, the 
program counter and subroutine return 
stack, the 56 user and  system flags, key 
assignment information, and the current 
memory allocation data. For example, line 
13 causes the exchange of the contents of 
the X-register with those of the d-register, 
which contains the 56 user and system 
flags. The name "d-register" comes from 
the display of the associated functions. The 
"x<>" prefix and  the "d" postfix-seen 
normally only in "LBL d"-have been 
combined into a synthetic function. There 
is  no normal function postfix associated 
with the program code tha t  results in the 
" C "  in  line 10-the use of the printer symbol 
"C" is just a n  accident. (In the HP-41 
display, line 10 shows a s  "ST0 M.") Lines 
13 through 26 take a number from X, swap 
i t  with the contents of the flag register, 
change its value by manipulating in- 
dividual binary bits (i.e., by setting and 
clearing flags), and finally restore it to X 
while returning all flags to their original 
states. 

There are numerous other examples of 
the capability of Synthetic Programming to 
expand the already impressive power of the 
HP-41. This makes it desirable for the 
Users' Library, in its role of providing a 
medium for users to exchange program- 
ming ideas, to accept programs containing 
synthetic code. However, the decision to do 
so had to be made with great care, because 
it is  not possible tha t  H P  can "support" the 
use of Synthetic Programming in the 
traditional manner that HP supports its 
proprietary products. H P  takes pride in  the 
reliability of its calculators and  the ease of 
their use, guaranteeing that each calculator 
will function and  perform exactly a s  
described in its corresponding owner's 
handbook. The operation of synthetic 
program lines cannot be assured in this 
traditional HP manner; first, because the 
corresponding internal execution processes 
have not been studied or documented and 
second, because there has  always been the 

chance tha t  future improvements to the 
HP-41 would eliminate some or all Syn- 
thetic Programming capability. Further- 
more, HP-Coryallis does not have the 
personnel resources to provide written or 
telephone instruction to customers in  the 
myster ies  of Synthe t ic  Programming .  
Finally, there are "occupational hazards" 
associated with Synthetic Programming; 
misuse of synthetic functions can result in 
loss of memory contents or temporary 
system lock-up, problems which H P  tradi- 
tionally takes great pains to remove from 
their calculators. (Note: These problems 
can cause inconvenience, but there is no 
physical danger to the calculator.) 

Therefore, in  consideration of all of the 
above facts, the Corvallis Users' Library 
will accept HP-41 programs containing 
synthetic code, but only with the following 
reservations: 

1. This new policy of Hewlett-Packard 
(HP) does NOT constitute a n  endorse- 
ment or recommendation of Synthetic 
Programming. Hewlett-Packard will 
no t  "support" Synthe t ic  Program- 
ming, neither by guaranteeing that 
synthetic functions will operate on all 
present and  future HP-41'8, nor by 
providing instruction in Synthetic 
Programming to customers. HP will, 
however, refer customers to indepen- 
dently available references on Syn- 
thetic Programming (see below). 

2. Programs containing synthetic code 
will be specifically and clearly identi- 
fied in the Users' Library Catalog or in 
KEY NOTES, to warn potential users 
that  the code cannot be keyed into 
their calculators by using standard 
techniques. However, customers not 
familiar with Synthetic Programming 
techniques will be able to use the card 
reader or wand to enter the programs 
into their calculators. 

3. Program authors must include in their 
program documentation a clear and  
precise identification of all synthetic 
program lines, including specifications 
of the byte structure of the lines. And 
all inquiries about the programs will 
be referred directly to the authors. 

WHERE CAN I GET MORE 
INFORMATON? 

In  KEY NOTES V4N3p8 we reviewed the 
book: Synthetic Programming on the 
HP-4lC, by Dr. William C. Wickes. The 
book describes the complete theory and 
application of Synthetic Programming, 
starting from the beginner's standpoint. 
This 96-page book is $11.00 postpaid, by 
surface mail, anywhere in the world. For 
air mail, add: U.S., Mexico, and Canada 
$1.00; for Europe and South America $2.00; 
for elsewhere $3.00. Order it from Larken 
Publications; 4517 N.W. Queens Avenue; 
Cowallis, Oregon 97330 U.S.A. Make sure 
your check or money order is in  U.S. 
dollars, drawn on a U.S. bank. 

Another source of information about 
Synthetic Programming is the PPC Cal- 
culator Journal, published by the inde- 

pendent users' club, PPC. For more infor- 
mation about PPC and  a sample issue of 
the club's newsletter, send a self-addressed, 
large (folded) envelope (9 X 12 inches; 23.8 
X 30.5 cm) with first-class postage for 2 
ounces (56.7 grams) to: PPC Calculator 
Journal; 2545 W. Camden Place; San ta  
Ana, California 92704 U.S.A. If you live 
outside the U S . ,  make sure you include a 
legible address label and  international 
postal coupons for 56.7 grams (2 ounces). A 
letter is  not necessary and  will only slow 
the response. 

A third reference for Synthetic Pro- 
gramming is  the book reviewed in KEY 
NOTES V5N3p9. I t  is: Calculator Tips & 
Routines Especially for the HP-41 C/41 CV, 
and  i t  was edited and compiled by John S. 
Dearing, a member of PPC and a resident 
of Corvallis, Oregon. The book is  136 pages 
and  mainly a fabulous collection of tips and  
routines from past KEY NOTES, HP 
manuals and  books, the PPC Calculator 
Journal, and  other sources. I t  includes 
routines tha t  contain synthetic code, but it 
is not a treatise on Synthetic Program- 
ming. The book is  $15 postpaid to the U.S., 
Canada, and  Mexico; $20 air mail postpaid 
elsewhere. Make sure your payment is  a 
check or money order i n  U.S. dollars, drawn 
on a U.S. bank. Order it from: Corvallis 
Software, Inc.; P. 0. Box 1412; Corvallis, 
Oregon 97339 U.S.A. 

If you are i n  a hurry to get one of these 
two books, try calling your local college 
bookstore or your local H P  Dealer before 
you order by mail. Some of these stores are  
now carrying calculator books. 

"Free" One-Year 
Subscriptions .. . 

At one time, several years ago, we did 
offer a "free one-year subscription" to H P  
KEY NOTES. However, for many reasons, 
tha t  offer was soon changed to read: "KEY 
NOTES is published periodically and is 
presently free to you, a n  HP-41 owner." Or, 
in the case of earlier calculators, it states: 
"...to the owners of HP-67 and  HP-97 
calculators." 

We bring this to your attention because of 
the recent addition of a subscription fee for 
KEY NOTES. Some readers have written to 
question us about the balance of their "free 
one-year subscription," and  we have had to 
remind them that  the card formerly packed 
with each new card-programmable H P  
calculator does NOT offer a "one-year" 
subscription. 

