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UP Key No-tes 
Have You Seen the 
HP-85? 

How often have you wished, while you 
put your programmable ca lculator in your 
pocket or briefcase in preparation to leave 
the office at the end of a day. that it was a 
computer? Many, many times, we11 bet! 
Well, now you can have a real computer 
that you can use almost anywhere, anytime. 

In case you haven't heard. Hewlett­
Packard's Corvallis Division now makes a 
personal computer for professionals. l1"s the 
HP-85, a complete computer system de­
signed for individual use . In the lab , on your 
desk, or in your study, the HP-85 provides 
professional computing power when and 
where it 's needed. That means no more 
waiting for data to be processed and re­
turned . A big plus for the professional. 

Comparable in size to a portable type­
writer, the HP-85 boasts a completely inte­
grated keyboard , CRT display. thermal 
printer , magnetic tape unit , and operating 
system. And at 20 pounds, it offers the 
added convenience of portabilitY- lrue porr­

abililY· 
The H P-85 contains many features not 

ordinarily found in a personal computing 
tool . The HP-85's extended BASIC l<rnguage 
is easy to use, yet with more than 140 
.commands and statements, it provides an 
extremely powerful problem-solving abi lity. 

In addition to a typewriter-like keyset, 
the keyboard has a numeric keypad , system 
control and editing keys , and eight "soft" 
keys that may be defined by the user to 
select optional courses for program exe­
cution. 

A highly detailed graphics system is a 
standard part of the H P-85. And because 
the 16 graphics statements are integrated 
into the HP-85's BASIC language, you can 
draw graphs, label axes. plot data . and 
control the graphics display either from the 
keyboard or in programs . User-defi ned 
graphics. another graphics feature , allows 

the user to create and to display custom 
characters such as symbols, logos, e tc . 

The bidirectional printer is built-in and 
Whisper-quiet. Yet with a single comma nd it 
will transform display contents into printed 
copy. 

Magnetic tape cartridges supp ly the 
HP-85 with high-quality digital tape storage. 
High sea rch speed and data access rates 
coupled with automatic tape directories give 
the H P-85 superior storage capabilit ies. 
Each magnetic tape cartridge can hold up to 
217 K bytes in up to 42 se parate files, plus a 
"catalog"command tells you exactly what is 
on any tape. And you can double RAM 
capacity to 32K or expand ROM firmware 
from 32K to 80K with optional modules 
that plug right into the H P-85. 

Also, it's easy to enhance the sys tem's 
capability by adding powerful HP periph­
erals like a high-speed full-width line printer, 
full-s ize plotter, or Oexible-disc drive~ You 
can also st reamline your problem-solving 
with HP Application Pacs that offer pre­
programmed solu tions in a wide variety of 
disciplines on prerecorded magnetic tape 
ca rtridges. 

But don't just look at the picture; go 
experience the H P-85 for yourself. However, 
please note: The HP-8S is not available by 
mail-order from Hewlett-Packard . In the 
U.S., call 800-547-3400 (in Oregon call 758-
1010) for the HP-85 Dealer nearest you, or 
ca ll your local H P Sales Office. Outside of 
the U.S., please contact the dealer or HP 
Sales Office nearest you. 

• ContaN )'our /OC'al dealu or H P Min reprnenlali\'~ for 
al'ailabUiI)' in/ormation. 

Hewlett-Packard's New HP-85 Personal Computer for Professionals 

All prices in this newsletter are suggested retail prices excluding applicable state and local taxes-Continental U.S.A. Alaska and Hawaii 

i 



Editorial 
A lot of you jumped on me about the 

photo of ·• ... a ll the calculators that HP has 
produced ..... that appeared on the cover of 
the last issue, because it did not include the 
HP-46 and the HP-81. Well, you are right; 
HP did produce those desktop versions of 
the HP-45 a nd HP-80 , but they were pro­
duced in Loveland , Co lorado, at our Desk­
top Computer Division. You see , what J 
meant to say was " ... all the calculators that 
this HP Division has produced .... " There 
sure are a lot of sharp eyes out there ... and 
a lot of HP-46/ 81 owners!! 

While we're on the subject of mistakes , 
there were a couple of them in the last issue . 
On page 6 . in th e first c olumn , the 
"VIEWSZE" routine will not work for SIZE 
000. Just add an INT between lines II and 
12 and it will correct that flaw. Then , in the 
next column, under the " ~FI D" routine , 
line 12 should have been x> y and lines 28 
and 32 should have been x<>z. You 
wouldn't believe how those errors occurred , 
so I won 't tell you . The author 's original 
tape was correct , so you can blame me for 
that one . And, then in the next column on 
page 6 (an unlucky page number?), at the 
end of the third-to-Iast line under " Math­
ematics Pac," that should have been FS?C. 
Somehow, our typesetting machine dropped 
the C after I proofread the original tapes. 
That same insidiou s machine also mis­
interpreted some codes on its punched-tape 
input and garbled an entry on page II , third 
column, under Vic Schmidt 's contribution . 
Under "Spherical to Cartesian ," Y:5u should 
be "Y:O," and near the end , there should 
have been "Y:y" between X:x and Z:A. I've 
already apologized to Mr. Schmidt, so 111 
now apologize to all our readers who were 
confused and frustrated by thi s error. But 
other than that , you all seemed to like the 
last issue very much . 

I still get a lot of programs in the mail , 
presumably so they can be printed in KEY 
NOTES . Please submit all programs to the 
Libraries, here or in Europe. We do not 
print programs in the newsletter because. 
for one thing, the selection process would be 
nearly impossible to control , and how could 
we be fair to everyone? But we'l still high­
light good programs that are submitted to 
the Libraries. 

For those of you who did not see Vol. 3 
No. 3, 111 repeat an editorial note that 
appeared atop column 3 on page 4 : Pressing 
and holding any key other than R/ S slows 
the Catalog Iisling so you can follow it 
easier. This did not appear in original print­
ings of the owner's manual , so Kim A. 
He.thm.n of Phoenix , Arizona, suggested I 
repeat it for all of our present readers . (It 
has been added to the manual.) 

Sharp-eyed habitues of KEY NOTES 
probably noticed a small change on the 
cover (or did you?). This issue is dated 
March instead of February. And from now 
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until furthe r notice , KEY NOTES will be 
mailed worldwide from Portland every 
March, June, September, and December. 
You can attribute this change to a severe 
case of type B influenza , a long-overdue 
long vacation last December, and the added 
time that it took to coordinate printing and 
shipping of worldwide editions from only 
one source: Corvallis. And , although you've 
had to wait longer than usual for this issue, 
well bet that it was worth the wait. 

to : 
Letters to the editor should be addressed 

Henry Horn, Editor 
HP KEY NOTES 

Hewlett-Packard Co. 
1000 N.E. Circle 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, and as many as possible 
will be answered either in KEY NOTES or 
in a personal response. Please be sure to put 
your return address on the face of your 
letter . Letters sometimes get separated from 
envelopes. 

"Base Conversion" 
Revisited 

It would be the understatement of the last 
year if we said that this routine has caused 
"a bunch" of mail. So, here , for the very last 
time, is the last word on the subject. 

The original "Base Conversion" routine 
was written by Cass Lewart and printed on 
page 12 of Vol. 3 No. 2. Following that , Bob 
Edelen sent in a "fix" that was printed on 
page to of Vol. 3 No. 3. It now appears that 
the "fix" was not 100 percent correct but , 
first , a letter from Mr. Lewart. 

My routine works with arguments up to 9 
digits long. However, as expected, it may 
introduce errors in the least signif icant digit in 
some 10-digit arguments. Mr. Edelen's "fix" 
is no fix at all. Though 348678440010 -base 
9 is performed correctly, it fails for 
3486784396, where my unmodified routine 
gives the right answer. 

Unfortunately, there is no simple way to 
correct for round-off error for an arbitrary set 
of arguments except by increasing the 10· 
digit accuracy of the calculator or by perform­
ing integer modulo arithmetic (replace division 
with repeated subtraction). I did not want to 
do it in my KEY NOTES submission because it 
would obfuscate (confuse) the basic novel 
algorithm. 

Well , an awful lot of people still attempted 
to "correct"the original routine . The general 
consensus of the letter-writers' ideas was to 
add "DSPO, RND" between steps 033 and 
034 instead of the "I T" added as a fix by 
Mr. Edelen . And this brings up a fact that 
we all tend to lose sight of once in a while: 
These routines are published for your use as 
ideas that other users have developed. We 
do not mean to imply that each and every 
one is perfect. Quite often, a novel arrange­
ment of steps is the really critical thing we 

want you to see, not necessarily the routine 
itself. 

However, we don't want any of you to 
think that we won 't print a correction or 
improvement to a routine published in your 
KEY NOTES, providing it aids or helps the 
majority of people. Nor do we want any of 
you to feel that we, or you, are infallible . 
Remember, programming is an indefinite 
art: there are innumerable ways to write 
routines , and none is perfect. 

New HP-41 C Software 
Three new application pacs became avail­

able in February. They are: 
Clinical Lab and Nuclear Medicine 

00041-15024 $45' 
Securities 00041-15002 $45' 
Stress Analysis 00041-15027 $45· 

In April , the following two new pacs will be 
released : 

Structural Analysis 00041-15021 $75' 
Home Management 00041-15023 $45· 

And in case you've forgotten. Application 
Pacs that have been available for some time 
are: 

Mathematics 00041-15003 $45' 
Statistics 00041-15002 $45· 
Surveying 00041-15005 S45' 
Financial Decisions 00041-15004 $45· 

You will also be interested in knowing that 
five more pacs are presently in various 
stages of production . They will appear 
before mid-year. Well tell you more about 
them in the June KEY NOTES. 
• U.S . do l/ars. See nOlI! 01 bot 10 m ,.dgl! of cOI,,.r. 

Important HP-41 C 
Information 

Quite often, the initial buyers of a com­
plex calculator discover a few things about 
the product that were not known at the time 
of introduction, or were known but were 
not highlighted in the original version of the 
owner's manual. These items are then incor­
porated in later revisions of the manual, but 
we want all HP-4IC users to be aware of 
them. Perhaps the following two paragraphs 
should be included as the first items under 
Service , on page 242. (You might even have 
received them as an addendum card with 
your present manual.) 

Using state-of-the-art teChnology, the 
HP-41 C Continuous Memory circuits oper­
ate continuously- even while the calculator 
is turned off. Because these circuits are 
always drawing very low power from the 
batteries, they are susceptible to disruption 
at all times. Disruption can be caused by 
inserting or removing plug-in modules or 
peripherals while the power is lurned on; 
electroslatic discharge to the unit; strong 
magnetic fields; plugging devices into the 
H P-41 C that are not supported by Hewlett­
Packard for use with the HP-4IC; or other 



conditions that can traumatize the cal­
culator. 

Of course, all causes of disruption should 
be avoided, but should disruption occur. the 
most common symptom is a loss of keyboard 
control of the calculator. The HP-41 C has 
been designed to allow recovery from these 
conditions. The procedure for resetting the 
calculator is to simply remove the battery 
pack and replace it again immediately. This 
will reset the HP-4IC without causing a 
MEMORY LOST condition (unless the 
trauma itse lf was great enough to cause a 
MEMORY LOST condition). After several 
attempts. if this procedure fails to reset the 
calculator, work through the se rvice pro­
cedure in the HP-41C Owner's Handb ook 
and Programming Guide. page 242. 

The next three paragraphs might be added 
on blank pages 253/ 254 in your present 
handbook . 

Program Mode Power-Off. If you turn 
off the HP-4IC (or if it turns off auto­
matically) while the unit is in PRGM (pro­
gram) mode , you should toggle into and 
back out of PRGM mode again when you 
resume operation. This ensures that changes 
made to programs in previous editing ses­
sions will be compiled by the H P-4 I C 
system. 

Program Clearing Restrictions. When you 
wish to clear very long programs (longer 
than 233 lines), you must se t the HP 82143A 
Printer (if present) to MAN (manual) mode 
when you execute the CLP function. Pro­
grams longer than 1089 lines must be cleared 
using DEL nnn . (For example, to clear a 
1980-line program, execute DEL and press 
IEEXI980.) Refer to the HP-41 C Owner's 
Handbook and Programming Guide. page 
135, for more information about long 
programs. 

ALPHA String Testing Restrictions. If 
you are testing two ALPHA strings that 
were originally longer than six characters 
(when created in the ALPHA-register), then 
you must perform the following procedure 
to ensure proper string truncation and test 
results . Strings can only be tested with the 
~or X"¢Y? functions. 
I. Store the first string into a register using 

ASTO nn . If the string is not longer than 
six characters, sk ip this step and go on to 
step 4 . 

2. Clear the ALPHA register with M. 
3. Recall the string into the ALPHA register 

using IARCU nn. 
4. Store the string into the X-register using 

IAsTolOx. 
5. Store the second string into a register 

using IASTOlnn. If the string is not longer 
than six characters, skip this step and go 
on to step 8. 

6. Clear the ALPHA register with ~ 
7. Recall the string into the ALPHA register 

using IARCq nn . 
8. Store the string into the Y -register using 

IAsTOIOY. 
9. Execute Ix",y?1 or X"¢Y? 

We Have a New Number! 
After April I, 1980 , you can place toll­

free telephone calls directly to the factory. 
providing the call originates in the Con­
tinental U.S. 

To give you better and faster service. 
we've moved our toll-free number from 
Nevada to Corvallis, Oregon- the home of 
Hewlett-Packard calculators. This new 
se rvice will be available Monday through 
Friday of each week, from 7:00 a.m. to 7:00 
p .m., Pacific Standard Time. 

This new service consists of direct phone 
lines to the factory. with special operators 
assigned to answer your calls. which will 
terminate at these phones. Calls on the toll­
free number can NOT be transferred to 
other phones in the factory. This new service 
will be ava ilable for: 
I. Locating HP Dealers and / or Full-Line 

Accessory Dealers. 
2. Product or literature inquiries. 
3. Service information. 
4. Status on new-product availability. 
5. Ordering calculators, accessories, or 

software. 
The service will NOT be available for 
answering technical questions nor for appli­
cations assistance. Those functions will be 
handled , as before (not toll-free), by the 
Customer Support department. 

Oh, yes ... the number is 800-547-3400, 
excluding Alaska and Hawaii (in Oregon 
ca ll 758-1010). 

Software Changes 
If you have early copies of the following 

two HP-4ICor HP-67 / 97 Application Pacs, 
you should make the following corrections 
in your copy. Later copies have an adden­
dum card, or the corrections have been 
incorporated in the finished product. 
HP-4IC STRESS ANALYSIS PAC and 
HP-4IC STRUCTURAL ANALYSIS PAC 

In the program, "Si mply Supported Con­
tinuous Beams"(version IA·), an error was 
found in the "FIXR" option. If you have a 
beam with a fixed right end , follow the 
procedure described in the user instructions 
up to the point of executing "MOMENTS." 
Before executing " MOMENTS." perform 
the following keystrokes. 

IReO 19. 7, B 0.ISToI122I0~ 
·You can distinguish the "I A" version of 

the module (which contains the error) from 
the '" B" version (which is correct) , with the 
following procedure . 

Turn off the HP-4IC and remove all 
peripherals. You do not need to remove 
memory modules. Insert the "Stress" or the 
"Structures" module. Press I22JICATALOGI2. 
The first entry in the catalog specifies the 
module name (STRESS or STRCTA), 
followed by the revision code (I A, I B, I C, 
... etc.). If the revision code on your module 
is I A, follow the above procedure . For later 
revisions. ignore the above procedure. 

HP-4IC FINANCIAL DECISIONS PAC 
I. In the FINANCE I B Module, the 

prompts for the Modified Internal Rate of 
Return (MIRR) program were inadvertently 
reversed. When SAFE RATE=? is dis­
played, ke y in the risk rate. Likewise, when 
RISK RATE= ? is displayed, key in the safe 
rate. In the example on page 25 of the 
applications book. the risk rate is 8% and 
the safe rate is 10%. 

2. The "Bonds" program does not cor­
rectly calculate the yield of a short-term 
bond. When you wish to determine the yield 
of a bond held for one full coupon period or 
less, you must do the following: 

a. Store either the call price or 100 in 
register 19. 

b. CF 22 
c. Press [§ to calculate the yield. 

HP-67/ 97 M.E. PAC 
Program MEI -09A, "Helical Spring 

Design," has been found to contain an 
error. Lines 147 (STO 8) and 148 (GTOA) 
should be deleted and replaced with GT05. 
The bottom of page 09-1 I should be changed 
to: 

Sure enough, insufficient clearance. Try 
the smaller wire .. 
.0351RI SI - - -- 19.6600'" (Coils) 
~ --- ----- 186.303 .. ' (S" psi) 
19 --------5.000 00 (Code) 
Since the design checks o ut , calculate the 
dimensions: 
[§] 1.563 00'" (Lr) 

758.0 - 03'" (L,) 
190.0 -03'" (D) 
225.0 - 03'" (OD) 

To receive a revised card (MEI-09B), you 
must mail your old card to: HP Service 
Department; P. O. Box 999; Corvallis, 
Oregon 97330. This new card will be avail­
able on or after June 2,1980. 
HP-67/97 BUSINESS DECISIONS PAC 

Program BDI-IIA . "Savings ­
Compouding Periods Different From Pay­
ment Periods," has been found to contain 
an error. Step 007 (FO?) should be changed 
to SFO, and CFO should be inserted between 
steps 005 and 006. 

To receive a revised card (BDI-II B), you 
must mail your old card to: HP Service 
Department; P. O. Box 999; Corvallis, 
Oregon 97330. This new card will be avail­
able on or after June 2, 1980. 

Fitting 67/ 97 Programs 
Into The HP-41 C 

We have heard comments that some HP-
41 C owners are having difficulty in fitting 
HP-67 / 97 programs into their calculator 
when it does not contain a Memory 
Module . Well, as you know, we want all of 
our customers to be happy, so we made an 
attempt to load every HP-67 / 97 Applica­
tion Pac program into the H P-41 C (one at a 
time, of course!). Of the 207 programs, 105 / 

Continued 
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fit without any program changes and 102 
did nOL However, approximately 10 per­
cent of the programs that did not initially 
fit, didfit after using several of the tips and 
techniques listed below. 

TIPS AND TECHNIQUES 

What can you do if a program won't fit in 
the basic HP-4IC? Fundamentally, you 
need more program memory, and if you 
don't have Memory Modules , the only way 
to gain memory is to decrease da ta storage 
requirements. 

let's assume that the HP4lC is sized for 
26 data storage registers (as it should be 
when initially attempting to load an HP-
67/ 97 program). From this starting point , 
you can take the following steps to seek 
more program memory. 

I . Notice the correspondence between 
HP-67 J 97 and HP-4IC data storage 
registers. 

HP-67/97 Registers 

Primary Registers 
Secondary Registers 

A 
B 
C 
D 
E 

HP-41C Registers 

ROO-{)9 
R 10-19 

R20 
R21 
R22 
R23 
R24 
R25 

Our objective is to reduce the data regis­
ter requirements (thus increasing program 
memory), so you must first analyze the 
program's data register usage, using the 
program listing. If the I-register is used, go 
directly to ste,,2. If not, review registers A 
thru E (in that order), checking to see if the 
HP-67 / 97 program accesses them or not. 
The HP-4IC SIZE requirement can be 
reduced by one for each successive unused 
register, starting with the I-register. For 
example, if registers I and E thru Care 
unused, but register B is used, you can 
down-size the HP-41 C to SIZE 022. 

After identifying any possible downsizing 
by the above technique, resize the HP41C 
and again attempt to load your H P-67/ 97 
program. If it fits , great! If it doesn't, don't 
give up;just continue to step 3. 

2. If the I-register is used , you must scan 
the program listing to see if it contains any 
of the following H P-67 / 97 functions: 

ISZ I 
DSZI 

ISZ(i) 
DSZ (i) 

If any of these functions are contained in 
the program listing, you must use SIZE 026, 
for they all access R25 in the HP4IC. 
There is no recourse if SIZE 026 prevents 
successful program loading when one of the 
functions listed above is present in the pro­
gram. If the I-register is being used for other 
than loop controJ, continue on to step 3. 

3. You must now attempt to modify the 
program in a way that will enable you to 
further decrease your SIZE requirements. 
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This can be done by reassigning register 
usage from high-numbered HP4lCequiva­
lent registers to lower-numbered HP41C 
eq uivalent registers. For example, if the 
HP-67J97 E-register is used (R24 in the HP-
41C) but the HP-67J97 A-register (R20 in 
the HP-4IC) is not , you can reduce the HP-
41 C SIZE requirement one register by modify­
ing the HP-67 / 97 program to use register A 
instead of E. 

Before beginning the modification proce­
dure , test to see what the maximum allow­
able size is by attempting to load the pro­
gram while using a successively smaller 
allocation of data registers. Once the pro­
gram fits , you know how extensive your 
program modifications must be. For exam­
ple , before making the modification sug­
gested above (using register A instead of 
register E), you should check to see if SIZE 
023 will allow the program to fit. If it does, 
that modification alone is sufficient. If not , 
more extensive modification is needed and 
it makes sense to see if this is possible before 
attempting to do so. 

There are several important guidelines to 
consider when reassigning data registers. 
These are so important that they should be 
considered as rules by those not thoroughly 
familiar with the program being modified . 

a. Be extremely careful when primary/ 
secondary register commands are used with­
in the program . If they are used simply to 
access an extra data register (i.e., P~S , STO 
I, P~S) you can modify the program once it 
resides in the HP-4IC by deleting the 
register exchanges and changing STO I to 
STO II (HP-4IC register II). If the P.=S 
command is isolated (not paired like the 
earlier example), it is best not to tamper 
with it. In this case, no reassignments 
should be made to any of the HP-67/ 97 
primary or secondary registers. Reassign­
ments are therefore limited to registers A 
thru E (HP-41 C registers R20-24). 

b . If any statistical operations are per­
formed in the HP-67 / 97 program , no 
reassignments should be made for any of 
the H P"('7 / 97 secondary registers. Reassign­
ments should be limited to the HP-67 / 97 
primary registers (ROO-{)9 in the HP-4IC) 
and registers A thru I (HP41C registers 
R20-25). Also, double-<:heck for primary/ 
secondary exchanges whenever statistical 
functions are present in the H P-67 / 97 pro­
gram. 

c. After modifying a program, test its 
operation with known data . Many (> 30) 
modifications may be necessary to success­
fully reassign register usage , and the user 
should make sure that all modifications 
were properly made. 

EXAMPLES 
To give you a more positive "feel" for 

converting HP-67 / 97 programs for use on 
the HP41C, here are a few examples of 
several conversions we made , using the tips 
a nd techniques described above. 

J. Standard Pac. "Triangle Solutions 
SO-07 A." This program did not fit into the 
HP-4ICwhen SIZE026 was used. A review 
of the data register usage indicated that the 
I-register was not used . After down-sizing 

Ii 

to 025, the program successfully fit into the ..... 
HP-4IC. 

2. Surveying Pac, " Resection SUI-08A." 
Using SIZE 026, this program would not fit 
into the H P41 C. (Primary registers 0 thru 8 
and registers A thru E were used in this 
particular program.) And since the 
I-register isn't used, we tried SIZE 025, but 
that didn't work either. So a test was made 
to see if SIZE 024 would work . and it did . 
Then, with seven program modifications, 
register 9 (HP4IC register 09) was used 
instead of register E (HP-4IC register 24). 
The program now successfully fit and func­
tioned in the HP41 C. 

3. Surve ying Pac. "Intersections 
SUJ-03A." In this program , primary regis-
ters 0 thru 9 were used, as were registers C, 
0 , and E, which presented a "fitting" prob-
lem. This program would not fit into the 
HP-41 C using either SIZE 026 or 025. 
Testing showed that it would fit using SIZE 
023. Therefore , the data assigned to register 
D was reassigned to register A, and the data 
in register E was reassigned to register B. 
This procedure required 17 program modi­
fications, but it allowed the HP-67 / 97 "In­
tersec tions" to successfully fit and function "­
in the HP-41 C, using SIZE 023. 

4. Games Pac. "Tic-Tac-Toe GAI-IIA." 
Used in this popular program were primary 
registers 0 thru 9, except register 2, plus 
registers A, 8 t E. and I. It was found that 
SIZE 026 would not work, so a sea rch was 
made for indirect control statements in the 
program listing, but none were found. Satis­
fied that the I-register was used simply for 
data storage, a test was made to identify the 
SIZE requirement. SIZE 024 enabled the 
program to fit. Register usage was then 
reassigned from registers Eand I to registers 
C and 0 (21 modifications were necessary 
to do that) , and this allowed the HP-67 / 97 
program to successfully fit and function in 
the HP-4IC. 

CONVERSION ANALYSIS 
To make it easier for you to assess your 

collection of HP-67 / 97 Application Pac 
programs, we've listed below all the pro­
grams that will fit without any modifica­
tions into the basic HP4IC. But don't 
forget: all of the H P-67 / 97 Application Pac 
programs will fit into the HP41 C if you use 
one Memory Module. And remember: if "­
you modify a program, always test it with 
known data to make sure that it works. 

The following listing is by Application 
Pac program number/ Users' Library num­
ber and, in parentheses, the HP41C SIZE 
requirement. 



-' 

Surveying Pac 
SU1 ·04 / OOO850 (025) SU1 · 11 / 000920 (008) 
SU 1 -07/ 000880 (010) SU 1 · 1 3/ 000940 (020) 
SU 1-09/ 000900 (025) SU 1 -1 5/ 000960 (026) 
SU1 -10/ 00091 0 (022) SU 1-17/ 000980 (026) 

Games Pac 
GA1 -02loo1750 (010) GA 1-1 0 / 001830 (01 0) 
GA 1-03/ 001760 (006) GA 1-1 4/ 001870 (022) 
GA 1-04 / 001770 (024) GA 1-19/ 001920 (017) 
GA 1-09 / 001820 (026) 

Standard Pac 
SOl -01 (026) S01 -11 (026) 
S01 -02(026) S01 -12 (000) 
501 -06(026) 501 -14A(009) 
501 -07(025) 

E.E. Pac 
EE 1-01 / 000200 (025) EE , . 13/ 000320 (005) 
EE 1-02 / 00021 0 (026) EE1 · 14/ ooo330(021) 
EE 1-08/ 000270 (006) EEl -15/ ooo340(021) 
EE1 -11 / ooo300(008) EEl -16/ 000350(026) 
EE1 · 121ooo31 0 (007) 

M .E. Pac 
ME 1-01 / 000380 (025) MEl - 17/ ooo560 (024) 
ME 1-03 / 000400 (0261 MEl - 19/ 000580 (026) 
ME1 -10/ 000490 (026) MEl -21 / 000600 (010) 
ME 1-11 / 000500 (026) MEl -23 / 000620 (01 0) 
ME 1-1 5/ 000540 (022) ME1 ·23 / 000620 (024) 
ME 1-16/ 000550 (025) 

C .E. Pac 
CE 1-01 / 011230 (025) CE 1-06 / 011280 (026) 
CE1 -04/ 011260 (026) CE , · 16/ 011380 (025) 
CE 1-05/ 011270 (026) CE 1-18 / 01 1400 (010) 

"25 Words" 
(More or Less!) 

Your letters indicate that you both appre­
ciate and va lue this column. Well . that's 
good. because we enjoy bringing it to you. 
Let's face it. calculato rs ca n be interesting 
anda lot offun . Tha t 's why we publish such 
a variety of material in thi s column . And. 
speaking of variety. let's start the ball rol­
ling with a "clean house!" 

I hi ... flr ... t routine i ... the contribution 01 
James M. Dzier/anowski of PenmylYania 
Stale l:niycr ... lly 111 Lni'v'ersity Park. Pen­
n...yl\ania. We ha\e 10 admit that it's a 
"dean" routine (no pun intended!). 