Today, and  i n  the foreseeable future, the 
only free subscription to KEY NOTES is 
the one offered if you are  a member of the 
Corvallis Users' Library in 1982 or if you 
join the Users' Library in  1982. We have not 
made commitments past 1982 because of 
rapidly changing postage, freight, and  
printing costs. Perhaps later this year we 
can be more specific about multi-year 
subscriptions a t  reduced rates. But don't 
worry, because we will surely let you know 
of any  changes in KEY NOTES. 
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The Issue on Back Issues 
Because many new owners of HP-41 

hand-held computers want to retrieve the 
information presented in earlier issues of 
KEY NOTES, we will make back issues 
available starting March 1,1982. However, 
because it is economically and physically 
unfeasible to reprint all of the back issues 
of KEY NOTES, we are going to offer from 
Volume 3 Number 3 to Volume 5 Number 3 
as relevant back issues. The V3N3 issue 
introduced the HP-41C, so coverage back to 
that point should satisfy most new sub- 
scribers to KEY NOTES. 

Below are the contents of each available 
back issue, followed by a price schedule. 

V5N3 SEP-DEC 1981 (1 6 pages) 
Library Corner 
First Contest Winners Announced 
Toward More Secure Bar Code 
PPC Conference Held Here 
Library Contest Continues 
In the Key of HP (HP-41 Functions) 
Book Reviews 
Back Issues of KEY NOTES 
Tenth Anniversary Calendar Ready 
Routines, Techniques, Tips, Et Cetera 
KEY NOTES Subscription Plan 

V5N2 MAY-AUG 1981 (1 6 pages) 
Library Corner 
Do You Really Know Your HP-67/97? 
HP-41 "Bush Computer" 
Library Contest Announced 
More Software = More Solutions 
In the Key of HP(Discussion on Labels) 
Magnetic Card Erasure 
Petroleum Fluids Pac Released 
Routines, Techniques, Tips, Et Cetera 
Tenth Anniversary Calendar Announced 
KEY NOTES Subscription Plan 

V5N1 JAN-APR 1981 (1 6 pages) 
Library Corner 
KEY NOTES Going to Subscription 
Quad RAM Questions 
Generating Bar Code 
HP-41 Flags-Part 2 
Custom Services Sells Solutions 
Routines, Techniques. Tips. Et Cetera 
HP-41 Subroutines 
HP-41 Function List 

V4N3 SEP-DEC 1980 (1 2 pages) 
Library Corner 
"Petals Around the Rose" 
HP-41 C Flags-Part 1 
Is the HP-65 Dead? 
"Roll" Your Own Bar Code 
"I Owe It All to My HP" 
It's "That" Time Againl 
Book Reviews 
"25 Words" (More or Lessl) 
New Products, New Prices 

V4N2 JUN-AUG 1980 (1 2 pages) 
Wand Functions 
New HP-41 C Power Source 
Library Corner 
How Small Can You Write? 
Efficient Use of HP-41 C Status, Data, 
and WALL Cards 
A Special Program (HP-67/97) 
The Wizard of Programming 
Book Reviews 
"25 Words" (More or Lessl) 

V4N1 MARCH 1980 (1 2 pages) 
Important HP-41 C Information 
Fitting 67/97 Programs Into the HP-41 C 
"25 Words" (More.or Lessl) 
Russian Calculators? 
Library Corner 
About Batteries ... Continued 
Accessories Hot Line 
Indirect Addressing 
Book Reviews 
We Get Letters 

V3N4 NOVEMBER 1979 (1 2 pages) 
Library Corner 
HP-41 C Tips and Techniques 
(67) Twenty-Element 4 X 5 Matrix 
Book Reviews 
HP-41 C Tips From an Owner 
Randomly Yours 
We Get Letters 
"25 Words" (More or Lessl) 
HP-41 C Owner's Handbook Addendum 

V3N3 AUGUST 1979 (1 2 pages) 
The HP-41 C Defined 
A Users' View of the HP-41 C 
The Designer's View 
HP-67/97 Compatibility 
Software for the HP-41 C 
Library Corner 
Another Excellent "Calculator" Book 
Random Numbers, Means, Regressions 
etc. 
About Batteries 
More About Merging (HP-67/97) 
"25 Words" (More or Lessl) 

For the convenience of "newcomers," the 
column "25 Words (More or Less!) was the 
forerunner of the present column, "Rou- 
tines, Techniques, Tips, E,k." These col- 
umns contain programming information 
for the HP-67/97 and the HP-41. 

Prices for KEY NOTES back issues are 
a s  follows. All prices include first-class or 
air mail. Payment must accompany your 
order and must be a check or money order 
in U.S. dollars drawn on a U.S. bank. Or 
you may use your American Express, 
VISA, or Mastercard account; be sure to 
include your account number and card 
expiration date. Your order will be prompt- 
ly mailed in a n  envelope. 

NO. OF U.S., MEXICO ALL OTHER 
ISSUES CANADA COUNTRIES 

1 $2.00 $3.50 
2 $3.50 $5.00 
3 $5.00 $6.50 
4 $6.00 $8.00 
5 $7.00 $9.00 
6 $8.00 $10.00 
7 $9.00 $11.00 
8 $10.00 $12.00 

Xemember, these back issues will NOT be 
available until March 1,1982. 

Do you have an  application for an 
HP-67/97 or HP-41 that is upusual, clever, 
or interesting? We'd like to hear about it. 

KEY NOTES Corrections 
Before the V5N3 issue of KEY NOTES, 

our collection of stamps from Ireland and 
Scotland was a little low. But, thanks to an  
error that  appeared on page 12 in column a,  
we now have plenty of Irish and Scottish 
stamps. I t  is great to know that  KEY 
NOTES is  read carefully by so many people 
throughout the world, especially those who 
know where Loch Ness actually is  located!! 

Also, in column a on page 12, there is a 
typographical error in the second contribu- 
tion by Roland Waldi. The trigonometic 
keystrokes for the  algebraic function 
x/- should be m; m. And, 
when you are using these simplified 
trigonometric expressions, remember that  
X must be less than 1 if 1-X2 appears in the 
algebraic expression or if your calculator is 
set to radians (RAD) mode. 

In  Vally Lambrechte routine (p 14a). 
line 11 should be the card reader function 
RSUB. That  XROM 30,04 is the XROM 
code for this function, a s  you can find on 
page 32 of your HP82104A Card Reader 
Owner's Handbook. 