141 C) The HP-41 C Continuous Memory cir· 
cuits add a great deal of power to everyday 
calculations. With this feature, I have found 
that better housekeeping of statistical reg · 
isters, the stack, and addressable storage reg­
isters is necessary. As a habit. I like to clear 
the Continuous Memory, so previous result s 
will not interfere with future calculations. A 
short housekeeping rou tine is : 

9t-LB,- 'CLE~H" 
02 CL~ 
93 CLST 
94 CLRG 

95 CL~ 
96 FI X 2 
07 TONE 4 
98 RTH 

The statement FIX 2 is included to establish a 
default fixed point disp lay of two significant 
figures . The TONE 4 command signa ls the 
user that program execution is completed. 
(Line 02 ;s not necessary if line 04 is done. 
Ed.) 

Stat Pac 
ST1 -02 / oo1 020 (026) ST1 -12/ OO1120 (026) 
ST1 -03 / oo1030 (023) STl -14/ oo1140 (021) 
STl -04/ oo1 040 (026) ST1 -15/ oo1150 (009) 
ST1 ·06 / OO1060 (022) ST1 · 16/ oo1160 (004) 
ST1 -07 / oo1070 (022) ST1 · 18/ oo1 180 (003) 
ST1 -09 / oo1090 (022) ST1 · 19/ oo1190 (025) 
ST1 · 10/ oo1100 (007) ST1 -20/ oo1200 (009) 

Clin . Lab. & Nuc. Medicine Pac 
Cll -01 / 00001 0 (026) Cll -1 0/ 0001 00 (026) 
CL 1-021000020 (026) Cll · 11 / 00011 0 (026) 
Cll -03/ 000030 (026) Cll -12/ ooo120(026) 
Cll ·04/ 000040 (026) Cll -13/ ooo130 (026) 
Cll -05 / 000050 (026) Cll . 14/ ooo140 (026) 
CL 1-06/ 000060 (026) Cll -16/ ooo160 (020) 
Cll -07/ oooo70 (026) Cll -18/ 000180 (023) 

Business Decisions Pac 
801 -01 / 001220 (026) B01 ·11 / 001320 (025) 
B01 ·02loo1230 (026) 801 -14/ 001350 (008) 
801 -03 / 001240 (025) 801 -15/ 001360 (009) 
801 -05 / 001260 (009) 801 -16/ 001370 (026) 
801 -06 / 001270 (026) 801 .19 / 001400 (026) 
801 -07/ 001280 (026) 801 -20/ 001410 (026) 
801 -08/ 001290 (007) 801 -221001430 (026) 
801 -10/ 001310 (008) 

Navigation Pac 
NAV·Ol / 013710 (022) NAV-09/ 01379D (024) 
NAV·03 / 013730 (01 0) NAV-10/ 013800 (021) 
NAV-04 / 013740 (026) NAV-13/ 013830 (003) 
NAV-06/ 013760 (026) 

Math Pac 
MA 1-04 / 000660 (026) MA 1- 10/ 000720 (026) 
MA 1-05 / 000670 (026) MA 1- 121000740 (026) 
MA 1-08/ 000700 (026) MA 1-17/ 000790 (020) 
MA 1·09/ 000710 (026) MA 1-19/ 000810 (020) 

And no~. Mr D,iertan()\\ ... k1. meet our 
next contributor. Erne~lo A. Malaga. 01 
Lo~ Angele .... Califorma. Both of you \\cre 
on the ... ame track' 

141C) Willing to clear just some registers? 
The HP-67 / 97 had a way to do it : f CLREG . 
But the HP-41 C has none. But waitl There is. 
the CL~ function. If you want to clear R 1 0 thru 
R 18, for example, just press - or pro ­
gram: 
~ "lREG " 1 0 to clear RIO thru 
~ R l 5,and 
~"~REG " 13 to clear R l3 thru 

ru R IS' 
Donel Consumption= 6 bytes. The longer se ­
quence 0, STO 10, STO 11 , ... , STO 18 would 
use·up 13 bytesl 

Next. we have another IIp from Mr, 
Malaga Thi~ time he\ found a way to 
"extend "the ba~ic H P-41 ( 

141 C) Sometimes , when keying in a 
program that uses all the memory registers 
not used for storage, you ' ll find a situation 
where the last two or three steps will not fit. 
and the display wi ll keep showing PACKING 
and TRY AGAIN . So, try this: 
1. Delete key reassignments of sta ndard 

HP-41 C functions, and try again. If this is 
not enough, go on to step 2 . 

2. Reduce the allocated number of storage 
registers by one, thus using a smaller 
SIZE. 

3 . Key in the program steps that didn 't fit , and 
then PACK memory. 

4 . Restore the previous SIZE. 
Surprisingly, this worksl I've found myself 

many times in this situation II have no 
memory modules yet), and it almost always 

was the solution. 
If you can't restore the previous SIZE, you 

will have to do other byte-saving pro­
cedures; such as: 
1. Shorten ALPHA labels or ALPHA strings, if 

any are used. 
2 . Delete some END instructions and put RTN 

in place of them. 
3. Use stack reg isters for indi rect or looping 

control. instead of using a storage register . 
This will allow you to use a smal ler SIZE, 
so that your program can be longer- or fit , 
if it didn't before. 

(In your leller, your tip about dele[ing 
ENTER [0 save a byte won'[ work, Mr. 
Malaga . Although you key in, say 36, then 
ENTER, then 6, and delete the ENTER as 
you key it in, the HP-4IC always knows 
that 36 and 6 must be t"'O separate entries, 
so it deletes the ENTER- at your 
command- but it puts a "null" byte in its 
place . Even executing PACK will not 
remove this null b yle; otherwise you would 
have 366 in memory and not 36 and 6. Of 
course, this deletion of ENTER does cut 
down on listings, and il does save some 
paper in your printer, but don't be fooled 
into thinking you are "saving" bytes. Ed.) 

let"" tra\cl o\cr to F\amton. lI11noi .... 
no~. for a contribution that ... hould be 01 
interc ... t (pun intended!) to nearly ewry one 
Richard Sperling i~ the author oj this neat 
routine. 

167 / 97 / 4 1 C) My contribution to "25 
Words" is a rout ine for calculating "effect ive" 
interest cost. It is the net cost of borrowing: 
" Actual interest. less the reduction in income 
taxes resulting from including the interest 
cost on the income tax return as a deduc· 
tion ... .. 

Input the amount borrowed IENTERI, the 
amount of interest IENTERL and the tax rate 
(from your income tax bracket). Press ~ and 
the routine will ca lculate the effective after· 
tax cost and the effective after -tax interest 
rate . 

eo; *~8Lh a09 " '. 
!,162 S;-03 ti~0 
OJ;; R.· 61~ F'~n; 

£184 ST02 £11 2 R ... · i 
~-. 

1305 R~ (l13 
@66 BrOl 01 t EE X 
~t1( Rl Oi5 2 
688 Rt @:6 x 

el7 R~N 

Enter the interest and tax rates as whole 
numbers; that is, enter 12 percent as 12 and 
a 50 percent tax bracket as 50. 

• Re/erenCl': Fundamentals of Financial Accounllnl. 
revised ('(iilion. /977. Welsh and AmhQny. pp. 15-16. 

'ext is an improvement on a routine y,e 
printed In the last issue. It IS the contri­
bution of Fred A, Kanel of Research 
Triangle Park. "Jorth Carolina. 

(67 / 97 / 41 C) Here' s a ve rsron of the 
A / B= C/ D ratio equation routine shown at top 
center on page 12 of Vol . 3 NO.4. This version 
saves four Jines of memory. 

Continued 
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1301 .;:~5LH (jlB Rt 
I1f2 X=O? fijl + 
06;; bT02 (112 fN T1 

&34 Ri- 613 .:LBU 
085 X=B? 0:4 R4 

066 GTOl 815 
ail RJ. 015 x 

BBS GTOIl 81(' RTN 
li09 ~:LBL2 €/lS R/ $ 

Instructions are the same: (A) 13, ENTER; (B) 
22. ENTER; Ie) lunknown) O. ENTER; (0)44. @ 
After ~ is pressed, the answer "26" will 
appear in the display. 

The last routine works well on either the 
HP-67 . 97 or the HP-41C. But here is a 
routine from David Spear of Philadelphia, 
Pennsylvania. that was designed specifically 
for Mr. Spear's HP-4IC and it uses only 14 
lines of memory. However, it also works 
quite well on the HP-67 97. Try it. 

(41 C / 67 / 97) Here is an interchangeable 
solution to A / B= C/ O in only 14 lines. Start by 
entering the data into the stack; for example, 
IA) ENTER; IB) ENTER; Ie) ENTER; (0) XEQ 
RATIO. The unknown should be entered as 0 
in the appropriate position (Terry Mickelson's 
idea in Vol. 3 No. 4). The routine uses the 
transposition AD= BC. 1f either A or D is 0, the 
other is divided into S .. C. If neither is 0, the 
routine loops to test Band C, and divides the 
other into A .. D. If you forgot to enter 0 for the 
unknown, the routine Signals by continuing to 
loop. 

0ltLBL "RRTIO" 
92 RDH 
83 X=9? 
94 GTO 81 
05 ~OY 
96 X=9? 
97 GTO 91 

98 RDH 
99 GTO "RRTIO " 
19tLBL 81 
11 RDH 
12 I 

13 • 
14 RTH 

(Very good. Mr. Spear. Butfor H P-67/ 97 
owners not familiar with H P·41 C code. 
here's some help. Change line 00 I to LBLA 
and line 009 to GTOA . Lines 2, 8, and II 
are "roll downs." The asterisk in line 13 
denotes "multiply "on Ihe HP-41C. Ed.) 

How about two more HP-4IC tips from 
David Spear'! He's really been busy with 
that new calculating marvel. 

(41C) Most people double a number by 
keying ~ g This uses 2 lines, 3 bytes, and 
loses the T -register. Keying IENTERIG uses one 
less byte. But the best way is to key ISTOlGO[8]. 
This uses only 1 line, 2 bytes, and saves the 
T-register. 

(It not only saves space, Mr. Spear, it also 
runs faster in a program. Very good lip ! 
Ed.) 

(41C) Here is a solution to the quadratic 
equation ax2 + bx + c = O. It takes 19 lines 
and uses no registers. Key in a, ENTER , b, 
ENTER , c, XEQ QUAD. If the roots are imag­
inary, the annunciator will show that flag 1 is 
set. The real part will be in the X-register, the 
imaginary part in the Y-register. 
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91tLBL "QURD" 11 X}9? 
~2 X() Z 12 SF 91 
93 ST I Z 13 RBS 
84 ST. X 14 SQRT 
95 CHS 15 ST- Z 
96 I 16 XOY 
97 STO Z 17 FC? 01 
98 EHTERt 18 • 
99 • 19 RTH 
18 -

(Neat! BUI one thing 10 walch: If first 
example gives complex results, second time 
through would also give complex results. 
Flag 01 is never cleared. Ed.) 

Let's jump across the world, now, to 
N'ova Gorica in Jugoslav'ija (Yugoslavia. to 
us! And this author's home is about 33 
kilometers north of Trieste -as the crow 
nies. Thought we didn't know, eh?) ThiS 
contribution is from Dipl , l ng. R aj er Jernej. 

(67/ 97) A s a contribution to "25 Word s," 
I send you thi s routine that I use to solve the 
formula for x2. The original contribution by 
Michael Tarnowski , which was printed on 
page II in Vol. 3 No.3, required 24 lines of 
memory, whereas mine uses only 14 lines. 

oe: :+:LoLA 009 CHS 
062 R/ S 016 + 
6t13 STOA 3:1 nOll 
ti84 Oi2 *Lf,LB 
lh)5 ,1;2 flo SF2 
306 RCLR 014 GTOIl 
&67 " e15 K/ S 
06~ F'="; ~ : 

This routine can be used autonomously or 
as part of other programs. To use i t , press 
ICLXI. then ® and key in 0;, ENTER, 
Ei then press IR l sl. To delete wrong values, 
key in 0i, ENTER, Ei, then press ~ and 
IRl sl. The value of x2 is constantly visible in 
the X-register. 

(/ received a lot of mail about Mr. 
Tarnowski's routine, bUI must admit no one 
quite duplicated this contribution thar came 
from a small town on the Italy/ Yugoslavia 
border jusl north of Mon/alcone. As you 
can see, HP-67's do gel around! And, for 
that maller, so does your KEY NOTES! 
Ed.) 

There aren't many contributions to this 
column from Ireland. This one is from Tom 
Veale, who lives with hi~ HP-67 in Dublin. 

(67 / 97) The following routine will produce 
a l -second pause or. alternatively, a 5-second 
pause, depending on the status of flag 1. 
which is preset by a trigger (in this case LBLe) 
on the HP-67. This I find useful in checking 
inputs that I have written down (using the 5-
second pause), by rerunning the program with 
the l-second pause, which is sufficient for 
comparing the written figures with those 
displayed. 

661 
OiJ2 
B[;3 
1)04 
€let:: 
uB6 
Or? 
BO£ 

kB~e 

FP 
GTJ9 

SFl 

PTN 
*LBL9 

~Fl 

on-off trigger. 

1 in display indicates Fl 
set . 

B69 e 0 in the display indicates 
01B CF2 Fl clear. 

I'll RTN 

[152 c ~ -? pause choice function . 

651 SF2 
652 Fl? 
053 F f:T ~ 5-$ec. pause when Fl is 

054 F2: set. 

6S5 F2'-;' 
g.56 PSE l -sec. pause when Fl 

clear. 

If. in a program, the pause " choice function " 
occurs frequently, it could best be treated as a 
subroutine in order to save steps. 

The above may be useful to your readers . I 
have not noticed such a routine in KEY NOTES. 
It is an interesting illustration on the use of 
test-c leared flags (F2 in this example). 

How about a couple of short routines 
from George Miller of Cincinnati, Ohio'1 
There must be several dOlen variations of 
the first one, but we're printing it for those 
who hav'cn 't as yet discovered this trick. 
(41 C) The following routine is a simple­
minded " locking" device that prevents tamper ­
ing with the HP-41 C by those unfamiliar with 
its operation. Line 03 sets the auto-execution 
flag , then line 04 turns off the ca lculator. Line 
05 is the first line executed when the ON key 
is pressed. 

91tLBL "LOCK" 
92tLBL 08 
93 SF 11 
84 OFF 
95 GTO 98 
86 EHD 

Instructions: 
1. Instead of turning off the HP-41 C, key in 

XEQ " LOCK," and it will turn itself off! 
2. Attempts to turn on the HP-41 C will be 

indicated by the auto-execution " beep" 
' and the calculator staying OFF. 

3. To override the " LOCK," simply hold down 
the RI S key while preSSing the ON key. 

The use of GTO OOin line 05 allows more 
rapid execution than the use of GTO " LOCK." 

(41C) The following two subroutines are 
handy for requesting input from many pro­
grams where input without stopping the run­
ning program is desired. The calling program 
provides a prompting message in the ALPHA­
register, and the subroutine provides a steady 
display while waiting for a response. After the 
response, control is returned to the calling 
program. One level of subroutine call is used 
to provide this service. The first subroutine 
takes 20 bytes, the second, 23 bytes. 

II 



9hLBL "HU"?" 
B2 RYIEW 
93 CF 22 
B4tLBL Bl 
as PSE 
06 FPC 22 
97 GTO 01 
98 RTH 

Instructions: 

91 tLBL "WORD?" 
B2 CF 23 
93 RON 
84 RYIEW 
9StLBL 81 
B6 PSE 
97 FC?C 23 
98 GTO 81 
99 ROFF 
18 RTH 

1. Load prompting message into ALPHA­
reg ister . 

2. a. For numeri c input. XEO " NUM?". 
b. For alpha input. XEO " WORD?". 

Control is returned to the calling program. 
with the numeric response in the X-register or 
the alpha response in the A LPHA-register. 

Thi ... next input is not a routine. but it i!o. a 
conlrlhution. and something you mIght over­
look on the HP-4IC It\, from John L. 
Gafford of Waco. Tcxa ... , who. in the Augu ... t 
1979 i ...... uc. wa ... from Jack<.;on. Michigan. 
prO\ing thaI American .. are \cry peripatetic 
people 

(41 C) A comment on Craig Pearce's " SIZE" 
routine in Vol. 3 No.4, page 5 . His instructions 
are LBL " SIZE," and the first line 01 his 
program is 01 LBL " SIZE." 1f one uses o ne of 
the standard functions as a program label (i.e., 
"SIZE" ), then the function cannot be executed 
from the keyboard until the program label is 
removed or changed to some name other than 
a standard function. 

For a change. hO\" about a routine from 
the land that produce ... exceptional tapes­
trics. among OIhcr thing .... Thi ... rOUllnc i ... thc 
product of Didier de Callatay of Brussels. 
Belgium or is It'? We111et I"OU decide .. 

(67 / 97) Please find here a litt le "moving 
average" routine: very short (less than 25 
lines), ve ry fast (less than 25 tenths of a 
second), very powerful (up to 24-yesl less 
than 25- entries in the "moving average, " ) 
and very easy to use (less than 25 words to 
explain). 

86: *L5L1l 
aB2 ;':: 1 
Bli;? / :;:0 '[ 

804 RCLE 
OB=' X:1 
~06 ST+e 
&tl7 "Cei 
BBS ST-B 
iJ@9 R~ 

elti SiO ; 
611 DS:l 
~;2 SF3 
013 RCLJ 
014 RCLE 
a i S 
816 RTN 

Store the number of sets of data in the 
movinl, average in register E. For each entry, 
press~, and see the "moving average" of the 
last (Re) entries. 

Well , I forgot to say that this routine was 
written by my daughter, who is less than 25 . 
months (exactly 16; see photograph) . 

(Very clever presentation/or this column , 
Mr. de Cal/atayl But l in not convinced that 
your daugh ter was the author. However, 
since I'm retiring J years/rom now, perhaps 
your daughter ... naw, it s too good to be 
truel P.S. I edited your explanation; that s 
why it s now over 25 words. Ed.) 

There are many, many "SIZE" routinc ... 
for the HP-41C, but we've nevcr scen one 
qultc tbc same as thiS next contribution. 
The author IS David 8. Rifkind of Tucson, 
Ari/ona. 

141 C) Here is a modi fi ed version of the 
" SIZE " routines printed in Vol . 3 NO.4. It uses 
a nice technique catted a "bracketing loop" for 
much faster execu t ion with large " SIZES." 

01 tLBL "SI ZE'-
92 19 .4891 
93 EHTERt 
94 SF 25 
9S tLBL B8 
96 ISG Y 
97 CLX 
08 RCL IHD Y 
B9 FS' 25 
19 GTO B9 
II CLX 
12 19.B891 
13 -
14 EHTERt 
15 SF 25 

16tLBL 91 
17 ISG Y 
18 CLX 
19 RCL IND Y 
29 FS? 25 
21 GTO 81 
22 RDH 
23 FIX B 
24 "SI ZE= " 
2S RRCL X 
26 RYIEW 
27 FIX 4 
28 RDH 
29 RTH 

Il ike to have routines that leave the X -register 
alone, and thi s one does. 

I\ot far from Ari/ona in fact In Garden­
dale, Texas therc's another HP-4I C 
owner, by the name of Patrick Murphy 
Let's see what he's doing ",ith his nc\l. 
calculator . 

(41 C) Here is a l ittle tidbit that may be 
suitable for your " 25 Words" column. These 
are fast octal -- decima l conversion routines 
that handle real numbers. There may be some 
error in the result if the number is irrational in 
octa l. or jf the precision of the ca lcu lator is 
exceeded during calculation. The stack is de­
stroyed, but no registers are used. 

81tLBL "ROer" 91tLBL "RDEC " 
92 EHTERt 92 EHTERt 
93 IHT 93 IHT 
04 OCT 94 DEC 
95 RCL Y 95 RCL Y 
96 FRC 96 FRC 
B7 1873741824 87 1 E18 
B8 • 98 * 
99 IHT 99 IHT 
19 OCT 19 DEC 
11 1 E18 11 1973741824 
12 / 12 / 

13 + 13 + 
14 RTH 14 RTH 

Therc "ere some letters about the article, 
"SST-ing Thru Subroutines" (on the H P-97), 

which appeared in Vol. 3 No.2. page 12. It 
seems many people were interested in a 
possib le solution for this on thc H P-67 
Well. here's one from Charles H. Bowles of 
Marathon Shores. Florida. 

(67) Mr. Schaeffer is right, his method of 
"SST -jng" through subroutines on the HP-97 
will not work on the HP-67. But here is one 
that will; in fact, two that wilt. 

M ethod 1 . 1f you have an unused LBL and 
program space, and you want to SST through 
the program and subroutines. insert an "f 
GSB n" as the second step of any subrout ine 
you wish to be able to SST through. LBLn witt 
read "f LBLn, h RTN ." You can then SST 
through any program, including the sub­
routines. 

Method 2 . While holding down the SST 
key, press RI S and hold it. Release the SST 
key (still hold RI S). Then release the RI S key 
and immediately press it again. You will be at 
the first step of the subroutine and can proceed 
to SST through it. and it will RTN to the proper 
place at the proper time. 

(Seems Somewhat Tedious but Sure Seems 
To work. Someone Studying This might 
Sense Some Traps, but we think Mr. Bowles 
Sure Solved That problem! Ed.) 

Russian Calculators? 
In the last issue. one of you asked a 

question rcgarding calculato rs in Russ ia . So 
we're happy to bring you the following 
ncws, which we thought would interest you. 

Oear Mr. Horn: 
In reply to Mr. Santoyo 's letter published in 

the November 1979 issue of KEY NOTES (Vol. 
3, No.4), I am glad to furn ish the following 
information about calcu lators made in the 
U.S.S.R. 

I was there for a four-week period in Octo­
ber 1979, and I looked carefully in the stores 
in Moscow as well as in Len ingrad, in addition 
to asking some colleagues in the Institute of 
Control Sciences at Moscow and in the Com­
puter Centre at Leningrad. At that time they 
were making ca lcu lators in the U.S.S.R., but 
these were of the non-programmable type. 
The best one you cou ld get in Moscow was 
the simple four-function plus reciprocal and 
square-root type, and it cost 50 rubles (approx­
imately $75.00 U.S. at the officia l rate of 
exchange). Since this was rather expensive 
(the average sa lary of scientists was between 
300 to 500 rubles per month), I did not see 
any of the scientists with personal ca lculators. 
M ost of them were using slide rules. 

When I brought this matter up for discus­
sion at the Computer Centre, I was told that 
they were aware of the bad effect of the 
ca lculator on the high school students in the 
U.S .A. and, hence, the official policy was not 
to make calculators avai lable at a low price. 

In the Scientific Exhibition in M oscow, they 
had as an exhibit a scienti fi c non­
programmable calculator, but I was told that 
this was not available in the market. 
Yours sincerely, 
Professor N aresh K . Sinha 
M cMaster University, Ontario. Canada 
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library Corner 
There are now over 4,250 programs in the 

H P-67 / 97 Library and over 350 programs in 
the HP-41 C Library. And when yo u con­
sider that there are over 5.500 progra ms in 
the HP-65 Library, it brings up a n aston­
ishing stati st ic: There are over /0,000 pro­
grams in the Corvallis Users ' library! No 
matter how yo u look at it , that is qu ite a 
huge mass of information, and it covers j ust 
about every s ubject known to modern 
science . industry. and medicine. OUf heart ­
iest congratulations go to all of the a uthors 
for making this milesto ne poss ible . 

CATALOG UPDATE 
If you are a current subscribe r to the 

Use rs' Library and as of thi s date have not 
received the last (Nove mber) update for the 
Catalog of Con tributed Programs. contac t 
the Library by mail or ph one . The next 
Cora log update is scheduled for release in 
the Ma y! June time·frame . Well have more 
about that in the June KEY NOTES. 

HP-85 LIBRARY 
Once again the Library has ex panded to 

meet the needs of another di stincti ve prod· 
uct , the H P·85 Perso nal Compu te r for Pro­
fessionals. If yo u ha ve not seen thi s marvel. 
the Lib rary staff recommend s that you get 
to yo ur dea ler/ast and test o ne. 

The Hp·85 Users' Library is a separate. 
unique entit y. Subscriptions are $40- a year 
for the U.S. a nd Canada. a nd $60· a year for 
all othe r countries (except Euro pe). Europe 
will ha ve their own HP-85 Library, so 
contact them (Geneva) for prices in that 
area. 

Library programs fo r the H P-85 a re avai l­
able at $ )0- for each program listing and 
documenta tion. Members of the Libra ry 
will receive a 40·percent di scount on each 
program . so their ne t cost will be o nly $6- a 
program . But that 's not the on ly member­
ship benefit. As a member of the H P-85 
Library yo u will receive ( I) a catalog full of 
program abstracts. (2) specia l promotions 
available only to members, (3) access to lots 
of programming ideas, (4) a membership 
card with your number. And , best of all, if 
yo u subsc ribe within 60 days after pur­
chasing yo ur HP-85. yo u will receive a 
special cartridge containing programs writ ­
ten espec ially and excl usively for the H P-85 
Use rs' Library. 

ORDERING PROGRAMS 
HP~7 / 97 a nd H P-41 C programs are $6' 

each, and they include doc umentati on and a 
prerecorded magnetic card. Wheneve r pos­
sible, use the Users' Libra ry Order Form in 
your Catalog 0/ Contributed Programs 10 

place Library o rde rs. If you want a program 
that yo u see in thi s issue of KEY NOTES. 
a nd yo u ca n't find an o rder form , a plain 

· U.S. dollars. Set' nott' at bOl/om t'dgt' of('o~·t'r. 
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piece of paper with your name and address 
and the program numbers you desire is 
certainly adeq uate . Mail your o rder and a 
check o r money order to the Corva ll is 
add ress li sted o n the back cover of thi s issue. 
Don 't forget to include your State and local 
taxes . O r. in the U.S .. you ca n place your 
order by ca ll ing 101l-f ree: 800-547-3400. ex­
cept Alaska and Hawaii (in Oregon call 758-
1010). Yes. these are new numbers; see the 
article on page 3. 

NEW PROGRAMS 
Here a re some new submittals you might 

like. Most do not appear in the new Catalog 
update. None of the programs in thi s issue 
are ava ilable in Europe at this time . 

(67/ 97) The first one is a "special" that's 
titled . simply. Navigation #67000-99971. 
and the price is $43.50.· It is the work of 
Captain Kenneth R . Orcutt of Valley Cen­
ter. Ca li fornia , who managed to program 
this large composition in 4059 lines. 20 
ca rds, a nd 94 pages. So they d o n't call him 
the "Calculatin' Captain" for no reason! 

This integrated se t of navigation pro­
grams, used dail y at sea by Ca ptain Orcutt of 
Malson Navigatio n Company, is now avai l­
able from the Library. O r you can purc hase 
them se parately, at the standard Libra ry rate 
of $6- a program . 

Captai n Orcutt and his naviga tors have 
worked a nd reworked all of these programs 
from the bridge of a ship. so how can you go 
wrong? And yo u ha ve to admit that the 
complete set is a soft ware bargai n. particu­
larly when it includes cards . Th e se t 
contains: 

004550 Sun LOP Sight Reduction (224 lines, 
1 card. 5 pages) 

041600 Sun Azimuth (217- 1-5) 
004510 Sun Azimuth for Compass Adjust­

ment (223-1-5) 
004560 Time of Mer idian Transit of the Sun 

and Meridian Altitude (223-1-5) 
041610 Longitude by Sun Transit and Circles 

of equal Altitudes (2 1 8-1-5) 
004570 Time of Sunrise and Sunset (222- 1-5) 
004530 Planet S ight Reduction (169- 1-5) 
004540 Moon Sight Reduction (172-1-5) 
041620 Stars Sight Reduction (223- 1-5) 
041630 Star Azimuth (205- 1-5) 
041640 Star Identification and Sight Reduc­

tion (222-1-5) 
004520 Stars and Planets (595-3- 14) 
004460 Great Circle Navigation, Including 

Composite and Rhumb Line (224-1-5) 
004470 Sa ilings-- Mercator, Rhumb. Great 

Circle(210- ' -5) 
041650 Voyage Planning. ETA and Speed 

(118-t -41 
042260 LORAN Line of Position (594-3- 11 ) 

Next a re th ree prog rams that should be of 
interest to geologists and seis mologists (and 
perhaps a lot of people li vi ng along the San 
Andreas Fault in Ca lifornia !). The pro­
grams a re especia ll y complete. eve n as to 
maps that show the co ntinental shifts, so 
yo u can ac tually calc ulate the shift s that 
have taken place . 