Cube-Puzzlers Rescued! 
In  the last issue (V5N3p16) we told you 

about, and showed you, "Kolb's Kube." 
(Got a lot of comments about it, too!) SO 
what does one do for a n  encore to that  
remarkable creation? Fortunately, we re- 
ceived an  absolutely remarkable HP-41 
program that  "solves" Rubik's Cube. (We 
have several, but this one is  superb.) And if 
you recognize the author's name, you'll 
realize he is one of the winners of the Users' 
Library P rog ram Submittal  Conteet, 
reported elsewhere in this issue. 

Congratulations, Mr. Gilby, your pro- 
gram not only works but also shines a s  a 
living example of excellent documentation. 
Here's the abstract. 

(41) Rubik Cube Solution t01342C 
(Price $12') 

Rubik's magic cube has taken the world 
by storm, recently. This program solves the 
famous cube from any position. The user 
enters the initial colours of the faces and 
the HP-41 proceeds to solve the cube, using 
three subroutines. The output is a series of 
instructions informing which face should 
be rotated. The program is  fully illustrated, 
and the notation used is explained so that i t  
will now be simple to solve the cube. This 
solution will not break any world records, 
however, because it is relatively slow. 
Required accessories: 4 Memory Modules 
and Card Reader (Printer optional); and, of 
course, a Rubik Cube! (1213 lines, 1918 
bytes, 36 pages) 
Author: J o h n  L. Gilby 

Maidenhead, Berkshire, England 

U.S. dollare. See note at bottom ofpage 3. 
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(Ton yhw)-' 
Why not sell your software through 

Hewlett-Packard Dealers? 
r Can you identify needed professional 

solutions? 
Can you write quality aaftware? 

* Do you have the resources (time, media 
duplication, order taking, brochures, 
etc.) to d l  your solutions in volume 
through HP Dealers? 
Can you @upport your product after the 
sale? 

If ao, you may qualify for the HP PLUS 
Prqram (KEY NOTES V5N2pSc). First 
Principles Software did. First Principles is 
a new, full-time venture (about a year old) 
for Pat bnbimbo, a registered engineer. 
His seven Civil Engineering programs for 
the HP-41 deal with such problems a s  
hydrology and retaining wall construction. 
Pat is looking to build on these initial 
programs to offer a range of software in 
Civil Engineering and consbction. (See 
the new Users' Library Catalog for more 
information on these programs.) 

HP PLUS software was developed by a n  
independent software supplier for opera- 
tion on HP computer systems. The supplier 
is eolely respon~ble for its software and 
support servims. HP is not the manufac 
turer or codeveloper of such software or 
support, HP disclaims any and all liabili- 
tieifor and makes no warr&ties, expressed 
or implied, with respect to this software. 
~iatribution of this product or information 
eancerning this product does not constitute 
endorsement of the product, the eupplier, or 
support services. The customer is respon- 
sible for selection of the saftware he or she 
purchases. 

HP is interested in  all professional HP-41 
solutions. Of particular interest are wand- 
based inventory, cassette-based statistics, 
sales management, in-flight aviation, tar-, 
and agriculture. Interested parties should 
contact: 

Jack Peters (Dept. St&%) 
Hewlett-Packard Company 
1000 N.E. Circle Blvd. 
Corvallis, OR 97330 
(503) 757-2000 Ext. 2207 

-f you are reading KEY NOTES for the 
first time, welcome to our elite group. If this 
is your first bbpaid-subscription" issue, 
thank you for your faith in, and support of, 
KEY NOTES. We have some interesting 
surprises for you in 1982, and I am certain 
that you will find your investment in KEY 
NOTES a wise choice. 

Mr. Edward R. Bettinardi of Denver, 
Colorado, tried a recommendation from 
V5Nlp6c and found to his dismay that it 
didn't work. We are grateful that he took 
the time to inform us of his discovery. In 
the referenced issue, we reported on an 
eraser kit that removed "permanent ink" 
from magnetic cards. By "permanent," we 
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meant "India ink," used in drawing and 
drafting trades. Unfortunately, that erasrer 
kit removes only India ink. I t  will not touch 
such inks a s  that uaed jn Sanford and some 
Pilot and Schwan felt-tip pens. When they 
named those inks a s  "permanent," they 
were  ser ious!  T h a n k s ,  a g a i n .  Mr. 
Bettinardi, for telling us about t h a t  
problem. 

LETTERS TO KEY NOTES 
When you address  let ters to  K E Y  

NOTES, you should refrain from including 
anything not associated with the news- 
letter, Questions about the calculator or itrr 
operation should be addressed to Customer 
Support and questions about the U w s '  
Library should be addressed to that func- 
tion. Also, questions about futnre producta 
cannot be answered; Company policy 
permits me to discuss only those products 
that have been released. Federal regula- 
tions also prohibit discussing future 
products. 

Letters to the editor should be addressed 
to: 

Henry Horn. Editor 
HP KEY NOTES 
Hewlett-Paokard Co. 
1000 N.E. Cirde Boulevard. 
Corvallis, Oregon 97330 U.S.A. 

We cannot guarantee a reply to every letter, 
but we do guarantee that every letter will be 
read by the editor or technical editor (Ted 
Wadman), and as  many as  possible will be 
answered in KEY MOTES or in a personal 
response. Please be sure to put your return 
address on the face of your letter. Ls-s 
sometimes get separated from envelopes. 

READER FEEDBACK 
You send us many letters that extol the 

virtues of KEY NOTES, so we know that 
you like the newsletter. However, never 
hesitate to write and tell us about what you 
mould like to see in a future issue-or 
issues. We are open to all and any 
suggestions. 

HP-87/97 Routines 
and Yips 

T h b l d c l ~ I l m t 0 r u ~ t t a v . 1  

U. 
(67/97) One of the beautiful aspects of the 

HP-67 and HP-97 calculators is the ability to 
increment and decrement the I-register to 
control program flow and looping. This ability 
is significantly enhanced by indirect incre- 
ment statements and indirect decrement 
statements for additional looping control. 

As an example, 1 believe I have found the 
lowest possible number of statements neces- 
sary to control three levels of looping-only 
18 steps1 Assuming all loops begin at the 
same value and count down, a unique exit is 
achieved by the DSZ step for the three 
counters: I, primary register 0, and secondary 
register 0. The positions of these three 
counters make them uniquely suited for this 
purpase; thus, the program is: 

Beginning after LBLZ, key in the body of the 
nested loop, making calculations based on the 
changing values of the I-register, primary 
regtster 0, and secondary register 0. The I- 
rwister changes most rapidly, primary reg- 
ister 0 second, and secondary register 0 
changes most slowly. After the calculations, 
close the loops with: 

The initial counter ialue must be in the X- 
register when the nested-loop begins. 

tbr k t  b1u af KEY NOTl 

(@7/97) In response to David Whyatt's 
request (VBN3pl Zb), perhaps the following 
routine will be beneficial. 