(67/ 97) Plate Tectonic Geometry­
Pole of Several Rotations (#042290) 

The fi nite motion of a rigid plate on the 
surface of a sphe re may be described as a 
rotati on a bout an axis passing through the 
center of the sphere. In this program. a 
series of successive ro tatio ns about given "­
poles of rotation may be concatenated , and 
the resultant pole and angle of rotation 
determined using the method of Phillips 
and Forsy th . ( Will run okay on the 
H P-41 C.) (224 lines. 5 pages) 

Author: Victor A. Schmidt 
Pittsburgh, Pennsylva nia 

(67/ 97) Plate Tectonic Geometry­
Pole of Finite Displacement (#042300) 

This program allows the calculation of 
po les of rotat ion for finite motions of rigid 
plates on the surface of a sphere, given the 
la titudes and longitudes of two fixed points 
on the plate before and after rotation. The 
angle of rotation a bout the pole is a lso 
calculated. Useful in reconstructing plate 
motions and plate configurations through­
out geo logic time . ( Will NOT run on the 
HP-41 C without ex tensive modifications.) 
(326 lines, 2 cards, 7 pages) 
Au thor: Victor A. Schmidt 

Pittsburgh , Pennsylvania 

(67/ 97) Plate Tectonic Geometry­
Rotate a Point About a Pole (#042310) 

The program rotates a point A on a _ 
sphere abou t a specified po le B by a given 
angle of rotatio n. yie lding the new latitude 
and longitude of point A. Useful in map­
ping problems and in reco nstruc ting ancient 
plate motions from published poles of rota­
tion. Faste r and more convenient for thi s 
purpose than progra m #000750. (Will run 
okay on the H P-41 C.) 
(168 lines. 6 pages) 
Author: Victor A. Schmidt 

Pittsburgh, Pennsylvania 
(Very good, Mr. Schmidt! This author is in 
the Department of Geology and Planetary 
Science at the University of Pittsburgh . Ed.) 

We seem to be stressing measurements in 
thi s ba tch of programs. and these next two 
are not out of line (!) fo r that subject. Best 
of a ll they point out the difference in the 
HP-67J97 and HP-4I C. because the author 
has written the same thing for two different 
calculators. Notice that the H P-41 C uses 
less lines. 

(67/ 97) Straight Line Forced Thru Any 
Point (#042270) 

This program ca lculates the bearing of a 
least sq uares fi t straigh t line forced through 
any given point. Predictions of new E' and 
N' on that line may be made from va lues of '­
Nand E. Coordinate pairs (N.E) may be 
added or deleted at any time. ( I 13 lines. 6 
pages) 
Author: Frank C. Blachly 

Hyattsville . Maryla nd 



(41C) Straight Line Forced Thru Any 
Point (#00327C) 

Abstract identical to #04227D, above, but 
outputs have ALPHA prompts and labels 
and the printout on the H P-41 C printer 
makes a more~asily-recalled-al-a-Iater-date 
program. (86 lines, 6 pages) 
Author: Frank C. Blachly 

Hyattsville , Maryland 
(Nice programming. Mr. Blachly. Too 

bad most people will never see both pro­
grams. Ed.) 

Now, how about a program from a doctor 
at the famous Mayo Clinic, who refers to his 
programming as: ..... 1 am a rank amateur at 
this and self-taught besides," But you'll 
agree, if you see this program . that Dr. 
Tucker has nothing to be ashamed of if he 
can do this type of work. 

(67/97) Renal Clearance & Reabsorp­
tion (#042320) 

"program forcalculation of body surface 
arca from height and weight (inches and 
pounds), corrected and uncorrected clear­
ance of creatinine, phosphorus (or uric 
acid), chloride, osmolality, and free water. 
In addition, it will provide an estimate of 
distal renal tubular reabsorption of chloride 
and percent of filtered phosphorus and 
chloride reabsorption. (189 Jines, 8 pages) 
Author: Ross M. Tucker, M.D. 

Rochester, Minnesota 
(Thank you, Dr. Tucker, for taking the 

time to document this program. I'm sure a 
lot of your peers will enjoy your work. Ed.) 

And, lastly, we have quite a unique appli­
cat ion for you, from a Research Horti­
culturist in the land of koalas and wallabies. 

(67/97) Labour or Rhythmic Event Timer/ 

Predictor (#042280) 
The program can be used for. timing and 
predicting contractions during labour or for 
events of similar rhythmic nature. Running 
the program requires the use of only two 
keys (START and FINISH), giving: the 
interval since the last contraction/ event and 
then a countdown of time remaining until 
the contraction/ event ends: or the duration 
of the last contraction/ event and then a 
countdown of time remaining until the next 
contraction / event. Starting can be done 
using the calculator to time contractions/ 
events until prediction is possible, or by 
manually inputting values for previous 
cycles. (221 lines. 5 pages) 
Author: Stephen C. Morris 

Gosford, NSW, Australia 
(In almost 6 years of writing KEY 

NOTES, I've seen a lot of "diverse" or 
"unique" programs. bur must admit this one 
is "differen t . .. But before you scoff at this. 
read the following excerpt from the aurhor s 
letter. Good show. Mr. Morris! Ed.) 

"Having seen several programs incorpor· 
ating timers. a program was written enabling 

the HP-67 to handle all timing and prediction 
tasks, leaving me completely free to assist 
with breathing and massages. Despite initial 
skepticism by my wife and even incredibility 
by the assisting nursing staff, all were agreed 
that the HP·67 did a terrific job helping with 
the natural birth of our first child." 

About Batteries, 
Continued 

In the August 1979 issue, we defined the 
useful life you could expect from the dispos­
able type N alkaline batteries that are used 
in the HP-4IC. Defined were the maximum 
and minimum limits of these batteries. In 
that same article C' About Batteries ... "), we 
also stated that an accessory AC adapter 
would be available early in 1980. However, 
we found that a nickel--cadmium battery 
pack that can be recharged either inside or 
outside of the calculator is by far the pre­
ferred accessory for the majority of users . 
Furthermore, a good many of you already 
own an AC adapter/ recharger (for the HP 
82143A Printer) that can be used with a 
rechargeable battery pack . Also, we have 
solved the technical problems associated 
with making nickel--cadmium batteries work 
well with a low-power CMOS· device. And 
so, for these reasons, we decided to offer a 
rechargeable battery pack instead of an AC 
adapter. 

The new rechargeable battery pack will 
exactly replace and be interchangeable with 
the present battery case assembly you now 
have in your HP-4IC. Built into the re­
chargeable pack is a recessed socket that 
aligns with the small port on the right side 
of your calculator just below the SST key. 
When the rechargeable pack is in your HP-
41C, you can use the printer 's AC adapter/ 
recharger to furnish power for the calcula­
tor by merely removing the small charging­
port cover and inserting the plug from your 
AC adapter/ recharger. 

Now, when you use your calculator with 
a card reader and / or wand and / or memory 
modules , you will not rapidly deplete the 
batteries if you are a heavy user of all the 
peripherals. 

You also can recharge the new pack while 
it is removed rrom the calculator, making it , 
effectively, also a "reserve" power pack . 
Thus, with two of the new packs, you 
should be able to calculate, read cards, and 
print to your heart's content. And , as a 
further backup, there's always the original 
battery case assembly and its rour N--cells. 

A fully charged pack will typically pro­
vide 6 to 12 hours of continuous run-mode 
calculator operation. Peripherals that draw 
power from the calculator's power supply 
will, or course, reduce the total power avail-

.CMOS: Complimentary metal-oxide­
semiconductor. 

able for calculator operation to something 
less than the 6 to 12 hours , depending on the 
extent of peripheral use. 

The nickel--cadmium cells in the recharge­
able battery pack operate much differently 
than the alkaline N--cells you now use . After 
the low-battery indicator turns on, the re­
chargeable pack will provide a reserve oper­
ating time of only I to 2 minutes- much less 
than that offered by alkaline batteries. 

The following rechargers can be used 
with the new rechargeable battery pack . 

Model ACVoltage Identification 

HP 820598 9010 120 United States 
HP 820668 210 to 250 Europe 
HP 820678 210t0250 United Kingdom 
HP 820678 210t0250 Republic of 

Opt. 001 S. Africa 
HP 820688 210t0250 Australia 
HP820698 90to 120 Europe 

The rechargers will nor be provided with the 
new pack, primarily because many of you 
received one with the purchase of your H P 
82143A Printer or with an HP-97, HP-92, 
HP-19C, HP-IO, or HP-91. 

This new product is nearly ready for 
distribution to our dealers. and we expect 
that it will be available for purchase on June 
I. However. that is still not a firm date. But 
the June issue of KEY NOTES will present 
more details about the new pack, including 
photos, the price , etc. 

In the meantime, there is one way you can 
extend the useful life of your <ell batteries 
if you heavi ly use the peripherals. Because a 
significant amount of battery life remains 
for calculator-only operation after the bat­
teries will no longer operate the card reader, 
many HP-41 C owners are stretching dispos­
able battery life by exchanging batteries in 
tandem with card reader use . They load in 
fresh batteries to operate the card reader , 
then use older batteries to use only the 
calculator. 

To make this battery exchange easier for 
those of you who use that method, we have 
established a price and a place of purchase 
for HP-4IC battery case assemblies. With 
two battery case assemblies, you can easily 
exchange a set of batteries at a time. rather 
than one at a time, thus saving time and 
trouble . Furthermore, it is easier to mark 
the battery case assembly than it is to mark 
small N--cell ba tteries. 

In the United States, only (anyone with a 
ZIP--code address), you can order battery 
case assemblies (HP Part Number 00041-
60009) for $1.00" each, plus any applicable 
sales tax and a $1.50" per order handling 
and shipping fee. Notice that we stated the 
fee is "per order." Get together with a friend 
or two or three and you still pay only $1.50. 
The ba ttery case assemblies must be ordered 
from: 

Continued 

•• U.S. dollars . See note at bottom edge of 
cover. 
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Customer Service Center 
Hewlett· Packard Company 
Mail Order Department 
P. O. Drawer No. 2 
Mountain View. CA 94043 

Or, you can order by phone, using your 
Master Charge, VISA card or American 
Express credit card, by call ing 415·968-
9200, extension 341 or 342. 

In Europe and in other count ries outside 
the U.S., contact your local H P Sales Office 
about the availability of the 00041-60009 
Battery Case Assembly. 

Another tip for stretching battery life is to 
make sure that the circuits inside the plug·in 
peripherals get initialized properly. When 
some of the peripherals are plugged in, in 
particular the card reader, their circuits may 
occasionally be powered·up in a n indeter· 
minate state that ca uses unnecessary current 
drain from the batteries. This condition 
corrects itself as soon as the calculator is 
turned ON. Therefore, to save battery life, it 
is a good idea to make sure the calculator 
has gone through at least one ON-O FF 
cycle before leaving the peripherals attached 
to the calculator for a long period of time . 

Accessories Hot line 
You may have thought that orde ring an 

accessory directly fro m the factory was the 
quickest way to obtain it. Cha nces are that 
you are wrong, especially if you live on the 
East Coast of the Un ited States. 

In their quest for cost efficiency in this era 
of double-digit innation, our shipping de­
partment is NOT mailing accesso ries via 
first~lass mail. So, unless you li ve in a 
remote area , there probably is an H P Full· 
Line Accessory Dealer near you who has 
that battery, application pac, recharger, o r 
thermal paper you are looking for, and who 
will get it to you a lot faster than by 
ordering it from the factory. 

Out of all the dealer out lets in the U.S. 
that handle our products, we have identified 
a large number of them who have com­
mitted to conti nua ll y stOCking certain 
"Class A" or "key" accessories (all batteries 
and rechargers , thermal paper, blank mag· 
netic cards, software, etc.). And if they don't 
... we expect to hear from you. 

To locate a "Full-Line Accessory Dealer," 
all you have to do is call our toll-free 
number 800·547·3400, except Alaska and 
Hawaii (in Oregon call 758·1010), and ask 
fo r the nearest dealer. They are li sted by 
ZI P~ode number, so our operato rs ca n 
easily recommend one near you. In fact, 
now that we have our own operators (see 
page 3), they probably ca n give you almos t 
any information you need, short of exaclly 
how many and the price of accessories that 
the particular store has. 

Because this program has been very suc­
cessful and has cont ributed to grea ter cus· 

Page 10 KEY NOTES V4N1 March 80 

tomer satisfac tion, as of February we have 
actively referred all of our "direct"c us­
tomers to our Full-Line Accessory Dealers. 
And, with each accessory shipped from the 
factory to a "direct" customer, we have 
included a card that encourages them to ca ll 
our toll-free number and use the services of 
our full-line dealers, who are very happy to 
see their businesses grow in this way. 

Try it. You1llike it ! 

Indirect Addressing 
One of the most powerful progra mming 

concepts implemented on programmable 
calculato rs is indirect addressing. In addi­
tion to saving lines in programs (program 
memory), indirect address ing allows the pro­
grammer to write progra ms that, without 
exte nsive logic testing, will perform opera­
tions based on previous results. But before 
we get into the details of indirect addressing, 
let's first review addressing in general. 

The instructions programmed into the 
calculator usually require an argument of 
some kind. For example, the SIN key takes 
the sine of the angle (any number) in the 
X-register. The angle is the argument of the 
S IN instruction. In the case of the SIN 
instruction, the argument does not have to 
be part of the instruction because it is 
assumed that you have placed in the X­
register the angle whose sine you want. 
Other isntructions, however, req uire that 
you provide the argument as pa rt of the 
instruction itse lf. The STO (store) instruc­
tion is a typica l example. If you wish to 
st9re a specific number, 3.14159 for exa m­
ple, in register 3, you would ha ve ST003 in 
your program. The 03 is the argument of the 
STO instruction. The calculator requires 
the user to complete the STO instruction 
wi th the locat ion or address to store the 
number. The 03 in STO 03 is the address. 
Technically there a re two argume nts for the 
sto re instruc tion. One is the location of the 
number to be stored, the other is the loca­
tion to store it. Since it is understood that 
all numbers to be sto red by the STO instruc­
tion are in the X-register there is no need to 
specify the location of the number being 
stored. 

The example of s to ring the number 
3.14159 in register 3 illust rates di rect ad­
dressing. The loca tion in which the calcula­
tor is to store 3. 14159 is specified in the 
inst ruction. Suppose, however, you wanted 
to store the number 3. 14159 into a register 
that depended upon previous calculations 
and you couldn 't predict what its number 
would be? To implement this concept, the 
add ress is specified by a nother regis ter. For 
example, let's place the number 3 in register 
17 . The instruction STO IN D 17 would 
store 3.14159 in register 3. The IND in the 
instruction means ind irect. When the calcu­
lator implements the STO IND 17 it stores 

the X-register number into the register speci­
fied by the number in register 17. 

If you haven't thought about indirect 
addressi ng, o r haven't used it , you may not 
realize how handy it can be. But le t 's clarify 
one more detail of how the HP-4IC imple­
ments indirect addressing before we show 
how to use this most powerful instruction . 
If you have a calculator availab le, try the 
illustrative routines as we proceed . In the 
last paragraph , the exa mple used 17 as the 
a rgument of the STO I ND instructi on. The 
number 3 was sto red in register 17 a nd 
served as the add ress at which to store the 
number 3. 14159. The implementation of the 
indirect instruction is to use only the abso­
lute value of the integer portion of the 
number in the a rgument register. This is 
very useful and it mea ns that register 17 
could have con tained the number - 3.4567 
and the operatio n would have been exactly 
the same. 

The follow ing example illustrates how 
indirect addressing can save program mem­
ory. Suppose we wish to evaluate a ra ndom 
number ge nerator for uniform production 
of the digits I thru 9. The problem is to 
gene rate digits , tally the number of each 
d ig it generated, and evaluate the totals for a 
uniform distribution; e.g. , a n equa l number 
of each digit. The programming approach is 
to add all the J's gene rated, all the 2's 
generated , etc., and keep the sum of the 1 's 
in register I, the 2's in register 2, etc. A 
progra m that uses this st raight fo rward 
ap proach is shown be low. For illustration 
and test purposes we will provide the input 
d igits and use routine "A" to sort and tally 
them. The random number generator is 
omitted. but could easily be included , ca ll ing 
routine A as a subroutine after each digit is 
generated. Registe rs I thru 9 are assumed to 
be cleared before a given batch of digits are 
su mmed . 

9hLBL A 
82 1 
93 X=Y? 
B4 ST + 91 
95 CLX 
86 2 
87 X=Y? 
88 ST + 82 
89 CLX 
18 3 
11 X=y? 
12 ST+ 83 
13 CLX 
14 4 
15 X=Y? 
16 STt 94 
17 CLX 
18 5 

19 X=Y? 
29 ST+ 95 
21 CLX 
22 6 
23 X=Y? 
24 ST+ 96 
2S CLX 
26 7 
27 X=y? 
28 STt 97 
29 CLX 
38 8 
31 X=Y? 
32 ST+ 98 
33 XOY 
34 ST + 99 
3S CLX 
36 RTH 

The number of each digit summed is deter­
mined by recalling register n, a nd dividing 



by n. The same operation can be performed 
using indirect addressing. Routine E (below) 
illustrates this, and table I compares the 
two routines. 

I. LBL E 
2. STO+INOX 
3. CLX 
4. RTN 

Table I . Routines A and E Compared 

Stack Pro- Pro-
Routine Regs. Speed cram gram 

Used Lines Bytes 

A 2 fast 37 49 
E very fast 4 9 

The indirect store instruction is greatly en­
hanced in the HP-4I C because any register 
may be used as the argument. In this exam­
ple, the input data itself directs its storage 
and summation. 

The 26 HP-4IC instructions that may 
have indirect arguments are tabulated in 
table 2, along with the ranges of the contents 
of their argument registers. The argument 
itself may be any valid H P-41 C register 00 
thru 99. X, Y. Z, T. or L. Routine E could 
have TONE INO X following the STO INO 
X if an audio indication of the digit stored 
were desired. However, this would slow 
down the program considerably. 

The STO and RCL instructions are prob­
ably the most commonly used indirect in­
structions. Close seconds, however, are 
GTO and XEQ. An example of an ALPHA 
application is the recall of a telephone num­
ber (and! or other desired information) from 
program memory when given a name. A 
program that displays the telephone num­
bers of JANET. BOB, and NANCY illus­
trates the indirect XEQ (line 7 in routine C). 

81tLBL C 
82 "NA"E" 
93 AOH 
94 PRO"PT 
85 AOFF 
86 AS TO X 
97 XEQ IND X 
8S AYIEW 
99 STOP 

I9tLBL "JAHU" 
11 "533-555-1212" 
12 RTH 
13tLBL "BOB" 
14 "723-555-6767" 
15 RTN 
16tLBL "HANCY" 
17 "621-555-4141" 
IS RTH 

To use the telephone retrieval program. 
press USER, then the C key. The "NAME?" 
prompt indicates you may key a name of up 
to six characters. Next. press R! S for the 
number. The program stores the name in 
the X-register and executes indirectly the 
label of the same name. If no label is found 
the very appropriate message "NON­
EXISTENT" is displayed. Using this pro­
gram. 16 to 18 names and telephone num­
bers may be stored ina basic HP-4IC. 

XEQ or GTO will only work with global 
labels . The single letters A thru J and a thru 

Table 2. HP-4IC Instructions That Can Be 
Executed Indirectly 

Indirect 
Arlument Error Messale 

Instruction 
Relister If Out 

Value Ranle of Range 

STO INDnn· 000-318 NONEXISTENT 
STO + IND nn 000-318 NONEXISTENT 
STO - INDnn 000·318 NONEXISTENT 
STO X IND nn 000-318 NONEXISTENT 
STO INDnn 000-318 NONEXISTENT 
ASTO IND nn 000-318 NONEXISTENT 
RCL IND nn 000-318 NONEXISTENT 
ARCL INDnn 000-318 NONEXISTENT 
VIEW IND nn 000-318 NONEXISTENT 
GTO IND nn ()()·99 NONEXISTENT 
XEQ INO nn 00-99 or NONEXISTENT 

ALPHA 
NAME 

FIX IND nn 0-9 DATA ERROR 
SCIIND nn 0-9 DATA ERROR 
ENG iND nn 0-9 DATA ERROR 
ISG IND nn 000-318 NONEXISTENT 
DSEINDnn 000-318 NONEXISTENT 
TONE IND nn 0-9 DATA ERROR 
!REG IND nn 000-313 NONEXISTENT 
ST INO nn ()()·29 NONEXISTENT 
CFINOnn ()()-29 NONEXISTENT 
FS? INO nn ()()·55 NONEXISTENT 
Fe? INO nn ()()·55 NONEXISTENT 
FS?C INO nn 00-29 NONEXISTENT 
FCC IND nn 00-29 NONEXISTENT 
X<> INDnn 000-318 NONEXISTENT 
CAT IND nn 1-3 DEFAULTS TO 

CAT 31F~ to 
DATA ERROR 

·NOf~: nn may bt' any valid lIP-4IC data ft'gistu. 
{j()-99. X. Y. Z. T. or L. 

e cannot be used as labels without a special 
technique. A typical example where single 
letters would be used is a large letter banner 
printing program that uses a printing rou­
tine for each letter. If an "A" is to be 
printed, it is most convenient to store the 
"A" in the X-register and XEQ IND X. The 
"A" printing routine would have a LBL A. 
As mentioned above, "A" is not a global 
label. LBL AA. however, is a global label, 
and it is an easy matter to make all labels 
double labels and double the letters as they 
come up. The ALPHA register is used for 
this process. (The text is stored in scratch 
registers to free up the ALPHA register.) 
The program instructions would be: 

ASTOX 
ARCLX 
ASTOX 
XEQINOX 

Stores "A" in X-register. 
AOO"A". Produces "AA". 
Stores "AA "in X-register. 
Executes global label AA. 

The use of indirect addressing saves so 
much program memory that the added byte 
for each label to make a double letter label 
is still memory~fficient. 

The HP-4IC was used to illustrate indi­
rect addressing. but the ideas also apply to 
the HP-67/ 97, HP-19C/ 29C. and Ihe HP-
34C, except that the argument is a single. 
fixed register. When indirect addressing is 
used with incrementing and decrementing 
counters, it becomes even more effective in 
saving program memory. From the above 

examples you should be able to apply all the 
instructions in table 2 whenever you have 
multiple executions of an instruction with 
only a change in the data. Indirect address­
ing not only saves memory but also reduces 
logic testing in many applications. 

About Foreign Orders 
It is no secret that inflation and rising fuel 

costs have forced many businesses to curtail 
some services. And so we regret that we 
must stop accepting orders from any country 
outside of the U .S. To be more specific. 
until further notice, any order that must be 
shipped to any address that does not include 
• U.S. ZIP code will be returned to the 
sender. 

As we said, this is regrettable . However, 
inflation has increased our costs to the point 
where we can no longer economically process 
foreign orders. There are also many extra 
mail costs and delivery problems and. of 
course, the many and diverse customs regu­
lations. Then, too, the fluctuating currency­
exchange rates are a constant headache and 
cause our costs to increase. It all boils down 
to one fact: We cannot continue to accept 
foreign shipment orders at the factory. 

Beginning Aprill, 1980, please send all of 
your accessories and product orders to your 
local HP dealer/ distributor if you live out­
side of the U.S. Don't forget, as the dealer 
business increases, these dealers will stock 
more products and accessories, making them 
more available to you than ever before. 

Price Changes 
Over the years since the HP-35 was intro­

duced, we have managed to maintain fairly 
stable prices for our products. In some cases 
we were able to lower prices, when costs to 
us decreased. And in many cases, when 
material costs or "normal" inflation caused 
added costs, we did not pass them on to 
you. 

In today's world. however, things are 
vastly different. You all know what has 
happened in recent months to the prices of 
gold, si lver, copper, and all products related 
to petrochemicals. Unfortunately- or for­
tunately, depending on how you look at it­
our high-quality products use a consider­
able amount of plastics and precious metals. 
Therefore. effective March 3, 1980, the 
factory prices for the HP 82104A Card 
Reader and the HP 82143A Printer for the 
HP-4IC were rai sed 10 percent. The new 
prices are: 

HP 82104A Card Reader 
HP 82143A Printer 

$215-
$385-

All customer and dealer orders made on 
or before February 29 will be honored at the 
old price. 

• U. S. dol/ars. Su nOfe al bottom e(lge of covt'r. 
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Book Reviews 
The following book was published in 

September of 1979 but only recent ly came 
to our attention. It is NOT a book for 
financial neophytes. so if you are not com­
fortable with complex financial formulas or 
algorithms. make sure you examine the 
book at a bookstore before you plunge 
ahead and buy it. 

However, for those involved in the intri­
cacies of high finance, particularly in the 
analysis of investments, mortgages, leases, 
sinking funds and other financial arrange­
ments in which the time value of money 
plays a critical role. this book is for you. 

The book : Financial Analysis Using Cal­
culators: Time Value of Money. is the prod­
uct of three authors: Elbert B. Greynolds, 
Jr., Assistant Professor of Accounting at 
Southern Methodist University (SMU) in 
Dallas, Texas; Julius S. Aronofsky, Profes­
sor and Chairman of Management Science 
and Computers (SM U); and Robert J. 
Frame, Professor of Finance and Director 
of the Management Center (SMU). It con­
tains 473 pages and is produced only in a 
"soft-cove r" edi tion . And the information 
presented in this book can be adapted to a 
large variety of calculators. Following is a 
listof the cha pte rs. 

I. Introduction 
2. Manual Calculations 
3. Basic Concepts in Compound Interest 
4. Simple Annuities 
5. General Annuities 
6. Continuous Compounding and / or 

Continuous Payments 
7. Variable Cash flows and Internal Rate 

of Return 
8. Balloon Annuities: Applications Using 

Present Values 
9. Special Applications 
There are numerous applications scat­

tered throughout the book . Also. because 
the chapters are functional (in the sense that 
they deal with basic problem-solving con­
cepts or approaches) many types of app lica-

HP KEY NOTES 
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Programming and operating tips, answers to 
questions. and infonnation about new programs 
and developments. Published periodically for 
owners of Hewlett-Packard fully programmable 
personal calculators. Reader comments or 
contributions are welcomed. Please send them to 
one o/the/ollowing addresses. 
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Hewlelt-Packard Company 
Users' Library 

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

Hewlett-Packard SA 
USERS' CLUO EUROPE 

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

Geneva-Switzerland 

tions (e .g., mortgages , leases, capital budget­
ing, etc .) are encountered in several places. 
An applications index is provided in chapter 
I to assist the reader in locating illustrative 
materia l and examples of interest. And , last 
but not least , the book contains a large 
number of drill exercises, with answers pro­
vided for half of them. 

In the Continental U.S ., the book costs 
$12.95· (plus any applicable sales tax) and 
can be ordered from : 

McGraw-Hili Book Co. 
Princeton Road 
Hightstown. New Jersey 08520 
In Canada , if you cannot locate the book 

in a local bookstore. write to: 
McGraw-Hili Ryerson Ltd. 
330 Progress Avenue 
Scarborough M 1 T 2Z5 
Ontario, Canada 
In all other countries, if you cannot locate 

this book write to : 
Barbara Mutinsky 
McGraw-Hili International Book Co. 
1221 Avenue of the Americas 
New York, N.Y . 10020U.S.A . 
Because of fluctuating currency ex­

changes, transportation costs, and so forth, 
the price of this book is subject to change, 
especially in countries outside the Continen­
tal U.S.A. 

• U.S. dol/ars. Su no te a/ bottom edge of CO\'u . 