>') yo 
S T B  
CL 3 

D S P  
E TN 

*LBL3 
- 

STDi 
ISZI 

*LRL 8 
k .l 

DSF ; 
R TH 

The major advantages of this routine being . 
it is shorter by 1 1 program lines. Also, it negds 
only two labels, one storage register (I), and it 
does not use flags. The time it takes to return 
a decimal number is equal to Mr. Whyatt's; 
however, whole numbers are returned much 
quiuker. 

(The purpose of this rautine b to format 
data in the form F5.X, meaning only 5 
spaces will be occupied by the digits, the 
sign (if there is one), and the decimal point. 
Thus, 26.8842 is displayed a s  26.88, ' 
-26.8842 is displayed as -26.9, and 2.68842 
is displayed as 2.688. The format assumes 
X to be less than 10,000 and a t  lear~t 
0.00006. The field length can be changed by 
charzging Line 003; for instance, F7.X would 
require line 003 to be 6-Ed.) 



Tips, Etc ... 
The routines and techniques furnished in 

this column are contributed b y  people from 
a l l  walks of l i fe and w i t h  various levels o f  
mathematical and programming skills. 
While the routines m i g h t  no t  be the 
ultimate in programming, they do present 
new ideas and solutions that others have 
found for their applications. You might 
have to modify them to fit your personal 
application. 

I t  i s  probable tha t  you w i l l  find this next 
routine to be a useful addition to your 
catalog o f  programs. I t  was submitted b y  
Serge D r o g i  o f  Stavold, France. 

(41) Just a word to the HP-41 users. It is 
possible to calculate a probability with the 
Binomial Law [(?): in french "loi Binomiale"] 
without using any register outside of the 
stack. So. this program wil l  be a good example 
of the advantages of RPN to all users. 

The expression is: 

It is interesting to search for what happens in 
the stack. At the beginning the stack must be 
set up with; X:k, Y:p, Z:n and at the end, the 
answer, P(k), is in  X. 

Here i s  a routine that  w i l l  please those of 
you who own a printer. I t  i s  a simple bu t  
useful routine t h a t  was sent to us f rom 
Piacenza, I taly,  b y  S teve  Tendon.  

(41  w i t h  printer) This "special-buit'd- 
special" routine makes special character 
building easy. First of all, I have named each 
dot of the print column (see page 62 of your 
printer manual) with a letter, like this: 

A 0  
B O  
C O  
D O  
E O  
F O  
G O  

Instructions for use are as follows: 

1. Load program. 

2. USER (on); ASN "SPBLDSP" a n d  

I, respectively. 

3. Press SPBLDSP. 

4. Press the letter-keqs that correspond to 
the dots you want to darken (if it is a 
blank column skip this step). 

5. Press BLDSPEC. 

6. Repeat steps 3.4, and 5 until all columns 
have been input; print the special 
character with ACSPEC, ADV; or with 
ACSPEC, PRBUF, etc. 

J o h n  Hendr icks ,  who lives in San 
Carlos, California, developed this quick 
and  useful rout ine to enhance your HP-41 
printouts. 

(41 w i th  printer) This routine converts and 
prints, with an HP82143 Printer/Plotter, a 
degrees, minutes, and seconds X-register 
value to the form DDOMM'SS.F" without 
utilizing any storage registers. 

For HHhMM'SS, substitute 104, ACCHR for 
lines 0 8  through 15. 

has the potential o f  saving many  registers 
in a program that  handles a lo t  of data. I t  is  
similar to a routine, b y  L e o n a r d  Cordwe l l ,  
tha t  we printed in V5N2. This  version was 
sent to us b y  Nai C h i  L e e  o f  Stony Brook, 
New York. 

(41) This routine can pack positive integers 
from 0 to 999,999. (However, due to round-off 
error in LOG, the two numbers must not both 
be 999,999). It is 83 bytes long, but can be 
reduced by using local labels. To pack, place 
number abcdef in X and uvwxyz in  Y. Then 
XEQ "IN." The resulting number in X is of the 
form: a.bcdefuvwx Eyz. 

If the number uvwxyz is less than 100,000, 
it is normalized by adding 1E5 to it. This is 
flagged by the negative sign. 

T o  unpack, just place the "combined 
number" in X and XEQ "OUT." The original 
two numbers are returned to X and Y 
respectively. 

9i+iBi "1%' 
82 ! E5 
9 3 ../ 

84 %(>Y 
85 f ,  E2 
86 STC T 
87 j 

68 FRC 
es ST* 2 
18 RgH 

LR$T:i. 
t 2  I Y T  
73 i F.2 - -  - - .  

14 / 
i C : .j t 

I(: : 
X()y - .  

18 X(y? 

(This is a nice routine Mr. Lee. However, 
if you find that 319 registers are not 
enough, we recommend the new Extended 
Functions/Memory Module and Extended 
Memory Module-Ed.) 

In V5N2p12c we published a routine, DV, 
b y  W i l l i a m  J. Quin lan,  Jr. o f  Evanston, 
I l l inois, tha t  creates a divider bar o f  any 
length composed o f  any  character o n  a n  
HP-41 printout. N o t  satisfied w i t h  the 
methods used in the routine, K l a u s  V e i l  of 
Zurich, Switzerland, rewrote it, incorpor- 
a t ing Swiss workmanship and  the char- 
acteristics of f l ag  22. 

(Continued) 
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(41 with printer) I enclose my version of 
the DV routine which shows off the features 
of the HP-41. When the calculator prompts 
you with SIZEtCHAR, key in the length of bar 
you des~re. ENTER, the number that cor- 
responds to the special character you wish to 
use, then press R/S. If you just press R/S 
when it prompts with SIZEtCHAR, a 24- 
character bar will be created in default. 

p!*!gi "DV. - -  - -  
a .;: :-. .; .? .: 
... - - I-.. L~ R*3+i - . - - - P i  -. . 
43 "SIZE$ ~ ~ ; c u  + k  , E:-.-..- .cL:HY . . 
94 PROEFT < i ! 2 : g  : 7 , 

p5 FC.? 22 + .> .- ,. .-. - - - ;< iJ:;: !$! 

86 24 + T  - L-: - - i z : : r  ? . ',::,r . - - . 
37 Ff.7 :.>> 
. . . . - . - j,$ FbTi. - . -.:-. 

Westchester, Illinois, is the home of 
K e n n e t h  Rubin.  Mr. Rubin sent us this 
statistical routine. 

(41) The following HP-41 routine computes 
permutations and combinations of N items 
taken R at a time. (Those of us who have done 
our  h o m e w o r k  w i l l  r e m e m b e r  t h a t  
R<=N<=69.) By virtue of the stack-lift- 
enabling property of PROMPT, I believe only 
two ENTER statements are needed. (Alter- 
natively, key in N. ENTER, ENTER, R, ENTER, 
and omit lines 02-07.) Only the stack is used. 

When the HP-41 is running a program 
and it encounters a GTO or XEQ statement 
that  calls a local label (00-99, A-J, and a-e), 
it searches ahead for the label, and then it 
records the distance to the label (in bytes) 
with the GTO or XEQ statement. This 
process is sometimes referred to as  "com- 
piling," and it speeds-up future executions 
of the program. (See V5N2p6c, "In the Key 
of HP," for more information on labels.) 

Packing the program erases the recorded 
distances in GTO and XEQ statements. 
After PACKING, the first few executions of 
a program will generally take longer 
because the calculator must search for any 
local labels. When all of the GTO or XEQ 
statements have been executed once, the 
program is  again compiled and the calcula- 
tor doesn't have to search for local labels 
until the program is packed or lines are 
added. 

J a m e s  LeMay, who lives in Houston, 
Texas, recently wrote to remind us that  if 
we PACK and then compile our programs 
before recording them on cards, then our 
programs will execute a s t e r  when they are 
read into the calculator, because local label 
searches aren't performed in compiled 
programs. The easiest way to compile a 
program is to execute it several times, 
making sure to consider every local branch 
in the program. Another way that compil- 
ing can be done is to position the calculator 
to each GTO or XEQ statement that calls a 
local label, then press R/S; let the program 
run until the "goose" jumps ahead 1 step in 
the display, then again press R/S. After all 
of the local branches are compiled, the 
program is ready to record on a card. 

However, you will be able to enjoy the 
benefits of recording compiled programs 
(more rapid execution) only if you do not 
P A C K  or GTO.. after reading the program 
into the calculator. 

R a m e r  S t r e e d  had these comments that 
pertain to a routine we printed in the last 
issue. Mr. Streed is from North Mankata, 
Minnesota. 

(41) Arnold Hinrichs' display routine to 
shorten the waiting time for cal'culations 
(V5N2p13a) seems to be more complex than 
necessary. After the first result is obtained, 
XEQ VIEW X or AVlEW and let the program 
continue to run. Then place a STOP i n  the 
program just prior to the AVlEW or VlEW 
statement that displays the next result. When 
the program is restarted, the next result is 
displayed immediately. NOTE: Flag 21 must 
be clear for this to work. 

From the way this program runs, the HP-41 
must have a display register that is indepen- 
dent of the X- and ALPHA-registers. 

(Actually, Mr. Streed, the display is not a 
"register" in the normal sense of the word. 
It is a separate entity from the memory and 
stack registers, and it will hold a value, but 
there is no RAM allocated for the display. It 
is a function of the display driver in the 
central processing unit-Ed.) 

Next, we have these comments from 
Anderstorp, Sweden. They were contrib- 
uted by P e t e r  Josefson .  

(41) After having read KEY NOTES V5N1, I 
tested Patrick Shibli's "Scrolling-Routine" on 
page 12 and discovered this: Whenever a 
VlEW or AVlEW instruction is in  operation 
(the "flying goose" is replaced with something 
else), any ignored operational error (flag 25) 
causes the display to scroll to the right at each 
following label, just like the "flying goose" 
usually does. This goes on until STOP, END, 
or PSE is executed. 

However, the GTO "?" instruction in Mr. 
Shibli's routine causes the HP-41 to search 
for the NONEXISTENT LBL "?" before it 
continues. This delay can easily be avoided by 
replacing GTO "7" with, say, RCL nn, where 
nn is a nonexistent register. Here, the HP-41 
"knows" instantaneously that the register 

does not exist and, therefore, the display (max 
12 lettersl) starts scrolling without noticeable 
delay. 

(Another fast way to create an error (that 
clears flag 25) is SF nn, where nn is a 
nonexistent flag-Ed.) 

F r a n k  Wales, of Glaskow, Scotland, 
recently wrote us to correct a n  error that  
appeared in KEY NOTES, V5N2. 

(41) Having come across an error in  the last 
issue that I didn't notice on first reading, I 
thought I had better tell you about it. It 
concerns what was said about testing com- 
plex conditions (V5N2pl2c). Claude Roeltgen 
states that if you have two conditionals A and 
B and you wish to construct the relationship 
"IF A OR B THEN instruction:" then you can 
express this as: 01 inverse of A; 02  B; 03 
instruction. This is correct. For example, the 
relationship: IF (X>Y? or FS?OO) then XEQ 05, 
is created bv: 

01 XGY? (inverse of first condition) 
02  FS?OO 
03 XEQ05. 

However, Mr. Roeltgen also states that the 
relationship "IF A AND B 'THEN instruction" 
can be constructed by: 01 A; 02  inverse of B; 
03 instruction. This is incorrect. The truth 
table would be: 

A B instruction performed? 

0 0 1 
0 1 1 
1 0  0 
1 1  1 

while the truth table for the AND relationship 
should be: 

A B instruction performed? 

0 0 0 
0 1 0 
1 0  0 
1 1  1 

(Very sharp eye, Mr. Wales. The shortest 
routine that I could come up with for the 
"IF A AND B THEN instruction" relation- 
ship looks like this: 

01 inverse of A 
02 GTOOl 
03 B 
04 instruction 
05 LBL 01 

and I'm anxious to see a shorter version- 
Ed.) 

Recently, we received two letters dealing 
with the subject of root-finding routines. 
The first letter was sent to us by R. H. 
Miller of Oakland, California. Mr. Miller 
reminded us that  the HP-4lC Standard 
Applications Handbook has  a n  error in  the 
listing of the "Root Finder" program; steps 
44 and 45 should be switched to result in: 
44 1E-8; 45 X>Y?. This error was corrected 
in  the May 1981 printing of this handbook. 

The second letter was from F r e d r i c k  
i)berg of Linkoping, Sweden. He enclosed 
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a root finder routine that  he uses with his 
HP-41. 

(41) This routine is a very tiny root-finder, 
using the "Regular Falsi" method. It is a 
useful routine that is a part of the normal 
status of my calculator It will stop when an 
accuracy equal to the FIX is achieved. It 
requires two guesses. The function, in  the 
form F(X)=O is to be programmed into memory 
under the global label "Y". The keystrokes 
are: guess 1 -1, guess 2 I X E Q I m  
ROOT [=I. This routine has proved very 
useful in  math tests at school. 