We Get Letters , , . 
Gentlemen: 
I have implemented the following section of 

code on my HP-41 C. When assigned to a key, 
and when that key is used to turn off the 
calculator. this routine enables the calculator 
to "wake up" and display pertinent informa­
tion about the owner (name and phone num­
ber). Of course, any information can be dis­
played, and if the calculator is lost. its return 
is not guaranteed. But this does let a consid­
erate finder know who to contact, since the 
first act involved with finding a calculator is to 
take it out of the case and turn it on. 

Address Correction Requested 

-0006714216 
M B DEZEARN 
E1310 EVERETTE 
ABERDEEN 

RD 'G 
MD 21001 

You may elect to use this information with 
every new HP-41 C, or you may wish to publish 
it in your newsletter. 

9l+LBL "OF" 
92 SF 11 
93 OFF 
94+LBL e9 
95 SF 11 
96 IF FOUND " 
97 RYIEW 
9S PSE 
99 CRLL" 
19 RYIEW 
11 PSE 
12 " DRYID ILER" 
13 RYIEW 
14 PSE 
15 377-7656" 
16 RVIEW 
17 PSE 
19 PSE 
19 GTO 99 
29 END 

Now, I have a few quest ions for you. Are 
you going to make a data cartridge drive for 
the HP-41 C7 Are you going to make a plotter 
for the HP-41 C7 If so, when will they be 
available and what will be the suggested lis t 
price? Can you send me any information con­
cerning these items? 

Sincerely, 
David L. lIer, Provo, Utah 
(Good idea, Mr. lIer! But I am not per­

milled to answer all those questions. We do 
not disclose information on future prod­
ucts. No. that does not mean Ihe above are 
future products. However, allhough it rains 
a lot, here in Oregon, we aren'l gelling 
rusty. Look al the H P-85 if you want some 
encouragement about the future . ThaI S aliI 
may fell you now. Ed.) 

BULK RATE 
U.S. POSTAGE 
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The Wand You've Been 
Waiting For! 

Good news! The HP 82153A Optical 
Wand began shipping in the United States 
July I, with international shipments begin­
ning two months later. 

The HP 82 153A Optical Wand is 
Hewlett-Packard's newest addition to the 
HP-4IC calculating system. With the 
Wand, programming the HP-41 C takes on 
yet another dimensiQn. The Wand reads bar 
code, a quick, convenient, and inexpensive 

J means of inputting HP-41C programs and 
data . This exciting capability is an impor­
tant advancement in calculator technology, 
and it will no doubt contribute to your 
programming pleasure. 

The Wand opens up a world of bar code 
benefits. By scanning rows of bar code, 
programs as well as data can be loaded 
much easier than by key entry- and 
without errors! Bar code is convenient, too, 
because it's printed on standard paper. You 
can store it in a three-ring binder, or send it 
to a friend as you would a letter. You can 
duplitate bar code with many office copiers, 
or with an offset printing machine. 

Something you'll all be glad to hear is 
that all HP-41C Solutions Book and Users' 
Library programs are now available in bar 
code form. With The Wand , you' can save 
time and improve accuracy when you load 
HP or user-contributed software. 

Those of you who want to create your 
own bar code programs can do just that. 
Pressure-sensitive bar code labels are 
included with the Wand, allowing you to 
quickly paste-up short bar code programs 
with little effort. To help you develop long 
programs in bar code form, Hewlett­
Packard has arranged for inexpensive bar 
code production with an independent firm, 
which promises high quality and excellent 
service. An order form for this service is 
included with the Wand. You can even 
produce your own bar code if you have 
access to a "daisy wheel" or "dot matrix" 
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printer, or a plotter, or Comgraphics 
system, and purchase the "Creating Your 
Own Bar Codes" accessory, which will be 
available in the fall. More about that in 
your next KEY NOTES. 

A great time-saver offered with the Wand 
is the paper keyboard. All of the HP-4IC 
system functions , including peripheral func­
tions, are printed on a paper keyboard in 
bar code form. By using the paper 
keyboard, many H P-41 C functions can be 
entered faster and with fewer errors. As an 
example of time savings, you can execute 
the prompt function in one quick pass of the 
Wand , rather than by executing the nine 
keystrokes normally required . The paper 
keyboard is handy for function execution, 
data entry, and even while programming. 

Some of you may want to know more 
about HP 82153A bar code. The Wand 
reads bar code formatted in a simple binary 

design, with narrow bars denoting zeros and 
wide bars denoting ones. Narrow bars have 
a minimum width of 15 mils and wide bars 
are twice the width of narrow bars. Spaces 
have the same width as narrow bars. Bar 
size can be larger than 15 mils , but bar and 
space sizes must increase proportionately. 
As the Wand scans over bar code, it 
recognizes alternating areas of low reflec­
tance (bars) and high reflectance (spaces), as 
well as the differing widths of the bars 
themselves. You'll be happy to know that 
the Wand is a speed-reader of sorts, for it 
scans most effectively at rapid speeds. 

By now you 're probably saying "Price, 
price. What about the price?" The HP 
82153A Optical Wand, which comes com­
plete with Wand, owner's manual, paper 

.' keyboard , and pressure-sensitive labels, has 
a list price of $125* in the United States. 
With all of the time and money saving .... & 

(Continued on page 2) 

*AII prices in this newsletter are suggested retail prices excluding applicable state and local taxes-Continental U. S.A., Alaska and Hawaii. 



benefits it offers, many of you will no doubt 
be visiting your dealers for a closer look at 
this new addition to the HP-4IC system. 
Once you see it, we're sure you1l agree the 
HP 821S3A is a fantastic product- "Wand" 
worth .aitinl for! 

Wand Functions 
We know you are going to want to see 

this new marvel at your nearest HP Dealer, 
so we have included here a bit more data 
about how it works . Then, when you go to 
see it , you'l be able to more quickly 
understand its use. 

The Wand functions are contained in the 
Wand circuitry and become active in the 
HP-4IC system whenever the Wand is 
plugged into the HP-4IC. Wand functions 
may be executed manually or under 
program control in the same manner as 
other H P-41 C functions . All can be 
terminated early by pressing the G or 
I RI S I keys. Following is a review of each 
Wand funclion . 

The WNDDTA (Wand data) function 
halts a running program to allow you to 
scan a single row of numeric or alpha bar 
code. After you scan the row of data bar 
code, program executing resumes. 

The WNDDTX (Wand data by X) 
function also halts a running program to let 
you scan data bar code. However, under 
WNDDTX control , you can load an entire 
set of data directly into one or more of the 
calculator's memory registers. You specify 
the registers to be used by placing a value 
BB8.EEE in the X-register prior to execu­
tion of WNDDTX. where 8BB is the 
beginning data storage register address and 
EEE is the ending data storage register 
address. 

The WNDLNK (Wand link) function 
causes the calculator to halt program 
execution so that you can use the Wand to 
load and automatically execute a new 
subroutine. If the new subroutine ends with 
a RTN instruction, the HP-4IC will then 
automatically resume execution of the 
original program. 

WNDSUB (Wand subroutine) works in a 
manner similar to WNDLNK , except that 
after the new subroutine is scanned, 
program execulion resumes with the first 
instruction in memory after the W DSUB 
instruction. The Wand's WNDSUB func­
tion is equivalenl to the HP 82104A Card 
Reader's RSUB function . 

WNDSCN (Wand scan) is a rather 
complex function intended for use in 
advanced applications. This function allows 
you to read nonstandard bar code or to 
define your own bar code functions. 
Basically, the function reads any row of bar 
code that follows HP's specifications for 
narrow bars, wide bars, and spaces, and 
then stores in the H P-41 C's storage registers 
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the decimal equivalent of the binary number 
represented by the bars. It does this in eight­
bar() byte) increments, with a maximum of 
16 bytes (128 bars) for anyone scan. 

The WNDTST (Wand test) function 
allows users to test the quality of their bar 
code, or if the bar code is in good condition, 
to identify that their Wand is not working 
properly. To use this function, execute 
WNDTST, then scan the bar code row in 
question. The bar sequence will be dis­
played eight bars at a time, allowing easy 
review by the user. 

New HP-41C Power 
Source Available 

In the last issue we said we would tell you 
about a new power source for the H P-41 C. 
True to our word, here it is: the HP82120A 
Rechargeable Baltery Pack. 

As you can see in the photograph. it is 
exactly the size and shape of the present 
battery case assembly, and they are inter­
changeable . On the right is the complete 
pack and on the left it is shown with the 
bottom cover removed. Besides the four 
nickel-cadmium batteries. there is some 
circuitry that rectifies and regulates AC to 
DC and powers the calculator while the 
batteries are being charged. 

Fully charged, the Rechargeable Battery 
Pack will typically provide 6 to 12 hours of 
continuous program-running time for the 
HP-4IC. with no plug-in peripherals or 
accessories. It takes 12 to 16 hours to fully 
charge the pack. If the pack is fully 
discharged , it takes about 60 seconds of 
charging before the first card-read can be 

accomplished. On a fully charged pack, you 
can expect about 300 card-reads. Typical 
nominal lifetime for the new pack is about 
SOO charge/ discharge cycles, which is 
approximately equal to SO 10 100 alkaline 
N-cell batteries. 

Let's look at the battery life question one 
more time, because a lot of people are not 
familiar with rechargeable battery idio­
syncrasies. Nickel-cadmium batteries have 
very long operating "lives," whether you 
measure by their number of charge/ 
discharge cycles or by the actual number of 
years they last. Also, these cells can offer 
long and trouble-free lives whether they are 
actively used in a repeated charge/ discharge 
mode or maintained by trickle-charge in a 
ready-to-use condition. They will normally 
operate for more than ){)OO charge/ 
discharge cycles, which allows the user to 
avoid the inconvenience of replacing pri­
mary cells- not to mention the cost of 
oozens and dozens of primary cells. 

Let's also look at life expectancy, which is 
of special interest to owners of portable 
electronic machines. The life expectancy of 
the type of nickel-cadmium cells we use in 
the HP 82120A Rechargeable Battery Pack, 
used in a charge/ restJ discharge routine, can 
be considered in terms of the number of 
charge{ discharge cycles required 10 deplete 
the available capacity to SO percent of the 
rated value. Thus, depending on the 
variations in the conditions of use, the life 
expectancy of these cells ranges from 500 
cycles to well more than ){)OO cycles. 
Typically, these cells will produce a 
minimum of 80 percent of their rated 
capacity for SOO cycles. 

Most rechargeable battery packs that fail 
early are not used in a normal charge/ 
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discharge manner. They are often used , say, 
one hour and then recharged. Repeated 
over and over, this greatly reduces the 
normal life of the pack. However, if 
charged, used over long periods, and then 
recharged , the rechargeable packs do 
exhibit very long life. Properly used, 
rechargeable battery packs will give you 
long life, reliable service, and very eco­
nomical operating costs. 

The new HP 82120A Rechargeable Bat­
tery Pack can be recharged in or out of the 
calculator, using the same AC adapter/ 
recharger used for the HP-4IC printer. The 
Rechargeable Battery Pack is NOT supplied 
with a recharger. If you don't have one for 
the printer , you should order or buy it 
separately. 

Cost of the new battery pack is $40.* 

Library Corner 
We have very good news for our 

European readers: this column will no 
longer be deleted from the European issue 
of KEY NOTES. In the past, because of 
problems involved in selling U.S. Library 
programs in Europe, we could not include 
them here. Now, since we have solved those 
problems, all of the programs you see in 
KEY NOTES will be available from both 
Corvallis and Geneva. But, before you 
order any, make sure you read the 
paragraph below: "Ordering Programs." 
GENEV A LIBRARY NEWS 

In the next issue, we will start a column of 
specific news about "Users ' Club Europe," 
for our faithful readers in that part of the 
world. As you can see, KEY NOTES is 
becoming a more universal - or world 
wide- newsletter, and we expect to be able 
to produce only one version in the near 
future, rather than two, as we now do. That 
also means that there will be more access to 
programs in both Libraries, and we are sure 
that this will please everyone. Making the 
programs in this issue available in Europe is 
the first step , and we expect others will soon 
fo llow. But, before you order, be sure to 
read: "Ordering Programs." 
COR V ALLIS LIBRARY NEWS 

There are now over 4400 programs in the 
HP-67 /97 Library and over 450 programs 
in the HP-4IC Library. And, best of all , 
HP-4IC programs are now starting to 
literally pour in! By the time we produce the 
next KEY NOTES, this mass of programs 
will have been processed and verified , so we 
should have some interesting ones to 
highlight in this column. 
CATALOG UPDATE 

A new Catalog update for the Corvallis 
Library is fresh off the press. It is 
Addendum #1 to the November 1979 
Catalog. It was mailed bulk rate to all 
current subscribers to the Users' Library, so 

· U. S. dollars. SI'e nOle at bottom I'dge of cowr. 

it may take a while to get to you. Please wait 
until the end of September before contact­
ing the Users' Library. 

This update includes 271 new HP-4I C 
programs and 319 HP-67 / 97 programs. Our 
Applications Engineers tell us that 95% of 
the H P-67 / 97 programs will work in the 
HP-4IC, providing you have at least one 
Memory Module in your HP-4IC. How­
ever, if you receive a program that will not 
work, the Users' Library will either replace 
it or refund your money. 

ORDER TURNAROUND 
The Corvallis Library is excited about a 

new function that they have undertaken~ 
that of handling the Order Processing of 
your order. With this new responsibility, 
they expect to provide better service for 
you. Since acquiring this function, they 
have been able to maintain a 48-hour 
turnaround on subscriptions and program 
orders. As always, along with cash orders, 
your credit card and company purchase 
orders are welcome. 
ORDERING PROGRAMS 

HP-67 / 97 and HP-4I C programs men­
tioned in KEY NOTES are now available 
from both the Library in Corvallis and the 
Library in Geneva. Readers in Europe 
should order from Geneva (address on back 
cover) to get quicker service. Readers 
elsewhere should order from Corvallis, 
where programs cost $6* each, and each 
program includes documentation and a 
prerecorded magnetic card. Whenever pos­
sible, use the Users' Library Order Form in 
your Catalog of Contributed Programs to 
place orders for programs you see in KEY 
NOTES. If you do not have an order form 
or if you are ordering from Europe or Asia, 
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 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 Alaska and 
Hawaii (in Oregon call 758-1010). 

• U.S . dollars. Orders from anywhere outside thl' U.S. 
must includl' a nl'gOliable check (or money order), in 
U. S . dol/ars, drawn on a U.s. bank. All orders from 
any where outside thl' U. S . must includl' an additional 
10% for special handling and air mail postage. (For 
I'xample, an order for two programs = $6 X 2 = $12 + 
$1.20 = $13.20 total.) 1/ you live in Europe. y ou can 
ordl'r directly from Gen~va, but make certain you make 
payment as required by the Geneva Library; the abov~ 
$6 fl'e is good only for orders to thl' Corvallis Library. 

NEW PROGRAMS 
Here are some interesting new submittals 

covering a very wide field of interests. All of 
the programs in this issue ate available 
worldwide, but before you order, be sure to 
read (above) "Ordering Programs." 

(41C) Script Letters (#00099C) 
This program uses the "special-charac­

ters" feature of the HP 82143A Printer to 
form legible script characters. (89 lines, 8 
pages.) 
Author: Kenneth E. Newcomer 

Corvallis , Oregon 
(41C) Musical Composer (Complete) 
(#00312C) 

With this program, your calculator can 
compose music! The program selects an 
appropriate tempo and then calculates the 
pitch and duration for each note or rest, 
which is then displayed, using the alpha­
numeric capabilities of the HP-4IC. You 
may select any number of beats per 
measure, and you can vary the length of a 
note by using the "add-a-beat" feature. Only 
the H P-4 1 C is needed to run this program. 
(203 lines, 10 pages) 
Author: Richard S. Altman 

Richmond, California 
(41C) Diet Planning (With Output 
Labeling) (#00316C) 

Most diet plans only count calories for a 
fixed-calorie input , regardless of an indi­
vidual 's caloric requirements. This program 
estimates an individual's basal metabolism 
from height, weight , age, and sex. Then the 
required calories per day for maintaining 
(or changing) weight are estimated, using 
the hours per day spent at each of five 
activity levels. The program is based on HP-
97 Program #OI074D. One Memory 
Module;s necessary. 
(171 lines, 9 pages) 
Author: Richard Altman 

Richmond, California 

(41 C) Simplex Algorithm (#00320C) 
This program uses the simplex techniques 

to optimize the objective function of a set of 
linear inequalities. Main features of the 
program are: relatively fast execution, size 
of matrix (only limitation to the size is 
number of Memory Modules available), 
minimize or maximize options, error mes­
sages, review and check input data option, 
and a correctly labeled output. With two 
Memory Modules up to a 77-element 
matrix can be handled. The array size in this 
program requires two Memory Modules. 
(40 I lines, 13 pages). 
Author: Laurence A. Esterhuizen 

Johannesburg, South Africa 
(41 C) Molecular Weight Calculator 
(#00326C) 

This program calculates molecular weight 
from the chemical formula for the molecule. 
For example, to compute the molecular 
weight of sodium sulphate, Na2S04, the 
user keys in Na, 2, S, I, 0, 4 in response to 
prompts in the program. The chemical 
formula is displayed together with the 
molecular weight. You also can look up the 
atomic number, given the chemical symbol 
for an element; and you can look up the 

(Continued) 
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atomic weight, given the atomic number. 
Requires one Memory Module. (160 lines, 7 
pages) 
Author: Dave Conklin 

Corvallis, Oregon 
(41C) Resistor Color Code Chart 
(#00328C) 

This program gives the exact value of a 
resistor when the three color bands are 
keyed into the calculator. Also, if the fourth 
color band is keyed in, the program will 
calculate the high and low tolerance values. 
Requires one Memory Module. (254 lines, 8 
pages) 
Author: David D. Walton 

Cincinnati, Ohio 
(41C) LAN Error Minimization 
(#00347C) 

Given a sequence of sun shots made 
before, during, and after Local Apparent 
Noon, the program determines the most 
likely time of LAN and the sextant altitude 
of LAN by fitting a parabola to the data , 
with the mean square error minimized and 
the slope of the directrix constrained to be 
infinite. Requires one Memory Module. 
and printer is optional. (180 lines, 9 pages) 
Author: Curtis G. Adams 

Sun Valley, Idaho 
(41 C) Gasoline Consumption Analysis 
(#00372C) 

This programme enables a vehicle oper­
ator to keep a tank-by-tank record of 
gasoline consumption and cost. A record is 
kept on a magnetic data card, and it is 
updated for each tankful. A summary 
programme will display / print totals to date 
for volume, distance, and cash. It also 
displays / prints averages, over the period 
concerned, for consumption, cost per unit 
volume, and cost per unit distance. There 
are duplicate routines for Metric / English, 
an automatic print routine, and fully 
prompted inputs and labelled outputs. 
Requires a card reader. and a printer is 
optional. (340 lines, 10 pages) 
Author: Arthur C. Attwell 

Durban, South Africa 

(41C) Print Checkbook Listing 
(#0037SC) 

This program tabulates and prints check­
book balances and items (checks or 
deposits) from your checkbook listing or 
bank reconciliation statement. It arranges 
by column and prints check number, 
deposit date, "C" or "0" as appropriate, 
amount of check or deposit, and balance 
(positive or negative) . Requires a printer. 
(142 lines, 7 pages) 
Author: Bob Curry 

Austin, Texas 
(41C) Triangle Solution-Automated 
(#00392C) 

This program finds the unknown parts of 
a triangle. You enter the known parts in 
arbitrary order; the program chooses the 
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proper algorithm and generates the solution. 
Then you request the output, in any order. 
After key assignments are cleared, this 
program will run on an HP-4IC without 
Memory Modules. (230 lines, 8 pages) 
Author: Keith Jarrett 

Manhattan Beach, California 
(41C) PI- and T-Network Calculator 
With Plot Option (#0041SC) 

This program calculates normalized reac­
tances for PI- and T-networks. Inputs are 
source and load normalized impedances 
(either series or parallel). Outputs are 
series / parallel equivalents of source and 
load; values of JX2, JX3 , JX4, and JX5 for 
the selected network ; and relative power 
response of network, with plot option. 
Requires one Memory Module (printer 
optional). (334 lines, 17 pages) 
Author: John S. Sutton 

Tucson, Arizona 
(41C) Tissue Blood Flow (#00421C) 

This program solves equations associated 
with a thermodynamic technique for measur­
ing regional tissue blood now and heat 
transfer characteristics. (Also listed below 
for HP-67J97 as program #04366D.) Re­
quires one Memory Module. (238 lines, 9 
pages) 
Author: Dr. Thomas Adams, Dr. S. R. 
Heisey, Dr. M. C. Smith, Mr. M. A. 
Steinmetz, Mr. J. C. Hartman, and Ms. H. 
K. Fry 

East Lansing, Michigan 
(This program was originally wrilten as 

an aid in solving some complex equations in 
an article wrillen by the above authors. The 
article, "Thermodynamic Techniquefor the 
Quantification of Regional Blood Flow, " is 
copyrighted by the American Physiological 
Society; Am. J. Physiol. 238 (Heart Circ. 
Physiol. 7): H682-H696, 1980. The authors 
are in the Departments of Physiology and 
Mechanical Engineering at Michigan State 
Universily in East Lansing, Michigan. My 
congratulations to them for their fine work 
and to Dr. A dams for bringing this to my 
attention. Ed.) 

(41C) Foreign Currency Converter 
(#00432C) 

This program consists of two related 
routines that enable: (a) conversions between 
any two of the 52 stored currencies; (b) 
conversion from I to all 51 other currencies. 
It also provides interconversion between 
any foreign currency and your "home" 
currency. Added features are convenient 
entry and error recovery. Requires two 
Memory Modules (three preferable), and a 
card reader is optional. (223 lines, 18 pages) 
Author: George G. Sandoval, Jr. 

Caloocan, Philippines 
(41C) Buy and Sen Stock Market 
Timing (#00449C) 

This program anticipates bull and bear 
markets using readily available (The Wall 
Street Journal) short sales information of 

"insiders" activities. This is not a "hot tip" 
approach, but one used by canny investors 
who have achieved remarkable success at 
predicting shifts of 10% or more in stock 
prices. Requires no peripherals, but a 
printer can be used effectively. (78 lines. 7 "­
pages) 
Author: Norman J. Gordon 

Los Altos Hills, California 
(Before you scoff, check the author 's 

hometown; it has one of the highest per 
capita income rates- if not the highest- in 
the U.S. If you buy this program and strike 
it rich, don't forget to mention you ..... owe it 
a/lto KEY NOTES." Ed.) 
(67/97) Bode of Ratio of Polynomials 
in S (#043020) 

This program provides gain and phase 
angle plots versus frequency for transfer 
functions expressed by the ratio of poly­
nomials in S, to the sixth power in the 
numerator and to the seventh power in the 
denominator. On entry, term coefficients 
are tagged by the associated power of S for 
orderly processing within the program 
without further consideration by the user. 
(168 Ii nes, 6 pages) 
Author: Martin H. Oxman 

Malden, Massachusetts 
(The above program came to my attention 

because the Applications Engineer who 
reviewed it wrote, "We have received many 
such programs, but this one is implemented 
better- in my view, at least- than any ( 
other." Congratulations, Mr. Oxman. Ed.) ...... 
(67/97) Tissue Blood Flow (#043660) 

This program is the HP-67 / 97 ve rsion of 
the HP-4IC program (#00421C) listed 
above. (139 lines, 8 pages) 

Next , we have for you some large 
program contributions. The first group of 
four, by Kenneth R. Dawson, are newer 
additions to the Library. (Several other of 
his programs are listed in your Catalog.) 
These are excellent examples of what can be 
done with a card-programmable calculator, 
and they are exceptionally well annotated, 
described, and researched. Congratulations, 
Mr. Dawson! 
(67/97) Curved Beam Loaded Normal 
to the Plane of Curvature (#0424S0) 

This program solves for the transverse 
shear, bending moment , twisting moment , 
deflection, bending slope, and roll slope at 
any point on a curved beam having clamped 
ends. Load is applied perpendicular to the 
plane of curvature as a point load , moment, 
or torque. (Reference: Roark , 5 th edition, 
table 19, cases IE, 2E, 3E.) (409 lines, 12 
pages) 
Author: Kenneth R. Dawson 

Alpine, California 

(67/97) Local Crippling of Compressive / 
Elements (#042460) 

This program will compute the third 
variable from the other two variables in the 
crippling equation. It is useful for optimizing 
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the elements of a beam cross-section for 
maximum efficiency. The three variables 
are element length (b), element thickness (t), 
and crippling stress (fcc). Crippling stress 
may be for one end free or both ends fixed . 
The program also will compute crippli ng 
stress of a section (fcc). The equations used 
are applicable to all ductile aircraft alloys at 
both room and elevated temperatures. (130 
lines, 8 pages) 
Author: Kenneth R. Dawson 

Alpine, California 
(67/97) Fastener Reactions-Eccentric 
Loading (#042580) 

This program computes the shear load 
and shear load angle acting on each fastener 
in an eccentrically loaded joint. A joint may 
consist of any number of fasteners up to a 
maximum of 15 . Fastener locations are 
specified by their x and y coordinates 
relative to any point of origin. The force 
acting on the joint may be inputted in three 
different formats. The program then com­
putes and displays the centroid of the 
fastener pattern as well as fastener number, 
load, and angle of load for each fastener in 
the joint. (211 lines, 5 pages) 
Author: Kenneth R. Dawson 

Alpine, California 
(67/97) Cubic Spline Curve Fit With 
Simpson's Rule Integration (#042940) 

A curve is generated through 2 to 9 
equally spaced points , using the cubic spline 
method . This method produces a curve fit 
that is much the same as one would draw 

~ freehand. Output options include single 
point interpolated values or a sweep of 
values over a user-defined range and 
increment size. An option is also provided 
to include numerical integration using 
Simpson's rule through the sweep. (224 
lines, 7 pages) 
Author: Kenneth R. Dawson 

Alpine, California 

And last , but not least, here are 27 
programs by Allan T. Seidcheck , who, at 
last count, had well over 100 HP-67 / 97 
programs accepted into the Library. Mr. 
Seidcheck is a retired engineer who lives in 
Pahoa, Hawaii and, literally, lays on the 
beach and writes programs with his HP-97. 

All of the programs are typed; many have 
elaborate descriptions and drafting-quality 
drawings. They cover a broad range of 
practical, real-world mechanical engineering 
design problems. They feature consistent 
input and output formats for ease of use. 
Sample problems have more than just 
outputs typed on the page; also included is a 
discussion of the significance of the result , 
why or why not it is usable, and whether it is 
consistent with common design practices 
and off-the-shelf component availability. 

,,/ No one program is exceptional; however, 
the set certainly provides a broad range of 
fast, consistent, well-documented solutions. 

These are sit-down-at-your-desk-and­
design-something types of programs. Mr. 
Seidcheck has contributed a marvelous 
asset to the world of programmable 
calculators, and an invaluable tool for 
engineers- or even teachers- everywhere. 

(#042340) Size of Pully Setscrew. Given 
shaft diameter and speed, and horsepower 
to be transmitted , program outputs the 
torque developed in the shaft, and the 
setscrew diameter required. (49 lines, 4 
pages) 
(#042350) Sizing Steam Engines for 
Desired Horsepower. Given the mean 
effective steam pressure, number of st rokes 
per minute of the piston, the ratio of length 
of stroke to diameter of cylinder, and the 
desired horsepower, program outputs the 
required cylinder diameter and the length of 
stroke of a steam engine. (42 lines, 4 pages) 

(#04360) Indicated Horsepower of 
Steam Engine. Given the mean effective 
pressure, piston diameter, length of piston 
stroke, and engine flywheel speed, program 
outputs the indicated horsepower of a steam 
engine. (51 lines, 4 pages) 

(#042370) Hobbing, Splining, and 
Serrating Time. Given the hob diameter, 
feed, cutting speed, depth of gea r tooth , 
spline, or serration, program outputs the 
hob rpm , hobbing time per piece, and 
hourly production rate for hob bing spur or 
helical gears, splines, or serrations. (103 
lines, 5 pages) 

(#042380) Presswork Force for Pierc­
ing, Blanking, and Bending. Given the 
length of the cut or bend , the material 
thickness and its shear strength for punching 
or its tensile strength and the width of 
unsupported metal for bending, program 
outputs the required force for punching, or 
for 'U ' or channel bends, right-angle edge 
bends, and V bends. (105 lines, 4 pages) 

(#042390) Square and Flat Plain Keys 
for Machine Shafts. Given the shaft 
diameter and rpm, horsepower transmitted , 
allowable shear and compressive stresses in 
the key, and the recommended key size 
from the table provided, program outputs 
the torque acting on the shaft, shear force 
acting on the key, dimension from the 
bottom of the keyseat to the opposite side of 
the shaft, and the required length of a 
square or flat plain parallel machine shaft 
key. (92 lines. 6 pages) 

(#042400) Finned-Tube Heat Ex­
changers for Diesel Engines. Given the 
rated brake horsepower of a four-cycle 
diesel engine and a value from the table 
provided , program outputs the required 
heat exchanger surface area and the number 
of finned tubes required , enabling the 
designer to select the tube diameter and 
length for a finned-tube heat exchanger to 
cool the jacket water. (59 lines, 5 pages) 

(#042410) Sizing Decanter-Type Sep­
arator Tanks. Given the liquid flow rate, 
densities of the two liquids and the time 
required for settling, program outputs the 
required tank volume (gallons), required 
tank dimensions (feet), total liquid depth 
(feet), height of the heavier liquid (feet), and 
height of the heavy-liquid overflow (feet), 
for a decanter-type separator tank using 
gravitational force for continuous separation 
of two liquids. (97 lines, 5 pages) 
(#042420) Bank of Highway or Rail­
road Track for Given Speed. Given the 
speed of the vehicle or train , tread or track 
gage, and the degree of curvature of the 
highway or track, program outputs the 
elevation of the outer wheel above the inner 
wheel of the vehicle or train and the angle of 
the bank to eliminate side-slip or flange 
pressure of the wheels . (89 lines, 5 pages) 
(#042430) Specific Gravity and API 
Gravity. Given either the specific gravity or 
API gravity of any liquid , program outputs 
the specific gravity, API gravity, Baume 
gravity, weight , pounds per cubic foot, and 
pounds per gallon of the liquid. (106 lines, 4 
pages) 
(#042440) Horsepower Required to 
Adiabatically Compress Air. Given the 
number of cubic feet per minute of free air 
to be compressed and the absolute terminal 
pressure, this program outputs the horse­
power required to adiabatically compress 
the air for one-, two-, three-, or four-stage 
compressors. (126 lines, 5 pages) 
(#042470) Trial Blank Diameters for 
Round Shells. Given the dimensions of 
the shell to be drawn, program outputs the 
trial blank diameter for twelve configura­
tions of round drawn shells conforming to 
the sketches provided . (380 lines, II pages) 
(#042480) Equivalent Bending Moment 
and Ideal Torque for a Shaft. Given the 
diameter, maximum allowable bending 
stress; and the maximum bending moment 
and torque acting on the shaft, program 
outputs the equivalent bending moment, 
section moment of inertia , ideal torque, 
stress developed in the shaft, and maximum 
equivalent bending moment of the shaft. (81 
lines, 4 pages) 
(#042490) Cutting Speed for Lowest­
Cost Machining. Given the maximum 
feed for which an acceptable finish is 
obtained at a trial rpm, length of cut, labor 
and overhead cost, tool change cost , and 
number of pieces produced per tool change, 
the program outputs the optimization 
factor and the optimal cutting speed for the 
operation. (77 lines, 4 pages) 
(#42500) Wire-Rope Drum Analysis. 
Program calculates the combined stresses, 
bending stresses, and outputs the tread 
diameter, outside diameter, and inside 
diameter of a soft-cast iron wire-rope drum 
for a given load , rope type, and rope 
diameter. (10 I lines, 5 pages) 

(Continued) 
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(#42510) Supporting Weight by Rope 
Wound About Pulley or Orum. Given 
the weight suspended, force exerted at free 
end of rope, and the coefficient of friction of 
repose from the table provided, program 
outputs the number of turns of a hemp-oe­
wire rope about a pully o r grooved drum 
required to support the weight. (37 lines, 5 
pages) 
(#042520) Selection of Roller and Ball 
Bearings for Reliability. Given the 
required operating life in millions of 
revolutions, the equivalent radia l load on 
the bearing, and the req uired reliability 
factor, program outputs the required basic 
load ra ting of a ro ller o r ball bearing, using 
the Wei bull equation. (74 lines, 4 pages) 

(#042530) Toggle-Joint Mechanism 
Analysis. Given the lengths of the toggle 
arms and the force exerted on the toggle 
joint, program outputs the travel of the slide 
and the force output at the slide in 5-degree 
increments for design analysis of a toggle­
joint mechanism. ( 149 lines, 6 pages) 

(#042540) Compounded Toggle-Joint 
Mechanism Analysis. Given the ha ndle 
length, lengths of the toggle arms, and the 
force exerted on the handle. program 
outputs the travel of the slide and the force 
output at the slide in 5-degree increments, 
for design ana lys is of hand-actuated toggle­
joint mechanisms. (196 lines. 7 pages) 
(#042550) Three-Wire Measurement of 
Screw Threads and Worms. Given the 
included a ngle, lead, number of starts, and 
the basic pitch d iamete r of the thread or 
worm, program outputs the lead angle, 
exact wire size, the basic measurement over 
the wi res, one-half the included angle of the 
cutter or grindi ng wheel , and the included 
angle of the cutter or grind ing wheel, for 
milled or ground threads or worms, using 
the Buckingham formu la, which includes 
the effect of the helix angle. (74 lines, 5 
pages) 
(#042560) Selection of a Rigid Flange­
Type Shaft Coupling. Given the bolt· 
circle diameter, torque to be transmitted, 
allowable bolt shear stress. allowable hub 
bea ring stress, diameter of the shaft , a nd the 
key thick ness, program outputs the shear 
force acting at the bolt-circle radius, bolt 
diameter , number of bolts, shear stress in 
the bolts , minimum flange thick ness, and 
minimum hub and key length of a rigid 
flange-type shaft coupli ng. (97 lines, 5 
pages) 

(#042570) Universal Joint Power­
Coupling Analysis. Given the input shaft 
rotative speed, the maximum angular 
misalignment of the output shaft, and 
fac tors from the table provided , program 
outputs the speed variation and maximum 
acceleration of the output shaft of a 
universal joint power-coupling arrangement. 
(51 lines. 5 pages) 
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(#043410) Cutting Elements of Flat 
Form Tools. Given the angles and steps of 
the workpiece and the clearance angle and 
top rake- if any- of the form tool, 
program outputs the angles and step 
dimensions as measured in a place perpen­
dicula r to the fro nt edge of the tool. This 
program may be used for calculating the 
elements of skiving tools as well as flat or 
dovetail tools. (96 lines, 5 pages) 
(#043420) Cone Clutch Transmission 
of Power. Given the horsepower trans­
mitted , the rpm, the angle of the cone 
contact surfaces with the axis of the clutch , 
the longitudinal length of engagement of the 
contact surfaces, and the coefficient of 
frictio n between the contact surfaces, 
program outputs the longitudinal force 
(spring pressure) required to hold the two 
faces of a cone fric tion clutch in contact 
without sl ipping. (59 lines. 5 pages) 
(#043460) Parabolic Cable Tension 
and Length . Given the span, cable sag, and 

uniformly distributed load the cable carries, 
program outputs the tension in the cable at 
mid-span and at the supports a nd the length 
of the cable. A cable carrying a load 
uniformly distributed along the horizontal 
assumes the form of a parabolic arc; for 
exa mple , a suspensio n bridge cable. (55 
lines,4 pages) 
(#043470) Bend Allowances for Sheet 
Metal. Given the angle of the bend , inside 
bend radius , and the material thickness, 
program outputs the length of materia l 
required to make the bend (bend allowa nce). 
(40 lines. 5 pages) 
(#043480) Planetary Gear Mechanisms. 
Give n either the pi tch diameters or the 
number of teeth of the gears, program 
outputs the number of turns of the driver to 
one of the follower and the number of tu rns 
of the follower to one of the driver for ten 
cases of planetary gear mechanisms. Each 
case is diagra mmat ica ll y illustrated and 
explained. (215 lines. 9 pages) 

,-----------------------------
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' PL ACE. MORE DATA P£RMANEIVTLY ON A CARD BY SCRATCHING IT ) 

1 WITH A SI-IA RP DIVIDE.R NIB . T APE EIIOS OF CMO 
TD G-U>. SS,r USE. ERA$ING SHIELD ASA WRITING- GUIDe, z .... 

,.., AND MA.I't: TINY CIRCLES FOR DOTS . " " 
~ RICHARD A. 0 MllllfoL!S M ~y NO 2. 1 '1 G I ~J 

How Small Can You 
Write? 

At one time or another, we a ll wonder 
how to ge t more information on the face of 
a magnetic card. And , from time to time, we 
have published va rious ways to write small 
or to use tiny "rub-on"lettering (which can 
come off in the card reader and cause many 
problems!). 

But in all this time, we have not seen 
anyone surpass Richard A. Milroy 's method 
of litera lly writing a book on a magnetic 
card. He sent th is to us qui te a long time 
ago, but it somehow never got the 
opport unity to get printed in KEY NOTES. 
But, as you can see, this method does work , 
and you can sq ueeze a n awful lot of type on 
the face of a card. 

Mr. Milroy uses an "erasing shield," a nd 

the sharp pointed end of a divider to scratch 
the letters on the white face of a magnetic 
card. To write really small, he employs a 
magnifying glass. And , as you can see, there 
isn't much doubt about how well this 
method works. 

If you do not have an erasing shield, you 
can use a small lettering guide or si milar 
device. And there are many sharp-pointed 
tools and objects that can be substituted for 
dividers. And to keep the ca rd from moving 
while you etch the lettering on it , use 
maski ng tape on the outer edges of the 
card(s). Then make sure you clean off any 
tiny chips, so they do not get into the tiny 
slot in the head of the card reader . 

Thank you, Mr. Milroy, for sharing this 
neat trick with our readers. 



Efficient Use of HP-41 C 
Status. Data. and WALL 
Cards 

The card readers of the HP-67 and HP-97 
- calculators were improved versions of the 

one used in the first pocket calculator with a 
card reader. the H P-65. The added user­
convenience features of the HP-67 and 
HP-97 machines were aptly described by 
calling these card readers "smart" card 
readers . The "smart" card reader provided 
the user with such features as recording 
either program or data, or even mixing the 
two on the same card . The reading of 
additional program steps under program 
control (automatically reading the card 
when needed if it was inserted into the card 
reader) and the ability to merge programs 
into memory are examples of the increased 
features of the HP-67/ 97 card reader. These 
card readers were especially "smart" because 
they automatically knew what type of card 
(data or program) they were reading, and if 
it was track one or track two. 

The H P 821 04A Card Reader is one part 
of the H P-41 C Calculator System. The 
HP-4IC card reader, like all HP-4IC 
peripherals, adds more to the capability of 
the HP-4IC than just adding the function of 
reading and recording cards. This card 
reader is certainly "smarter" than its 
predecessors, for its capability goes beyond 
the flexible reading and recording of 
programs and data. Table I briefly outlines 
the capabilities of the HP-4 I C card reader. 
This article discusses Status cards, Data 
cards, and WALL cards, with respect to 
getting the most from magnetic cards when 
using the H P 82104A Card Reader. 

Table 1 . Hp·41 C Card Reader Functionl 

Function Remarks 

a. Read 67 / 97 data Translates 67 / 97 con-
and program tents to 41 C compati-
cards. ble instructions. as 

required . 
b. Record STATUS. Angular modes, flags. 

stack, and alpha 
registers. 

c. Record DATA Reg- All registers , or as 
islers. specified by WDTAX. 

d. Record program. Records local portion of 

e. Write all pro­
grams and data 
registers. 

f. HP-67/ 97 fea­
tures. 

g. Verify. 

memory. 
Records entire contents 
of calculator on cards. 

Adds functions like 
RCLI and P:FS. 
Confirms valid read; 
provides track No. read, 
number of tracks of set, 
and also identifies if 
card is HP-67/ 97 
program or data card. 

STATUS CARDS 

The "smart" card reader of the HP-67 / 97 
recorded the flag, the display setting, and 
the angular mode. But the HP-4IC card 
reader carries this concept further. A 
separate function, called "Write Status" 
(WSTS), has been added . When this 
function is executed, the display will show 
" ROY kk OF nn," where kk is the number 
of the next track to be written and nn is the 
total number of tracks required to record 
the status information. 

Table 2. StatuI Card Organization 

Track Contents 

Flags 00 thru 43. 
IREG location (first of six IREG ·s). 
SIZE. 
STACK and ALPHA register contents. 

2 First 32 key assignments. 
3 Next 32 key assignments (if required) . 
4 Remaining key assignments (65-68). 

Table 2 implies that the contents of a 
single track can be read and that the "ROY 
kk OF nn" prompt can be cleared with the 
G (correction) key. This is indeed true. 
Suppose, for example, that a group of 32 
functions is assigned to unshifted keys, 
followed by the remaining keys , so that all 
of these assignments would be recorded as 
noted in the table . Track 2 would contain 
the first shifted key assignments , track 3 the 
unshifted key assignments , and track 4 the 
remaining (mixed) key assignments. Any 
track can be read, and further reads can be 
terminated by pressing the G key. This 
applies to almost any combination of 
tracks. If all four tracks had been read, and 
a new read status session is started with only 
track 4 read , all previous assignments would 
be cleared and only those on track 4 would 
be present. 

The feature ofterminated·key·assignment 
card-reads clearing all previous assignments 
suggests a useful technique to avoid clearing 
each key or performing a "Master Clear." 
Make up a "Clear Assignments" card as 
follows: 
I. "Master Clear" or remove all key 

assignments. 
2. Assign "ASN"to key 15 . 
3. IXEQ IWSTS . 
4. Feed track 1 in response to ROY 01 of 

02. 
5. Feed track I again in response to ROY 

020[02 . 
This procedure records only track 2. To use 
the card , simply read (track I), press G , 
[I], ALPHA, ALPHA [I] . All assignments 
are cleared. I XEol PACK to recover the 
registers used for the assignments. A fully 
assigned keyboard could use 34 registers. 

Another use for selective reading of 
Status cards is automatically setting the 
SIZE of the calculator for a program. 
Simply make the first track of the program-

set a Status card that SIZE's memory_ If 
there are programs in memory and the 
SIZE can't be set to the value recorded on 
the Status card , a brief "SZE ERR" 
message will be displayed and the SIZE will 
remain unchanged . When this happens, 
programs will have to be deleted to make 
room. 

An added enhancement to using a Status 
card to set SIZE is to have an appropriate 
ALPHA message in the X-register. This six­
character message may provide instructions 
such as '·CONT." for continue reading 
cards, or"ALPHA,"to prompt you to press 
the ALPHA key to read a longer (24 
character) message. Possibly the number of 
additional tracks to be read could be 
displayed, or the program name. The 
procedure of using a Status card to set size 
saves 10 keystrokes. It also offers the 
advantages of setting flags and locating 
IREG , in addition to filling the stack and 
the ALPHA register. 

The technique of recording only track 2 if 
32 or less key assignments are needed makes 
maximum use of magnetic cards. It is 
probably a good idea to make a notation on 
the card to remind you that: "Track I is not 
recorded ." Making efficient use of magnetic 
cards also applies to Program cards. 
Whenever a program is to be recorded on 
magnetic cards, it is good practice to I XEO I 
PACK prior to recording the program. This 
procedure removes the NULLS the HP-4IC 
places into program memory during editing. 
The unpacked NULLS are recorded and 
may require an additional track if not 
removed by packing. 

The most important consideration in 
" mixing" tracks of a Status card-set is to not 
mix track I with other tracks unless the 
complete set is to be read . 

DATA CARDS 

The HP-4IC card reader stores 16 
registers on each track of a magnetic card. 
A Data card containing 17 registers of data 
would cause the experienced programmer, 
as a matter of good programming practice, 
to reevaluate the register usage to trim one 
register . This is especially important if the 
number of tracks for the Program/ Data 
card-set is odd . Saving one register could 
save one whole card! 

In many program usage situations, it is 
confusing to have both Program and Data 
cards. Decreased magnetic card usage and 
simpler user instructions often result if the 
"data" is entered as part of the program. 
Flag II (auto execution) is set when the 
program is recorded, and the first part of 
the program a utomatically executes to store 
the data into the registers. This method of 
combining data and program greatly simpli­
fies program usage. Data cards, like status 
cards, may be read "as needed," with the 
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read operation terminated if the remaining 
track "numbers" are not needed . T he data is 
stored in the registers as recorded on the 
card . 

WRITE-ALL 

Generally, the write-all (WALL) function 
of the H P-41 C is used only when you want 
to record the entire contents of the 
calculator. This is most convenient when 
you interrupt a programming session and 
you wish to resume with the machine in the 
exact state it was in when you stopped. 
However, several characteristics of the 
W ALL function should be kept in mind . 
Because the whole machine is recorded , all 
unused registers a lso are recorded. There­
fore, for maximum efficiency of magnetic 
card usage, remove all unused memory 
modules before recording on cards. This is 
done by executing SIZE 064 for each 
unused module before removing the module. 
If this is not done , MEMORY LOST will 
result. Since four magnetic cards are needed 
to record each memory module, this 
procedure can significantly reduce magnetic 
card usage. The WALL card-read must not 
be terminated before all cards are read . 
(This is not true for Program, Status, and 
Data cards!) If one WALL card is 
terminated, the HP-41C will clear memory! 
For this reason all WALL cards should be 
clearly marked, because accidently reading 
one means that anything that was in the 
HP-4I C will be lost without any means of 
recovery. 

The increased memory capacity of the 
HP-41C naturally requires more magnetic 
cards to record programs and data . 
Understanding how the HP-4IC card 
reader records Status, Data, and Program 
cards can aid in reducing the number of 
card tracks needed to do a specific task . 
This saves time, saves cards, reduces wear of 
the card reader, extends battery life, and 
makes HP-41 C usage a little simpler. 

A Special Program 
Every once in a while , we receive a 

massive "set" of programs that cannot be 
handled in the usua l manner by the Library. 
This is one of them: #67000·99967, Electric 
Vehicle Automotin Performance Models, 
and it is priced at $55.50.· 

The program- actually a series of 17 
interrelated programs- is on 129 pages and 
21 magnetic ca rds. It is the work of Phil 
Chapman, of Pasadena, Ca lifornia , who 
originally wrote the programs for use at the 
Jet Propulsion Laboratory (California Inst i­
tute of Technology) for electric vehicle 
stud ies funded by the U.S. Department of 
Energy. The abstract is as follows: 
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"This set is a se ries of automotive 
simulation programs that predict the per­
formance of electric (and other) vehicles 
and electric vehicle ba tteries. Rolling resis­
tance as a function of tire type , pressure , 
and temperature is considered, along with 
wind weighted drag coefficien ts. Simulation 
can be performed over the SAE J227a type 
of driving schedules, constant speeds, and 
wide-open-throttle conditions. " 

Written for use on the HP-67/ 97 calcula­
tors, these programs were developed over a 
3-year peri od within the Electric Car 
Project out of necessity and Project 
requirements. They should provide the user 
with va luable insight into the performance 
of electric veh icles and electric vehicle 
batteries. 

Although the programs are not intended 
as substitutes for the more complex 
computer-based vehicle performance simula­
tors supported a nd maintained by the U.S. 
Department of Energy, some of the models 
were precursors to these more complex 
models. 

The user should find these calculator 
programs helpful in research and develop­
ment work, and casual readers will be able 
to familiarize themselves with the art of 
simula tion and performance prediction. 

Below are a list of the progra m titles. 
Separate programs are not available. 

• Road Load to Single Battery Watts and 
Power Density 

• Battery Models Ragone-to-Curve Fit Data 
• Battery Coefficient Generator 
• Battery Polynomial Solution 
• Temperature-Compensated Battery 

Polynomial 
• Temperature-Compensated T 

• Wind Weighting Factor 
• Tire Rolling Resistance 
• Motor / ControUer Current Limit (Po Max 

Determination) 
• Electric Vehicle Simulator 
• Battery Models Fractional Utilization and 

Modified 1 O-Point Power Profile 
• Constant-Speed Simulator 
• Wide-Open Throttle 
• Coast-Down Power and Energy 
• Peukert Development 
• Battery Limits- Lead Acid EVl 06 
• Percent Gradeability at Speed 

We thank Phil Chapman for making this 
work ava ilable to the Users' Library and to 
the many readers of KEY NOTES. 

• u. s. dollars. All orders/or this program must be sent 
to the Users · Library in Corvallis (address on back 
cover). Orders /rom any where oulside the U. S. must 
include a negotiable check (or monf'y order), in U. S. 
dollars, drawn on a U.s. bank. Also, please include an 
additional /0% (55.55) f or special handling and air 
mail postage. Thus, the lotal COSI j or orders outside 
Ihe U.S . i556/ .05. 

Editorial 
Some of you, notably Leroy Klein of 

Corydon, Iowa and John W. Knight III of 
Shreveport , Louisiana, saw an error in a 
correction (!) in the last issue . On page 3, 
column 3, in the center of the column, the 
first entry under "the smaller wire." should 
have been: 

.035 1 RI S I( -N) - 19.66 00"· 
[[j(-S,) - 186.3 03·" 

Somehow I missed that when I proofread 
the original copy. Thanks for bringing it to 
my attention. 

If you live outside the United States, 
don't fail to read the "Ordering Programs" 
paragraph on page 3. All programs in KEY 
NOTES are now available to readers 
outside the United States. And in future 
issues , we hope to improve even that 
service. 

to: 
Letters to the editor should be addressed 

Henry Horn, Editor 
HP KEY NOTES 

Hewlett-Packard Co. 
1000 N. E. Circle 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, and as many as possible 
will be answered either in KEY NOTES or 
in a personal response . Please be sure to put 
your return address on the face of your 
letter. Letters sometimes get separated from 
envelopes. 

Software Changes 
If you have early copies of the following 

two HP-4IC documents, you should make 
the following corrections in your copy. 
Later copies have an addendum card, or the 
corrections have been incorporated in the 
finished product. 
HP-4IC Circuit Analysis Pac 

A note regacding the format of node 
designations should be added to the GNAP 
user instructions on page II , as follows: 

Note: The grounded node of a passive 
branch must be the TO node. 

HP-4IC Users' Library Solutions, Heating, 
Ventilating & Air Conditioning 00041-90140 

The program, " Psychrometric Proper­
ties ," needs two corrections. On page 40, 
make a note that two (not one) Memory 
Modules are required. Then, on page 46, 
there are four incorrect lines. The correct 
lines are: 

204 3.61633 E9 
206 5.24506 E8 
261 3.61633 E9 
263 5.24506 E8 

Notice that these values were somehow 
interchanged . We are grateful to the author '-­
of this program, Donald H. Madsen, for 
calling this to our attention. 



The Wizard of 
Programming 

Among the most-ordered programs in the 
Users' Library arc "games." And easily one 
of the most popular of these is "Pinball 
Wizard (#0032ID)." That program, plus 
another excellent games program called 
"Bell-Fruit (#00218D)," are the products of 
none other than Craie A. Pearce, a name 
we're sure you have seen here before. 

His "Bell-Fruit" slot-machine game orig­
inally was written for the HP-65 and was a 
very popular game in the H P-65 Library. 
Then, when the HP-67 / 97 calculators 
arrived, Mr. Pearce rewrote and improved 
"Bell-Fruit" for these later calculations. Not 
being content with that, he went on to write 
"Pinball Wizard," which was the seventh 
most popular program in the Library in 
1978. But, the best was yet to come, because 
his "Wizard of Pinball (#00361 C)" for the 
HP-41C is not just a revised HP-67 / 97 
program; it is entirely new, having been 
rewritten to take advantage of the HP-41 C's 
many new features . 

If you have seen any of the above 
programs, you can attest to the fact that 
they are fine examples of the man-machine 
interface. For example, you can become 
absorbed for hours with "Wizard of 
Pinball" and actually experience the feeling 
of being a decided pari of the ' machine in 
your interaction with the keyboard, the 
audio tones, and the printed output and / or 
calculator display. 

Mr. Pearce's "Bell-Fruit" game also 
served as a sort of basis for the "Slot 
Machine" game that appears in the Games 
Pac for the new HP-85 Personal Computer, 
although that panicular version is radically 
revised for the computer. But it did take 
Mr. Pearce to create the concept and, for 
that , we owe him this recognition. 

As a matter of fact, we decided- with his 
permission- to do a profile on this unique 
calculator owner because, although his 
participation is somewhat extreme, he does 
represent the growing involvement in 
electronic machines that make life easier, 
more fun, more profitable, or just plain 
more interesting. 

Mr. Pearce lives in Berwyn, Illinois, is a 
graduate of Morton West High School and 
the University of Illinois (Chicago Circle 
Campus), and is 28 years old. In 1975, while 
still in college, he went to work as a 
Remodeling Estimator for Metropolitan 
Management Company, and the job even­
tually led to full-time employment. He was 
recently promoted to Building Superinten­
dent of a new 28-story building that 
contains about 800,000 square feet of office 
space. So you might say he has considerable 
use for some special calculating tools. 

And Mr. Pearce does have and does rely 
on calculators! His first was the HP-45, 
which he bought during his second year in 
college. At that time, he heard about the 
"Programmable" HP-65 but felt he didn't 
"need" such a machine. Until he bought the 
HP-45 Applications Book, that is! Then, 
when he realized what could be done with 
keystroke programming, he succumbed to 
the temptation of owning the fully program­
mable HP-65. Thus began his long and 
ongoing relationship with Hewlett-Packard. 

In no time at all , Mr. Pearce became 
member#3ll in the "HP-6S Users Club,"an 
independent users group that is now called 
"PPC," a term he helped to coin.- He was 
also instrumental in founding the Chicago 
chapter of that Club, and he contributes 
articles and columns to the Club newsletter, 
PPC CALCULATOR JOURNAL, as well 
as to other newsletters such as The 
Recreational Programmer. Mr. Pearce also 
has authored an excellent article on the 
HP-67 / 97 calculators; it was printed in the 
June 1978 issue of BYTE magazine. 

The H P-65 also sparked his interest in 
computers, and he began with the Altair 
8800 microcomputer, then moved on to the 
Health H8 , an Apple II, and a Vector MZ 
system. Tied to these are his OECWriter 
and SOROC terminal and six disk drives! 
Plus, in the near future, he hopes to be 
running a 32K HP-85 Personal Computer 
both at home and at work. 

From the HP-65, Mr. Pearce went on to 
own the HP-21, HP-25, HP-34C, HP-38C, 
HP-4IC, HP-55, HP-67 , and the HP-97 
calculators. He also owns an HP-OI. He 
can, and regularly does, program and use all 
of his calculators, which is an astonishing 
feat in itself. 

Up until he had his first program 
accepted in the Users' Library, he never 
realized that what he wrote (programmed) 
might actually be of interest to anyone else. 

That first program, "Tug-of- War 
(#02417A)," for the HP-65, started him on 
his writing career. Since then he's had at 
least 18 programs accepted into the HP-65 
Library, at least 9 into the HP-67 / 97 
Library, and 2 into the newer HP-4IC 
Library. Not as many as others have done, 
perhaps, but they are contributions to the 
art. His programs are exquisite examples of 
organization, clarity and legible documen­
tation . As far as "games" are concerned, his 
"Bell-Fruit" program was the first one that 
seemed to duplicate a "real machine." That 
was not easy to do in the older loo-step 
HP-65 memory. 