Now, from Rochester, New York, we have 1 this contribution by Jefferey Smith. This 
is a nice routine for obtaining a vector 
magnitude or the hypotenuse of a right 
triangle. It  is a monadic function, meaning 
that it places X in LASTX and preserves 
the Y,  Z,  and T registers. 

(41) Some of your readers who are 
interested in coordinate geometry might like 
the following routine, which wi l l  compute e. The Y, 2, and T registers are 
unaffected and the original X i s  placed in  the 
LASTX-register. Pressing while in  user 
mode will initiate the computation. User- 
definable key @ may be used to conveniently 
swap the X and LAST X registers. The 
trigonometric mode doesn't matter, but very 
large numbers tend to degrade the accuracy 
of the result. 

Here's a set of routines that  was sent to 
us by Gary G. Price of Madison, Wiscon- 
sin. Those who don't have the Math Pac, 
but would like to have the hyperbolic 
functions programmed into their HP-41 will 
find this set of routines useful. 

(41) The following are suggestions for your 
"routines" column in HP KEY NOTES. They 
are routines to compute the hyperbolic 
functions with an HP-41. Their features 
include: 

1. Each makes no calls to others, so 
persons who routinely need one or two 
need not tie-up prqgram memory with 
superfluous ones. 

2. Each requires only the stack and leaves 
at least the Y-register intact. The Math 
Pac uses register 00. 

3. Each has been honed to minimize the 
number of bytes required. 

4. Labels that are more verbose than 
necessary are used here to show 
correspondence to the routines available 
in  the Math Pac. 

6l*LBi "TONH' ZF+LBL 'RSIHH' 
62 ST+ :i 23 ENTER.+ 
6; Etx-t  39 x t 2  
94 RI'.L ii 31 1 
A5 2 32 + 
86 t .33 !<QgT 
47 : j q  t 
98 RTE 35 i# 
@9+LBl "!ATCIMH" 36 RTR 
19 LH!tX 374iBI -CIJSH= 
11 !JJSTX 38 E t X  
t 2  CiiS j? t / X  
!3 LNltX 4E LFISTX 
14 - 4 i  + 

! 5  2 4"'i f i 
! h .:: 43 / 
i 7  RTH 44 RTN 
18+LN 'SINH' 45+LBt 'fiCIjSH" 
l? EtX-1 46 E H T i P t  
28 PCL X d 7  k t 2  
21 i!iST% 48 i 
22 E t X  4 1  - 
23 i 58 SQRT 
24 t 5:  t 
25 2 52 i~ 
3~ L - / SZ RTW 
27 RTH 

And, in response to this set of hyper- 
bol ic~,  the technical staff of KEY NOTES 
combined the SINH, COSH, and TANH 
routines into the program below called 
HY P. 

(41) With this program keyed into your 
HP-41, simply IXEQ l  (ALPHA1 HYP -1 to 
turn the m, m, and keys into 
m, m], and m. (The function of 
the keys changes but the white plastic letters 
on the keys stay the same.) If you don't wish to 
have TANH available, then save some pro- 
gram space by deleting lines 01-03, and 15- 
19. If you would like to call these functions as 
subroutines from other programs, then add 
the following global labels: LBL "TANH" 
above LBL J; LBL "SINH" above LBL H; and 
LBL "COSH" above LBL I. 

12 t 
13 2 
If ./ 
!S FC?C 88 
16 RTH 
17 x o u  
18 XEQ I 
i ?  / 
?B+LBL 'HYP" 
21 27 
22 RTN 

The Time Module for the HP-41 makes all 
those timer routines that we have published 
in past issues of KEY NOTES obsolete 
(Whew!!). This is not to say that they won't 
have nostalgic value; sure, the children will 
love to see how we used to turn our 
calculators into timers. 

This next routine is not a timer routine. It  
was sent to us by Basil Allsop, from 
Kikuyu, Kenya. You might be able to use 
this idea to spice-up some of your programs. 

@1+LBc 't' 89 R-P 
a3 c; :I.c . .J ,. .: !@+LBi B i  
@ 3 " B B H B B @ '  l i  TONE 4 
134 @!EY 12 P-R 
85 GTO '?' i 3  R-P 
@6+LijL 68 14 GTIj 

87 TIME 5 15 RTY 
98 P-R 

(steps 08, 09, 12, and  I3 real ly don't do 
anyth ing but  slow the execution of the 
program. If  S F  99 is used a t  step 05 instead 
of GTO "?", the slow g lobal  label search is 
avoided-Ed.) 

And, for you HP-65 owners who say we 
never give you anything, we have this 
routine. I t  was contributed by Bob Flye of 
Longview, Washington. 

(65) This routine converts slope distance 
and percent slope to horizontal distance. 
Place the slope distance in  the Y-register and 
the percent slope in  the X-register. 

LBL 23 
A 11 
EEX 43 
2 02 
f 31 
R+P 01 
R) 3508 
XSY 3507 
f-' 32 
R-P 01 
RTN 24 
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Where is the 
First HP-357 

Why is the gentleman in this photograph 
smiling? You would smile, too, if you had, 
in your hands, t h e  v e r y  f i r s t  HP-35 
calculator  so ld  i n  J a n u a r y  1972! Would 
we fool you about that? Read on ... 

Late last year, a s  we were approaching 
the tenth anniversary of Hewlett-Packard 
calculators, we thought of various ways to 
celebrate the event. So we looked through 
the records and  found the very first sale for 
a n  HP-35. Lo and  behold! The owner is  Dr. 
Russel l  J. Donnel ly,  a Professor of 
Physics a t  the University of Oregon i n  
Eugene, Oregon, which is but a short 40 
miles south of Corvallis. 

So we invited Dr. Donnelly up to 
Corvallis and shot this photograph of him 
and  his trusty HP-35. I t  is somewhat 
"worn" in  some areas, but i t  works just a s  
well a s  the day it was purchased. And, no i t  
is NOT for sale-for any  price. In fact, i t  
now resides in  a bank, safe and sound for 
posterity. 

Not only is i t  a coincidence that  the 
"first" HP-35 is so close to "home," but also 
that  the owner's son works for Corvallis 
Division! 

New Accessories 
Released 

The following accessories are now avail- 
able for the HP-41 Calculator/Computer 
System and the H P  Interface Loop (HP-IL). 

HP 821 75A Black Thermal Paper. Box of 6 
rolls. For use with the new HP 821 62A or 
older HP 821 43A Thermal Printer/Plotters. 
This is NOT recommended for the HP-97. 