There you have Craig Pearce, calculator 
collector-programmer-user extraordinaire. 
You never can tell what he will do next. In 
fact, when asked. he said, "What the future 
holds for me is uncertain , but I can say that 
I will continue to program all of my systems 
and hope to bring, through my efforts, some 
enjoyment to others." And we want to bring 
some of that to you, by offering these 
programs to anyone in the world. The 
abstracts appear below. But. before ordering 
them in any area outside the U.S .• check 
first the paragraph, "Orderine Proer.ms," 
that appears on page 3. 
(67/97) Bell-Fruit (Slot Ma.hine) 
(#002ISD) 

This is a much-improved version of the 
HP-6S "Bell-Fruit" program. This program 
will simulate a Mills brand, IO-cent slot 
machine. both in standard payoffs as well as 
in precisely duplicating the same odds that 
any particular combination of symbols will 
occur. It includes automatic recall of 
winnings by using only one key, delayed­
action tumbler display. and prestored seed 
for quick start-up. (I 12 lines, 6 pages) 
(67/97) Pinball Wizard (#00321D) 

For either HP-67 or HP-97 use. this 
program simulates an actual pinball ma­
chine. including two flippers , out hole 
bonus, thumper bumpers, slingshot kickers , 
special star roll-overs. bonus advance star 
roll-overs. top roll-overs. kick-out holes, 
free ball drop targets. free-game scoring, 
spinner gate. optional tilting possibility. and 
either conservative (standard) or liberal 
(easy) scoring options. The calculator keeps 
track of games, amount spent, number of 
balls to play, total score, etc. (222 lines. 8 
pages) 
(41C) Wizard of Pinball (#OO361C) 

This program simulates some of the new 
electronic pinball games. including 2X . 3X, 
and 5X outbonus, point-advancing kick-out 
holes, thumper bumpers, spinner gate. star 
roll-overs, lane roll-overs. alpha-targets, 
drop targets, free ball, one to four players, 5 
ball games. high-score bonus. 3 free game 
thresholds . full alpha-display on scoring, 
and sounds (tones). A bookkeeping routine 
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keeps track of cash spent on games (25 cents 
per game). And flippers are included. (534 
lines, 7 cards, 23 pages, 3 modules) Notice 
that a minimum of three memory modules 
are required for this program. Also, for 
convenience. a card reader would aid in 
reloading the program. 

• PPC is the acronym for Pusonal Programmus Club. 
a voluntur. nonprofit. inde~ndent. worldwide group 
of Hewlett-Packard ~rsonal calculator and computer 
users. PPC CALCULATOR JOURNAL is the Club 
newslettu. PPC is not sponsored nor in any way 
ofjiciallysanctioned by Hewkll- Packard. For informa­
tion about PPC. send a self-addressed 9'" X 12" (23 
XJ I cm) envelope withfirst-c/ass postage for 2 ounces 
(J7 grams) to: 

PPC CALCULATOR JOURNAL 
2641 W . Camden Place 
Santa Ana. CA 92704 

Book Reviews 
One of the rewards of being a member of 

H P's calculator Division is the abi lity to get 
to meet people who are so impressed by our 
products that they take the time to feature 
those products in books. The most recent 
example is Mortimer Rogoff, who has 
written a really impressive book. Calculator 
Navigalion. 

This book has had an evolution paralleling 
that of our handheld computing products. 
Mr. Rogoff first visited us in 1974, when we 
were still located in California, to talk about 
writing a book on navigation using the 
HP-65 . Just as he was about to send final 
copy to his editor, we introduced the 
HP-25 . So Mr. Rogoff revised many of his 
programs to run on the new H P-25, and was 
all ready to go again when we introduced 
yet another calculato r, the HP-67 and its 
printing companion, the H P-97. 

When he saw the incredible increase in 
calculating power represented by the 
HP-67 / 97, Mr. Rogoff once again post­
poned publication of his book and incor­
porated the new calculators, eventually 
discarding the HP-25 and HP-65 altogether. 
The calculators included in the version of 
Calculator Navigation that finally was 
published are the HP-67, HP-97, and 
HP-4IC, plus some calcu lators from other 
manufacturers. 

The topics covered in the book are 
coastwise navigation. sailing, celestial navi­
gation, and Loran. Mr. Rogoff introduces a 
statistical approach to many of the classical 
navigational techniques. Thus, the small­
boat navigator will be ab le to greatly 
improve the quality of his instruments. 
Many of the statistical techniques have been 
proposed before, but only the advent of the 
handheld calculator has made their use 
practical. 

Another significant contribution to the 
practice of navigation is a rigorous or nearly 
rigorous solution to the problem of 
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determining one's latitude and longitude 
from Loran C time differences. This is not a 
trivial problem , yet Mr. Rogoff's programs 
can be used to obtain positions that are 
more accurate than those determined from 
Coast Guard charts. 

If you ca re at all about navigation, you 
should track down a copy of this book and 
look it over. It's hard to believe you won't 
want it after you see it. 

The book contains 417 pages, is hard­
boul')d , and lists at S24.95.· Look for it at 
your local bookstore or order it directly 
from: 

W. W. Norton & Company 
600 6th Avenue 
New York. NY 10110 U.S .A . 

Next we have a book, Synthetic Hydro· 
graph Computations on Small Program­
mable Calculators. written by Thomas E. 
Croley II , who is with the Iowa Institute ·of 
Hydraulic Research , at the University of 
Iowa. This book presents the computation 
procedures used in a few of the popular 
techniques for synthesizing hydrographs. 
Rather than to attempt a comprehensive 
coverage of all synthetic hydrograph tech­
niques, a few of the "classical" or more 
general techniques are dealt with. Those 
techniques that have already appeared for 
use on small programmable calculators are 
not duplicated herein. Programs are pre­
sented in each section for the HP-19C, -25, 
-33E, -65, and -67 /97, plus calculators of 
other manufacturers. 

The book contains 236 pages in a unique 
hard.cover (but loose-Ieafl) binding, and it 
lists at $12.· You probably won't find it at 
the bookstore, so order it from: 

Institute of Hydraulic Research 
The University of Iowa 
Iowa City. Iowa 52242 

Our next review is for Pocket Program­
mable Calculators in Biochemislry. by John 
E. Barnes and Alan J . Waring. Both of 
these authors have excellent credentials, so 
you can't go wrong on this book if the 
subject is of interest to you. John Barnes 
has a Ph.D. in Molecular Biology from 
Johns Hopkins University and is now a 
Research Biochemist at E. I. duPont de 
Nemours , Inc. Alan Waring has a Ph.D. in 
Biology (plant biochemistry) from the 
University of California (Los Angeles) and 
is now an Assistant Professor at Hahnemann 
Medical College in Philadelphia , 
Pennsylvania. 

The book has 363 pages and lists at S15· 
for the soft-bound edition or $25· for the 
hard-bound edition. It was written for the 
HP-67/ 97 ca lculators and for a few from 

· U.S . dol/ars. Su nOle at bottom edg~ ofcoW!r. Ijyou 
ordu a book from the publisher. M prepared to pa)' 
shipping cosu. usuallJ' at book-rate postage. Ouuide 
the U.S .. it might be b~tter to ha\'~ your local boobtore 
order thr book/or you. They usually haW! conlacu a"d 
can get it easiu than you can. 

another manufacturer. An appendix at the 
back of the book presents HP-41 C compati­
bility information. Chapter are: 
1. Aqueous Solutions of Small Molecules 
2. Macromolecules in Solution 
3. Sedimentation 
4. ligand Binding and Kinetics 
5. Thermodynamics in Biochemistry 
6. Spectroscopy 
7. Isotopes in Biochemistry 
and there are 5 appendices. 

If you can't find this book in the U.S. at 
your bookstore , you can order it from: 

John Wiley & Sons 
1 Wiley Drive 
Somerset. NJ 08873 
Tel : 201·469·4400 

and in Canada from: 
John Wiley & Sons (Canada) 
22 Worcester Road 
Rexdale. Ontario 
Canada M9W 1L1 

And the last book is one many of you 
who are not conversant with programming 
will want. It is Programmable Pocket 
Calculators. by Henry Mullish a nd Stephen 
Kochan, It covers the HP-55, -65, -25, -25C, 
- 19C, -29C, -67, and -33E, plus calculators 
from other manufacturers. It contains 254 
pages, is soft-bound, and lists at S9.95.· 

The purpose of the book is to examine in 
detail these programmable pocket calcula­
tors and to point out their architecture, 
special features , and programming tech­
niques designed to maximize their use . It 
does not assume that the reader has any 
previous knowledge of programming. Every 
program for each calculator is incorporated 
in a schematic showing precisely how to 
enter the program and to put the calculator 
to work. 

If you can't find it at your bookstore or 
computer specialty store, order it from: 

Hayden Book Company 
60 Essex Street 
Rochelle Park. NJ 07662 

"25 Words" 
(More or Less!) 

There's quite a smorgasbord of routines 
and subroutines in this issue-as you will 
see. We try to include something for 
everyone, and for all levels of expertise. If 
you submitted a contribution and it wasn't 
printed , don 't be dismayed ; quite often it 
will be in the next issue. Of course, there is 
no practical way to include all of them. But 
we try our best. Maybe an upcoming issue 
could be 75 percent "25 Words." We'd bet 
you'd like that! Keep your fingers crossed, 
and we'l see if we can do that for you­
neatly segregated by calculator modeL 

Our first contribution for this issue is 
from Nai Chi Lee, who keeps his HP-41C in 
Singapore. which also happens to be his 
hometown. 



(41 C) There are a few points I discovered 
from my Hp·41 C that should be of some value 
to other users. First, according to the Owner's 
Handbook. the basic Hp·41 C has 63 registers 
of program memory. Wrongl It is actually 63 
and 4 / 7 registers . That is, 445 bytes. This is 
important for those who try to find out the 
number of bytes in their program by counting 
the registers and extra bytes left. In my case, I 
only realized the existence of these 4 "extra" 
bytes when I tried to save a program that was 
thought to be exactly 224 bytes, and the 
calculator asked me for the third side of the 
card. (See expl8n8tion. below. Ed.) 

141 C) Next. the local labels (A to J, a to e) 
require only 2 program bytes. while other 
ALPHA labels (K to Z, and special characters) 
need at least 5 bytes. 

141 C) And. last, if there are k identical bytes 
repeated N times throughout the program. the 
number of bytes saved by a subroutine for the 
k bytes is 

IN - l)lk - 3) - 5 
For example. if N = 2 and k = 9 bytes, you 
save only 1 byte by using a subroutine. This is, 
of course. assuming that you use a label 00 to 
14 for the subroutine. If you use, say, LBL T 
instead. you will waste exactly 3 bytes. 

The following table shows the initial allocation and the maximum number of registers that 
can be allocated to data storage o r to program memory . 

Maximum Initial Register Allocation Maximum 
Calculator Plus Data Storage 

Registers 

No Memory Modules 63 

1 Memory Module 127 

2 Memory Modules 191 

3 Memory Modules 255 
4 Memory Modules 319 

(Let's clear up the 441 versus 445 IOtal 
bYles problem for the last time. There really 
are 445 bytes available in a basic HP-41C. 
The diagram shows why. There are actually 
64 registers, as you can see, bw the last one 
is not totally usable, because of the 
permanent END statement. That's why it 
was stated thaI there are 63 in a basic 
HP-41C. The table should also clear up 
some other questions. Thanks. Mr. Lee. 
Ed.) 

Many people had problems with Richard 
Sperling's "effective interest" routine in the 
la~t issue. This was brought to our attention 
by a letter from Roy A. Bitter of Ft. Wright, 
Kentucky, and then by more people from all 
over the Globe! If you change line 013 from 
+ to Xand line 016 from X to +, you'll find 
the routine easier to use-or understand. 
However, on c1o~er examination. we found 
we could rewrite the routine. So here it is, 
again, for those who couldn't apply it. 

(67/97/41C) If you pay an income tax, 
this routine will calculate the net cost of 
borrowing. taking into account the amount of 
interest you can deduct from your income tax. 

361 *d~LR 
8(1<' " ' . 
Of)3 
8134 PSE 
@es ;. 
8C, 11TH 
(lai' R/S 

Data Program Program Memory 
Storage Memory Registers 

17 46 63 (445 bytes) 

81 46 127 (893 bytes) 

145 46 191 (1341 bytes) 

209 46 255 (1789 bytes) 

273 46 319 (2237 bytes) 

!-7byte· __ 1 

1 1 1 1 1 1 

63 
X7 

441 
+ 4 

445 totel 

1 1 1 I· END· Reg. 64 
1 ___ 4 __ 1 ___ 3 .... 1 

For example. you want to borrow $950 at 
14.35% interest for one year, and your tax 
bracket is 38%. Key in 950. I ENTER I. 14.35, 
I ENTER I. 38. ~. When you press [Al the 
display will show " 8 .S" and, after a pause. 
"84.52" will appear. The first number is your 
" effective" interest and the second your net 
cost of borrowing the $950. 

Remember, this is just a quick, handy way 
to determine approximate costs . It does not 
accurately calculate for direct reduction loans. 
compound interest. and so on. But it is far 
better than nothing, it makes you more aware 
of net costs, and it is a handy, short routine 
you can include in financial programs. And we 
thank all of you who wrote to us about this 
routine. 

Now let's see what is going on in 
Gla~gow. UK, which is the home of Chilton 
R.lngli. and his HP-4IC. 

141C) This routine, although longer than 
the " CHARS" program in the HP 82' 43A 
Print.r Owner's Handbook. (page 23). has the 
advlntage of pr .. enting the entire HP-41 C 
chlracter set in a compact tabular form, 
indexed with the numerical valu .. used by 

the ACCHR function. Flag 25 is set and tested 
to exit a loop on the 128th character. 

• 

81+LBL ·CHRRS· 
82 CF 29 
83 CF 88 
84 SF 81 
85 SF 25 
86 FIX 8 
87 RDY 
88 SF 12 
89 ·"HP-41C**" 
18 PRR 
11 RDY 
12 • STRHDRRD CHRRA" 
13 "~CTER SET· 
14 CF 12 
15 PRR 
16 XEQ 02 
17 CLA 

23 XOY 
24 IHT 
25 RRCL X 
26 RCR 
27 CLX 
28 LRSTX 
29 • " 
38.LBL 81 
31 RCR 
32 RCCHR 
33 FC? 25 
34 GTO 82 
35 ISG X 
36 ISG Y 
37 GTO 81 
38 GTO 88 
39.LBL 82 
48 PRBUF 18.127 

19.LBL 88 
28 FC?C 81 
21 ADY 

41 81234 
42 ·~5 6 7 8 9" 
43 PRR 

22 .889 44 .END. 

**HP-41C** 

STAHDARD CHARACTER SET 

e 1 2 3 456 789 
~ r + A a 
f 8 0 0 II 
o u I • t 

• $ % & 

9 • • X fo Q 

18 • ~ p ~ ( 

28oAiiOii 
38 £ I 

8 I 40 ( ) * + / 
5823456789 
68(= > ?@ABCDE 
79 F G H I J K L " H 0 
88 P Q R STU Y W X Y 
98 Z [ \ I tab c 

189 del , h J k 1 ~ 
118 n 0 P ( r stu v w 
128 x y z • I • ~ ~ 

8 1 2 3 456 789 
(Very clever, Mr. Inglis. You '1/ notice, 

however, that I added a "eF 29" as line 01. 
If you don 'I clear that flag. you will not 
have the neal tabular form shown here. Try 
it; you'll see what happens. Refer to pages 
230. 231 in the HP-4IC handbook Jor 
details about flags 28 and 29. Ed.) 

For a change of pace, here s a 
contribution that does not require: pressing 
keys. It's from Stanley R. Brockman of 
Wheat Ridge, Colorado. 

(41C) A function and a program both 
having the same name can be executed from 
the keyboard if the function is assigned to a 
key before the program label by the same 
name is keyed into memory. (See John 
Gafford's comment, V. 4, No. 1. p. 7 of KEY 
NOTES). The program can then be assigned to 

(Continued) 
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another key or IxEo l ..... " . Actually, the same 
thing can be done with two or more programs 
having duplicate names, by simply assigning 
the labels to separate keys as each label is 
keyed into memory. The Hp·41 C keeps the 
assignments straight . However, I'm not sure 
why anybody would wish to duplicate names 
in this manner. 

Because the calculator is basically a 
mathematical tool , we though you 'd like an 
input from someone who uses it as such. He 
is J. F. Weaver, a Professor (Mathematics 
Education) at the University of Wisconsin 
in Madison, Wisconsin. Here are two 
contributions from him . 

(66 / 67 / 97) Given two counting numbers 
a and b, Peter Luschny's eight· step routine for 
finding their greatest common divisor, or gcd 
(May 1979, Vol. 3, No. 2, p. 10), seems to 
terminate only when the latter ot the two 
conditions of the Nicomachus algorithm 
("continually take the less from the greater 
until reaching a unit or two equal numbers") 
is satisfied. I believe that the routine below, 
executed on an HP·67/ 97 as s l ENTER lb IAJ, 
will terminate when either the first or second 
condition is satisfied, although my routine 
may " mess up" Mr. Luschny's Icm (least 
common mUltiple) routines on pages 10 and 
11 . 

il@l _LBLIi 6037 X=Y? 
6(J2 0[18 HI! 
!lO3 LSTX tll'9 R'; 
EII3~ X;!Y 0113 .",y~ 

e8~ .. /lBS' . on Groil 
@1l6 1 912 RTN' 

(41 CI Despite the advent of the handheld 
calculator and the . push toward the metric 
system of measurement, there are (and will 
continue to be) times in schoo~ mathematics 
when work is done with " common fractions " 
rather than " decimalst" The following little 
routine uses the H!.~ 1 C's" "~OO" to good 

. advantage when· cha.nging the form of a 
comm'on f;action to !'Iowest terms" (utilizing 
the Euclidean algorithm to calculate the 

. highest common factor (hcf) of the 'fraction 's 
terms.) 

HPKEYN<YTES 
June/July/Auguat 1980 Vo!.·4 No. 2 

Pr;ogramming and operating tips. answers to 
questions, and iafJ>rmation about new programs 
and developments . Published periodically for 
owners of i:lewlen-Packard fully programmabte 
personal calculators . Reader comments or 
contriblUUms.u lWlcomed, Please s~nd IMm to 
one of tilt follo~nl.. addre$S~s . 

Hewlett-Packard Company 
U .... • Library 

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

Hewlett·Packard SA 
USERS' CLUB EUROPE 

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

Geneva-Switzerland 

Given nl d (when nand d are positive 
integers), change to n'ld' such that n' and d' 
are relatively prime, 

91+L8L 'CFL;' 
92+L8L 'NO' 
93 SF 90 
94+L8L 'VES ' 
95 EHTERt 
96 EHTERt 
97 Rt 
98 EHTERt 
99 Rt 
19+L8L 99 
11 MOD 
12 LRS TX 
13 X()V 
14 X-9? 

.-

15 GTO 99 
16 RDH 
17 FC?C 99 
18 STOP 
19 I 

29 STOP 
21 XOV 
22 LRSTX 
23 I 

24 STOP 
25 LRSTX 
26 RTN 
27 ,END, 

To run the program, input n, ENTER, d. If 
you wish to display the hcf of nand d eriroute 
to calculating n' and d', IXEOI " YES. " Press 
I RI S I and see n' and press I RI S I again to see 
d'. If you do not wish to see that. press I XEO I 
" NO: ' and see n' . Then press I RI S I and see d'. 
But, now, if you change your mind and wish 
that you hsd displayed the hcf, simply press 
I RI SIat this point and you ' ll display the hcf. 1 
leave it to the user to decide upon the 
program's validity in the event that n or d is 
not a positive integer. 

If the input instructions were changed to n, 
ENTER, ENTER, d, the routine could be 
shortened by tt)ree lines, by deleting lines 05, 
06, and07 . 

Note: The routine, of course, covers the 
condition that in the initial nl d, nand dare 
relatively prime; in which case, the routine 
generates: 

hcf = 1, n' = n, and d' = d 
Although ihe H P-4 1 C has "alpha" capa­

bility. it is a. long way frpm being a 
typewri t~ r , 'But can easi ly write 
messages on it 
byHansJ, 

(41C) This 
with ease. You rn. 
a line and as m.JI' 

enter the routi! 

Addres~ Correction Requested 

" 

and see "TEXT?" in the display, then start 
keying in your message. When 24 characters 
are keyed, a tone sounds, and you can decide 
whether to hyphenate the word or delete a 
letter or two-or just to press I RI S I, and print 
the line you just formed. When finished, exit 
the loop with one space (after your last I RI g I). 

91+LBL 'TEXT' 
92 CLR 
93 ' TEXT ?' 
94 RON 
95 PRO"PT 
96 RCR 
67 ROFF 
98 RSTO V 
99 CLR 
19 '~ , 

11 RSTO X 
12 CLR 
13 X=Y? 
14 GTO ' EXIT' 
15 PR8UF 
16 GTO 'TEXT' 
17 RTH 
IS+L8L 'EXIT ' 
19 ,EHD. 

A Day Late? Early? 
HP'S " Calerl,dar Functions" program in the 

Hp·41 C Stsndsrd Applicstions book appears , 
to" be valid for the period ... March 1, 1900 
through February 28, 2100. I notice that your 
examples in tha~book are limited to that span, 
and that no claim is made for validity as a 
" perpetual " calQ:ndar. However, I also notice 
the absence otfa caution in regard to the 
period of validity. , 

,In the unlikely event that this. is " news," an 
explanation follows. Your' program I • .,.rnten 
Qn the assumption 'thai ev.ery fourth 'tear;; a 
Leap Year. This ~ssumpdon is correct for~ the 
year 2000, but no\ correct for 1 7O!J, .1800, 
, 900, 2'00, 2200, and 2300. Hellce, your 
progra.m prodtoCpes an error of~ . l day per ... 
centufv, or fraction ' thereof, outside the 2-
century validity span. , ~ ... 
Regards, Jamel E: Sutton 
Redwood City, C.alifornia . .. . 

(You are right, Mr. S~lIon .. The "Cale[ldat 
Func,';ol1S" program ihould il1Ctut/e Qtop, 

•. ., 

, 
\ 
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A Very Special 
HP-41 C ... 

Hewlett-Packard calcula tors have been 
used for just about everything imaginable, 
but the following news release prese nts one 
of the better applications from the many we 
hear about. It is being printed here for two 
reasons: to let all of you know about it in 
hopes of helping someone else, a nd to show 
our appreciation for the unselfish dedica­
tion of a certain college professor in 
Pennsylvania . Here's the release: 

GREENVILLE. PA.- Beeps and bleeps in 
electronic games tell youngsters of all ages 
the score, but these sounds coming from a 
calcu lator give a blind Thiel College coed an 
opportunity to be a winner. 

For Peggy Butler, a senior sociology major 
from the Pittsburgh suburb of Manor, the 
ability to use a highly sophisticated calcu lator 
with ready access to statistical data opens 
doors to career fields which previously have 
been closed. 

Peggy developed vision difficulties soon 
after birth, and by the time she was in 
elementary school was legally blind. She is a 
graduate of the School for the Blind, Pitts­
burgh, and is assisted in getting around Thiel 
by her pilot dog, Cheyenne. 

But developing such an instrument has not 
come easily and has been a labor of love on 
the part of one of her instructors, Dr. Mervin 
Newton, associate professor of mathematics 
at the western Pennsylvania liberal arts 
college. 

Dr, Newton has spent more than 300 
volunteer hours in the last year in pro­
gramming a Hewlett-Packard HP-41 C to 
perform statistical and scientific functions to 
enable Peggy and other blind students to have 
the same facilities in mathematics and 
statistics to complete their courses as their 
sighted counterparts . 

The specia lly programmed calculator en­
ables Peggy to graduate with a high level of 
skills, enhancing her vocational opportunities. 
For example, in her f ie ld Peggy cou ld be a 
research sociologist on her own and would 
not need someone else to do the statistical 
analysis for her. 

Featuring, this issue: 
Library Corner ."." ........• . . . • .... ," 2 
" Petals Around the Rose" .... • ...•....... 3 
HP-41 C Flags- Part 1 ........... •. .. , ... 4 
Is the HP-65 Dead? ........ .. , ...•. ,',.,' 6 
" Roll " Your Own Bar Code , ...•....... 6 
'" Owe It All to My HP" ...... , ........... 7 
It 's " That " Time Againl ............. 7 
Book Reviews , .................. • ....... B 
" 25 Words" (More or Lessl) ", ... • ...... 10 
New Products, New Prices "., .......... 12 
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UP Key Notes 
The calculator would enable her to " read" 

mathematical tables more easily than if they 
were in Braille. In fact. usi ng Bra ille tables 
would be extremely cumbersome, for each 
table or page of printed numbers would yield 
four or five Braille pages. With the number of 
tables needed, Braille would be unworkable 
because of the sheer volume and the time 
necessary to reference each number. 

In addition to developing Peggy 's programs 
in sociology, Or. Newton is working on a 
financial version which would be applicable 
for students interested in bank ing. Having 
these skills a blind student could become a 
loan officer because financial function s that 
are required to use tables would be readily 
ava ilable by the calculator. 

Or. Newton estimates he will have another 
100 to 150 hours to develop these business 
programs. 

What motivates a person to put in this kind 
of time? " Well. " Dr. Newton explains. " it's my 
job to help people learn, and when they need 
extra help because of handicaps. I'm willing to 
assist them. And besides, I'm a ca lculator nut. 
It's my hobby, and I enjoy trying to get the 
maximum output from each machine. I collect 
calculators like other people collect stamps." 

Thiel and its personnel have attempted to 
prov ide reading and counse ling services for 
its blind students and have had at least one 
such person on campus annually for the last 
decade. 

" Because of the costs, blind students face 
critical problems in securing sophisticated 
technical equipment which would signifi­
can tly help them, Blind persons are a distinct 
minority group, and the number of blind 

During an interview with Valode Norman (right) on TV channel 33 's " Good Morning 
Youngstown" show, Peggy Butler (left) and Dr. Mervin Newton discuss the calculator 
programmed for blind students. With them is Peggy 's pilot dog Cheyenne. 

-All prices in this newsletter are suggested retail prices excluding applicable state and local taxes- Continental U. SA. , AlaSka and Hawaii. 

-

-



, 
Library Corner 

All of the programs highlighted in KEY 
NOTES are available worldwide. However. 
be/ore you order any, be sure /0 read the 
paragraph be/ow: "Ordering Programs." 

USERS'PROGRAM LIBRARY 
EUROPE NEWS 

Because of the present long lead time that 
is necessary in publishing any publication of 
the magnitude of KEY NOTES. there is still 
quite a gap in time from when we print until 
you read KEY NOTES in Europe. This lost 
time is gradually being eliminated, but we 
8fe still at the mercy of the time it takes to 
physically clear Customs and import-export 
details on each end of the shipping function. 
Once in Europe. it also has to be distributed 
through the maze of postal services and 
many borders in the European area. 
However, we are making progress, and by 
the next issue, we will cut the present delay 
in half; that should be good news for all of 
you. 

Also, remember that. now that you can 
acquire programs listed in KEY NOTES, 
these are available at the Users' Program 
Library Europe. in Geneva. You do not 
have to- and should not- order them from 
Corvallis. 

CORVALLIS LIBRARY NEWS 

Addendum I to the November 1979 
Catalog 0/ Contributed Programs has been 
mailed and by now should have been 
received by our subscribers . Now we are in 
the process of putting together the data and 
information for a complete reprinting of the 
Catalog, which is scheduled to go to the 
printer on December I. 

A long-overdue mailing to our Library 
subscribers outside the U.S. has just been 
completed. The package includes Adden­
dum J to the Catalog and the last two KEY 
NOTES (March 1980 V4N I and August 
1980 V4N2). We will establish a more 
regular mailing schedule for our friends in 
other countries. and wish to express our 
appreciation of their patience. 

ORDERING PROGRAMS 

HP-67/ 97 and HP-4IC programs men­
tioned in KEY NOTES are now available 
from both the Library in Corvallis and the 
Library in Geneva. Readers in Europe 
should order from Geneva (address on back 
cover) to get quicker service. Readers 
elsewhere should order from Corvallis, 
where programs cost $6· each, and each 
program includes documentation and a 
prerecorded magnetic card (or cards). 
Whenever possible, use the Users' Library 
Order Form in your Catalog a/Contributed 
Programs to place orders for programs you 

Page 2 KEY NOTES V4N3 Dec 80 

see in KEY NOTES. If you do not have an 
order form or if you are ordering from 
Europe or Asia. 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 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 Alaska and 
Hawaii (in Oregon call 758-1010). 