HP 82176A Digital Mini-Cassettes. Box of 
10. For use with the new HP 821 61A Digital 
Cassette Drive. Tapes support a standardized 

information format. Cassettes have increased 
capacity (131,072 bytes) compared to a 
magnetic card (224 bytes). 

HP 821 67A 0.5 Meter HP-IL Cable 
HP 821 678 1.0 Meter HP-IL Cable 
HP 821 67D 5.0 Meter HP-IL Cable 
These accessories should now be a t  your 

local H P  Dealer. Remember: if you order 
from the factory, you will have to pay a n  
additional $3.50 handling charge. 

Even More About 
Batteries 
FACTS ABOUT PACKS 

The H P  82120A Rechargeable Battery 
Pack t h a t  became available in June  of 1980 
is a n  economical power source for those 
who use a card reader with a n  HP-41 or for 
a n y  heavy user of the HP-41, with or 
without peripherals. The pack is more 
compatible with the HP-41 and  card reader 
than  are the N-cell alkaline batteries 
because the nickel-cadmium batteries in  the 
pack maintain a higher voltage throughout 
the discharge cycle, and the card reader 
demands a relatively high available volt- 
age. The N-cell alkaline batteries are a n  
excellent power source when the card 
reader is not used because they offer many, 
many hours of steady, lower-voltage power. 
When the HP-41 is used alone, or with 
peripherals other than  the card reader, i t  
makes very efficient use of the low-voltage 
power supplied by the N-cell alkalines. For 
the average user without a card reader, the 
N-cell alkalines may prove to be the most 
economical power source. 

COMMON QUESTIONS 
Here are answers to five of the most 

common questions about batteries in  the 
HP-41: 

1. How long will my rechargeable battery 
pack last? 

Under normal conditions, a battery pack 
will last from 500 to 1000 charge cycles. 
One full charge cycle constitutes fully 
charging the battery pack and using the 
calculator until the BAT indicator comes 
on. Once fully charged, a battery pack will 
provide the user with approximately 10 
hours of continous operation on a n  HP-41 
with no attached peripherals before 
requiring a recharge. With the continuous 
use of peripherals, the hours that  the 
battery pack provides will decrease. Six 
charge cycles will approximately equal the 
life of one set of Ncell alkalines if you use 
the HP-41 continuously in  a running 
program with no attached peripherals. Two 
charge cycles will approximately equal the 
life of one set of N-cell alkalines if you use 
the HP-41 continuously with the card 
reader. And, if you use the HP-41 continu- 
ously with the wand, then five charge 
cycles will approximately equal the life of 
one set of N-cell alkalines. These numbers 
are only approximations, but they are 
valuable for determining Ghich power 
source is the most economical for you. 

2. How can I get the maxlmum l~fe from my 
rechargeable battery pack? 

Fully charge the battery pack. Discon- 
nect the calculator from the recharger and  
use the calculator until the BAT indicator 
comes on in the display, then repeat the 
cycle. The battery in  your car will last the 
longest if it is  never thoroughly discharged, 
but this isn't the case with nickel-cadmium 
batteries. Once you start the discharge 
cycle it is best to continue to use the 
calculator until BAT comes on before 
recharging. Don't let nickel-cadmium bat- 
teries go completely dead, though. This 
may cause the polarity of one or more of the 
cells to reverse, which makes the pack 
impossible to recharge. 

3. What if I want to leave the calculator and 
charger continually plugged into the wall; at 
my desk, for instance? 

Leaving the calculator and recharger 
plugged in is common, and  i t  will not harm 
the batteries or recharger. This maintains a 
full charge in the batteries. But, remember, 
when you unplug the calculator overnight 
it starts into the discharge cycle and  it's 
best to use it until BAT comes on. 

.4. Why don't I get the fu l l  expected operating 
tlme from my battery pack? 

The operating time from your battery 
pack depends on several factors-ambient 
temperature, age (the number of charging 
cycles), the type of operations being per- 
formed (programming vs. simple addition 
vs. printing), etc. Also, nickel-cadmium 
batteries can develop a condition called 
"memory" tha t  is a temporary loss of 
charging capacity. To illustrate, suppose 
your calculator is kept on the recharger 
continually, except for a 20-minute period 
each day when i t  is used on battery power 
alone. Over a long period of time (months), 
the batteries will begin to "remember" the 
capacity that  they are expected to deliver 
each day-20 minutes-and they will de- 
liver no more than  tha t  amount. If you 
alternate using the recharger and battery 
power for random periods, then no harm is 
done. It  is  only the repeated discharge 
cycles of the same duration tha t  produce 
the "memory" effect. Full charging capa- 
bility can be restored to a good battery with 
several full charge cycles a s  described in 
question 2. 

5. What do I do if the card reader stops in the 
middle of reading a card because of a low 
battery? I can't turn off the calculator, and I 
am not supposed to remove the card reader 
while the calculator is on. 

Remove the card from the card reader 
with a firm steady pull on either end of the 
card. I t  may take a little force but i t  won't 
harm the card or the card reader. You 
should now be able to turn off the 
calculator. Turn the calculator back on. If 
the BAT annunciator doesn't come on, then 
you can continue to use the calculator alone 
for some time. Don't try to read a card 
again until the charger is  plugged-in or 
fresh batteries have been installed. 
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KEY NOTES 
Subscription Plan 

You were informed in the last two issues 

r) that, because of skyrocketing inflation, we 
would soon be charging a subscription fee 
for HP KEY NOTES. This notice and a 
Subscription Order is being repeated in this 
last free rssue for those who might have 
missed it or who are reading KEY NOTES 
for the first time. In  February 1982, Volume 
6 N u m b e r  1 wi l l  b e  m a i l e d  ONLY 
TO THOSE WHO SUBSCRIBE BEFORE 
THAT TIME. Below are more details. 

FOR U.S. AND CANADA 
In the United States and Canada the 

subscription fee will be $5* for one year. For 
that fee you will receive four issues of KEY 
NOTES a year. 

We will accept subscriptions any time 
after November 1, 1981. Just  fill in  the 
Subscription Order, then mail i t  (or a 
photocopy) and a check or money order for 
$5* to the Users' Library in Corvallis 
(address on back cover). 

All copies of HP KEY NOTES distributed 
in the U.S. and Canada will be sent by first- 
class mail. (By US., we mean any address 

I 
with a U.S. Post Office ZIP code.) 

If you are a member of the Corvallis 
Users' Library and live in the U.S. or 
Canada, you will receive HP  KEY NOTES 
free for the first year (1982). 

On January 1,1982, all current members 
of the Corvallis Users' Library will be 
added to the HP  KEY NOTES subscription 
mailing list for one year-free of charge. 

Such people do not have to send in the 
Subscription Order. We will automatically 
put you on subscription for 1982. Also, 
everyone who joins the Users' Library in 
1982 will receive a free one-year subscrip- 
tion to HP KEY NOTES. 

FOR EUROPE (UPLE) 
If you live in Europe and receive HP  KEY 

NOTES through t h e  Users '  P rog ram 
Library Europe (UPLE) in Geneva, Switzer- 
land, you will presently continue to receive 
H P  KEY NOTES, and  you will receive i t  
free in 1982. The issues you receive will be 
printed in the U.S. and bulk-shipped by air 
freight to the Amsterdam mailing house. 
INDIVIDUAL COPIES CANNOT BE OB- 
TAINED FROM CORVALLIS unless you 
are a paid-up member of the Corvallis 
Users' Library. If and when this plan 
changes, you will be notified in advance. 

You do not have to send in the Subscrip 
tion Order. 

FOR ALL OTHER COUNTRIES 
If you live in Mexico, South America, 

Africa, Australia, New Zealand, or Asia, or 
in  any country not covered above, please 
fill in  the Subscription Order on this page 
and mail i t  to the nearest Hewlett-Packard 
office. This will assure that you will 
continue to receive H P  KEY NOTES in 
1982. If you cannot determine where to send 
the form, send i t  to Corvallis, and we will 
see that it gets to the right location. 
Depending on where you live, you might be 
asked to pay a mailing fee i n  order to 
continue receiving HP  KEY NOTES. 

Of course, if you live anywhere outside 
the U.S. and are a member of the Corvallis 
Users' Library, you do not have to send in 
the Subscription Order. You will receive HP  
KEY NOTES in 1982 a s  part of your 
Library subscription. 

FOR THE FUTURE 
Effective January 1,1982, we will include 

a copy of the current KEY NOTES and a n  
invitation to subscribe to i t  inside each 
HP-41, HP-67, and  HP-97 carton. 

AND FINALLY.. . 
We want you to know that,  a s  a result of 

this subscription plan and future plans, 
KEY NOTES will only get better. You will 
get i t  on a regular schedule. There are still a 
few "bugs" to iron out of some overseas 
shipments, but we are making progress. 
Right now, Europe receives KEY NOTES 
five times faster than  just a year ago. And 
perhaps we can improve on that record. 

Without the economic problems that have 
haunted the newsletter of late, and by using 
better classes of mail and  freight delivery, 
you will find that  KEY NOTES will be a 
regular companion-there when you count 
on it. And with many exciting improve- 
ments in the next year, you won't want to 
miss getting KEY NOTES. 

U.S. dollars. Orders frorrr anywhere outsrde the U.S. 
must include a negotiable check (or money order), in 
U.S. dollars, drawn on a Lr.S. bank. Payment must 
accompany your order. 

Before You Fill-In 
Your Order.. . 

D o  n o t  mark the first option if you 
choose the third option. KEY NOTES is 
included (for 1982) in a Corvallis Library 
subscription. In  other words, do not send 
$25 or $35 with your order. 

D o  n o t  send cash if you can avoid it. Use 

a check or money order, payable to Hewlett- 
Packard in U.S. dollars, and  drawn on a 
U.S. bank. Or use your American Express, 
Mastercard, or VISA charge account and 
furnish your name exactly a s  on the card, 
plus the card number and expiration date. 

D o  n o t  send puchase orders or request 
invoices for the $5 KEY NOTES subscrip- 
tion. If you want your company to reim- 
burse you, use the Subscription Order as  an  

invoice or use it to apply for Petty Cash 
funds. 

D o  mail you r  o r d e r  to: KEY NOTES 
Subscription; Hewlett-Packard Company; 
Corvallis, Oregon 97330. 

Our thanks to all of you who have 
already sent your checks and orders. As of 
November 2 (the start of our fiscal year) we 
have begun entering KEY NOTES subscrip- 
tions for 1982. 

HP KEY NOTES Subscription Order 

Yes, I want  to continue to receive HP KEY NOTES. 
Please enter my order as follows: 

(Check or money order payable to Hewlen-Packard) Your name, complete address. and postal code: 

I enclose $5' for a 1-year subscription for 
the U.S. and Canada 

I live outside the U.S., Canada, or Europe 
and want to be kept on the mailing list 

I want to join the Corvallis Users' Library 
and enclose payment. ($20' U.S. or 
Canada, $30' elsewhere ) 
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Stock Plotting 
on the HP-41 

Oak Park, Il l inois, i s  the home o f  James 
Grandstaff. He has developed this routine 
for use on  the HP-41 w i th  the HP82143A 
Thermal Printer/Plotter, and it w i l l  work 
w i t h  the new H P - I L  compatible printer, the 
HP 82162A Thermal Printer/Plotter. 

(41 wi th  printer) While reading HP KEY 
NOTES, V5N2p12, I came across the item by 
W. W. Trotti, Jr. I wrote a similar subroutine 
for plotting a weekly stock chart. The 
subroutine prints the weekly dates, month by 
month, on the X-axis and the stock values on 
the Y-axis. It stops to prompt the user for each 
Y-value. The calendar function takes care of 
leap years and year-end roll-overs in  the 
graph. 

To use this routine: 

1. In the X-register, place the date that 
corresponds to the first stock value you 
want to plot. The form of the date is 
MMDD.YYYY (NOT the standard form). 
For example, 102.1 981 starts the stock 
graph at January 2, 1981. 

2. ml lnLpHn DATE nLpHn 
3. -1- PRPLOT -1 
The calculator will proceed to ask seven 

questions and then start prompting for data. 
Respond to the questions in the following 
manner: 

QUESTION ANSWER 

NAME? STOCK 
Y MIN? minimum stock price 
Y MAX? maximum stock price 
AXIS? purchase price (between 

YMlN and YMAX) 
X MIN? day of the month for first 

entry (between 1-31) 
X MAX? 1 0 0  
X INC? 7 (days per week) 

HP KEY NOTES 
January-February 1982 Vol. 6 No. 1 

Programming and operating tips, answers to 
questions, and information about new pro- 
grams and developments. Published period- 
ically for owners of  Hewlett-Packard fully 
~rogrammable personal ca lcula~rs .  Reader 
comments or contributions are welcomed. 
Please send them to one of the following 
addresses. 

Hewlett-Packard Company 
Users' Library 

1000 N. E. Circle Boulevard 
Corvallis, Oregon 97330 USA 

Hewlett-Packard SA 
Users Program Library Europe 

7, Rue du Bois-du-Lan . 
P.O. Box, CH-1217 Meyrin 2 

Geneva-Switzerland 
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Here is a plot of HP stock from August 17, 
1981 to December 14,1981. 
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