Here's a helpful hint for customers 
outside the U.S.: We have found that your 
orders are handled in a more efficient and 
timely manner if you will send, atlached to 
your order, an International Money Order. 
a Foreign Draft or the equivalent, or a 
check. Any a/these must be in U.S, dollars. 
drawn on a U.S. bank, otherwise they will 
be returned to you. which involves a long 
delay for you. Much time is wasted and 
orders are held up in trying to match orders 
and checks that are sent in separately, or 
written on checks for non-U.S. banks and in 
foreign currency. Another option for you is 
to use such major credit cards as American 
Express, VISA, or MasterCard. 

Orders not delayed by the above prob­
lems can normally be shipped within 48 
hours after they are received in Corvallis. 

LIBRARY SUBSCRIPTIONS 

In the United States, the fee for a one­
year subscription to the Users' Library is 
$20 .· If you live outside the U.S., the fee is 
$30· because of considerably higher postage 
and handling charges. KEY NOTES is 
presently free in the U.S., but in areas 
outside the U.S. you must be a member of 
the Library in order to receive it. The only 
exception is the free one-year subscription 
presently offered to most purchasers of the 
HP-4IC. 

NEW PROGRAMS 

Here are some recent submittals to the 
Corvallis Users' Library. All of the pro­
grams in this issue are available worldwide. 
bur be/ore you order, be sure to read 
(above): "Ordering Programs." 

• u.s. dollars. Orders from anywhere outside the U.S. 
musl include a negotiable check (or money order), in 
U.S. dollars. drawn on a U.S . bonk. All orders from 
any wht're outside Iht' U.S . muSI indude an addiljOllal 
fO percent for special handling and ajr mail postage. 
(For example. 011 order for IWO programs = $6 X 1 = 
Sll + J/ .20 = J11.10 10101.) If you live in Euro/N, you 
can oreler direclly from Gent'va. bUI make C('rla;n you 
make payment as rt'quired by Ihe Users ' Program 
Librar)' Europe; the abOve $6 fee is good only for 
ordt'fs 10 the Corvallis Ubrary. 

(41C) Mastermind-9 Colors 
(#00436C) 

This program plays a nine-color version 
of the popular "Mastermind" game. It uses 
a simple random-number generator to 
establish the four-color target (can have 
duplicate colors). The user then tries to 
discover the target with successive trials . 
The program will score each trial with an 
"X. Y" system, where: X is the number of 
colors in their correct locations and Y is the 
number of colors correct but not in their 
right locations. A score of 4.0 is a win, a 
score of 0.0 is a totally incorrect trial. 
(Enhanced from an HP-65 program by D. 
Crouse of Allison Park , PA.) Required 
accessories: None(103 lines, 5 pages) 
Author: Charles S. Hodge 

El Toro, California 

(41C) Blind Numerical Operations 
(#00499C) 

This program will enable Blind people to 
"read" the numerical display. This is 
accomplished by the calculator supplying 
the correct number of audio tones for each 
digit. Special audio signals indicate decimal 
and ! or negative numbers. The origina l 
number is returned unaltered to the display 
(except for SCI and ENG displays, which 
are returned unaltered only when they will 
not fit the normal FIX display) . Required 
accessories: None. (84 lines, 6 pages) 
Author: Mike O'Regan 

Nottingham, United Kingdom 

(41C) Aerodynamic Properties of a 
Finite Wing (Prandtl) (#00506C) 

This program calculates the span-wise 
load distribution and associated aerody­
namic coefficients for high-aspect-ratio 
wings. A 10 control-point , horseshoe vortex 
approximation to Prandtl's lifting line 
theory is used. The program is restricted to 
symmetrically loaded unswept wings with 
linear taper and twist and to incompressible 
flow fields. Required accessories: Math Pac 
I and two Memory Modules . (366 lines, 13 
pages) 
Author: John Orosa 

University of Florida 

(41 C) Navigation PackJige (#00511 C) 

This program solves celestial sight of any 
heavenly body and gives line of position. It 
contains an almanac for sun and stars. A 
nautical almanac is required for the moon 
and planets. The program also solves GreaJ 
Circle problems and Dead Reckoning 
sai lings. Although it uses 722 lines. only 8 
storage registers are used . The program is 
easy to operate, with prompting and 
automatic execution. Required accessories: 

= 



, 

Two Memory Modules; Printer and Card 
Reader optional. (722 lines, 22 pages) 
Author: Bill Kohlmoos 

Ely. Nevada 

(Naviga tion? In East Central Nevada? 
Well. Ely ;s at 6.42 J feet in altitude. so I 
suppose you can see the stars very well! 
Regardless. Mr. Kohlmoos has done a good 
job. despite being 550 miles/rom (he Pacific 
Co. st. - Ed.) 

(41C) Yacht Racing Rules Judge 
(#00520C) 

The program uses a decision tree to 
determine which yacht should be di squali­
fied in any "right-of-way" situation . Multi­
boat si tuat ions are not direc tly covered but 
may be resolved by solving for two adjacent 
yachts and then iterating. The program will 
assist both race protest committees and 
students of NAYRU rules. Required acces­
sories: Three Memory Modules; Printer 
ami Card Reader desirable . (367 lines. 12 
pages) 
Author: Lawrence M. Kazanowski 

Walled Lake, Michigan 

(41 C) Banner (#00530C) 

This program greatly facilitate s making 
special characters for the printer. and it will 
ca use them to be printed at the normal size 
or in "banner" form . In banner form , 
characters are printed ve rtil:all y along the 
paper: tha t is, when the characters ex it the 
printe r, they are facing downward s. Each 
"dot" is printed as a double-wide characte r 
31, a so rt of checkerboard square. You may 
also labe l columns. The size (length) of the 
banner is limited only to the number of 
current storage registers a llocated. Re­
quired accessories: Printer .. program 
should be run with one Mem ory Module . 
(214 lines. 9 pages) 
Author: David Hayden 

Rock y Hill , New J ersey 

(97) Perspective Plottings for Archi­
tecture and Engineering (#044190) 

Given the three-dimensiona l coordinates 
of a se t of points. this program computes 
and prints the respective coordinates for a 
perspective projection on a vert ica l plane. 
corresponding to a give n position of the 
view point. (222 lines. 17 pages) 
Authors: Antonio Costa & Celia Zatti 

Belo Horizonte. Brazil 

SOME SPECIAL PROGRAMS 

Occasionally , programs submitted to the 
Library are put in a category of "Special 
Program," by virtue of lengt h. va lue. etc. 
The twO programs that follow are "Special." 

and both are labors of love by their authors. 
Back in November of 1979 (Vol. 3 No. 4) 

we publi shed the abstract for #67000·99973, 
Full Poker-5-Card Draw . by John C. 
Nelson of Des Moines, Iowa . This master­
piece of documentation was 47 pages, 7 
magnetic cards. 1.147 lines. and included 
even a cross-referenced flow diagram. It 
so ld for $22.50,' and many an HP-67 / 97 
owner thought it worth the price. But, to get 
to the point. below the abstract in KEY 
NOTES was an editorial note that started: 
Here is a good challenge for someone with 
an HP-4J C .... Well , someone did convert 
poker to the H P-41 C, and we are happy to 
print the following abstract. 

This "specia l" program is titled . Poker­
S-Card Draw #67000-99966 , and the price is 
$22.50 .• The author of this epic is Norman 
J. Gordon of Los Altos Hills, California. 
His HP-4I C ve rsion of poker consists of 
945 lines. 9 magnetic cards, 20 pages, a nd all 
of the wonderful features of the H P-41 C, in 
particular alpha prompting. Here 's the 
abstract : 

(41C) You playa fully automatic game of 
Five-Card Draw-Poker, with full prompting 
for all phases of ante , betting. drawing, 
raising. staying , etc . You play against the 
calculator, which can be assigned as 
aggressive a personalit y as you wish . This is 
a full simulation , including a bluffing 
capabi lity. Be aware of one important 
detail : the calculator does not cheat! 
A ccessories required: Three Mem ory Mod­
ules and a Card Reader. 

Our second "special" was initially devel­
oped for the H P-65 but wa s adapted and 
later improved for the HP-67. It is act ually 
a co llection of programs that were adapted 
from many sources, including H P's Naviga­
tion Pac, and all of them related to "Search 
and Resc ue (SA R)," having been origina ted 
while the author was attending the National 
Search a nd Rescue School at the U. S. Coast 
Guard Training Center, Governors Island , 
New York. This specia l program encom­
passes 8 11 lines, 10 magnetic cards. a nd 53 
pages, of which, three pages ex.p lain exactly 
what the "pac" is, what it docs , and how to 
use it. As you now suspect. it is a 
monumental and well-documented effort. It 
was contributed by Terence M. Bills , 
presently at the USCG Base in Ketchikan, 
Alaska. It is titled: Search and Rescue Pac 
#67000-99970, and the price is $26.50'. 

Here is the abstract: 
(67/ 97) The SAR PAC system of 

programs is designed for rapid solution of 
Search and Rescue position. area, and 
coverage problems in the oceanic envi ron­
ment. The SAR PAC develops all so lutions 
without the use of maneuvering boards or 
other graphic a ids, and it is designed for use 
by SAR planners and unit s. Programs that 
make up thi s pac are: Wind Current 
Factors: Wind Current Vector; Vector 
· U.S. (Jollars. See "Ordering Programs" on page 2 
be/ore FOil order these Special programs. These 
progrums are al'ailable only/rom tht· Corl'u/fis Library. 

Addition ; Posit ion Shift by Vector: SAR 
Datum ; Position Error / Search Area; SAR 
Decision Aid ; Search Planning; Sector 
Search; and Speed-Time-Distance. They are 
NOT available separately. 

"Petals Around 
the Rose" 

No, we're not using calculators to grow 
fl o wers. But , then. a few of yo u already do 
know what the title means. For those who 
don't , here's the story behind "Petals 
Around the Rose ," at least as told by the 
author of thi s HP-4I C program, Edward 
M. Keefe of Ankeny, Iowa, who writes 
absolutely remarkable appendages to his 
fa sc inating programs. 

" Once upon a time .. dur ing World War II. 
General Montgomery called his staff together 
and declared that he wou ld grant a weekend 
pass to any and all officers who could come up 
with the correct answer to a Simple guessing 
game. 

He produced five dice and proceeded to roll 
them. Each time, he queried. " How many 
petals are there around the rose?" He 
assumed that all of his officers, being highly 
educated men, would "crack the puzzle" in 
short order. But. as the story goes, at the end 
of an entire weekend of tiring d ice roll ing, no 
one had cracked the puzzle. Since that day, 
very few people have actually solved the 
puzzle (except for several hundred precocious 
children, a handful of mathematical geni uses, 
and some adults who claim to have psychic 
powers). Those who have successfully so lved 
the puzzle have since banded together in a 
society known as the Order of the Rose. There 
is only one rule for this noble society and that 
is the rul e of OMERTA-silencel-secrecyl No 
one may reveal the method by which she or 
he has solved the puzzle and what is the 
sign ificance of the phrase " Petals Around the 
Rose." 

I. personally, have seen grown men and 
women driven to much drink after many hours 
of trying to guess the significance of the five, 
fru st rating dice and the cabalistic and oft'­
repeated phrase " Petals Around the Rose." 

I have also since realized that, for those 
who tend to be introspective and like to 
" watch " their brain at work, this little puzzle 
provides an interesting, but somewhat erst­
while, illustration of the rudiments of the 
scientific method in process ." 

Well , that's the story; here 's the abstract : 

(41C) Petals Around the Rose 
(#00479C) ($6.00') 

The H P-41 C "rolls" fi ve dice (watch them 
dance ac ross the di splay!). You arc to guess 
the number of "petals around the rose." The 
H P-41 C will tell you if your guess is right o r 
wrong. After 10 incorrect guesses it will give 
o ne hint. And , after three correct guesses in 
a row. it will dub you a "'knight o r lady" of 
the rose. A ccesso ries required: One 
Memory Module . (145 lines, 7 pages) 

• U.S. dollars . This is a reglliar Ubrary program. and it 
is al'ailabJe f rom both Geneva and Corvallis. See 
"Ordering Programs" on page X. 
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HP-41 C Flags-Part 1 
Because of its length , this article was split 

into two parts. Part I covers general flag 
concepts and flags 00-29 except flags 12, 13 , 
and 21. Part 2 will cover all remaining flags, 
and will be published in the next issue of 
KEY NOTES. 

Flags are often confusing to the be­
ginning programmmer. and they are fre­
quently inefficiently used. The HP-4IC not 
only offers the programmer more flags than 
previously available on any personal pro­
grammable calculator, but also more pow­
erful flags and new flag instructions. Before 
we explore the flags on the H P-41 C, lets 
describe and define the flag concept in 
general. 

Dalton operates a pockage delivery ser­
vice. During the morning run he picks up 
packages from his customers, and during 
the afternoon he delivers them. To save lime 
he asks his customers who have packages to 
be picked up 10 place a brightly colored sign 
in their window. As he drives his route, he 
looks for his signs in his customers' 
windows and only SlOPS if a sign has been 
placed in the agreed location. 

The example above illustrates the !lag 
concept. The sign is the flag. When the 
customer places the sign in the window he 
"sets" the flag . When he removes the sign he 
aclears" the flag. When Dalton drives by he 
looks at the window to see if the sign is 
present (flag set) or not (flag clear). In doing 
this he tests the flag. He then takes one of 
two actions. He stops if the sign is present 
(flag tests set) or he continues if it is not 
(flag tests clear). It is important to realize 
that the customers' actions are independent 
of Dalton's. The customer may change his 
mind (and the sign) several times during the 
day as to whether he wants Dalton to stop. 
As long as he has the sign up when Dalton 
drives by he will have his packages picked 
up. 

The flag does not take a stack or data 
register. A flag is a memory that stores the 
information set or clear. The flag test 
instruction is a form of conditional branch 
instruction that directs one of two courses 
of program execution. An instruction 
sequence that implements the ideas of 
Dalton's Delivery Service is shown below. 
Flag 05 is used . 

01 FSI05 
02 STOP 
b3 Continue 

The Flag Set test, FS?, follows the memory 
aid rule "do if true." If the flag tests true­
that is, it is set- do the following instruc­
tion. If the test is not true- that is, the flag 
is clear- skip one line. 

The HP-4IC has four, simple, general­
purpose flag instructions. They ar:: 
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SF nn- Set Flag nn 
CF nn- Clear Flag nn 
FS? nn- Flag Set test nn 
Fe! nn- Flag Clear test nn 

where nn is a two-digit flag number (nn may 
range from 00 to 55, with certain restric­
tions) . The Flag Clear test is the logic 
inverse of the Flag Set test in that the next 
instruction line is executed if the flag is clear 
(tests true) rather than set. This type of 
general-purpose flag is a simple flag . 
Programming, however, like life , is not 
always simple, as Dalton soon found out. 

Dalton was pleased with his j1ag. - er. 
sign- idea until one day he stopped to pick 
up some packages and his customer said, 
"Sorry you stopped Do/ton, fforgot to take 
down the sign. " It soon became obvious to 
Dalton that he should take down the sign 
when he entered the building. so he 
immediately adopted this practice. Now. he 
would know thai his customer intentionally 
pur up the signfor a package pick-up. 

The flag operation that Dalton 's new 
procedure performs is test, then clear the 
flag. Two new flag instructions on the 
HP-4IC perform this type of operation . 
They are: 

FS?C nn- Flag Set test , then Clear flag 
nn . 

FC?C nn- Flag Clear test, then Clear 
flag nn . 

These new and more powerful instructions 
are illustrated in figure I. The problem 
illustrated is one in which you want to 
execute a routine twice , using a flag to 
control program execution. 

SF05 SF05 
lBl01 lBl01 

FCI05 FSIC 05 
GT002 GT001 
CF05 
GT001 
lBl02 

Figure 1. Execute Routine 01 twice. 
Routine on left uses simple flags, 
routine on right saves five bytes by 
using "test then clear" flag instruction. 
The routine on the left in figure 

illustrates a dilemma for the efficiency 
conscious programmer. If the flag test is 
true , the programmer has only one program 
line in which to do what he/ she wants to do , 
then continues execution with the next 
program lines. Very often the instruction 
that follows the flag test is a GTO or XEQ 
instruction because of this. 

Consider this application: In a game 
program, flag 05 is set to indicate that any 
score obtained would not be added to 
register 0 I if the player makes the wrong 
move; otherwise the player's score is added. 
Assuming the score is in the X-register, the 
flag test would be: 

FSIC 05 
ClX 
ST + 01 

Normal use of flags, only one 
program line executed if true; 
continues with this line. 

This application is an excellent example of 
using a flag instruction. Suppose, however, 
you only wanted to subtract 10 from the 
score instead of giving no score for a wrong 
move. This requirement is not met with a 
single flag test, and you may be tempted to 
use a subroutine. However, the following 
instruction sequence is memory efficient 
and simply tests the flag twice to gain an 
extra "test true " program line. 

FSI 05 
10 
FSIC 05 

ST + 01 

Testing flag twice gains an 
extra program line. 
A subroutine may use more 
memory than the two-byte flag 
test to perform the same 
operation 

The HP-4IC has 56 flags available to the 
user . These are of two types: General 
Purpose and Dedicated . The general pur­
pose flags are used in program the same way 
Dalton used his signs. The dedicated flags 
are used to control the calculator or its 
peripherals. Table I lists all 56 flags with 
number, name, and action taken if set. The 
HP-41C may change the status of a flag 
under certain conditions, and this informa­
tion is given in the Status at Turn-on 
column. 

The table is divided into two parts: 
FULL-USE FLAGS and TEST-ONLY 
FLAGS. The full-use flags, except the 
printer flags, are discussed below. All 
remaining flags will be covered in the next 
issue of KEY NOTES. 

Flags 00-04 These first 5 of the II general­
purpose flags show their se t status as 
annunciators 0-4 in the display. These flags 
are useful for editing purposes, warnings. 
and prompts. If the clear flag instruction 
follows the set flag instructio n too closely, 
the display will not have enough time to 
turn on the annunciator so that the eye can 
see it. Three to five program lines between 
them is usually adequate. A good training 
exercise is to write a short program that 
repeatedly sets flags 00-04 in sequence and 
then clears them in reverse (or same) order. 

Flaes 05-'11 These seven flags, like flags 00 
to 04, are general-purpose flags imple­
menting the function Dalton performed 
with his signs. Their concept is illustrated in 
the examples above. 

Flag II If set, flag II will cause program 
execution to start where the program 
pointer is when the HP-4IC is turned on . 
Once turned on, the H P-41 C clears the flag 
(see table I) , so the program should include 
an SF II instruction if automatic execution 
is desired. A playful trick that illustrates the 
features of flag II is to key the following 
into a friend's H P-41 C. 



LBL E 
SF 11 
OFF 
GTOE 

Press " E" in USER mode. 

Program execution starts here 
at turn -on. 

The sa me routine may be recorded on a 
magnetic card . If flag II is se t when it is 
recorded. program execution will start 
immediate ly at the beginning of the 
program when the program is read back in. 
Perha ps the following ro utine, recorded 
with fl ag II se t. would be handy to have 
a round for your ove rl y curious HP-41C 
fri end s. Mark the card : "Do Not Read This 
Card ," 

NOTE 
WALL cards record the program pointer. If 
a set of WALL cards. recorded with flag 11 
set, is read in. program execution starts at 
the recorded program pointer. 

LBL 14 
CF 27 Clears USER annunciator. 
CF 21 Prevents printer from printing. 
'MEMORY LOST 
AVIEW 
STOP 

Flag 14 Set fl ag 14 to write on a "clipped­
corner" ca rd . The flag need o nly be set once 
for a multi-track write operation. Flag 14 is 
cleared when the write operation is com­
pleted or terminated using the correction 
[B ke y. This flag allows all recorded 
magnetic ca rds to have their corners clipped 
for "accidental write" protecti on. 

Flags 15·20 T hese fla gs are reserved for 
future use. but may be used as general­
purpose flags. Note that they are cleared 
when the HP-4I C is turned off. In your 
program documentation. be sure to note 
that they are being used . 

Flag 22 Numeric input from the keyboard 
sets flag 22. Numeric input may be detected 
by testing flag 22, as illustrated by the 
fo llowing demonstratio n routine. 

01 LBL E 
02 CF 27 

03 CF 22 

04 'INPUT? 
05AVIEW 
06PSE 
07FS? 22 
OB BEEP 

09GTO E 

Starts routine (in USER Mode). 
Turns off USER mode for clean 
display. 
Insures flag not set by previous 
entry. 

Asks for input. 
Waits for numeric input. 
Tests flag 22. 
Signals calcu lator detected 
input. 
Continue wait loop (display 
blinks). 

The HP-4I C will o nly accept inputs during 
the PSE statement. 

Flag 23 This flag is similar to flag 22 with 
the exception that ALPHA input se ts the 
flag . T he routi ne above may be used to 
demonstrate flag 23 by changing line 07 to 
FS? 23, by adding AON following line 03, 
and by changing line 03 to CF 23 . Because 

the routine turns on ALPHA, a ny key 
except R/ S will set the flag . 

Flag 24 1f a numerical calculation produces 
a number too la rge or too small , that is, 
overflow ( ± 9.999999999 99), program 
execution will stop and an error message 
"OUT OF RANGE" will be displayed . This 
is also true for manual operation . If flag 24 
is se t, the error message will not be 
di splayed, and a value of "all nines" will be 
used as the "answer." Program execution 
will not stop. 

occurred . The illustrative routine below 
calculates the factorial of a number and 
displays N > 69 is this condition occurs. Try 
programming this without using flags and 
you will probably use mo re memory. 

LBLA 
SF25 
FACT 
FS? 25 
STOP 
TN > 69 
AVIEW 
STOP 

N > 69 causes error. operation 
not performed, flag 25 cleared. 

Flag 2S This popular and often-used flag is 
always cleared, when an improper opera­
tion is performed . This is a general error 
flag that may be used to detect if an error 

Table 1 . HP-41C Flags 

FLAG FLAG IF SET 
NO. NAME (OR SET BY) 

FULL·USE FLAGS 

00· 10 General Purpose 00-04 annunciators. 
11 Automatic Execution Program execution starts when HP-41 C 

is turned on. 
12 Printer Double Wide Prints aU double wide. 
13 Printer Lowercase Alphabetics in lowercase letters. 
14 Card Reader Overwrite Writes on cards with clipped corners. 
15· 20 Future use 
21 Pr inter Enable Flag 55 usually set. 
22 Numeric Input Numeric data entry. 
23 Alpha Input Alpha data entry. 
24 Range Error Ignore Range error is ignored. 
25 Error Ignore Operation not performed, flag cleared. 
26 Audio Enable Tones audible. 
27 User Mode USER mode. 
2B Decimal Point Radix is decimal point. 
29 Digit Grouping Comma separates groups of three digits. 

TEST·ONLY FLAGS 

(Continued) 

STATUS AT 
TURN·ON" 

M. l 
C 

C 
C 
C 

2 
C 
C 
C 
C 
S 
M.l 
M . 3 
M . 3 

Set = Yes, Clear = No; " NONEXISTENT" if set or clear is attempted 

30 Catalog Executing " CATALOG" 
31 · 35 Peripheral Connected per ipheral. 
36 Number of Digits 8 of 9 d igits displayed. 
37 Number of Digits 4 , 5, 6, or 7 digits displayed. 
3B Number of Digits 2. 3, 6, or 7 digits displayed. 
39 Number of Digits 1, 3, 5, 7, or 9 digits displayed. 
40 Display Format FIX display; SCI if both clear . 
41 Display Format ENG display; SCI if both clear. 
42 Grads Mode GRAD mode; DEG if both clear. 
43 Radians M ode RAD mode; DEG if both clear . 
44 Continuous On (XEQ ON) Won 't shut off in 10 minutes. 
45 System Data Entry System data entry. 
46 Partial Key Sequence 
47 Shift Set " SHIFT" 
4B Alpha M ode ALPHA mode. 
49 Low Battery Low battery. 
50 Message Display contains statusl error message. 
51 SST Single-step. 
52 Program Mode PRGM mode. 
53 1/ 0 1/ 0 device is ready. 
54 Pause 
55 Printer Existence 

" NOTES: C Cleared. 
M Maintained by Continuous Memory. 

NA Not applicable. 
S Set. 
1 " Master Clear" clears flag . 
2 = Flag 21 is set to match flag 55 at turn -on. 
3 = " Master Clear " sets flag . 
4 = Always tests clear. 

C, 4 
NA 
M . l 
M . l 
M. l 
M. l 
M . l 
M. l 
M. l 
M. l 
C 

C. 4 
C.4 
C 
M 
C. 4 
C. 4 
C. 4 
NA 
NA. 4 
2 
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NOTE 
It is always wise to clear F25 (FS?C 25) after 
usc to ensure that ot her improper opera­
tions do not occur unnot iced . Try it! 

Operations that use data registers that are 
"NONEX ISTENT" because of incorrect 
size may make good use of flag 25 . Instead 
of stopping with "NONEXISTENT" in the 
display. they may display "SET SIZE 
NNN"etc. 
Flag 26 This flag "turns off" the TONE and 
BEEP instructions. Each TONE takes 
about lh second. and this time may be 
"saved" when flag 26 is cleared . 
Flag 27 This flag controls USER mode. 
Include a CF 27 in your routines if you have 
assigned functions to numeric keys to avoid 
conflicts of "numbers versus functions." 
Flag 28 Users in the United States separate 
the integer and decimal parts of a number 
with a decimal point radix. Users in Europe 
often prefer a comma for the rad ix. For a 
decimal point, set flag 28; for a comma, 
c1ea r flag 28. 
Flag 29 Often commas are used to group 
digits to the left of the radix in groups of 
three . If flag 28 is clear and flag 29 is set, the 
grouping is done with decimals and the 
radix is a comma. The number 123456.7891 
(U.S. convention, radix is decimal) would 
be displayed as shown below for all 
combinations of flag 28 and 29. 

Remarks Display Flag Flag 
28 29 

European, 123456.7891 clear clear 
no grouping 
European, 123.456.7891 clear set 
grouped 
U.S .• 123456.7891 set clear 
no grouping 
U.S .• 123.456.7891 set set 
grouped 

Flag 29 has an important use with AVIEW . 
If you want numbers di splayed as integers 
without a decimal point , use FIX 0 with flag 
29 cleared before ARCL and AVIEW 
instructions. 

All flag instructions are two bytes and 
may be used as indirect instructions. Proper 
use of the HP-4IC flags can save memory. 
The examples given for the flags discussed 
were intended to illustrate their character· 
istics. In our next issue we will continue 
with the printer control flags and the TEST 
ONLY nags 30-55. 

We Get Letters 
Every once in a while we like to show you 

a letter about our products. because we 
know that you are convi nced they are the 
best. And, let's face it , we like to bragabout 
them because we are proud of our 
calcu lators. They have survived all sorts of 
abuse, but here is a new wri nk le! 
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Gentlemen: 
I am a physicist . working at the Raman 

Research Institute, Bangalore, (India) . 
I have been a user of one of the HP 

handheld calculators for some time. Aecently, 
there was an unintentional demonstration of 
the inherent ruggedness of this ca lculator. 

One weekend, by mistake. I left my 
calculator, without its protective case. on top 
of my desk, and with my second·floor office 
window open. Over the weekend. the office 
was ransacked by a herd of monkeys. and 
several of my things. including the HP-27 
without its protective case, were thrown out 
of the window-a drop of about 20 feet -onto 
a bed of thin grass but otherwise hard soi l. 
The calcu lator sti ll works perfectly. 

Yours sincerely, 
Radendra Bhandari 

Is the HP-65 Dead? 
No! And here's a contribut ion to prove 

that it sti ll li ves on, faithful as ever. It is 
from Charles Carrier of Long Beach, 
California , and it is actually a routine that 
adds to and improves one of the Standard 
Pac programs. 

HP-6S Amortization Schedule. This rou­
tine generates a direct repayment (mort· 
gage) loan schedule. The STD·12A card is 
used to input data , and the payment that is 
calculated (rounded) should compare to 
that actually assessed. (Any disc repancy 
should be resolved!) Because it ca n be 

"Roll" Your Own 
Bar Code! 

Because John T. Orr of Spokane, 
Washington did such a neat job of 
compiling his letter, we decided to photo-

Dear Editor: 

recorded on the same card (· 12A), merely 
turn the card end·for·end and pass it 
through the HP-65 again. (On the HP-65. 
only one edge- or track- was recorded on 
prerecorded cards.) 

LBL • 1 RCL3 
D ST02 STO X 
f LBL + STO 
TF 1 2 1 + 
GTO 0 RCL 1 5 
2 STO 1 DSP 
ST04 ST05 0 RCL3 

-RCL 3 RCL6 RI S 
ST06 f DSP CHS 

-RCL 2 SF 1 RI S 
-RCL 7 LBL 3 GTO 
-RCL 5 1 RCL4 

X ST03 RCL 2 

"STO- l 2A card reg ister I data 

R,N 
A2 i11OOn 
A 3 PV current 

A4 PMT 

N = Payment Counter 

As E Int. Paid 
AePVo 
A7 n·" 
Rs PMTo" 

·"Not used in running program. 

If appropriate, key in the new payment 
amount. Press the rID key and. in the 
running program. the first RI S is the 
payment number (DSP 0), followed by the 
current PV (principal value). After a 
payment number is displayed , RCL 5 gives 
the total interest paid up to that point. Also. 

graph his letter and reproduce it here for 
you. We don 't advocate that you rush down 
to the store and buy a typewriter like Mr. 
Orr's , but we do advocate the incredible 
ingenuity of our readers . Thanks, Mr. Orr. 
for sharing your discovery with KEY 
NOTES' readers. 

At least one typrwriter. which d oes not u se a daisy whee l pri nt e le ment 
c an produce bar code readable u si ng nn HP-4 1C wand! 

I us e an Oli ve tti Lexi kon 94C , with an " OC R" typing ele ment( ball) , and 
set the hori zon tal s pa ci ng at 18 c harac ter s per inch . The s hifte d 116" 
key produce s a ve rtical bar 1/36" wid e fo ll owed by a 1/36" s pace, so 
a 0 is made with one keys tr oke . T he lIitt_"t" key produces a 1/18 tt bar 
usable as a I, howeve r the fo ll owing s pace must be inserted by pressing 
the s pace bar and the back space key (e ith e r one fir s t). T hi s meth od 
makes a narrow ba r code wh ic h i s diffi cult to read with the wand, how­
eve r a wider bar ma y be be produced by s hift ing down a half space . and 
r e pe ating th e key sequ ence . 

11 .. 111111111111. 111 11 111 111111111111 111 " BEEP" 

Doubt i f th i s me e ts the HP standards f or bar c ode --However it 
doe s work wi t h my WM and HP- 41 C.' 

Sinc erely , 

') -
';?", (/",,-PJ 

'/ 



perform other calcula tions as needed here. 
Then press I RI S Ito continue. 

In case you do so mething wrong. you can 
get back to "sq uare one" by pressing [QJ 
again. Also. with half the program memory. 
three registers, and four user-definable 
labels left. individual needs or applications 
can be readily accommodated. 

(Thank you, Mr. Carrier, for this H P-65 
input. It has been a while since I've seen 
one. Actually, most H P-65 S are still going 
strong; it is only the inputs that are dead­
or at least scarce.-Ed.) 

The Pause That's 
Misleading 

No matter how carefully one checks a 
book that contains information about 
complex machines, it seems that uncanny, 
inexplicable errors slip by. Sometimes the 
error is just one word. and in this case, it is a 
word that mea ns just the opposite of what 
we wanted to say. 

If you ha\'e a very early printing of the 
Owner's Handbook and Programm ing 
Guide for the HP-4IC. you might have a 
copy that contains an error on page 147. In 
the next-to-last paragraph on that page, the 
sentence- in error- reads: "Pressing any 
other keys during a pause, that is, any keys 
not associated with data entry. causes (he 
pause to terminate the program and 
program execution halts." The last word in 
that sentence sho uld be "continues." not 
"halts ... 

We thought we had caught that error, but 
evidently some copies of that handbook 
printing got into shipping boxes. Several 
people have written to KEY NOTES lately 
to inform us the error exists. Just change 
that one word. and you'll have a true 
statement. 

Agronomists Wanted 
We don't ofte n print this type of letter, 

but we feel there is some merit in doing so 
this time. It just might result in gelling more 
food to the world 's poorer people. 
Herewi th: 

" I am an agronomist and a teacher at the 
Buenos Aires National University. I have an 
HP-67 and am looking for agronomy pro­
grams; that is. in addition to those li sted in the 
HP-67/ 97 Users' Library. I'd like to contact 
other agronomists around the world. Please 
publish this letter in the next KEY NOTES. and 
this might lead to a greatly enriched " Agri ­
culture" section of the Library." 

Sincerely. 
Daniel Leiva 

Tacuad 572 
(1706) HAEDO 
Pcia de Bs. As. 
REPUBLICA ARGENTINA 

"lOwe It All To My HP" 
If you have been a longtime reader of this 

newsletter (now in its seventh yea r!) , you 
should recognize the person on the left in 
the photograph. (Reference: HP-65 KEY 
NOTE. V ) N5pS, V2N2p6. V2N3pS.) For­
merly on the White House staff, he is Dr. 
Gus W. Weiss, Jr ., who is just one of the 
"celebrities" who believes in and thoroughly 
uses an H P card-programmable calculator. 
In this case, Dr. Weiss applies his calculator 
to solving many of the vexing problems and 
challenges that confront the United States 
in these troubled times. 

When we heard about Dr. Weiss winning 
another of the many awards he has received 
for his outstanding service to his Cou ntry. 
we asked him to send us some details and 
perhaps a photo. Here is hi s reply. 

Dear Henry: 
Enclosed is my promised photo with 

Admiral Stansfield Turner, Director of Cen­
tral Intelligence. showing me receiving the 
Intelligence Medal Merit of the Central 
Intelligence Agency. The ceremony took place 
on 1 B August 1980. and the award was for 

It's "That" Time Again! 
If you don't live in the U.S. (most of you 

do), you can ski p this article. It concerns the 
yearly duty eac h income-earning person in 
the U.S. is subject to: paying Federal 
Income Tax to the I.R .S. But it can be 
somewhat easier to compile your taxes if 
you use your HP-4I C calculator. so we put 
together a Users' Library Solutions Book 
called 1980 Taxes. The part number is 
00041-90338 and the price at your HP 
dealer is $12.50.· Ba r code is included Ifl 

this book. Among the programs are: 

economic and scientific intelligence. 
Just now, I am special Assistant for Space 

Policy in the Office of the Deputy Under 
Secretary of Defense for Policy Review 
(Admiral Daniel J . Murphy), having come to 
defense from the White House in October 
1977. I'm still going full -bore with my HP-67 
(which I used on something as complicated as 
the reentry of SKYLAB). even though I've 
graduated to a full -system HP-41 C. It has 
become my traveling EN lAC. 

I sti ll enjoy KEY NOTES, with all the tips. 
and am getting plenty of mileage out of the 
Users' Library. 

Regards to all. 
Gus W. Weiss. Jr .• Washington, DC 

(Congratulations, Dr. Weiss! 1'/1 bet that 
a /01 of readers think the title of this article 
is an exaggeration. However, I know il isn't; 
that s why I chose it. Also. il is very 
comforting to know that an HP-4I C. in 
good hands, is helping to make this a better 
world in which to live. Thanks again, Dr. 
Weiss. for the photo and letter.-Ed.) 

• Alternate Minimum Tax- Joint Returns. 
• Maximum Tax- Joint Returns. 
• Single Taxpayers Income Averaging­

Tax Table A and Schedule Z. 
• Married Individuals Income Averaging­

Tax Table Band C. Tax Rate Schedule Y. 
• Head of Household Income Averaging­

Tax Table 0 a nd Tax Rate Schedule Z. 
• New Jobs Credit. 
• Estates and Trusts Tax Rate Schedule, 

State Death Taxes Credit Table. Estate 
and Gift Tax Table. 

• Corporate Tax Schedule. 
(Continued) 
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By the time you read this, the book 
should be available at your H P dealer. Or 
you can order directly from Corvallis; 
however, an added handling charge of $3.50 
(see Editorial) will increase the price of the 
book to $16.00.* Be sure to include any 
State or local taxes (on the $16 price). 

And, don 't forget the best part: the book 
is tax deductible! 

• u. s. dollars. See f10"al bOllom t'dgt' o/cova . 

Book Reviews 
Books are reviewed or announced in 

KEY NOTES only as a service to our 
readers. A review here does not represent an 
endorsement by Hewlett-Packard . If you 
are unsure a bout the contents of a book, we 
suggest you first check with a local 
bookstore; if that fails . write to the 
publisher. Availability problem s also 
should be addressed to the publisher, not to 
KEY NOTES. 

CALCULATOR CA LCULUS, by Pro­
fessor George McCarty was first reviewed 
four years ago in HP-65 KEY NOTE, the 
predecessor of this newsletter. Since then, 
the book has been revised , and a new, soft­
bound edition has been released. It covers 
such subjects as: Squares, Square Roots . 
and the Quadratic Formula; More Func­
tions and Graphs; Limits a nd Continuity; 
Differentiation, Derivatives, and Differen­
tials; Maxima, Minima , and the Mea n 
Value Theorem; Trigonometric Functions; 
Definite Integrals; Logarithms and Expon­
entials; Volumes; Curves and Polar Co­
ordinates; Sequence and Series; Power 
Series; Taylor Series; Differential Equa­
tions; and an appendix that covers "Some 
Calculation Techniques and Machine 
Tricks." Also included are " Reference Data 
and Formulas," and a Bibliogra phy and a n 
Index. 

So, in 254 pages (5 .3 by 8.5 inches; 13 .5 
by 21.6 cm) there is an enormous amount of 
information. Yet , the step-by-step methods, 
worked-out examples, simple exercises, and 
practical problems allow you to cut right 
through the normal confusion encountered 
in this subject. The author explains each 
idea with calculator examples instead of 
formal proofs. It is a useful book, and it is 
very clearly written and easy to read . 

Dr. McCarty received his Ph.D. in 
mathematics at UCLA. He has taught at the 
Universi ty of Chicago and Harvey Mudd 
College (California) and is now at the 
Unive rsity of California at Irvine. 

The book lists for $ 14 .95· plus $1 for 
postage and handling (or $3 by AIR), U.S. 
or foreign. California residents must add 
90¢ sales tax. If you order it, the address is: 

EduCAlC Publications 
Box974(KN) 

laguna Beach. CA 92652 U .S .A . 
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And remember: for professionals , the cost is 
tax-deductible . Plus, the publisher offers a 
firm money-back guarantee. 

SYNTHETIC PROGRAMMING ON 
THE HP-4I C, by Dr, William C. Wickes, is 
a new book that just came off the press on 
November 2 1. It is in 8.5 by II-inch (21.6 by 
28 cm) format, is 96 pages, and is 
sadd lestitch bound , with a "stiff" cover 
(much the sa me as our "Library Solutions" 
books) . 

If you own an H P-41 C, and you like to 
have fun with you r calculator, or you like to 
learn how to better use it, you will be 
interested in this book. "Synthetic Pro­
gramming" is the art of HP-41C pro­
gramming using " new" HP-4IC functions 
and text characters not described in the 
HP-4I C Owner's Handbook and Pro­
gramming Guide . The "new" functions a re 
created in program memory, or assigned to 
user keys , by "exotic" editing of standard 
functions. The teChniques will work on any 
HP-4I C and do not involve any mod ifica­
tion of the calculator. 

The book describes the complete theory 
and application of synthetic programming, 
starting from scra tch . You do need to be 
familiar with the H P-4 1 C owner's hand­
book, but you do not need any other 
calculator or computer experience. All of 
the information in the book was derived 
from actual experimentation with the 
HP-4IC. The author is a calculator user­
just like you. 

No HP-4IC peripherals are required 
(although any periphera l is helpful , just as 
for normal programming). However, tem­
porary use of a Memory Module is 
necessary to get started for the first time. 

Virtually any HP-4IC program can be 
enhanced with the use of synthetic functions 
and texts. Thus, the book should appeal to 
any H P-4l C owner who does his or her own 
programming. To help you along, the book 
contains listings of 25 programs (bar code is 
provided for the longest routines). And, 
when you learn synthetic programming, 
your HP-4IC will become an even "fr iend­
lier" machine than it was before. 

Is the boo k for everyone? We don 't 
honestly know. but we do know that , before 
it was published , it was reviewed by both 
novice and expert programmers, and it 
didn't sca re either group. It boils down to 
this: If you enjoy using your H P-41 C and 
want to get even more out of it , you'll like 
this book. 
Here is the Table of Contents: 

Chapter 1. Introduction 
lA. Synthet ic Programming 
1 B. Purpose and Organization 
1 C. The Origin of Synthetic Programm ing 
1 D. No Risk to the HP-41 C 
1 E. Some Conventions 
1 F. Prerequisites 
1 G. References 

1 H. Acknowledgements 
Chapter 2. Inside the HP-41 C 
2A. Calculator Language: Bits, Nybbles and 

Bytes 
2B. The Byte Table 
2C. Reg ister, Please 
20. Memory Partiti oning 
2E. The Key Assignment Reg isters 
Chapter 3. Exotic Editing with the Byte 

Jumper 
3A. Normal Editing 
3B. The Byte Jumper 
Chapter 4 . The Status Registers 
4A. Strange Postfixes 
4B. The Alpha Regi ster 
4C . Reg ister Q 
40. The Flag Register 
4E. The Key Ass ignment Flags 
4F. The Address Pointer and the Return 

Stack 
4G. Regi ster c and Memory Partiti oning 
Chapter 5. Programs for Programming 
5A. Unseemly Displays 
5B. Register Exchanges and Normalization 
5C. Getting Started: "CODE"' 
50. Storage in Program Registers 
5E. Synthetic Key Assignments 
5F. Creation of Synthetic Program Lines 
5G . Enhanced Byte Ju mpi ng 
5H . The Text Enabler 
51. The a-Loader 
5J. Backtalk From the HP-41 C 
5K. Code Storage 
5L. Getting to the .END. 
Chapter 6 . Appli cations 
6A. SIZE-finding and Other Tricks 
6B. Fun and games in the Alpha Regi ster 
6C. Character Recognit ion 
60. Synthetic Text lines and the Printer 
6E. NNN 's and Mass Flag Control 
6F . Rai sing the Curtain 
6G . Appli cation Pacs: Sneaking in the Back 

Door 
Chapter 7. Amusing Anomalies 
7A. 12B Tones 
7B . Tri cks with System Flags 
7C . Flying the Goose Backwards 
Appendix 1. Number Systems 
Appendix 2 . The Bar Code Hex Table 
Appendix 3 . Program Bar Code 

The aut hor is this remarkable book started 
with an HP-45 and "graduated" to the 
programmable world of the HP-65 , HP-67 , 
and now the HP-4I C. He is currently 
Assis tant Professor of Physics at the 
Uni ve rsi ty of Maryland (in College Park ) 
and uses his H P-41 C for such eso teric 
things as resea rch in the application of 
quantum electronic devices, solving pro­
blems in astrophysics a nd cosmology, and 
solving the puzzle of Rubik's cube. He's 
married . has two children who are both 
budding "calculato r freaks" [his term , not 
mine- Ed.]. likes sai ling and two-man 
volleyball. was born in Ca lifornia in 1946 , 
and was selec ted as an "Outstanding Young 
Man of America. 1979" by the U.S. Jaycees. 
Mr. Wickes received his B.S . degree in 
phys ics from UCLA in 1967 (graduated 
Magna cum Laude; elected to Phi Beta 
Kappa a nd Sigma Pi Sigma). His M.A. 
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(1969) and Ph .D. ( 1972) are from Princeton 
University, whe re he stayed as assistance 
professor until 1977. And , as you easily ca n 
imagine. his name has been turning up 
lately in the newspapers . 

As we said ea rli er, the book just came off 
the presses November 2 1, so if you want 
one, order it directly from the publisher: 

Larken Publications 
P.O. Box 987 

College Park. MO 20740 U.S.A. 

The price is $9· plus S 1* postage a nd 
handling to U.S. addresses; overseas air 
mail orders should remit $11 .50.· 

THE CALCULATOR AFLOAT, sub­
titled : "A Mariner's Guide to the Electronic 
Calculato r," was written by Captain H. H. 
Shufeldt, USN (Ret.) and Kenneth E. 
Newcomer, and we are particularly proud 
to bring 'his book to your attention. 
Captain S hufeldt is an o ld friend of HP and 
Ken Newcomer was one of the origi nal H P 
applications engi nee rs who developed some 
of the original Application Pacs (he is now 
an engi neer in our Research and Develop­
ment Laboratory). 

Captain Henry H . Shufeldt is a retired 
aircraft carrier captain who is responsible 
for many articles a nd books on navigation. 
He is co-author of the twelfth ed it ion of 
Dutton 's Navigation & Piloting which for 
many years was the standard text for 
maritime academies worldwide. 

Ken Newcomer became acquainted with 
Captain Shufeldt when he was learning the 
sc ience and practice of navigaiion so as to 
deve lop the H P-65 Navigation Pac. He was 
studying ShufeldCs Slide Rule for the 
Mariner when he had an opportunity to 

visi t the East Coast for an IEEE show, so he 
took enough time to visit Captain Shufeldt 
and to demonstrate what calculators could 
do in navigation. 

It was a t the Captain's suggestion that 
Ken submitted his first scient ific pa per to 
the Institute of Navigation , a nd it was the 
Ca ptain who insisted that they could 
colla borate o n a book. Their book pro posa l 
had a lread y been turned down by o ne 
publisher when the Naval Institute Press 
approached the Captain about reprinting 
the slide rule book. He suggested that they 
print a new updated version instead and 
they agreed. 

Ken has visited Captain Shufeldt's Mary­
land home o nly four times, but through 
those visi ts and their correspondence and 
telephone calls they have become fast 
friends. Each continues to be impressed 
with the abi lit ies and accomplishments of 
th e ot her. They have an idealized 
grandfather-gra ndson kind of relationship 
that both of them enjoy. 

Of the many specialties tha t benefit from 
the existence of handheld computing power, 
the practice of naviga tio n sta nds para­
mount. Almost no other discipline is as 
dependent on complica ted trigonometric 
formulae . Unt il the advent of handheld 
calculators, however, most mariners were 
totally dependent on cumbersome tables of 
trigonometric and logarithmic functions for 
eva luating navigational equations. Such 
difficult-to-use tables made navigating some­
what tedious. 

With the advent of the handheld calcu­
lator , however, mariners have been a ble to 
evaluate the navigational formulae many 
times more rapidly than they could before. 
The only drawback has been a lack of 
sources of eq uat ions suitab le for ca lculato r 
eva luat ion (many texts st ill "simplify" 
procedures using logarithms). Now, with 
The Calculator Afloat, nearly all formulae 
of interest to navigators are opti mized for 
use with ca lcula tors. The use of e lementary 
statis tical fu nct ions for improved measure­
ment accuracy is st ressed , and an accurate 
perpetual almanac for the Sun , and 57 
se lec ted navigational stars a re included. 

This new book provides neophyte calcu­
lator users with the information they need 
to se lect a suitable calculator for naviga tion. 
There is a description of nearly a ll of the 
mathematical functions found on calcula­
tors, as well as clear instructions showi ng 
how to eva luate ex pressions on any 
calculator, whether a lgebraic or RPN. 

In addi tion to presenting useful formulae 
and discussing calculator opera tion, thi s 
book presents explanations of many navi­
gational techn iques and includes numerous 
historical side lights. 

The Calculator Afloat lists fo r $16.95-
and may be ordered through you r local 
bookseller or from: 

Book Order Department 
U.S. Navalln.titute 

Annapolis. MD 21402 

Direct orders should include an add itio nal 
$2.50- for postage and handling. 
For o rders outside the U.S., send your 
order to: 

Book Promotion Manager 
Naval Institute Press 

Annapolis. MD 21402 U.S.A . 

and you will be billed when the book is 
shipped. You probably will be charged 
extra postage. 
• All prius are in U.S. dollars. Set' nOll' 01 bOllom edge 

of cover. All orders from oUlside Ihe U.s. should 
include an Imt'rnaliono/ Money Order. a Foreign 
Drofl or Iht' equiva/em. or a check. and any of Ihese 
mUSI be in U.S. dollars, dra ..... n on a U.S. bank. 

Editorial 
KEY NOTES SCHEDULE 

T he year 1980 is rapidly waning as I write 
this column, and heavi ly o n my mind is an 
overriding conclusion: there will not be a 
"N umber 4" issue of Volume 4 of HP KEY 
NOTES. There a re many reasons for this 
but , predominantly, the real culprit is 
inflation. Also, world unrest has caused 
numerous distribution difficulties , and 
many times we were forced to reship entire 
shipments of KEY NOTES to make sure a ll 
of you received your co pies. All of these 
problems take large chunks of time. so 
something had to give. and the schedule was 
the loser. 

But dont't despair! There is a solution (0 

the problem. Next year ( 198 1) we will 
prod uce KEY NOTES every fou r months 
instead of quarterly. Each issue will contain 
16 pages; so, in effect , yo u still will be 
receiving 48 pages a year, as you have in the 
past. The firs t "new" issue will be mailed in 
February, and the subsequent issues are 
sched uled for June and September. If dates 
cha nge, we wi ll inform you in KEY 
NOTES. 

HP-4IC BAR CODE 

If you own a wand for the HP-4IC and 
use c lea r plastic sheets to protect bar code 
that has been photocopied , be awa re that 
some types of plastic cause a reaction when 
in contact with the black material used in 
some photocopiers. What happens is. the 
page "sticks" to the plastic, and the imprint 
o n the paper transfers to the plastic. It is 
okay to use these clear sheets to read bar 
code and protect it , but don '( sto re your 
photocopied sheets in or under such 
plastics. 

While I'm on the subject of Wands. here 
is an answer to the many questions in your 
letters: No, the HP-4I C wand will not read 
the bar code on grocery store items. 

(Continued) 
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LETTERS TO KEY NOTES 

And, speaking of letters. here is some 
advice. (Reminds me of the famous 
American humorist, Will Rogers. who said . 
"Nobody likes vice , least of all advice!'") 
When you address letters to KEY NOTES . 
you should refrain from including anything 
not associated with the newsletter. Ques­
tions about the calculator or its operation 
should be addressed to "Customer Sup­
POTt ," and questions about the Users' 
Library should be sent to the address on the 
back cover. I cannot answer all the usual 
mail. so you'll get much faster service by 
writing to the proper service. 

to: 
Lelters to the editor should be addressed 

Henry Horn. Editor 
HP KEY NOTES 

Hewlett-Packard Co. 
1000 N.E. Circle 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. and as many as possible 
will be answered either in KEY NOTES or 
in a personal response. Please be sure to put 
your return address on the face of your 
letter. Letters sometimes get separated from 
envelo pes. 

PARDON MY ERROR 

In the last issue. I stated that the book , 
Synthetic Hydrograph Computations on 
Small Programmable Calculators was avail­
able in "a unique hard-cover (but loose­
leaf!) binding." Unfortunately, the copy I 
had was a review copy and not the 
published version. The book actually sold in 
an 8.5-by-5 .5-ineh (21.6 by 14 em) hard­
cover cloth binding. My apology to the 
author, Thomas E. Croley II for that 
misinformation about his book . 

NEW HANDLING CHARGE 

Our Order Process ing department has 
advised me that a ll factory orders will now 
be charged a fixed $3.50· handling charge. 
We regret that this is necessary , but there is 
no way we can continue to handle single , 
separate orders without a charge. Remem­
ber that in the Continental U.S. you can call 
our toll-free number 800-547-3400 (in 
Oregon call 758-1010) and ask for your 
nearest "Full-Line Accessory Dealer." It is 
quicker to get calculators, accessories, and 
software from your local HP dealer than 10 
order from here and , besides, you save the 
handling charge. Also , as the dealers' 
business increases, these dealers will stock 
even more products and accessories , 
making them more available to you than 
ever before. 
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"EXECUTlON"T1MES 

It appears that enough of you would like 
to know more about "execution times" to 
make it worthwhile to print an article about 
the subject. This is not as easy as it might 
seem to be, because there are many, many 
variab les. Also, Hewlett-Packard does not 
publish a complete specification for execu­
tion times because there is no known way to 
insure where , how, and when the calculator 
will be used when it leaves our hands. And 
since we back our products 100 percent, we 
do not make claims we cannot guarantee. 
However , in an upcoming issue, probably 
Volume 5 Number 2 (June 198 1), we'll print 
an article that should help you with the 
subject of "execution times." 

BEST WISHES TO ALL 

Once again it is the time of year to thank 
all of you for your support of KEY NOTES. 
for your participation, for your patience, 
and for your nice comments about the 
newsletter. On behalf of Hewlett-Packard , J 
wish all of you a happy, safe , and joyous 
holiday season ; a prosperous New Year; 
and many happy hours of productive 
programming. 

• U.S. dollar$. See nOle al hOllom edge of ("Over. 

"25 Words" 
(M ore or Less! ) 

We know that you read and enjoy this 
column because it elicits more mail than any 
ot her part of KEY NOTES . (And speaking 
oj mail. don't Jail to read the Editorial 
column. - Ed.) Some readers have even 
requested that we devote the entire news­
letter to this type of information . Well , 
that 's not practical nor probable, but you 
will find this column greatly expanded in 
ensuing issues. 

Our first contribution is from Gregory L. 
Smith of Phoenix. Arizona. Many people 
liked the "TEXT" routine in the last issue. 
and many wrote about it. But Mr. Smith's 
routine "as easily the shortest. 

(41 C) I found the "TEXT" routine submitted 
by Mr. Wuest (Vol. 4 No. 2) both interesting 
and useful) . However, by app lying better use 
of machine characteristics, by using some 
slight changes in logic, and by even moving 
some steps around, I produced a revised 
version that requires 33 percent fewer bytes 
of memory and should execute more quickly. 
The only functional difference between the 
two versions is that my routine advanCe6 the 
paper one line when exiting the program, a 
feature I find quite acceptable. 

81+LBL "TEXT" 
82 "TEXP " 
93 RON 
84 PROMPT 
85 H':R 
86 HSTO Y 

87 
83 RSTO X 
89 PRBUF 
18 X'Y? 
II GTO "TEXT" 
12 ROFF 

From Arizona we next visit the "City of 
Brothcrly Lovc" (Philadelphia. Pennsyl­
vania) for a contribution from Thomas 
Benjamin Miller. 

81 +LBL "STKDISP" 
82 X<} L 
83 "Lo" 
84 XEQ 88 
85 Rt 
06 XO L 
87 "Xo" 
88 XEQ 88 
99 "Yo" 

19 XEQ 88 
II "Zo" 
12 XEQ 98 
13 "To" 
14+LBL 98 
15 RRCL X 
16 R'/ IEW 
17 PSE 
18 RD N 

(41 C) This routine displays the contents of 
the stack. In addition, the contents are 
labeled. Included are the registers L, X. y , Z, 
andT. 

(Very good. Mr. Miller; however, watch 
out Jar that A VIEW at line 16. It causes a 
halt if flag 21 is set and there ;s no printer 
attached to the H P-41 C. Maybe it would be 
best to add CF 21 right aJter line Ol - Ed.) 

From Pennsylvanla.let·s travcl to Swit7cr- ...... 
land to see what a new reader of KEY 
NOTES has to contribute. The city is 
Bottmingen and the H P-41 C owner is 
Alfredo Mariani. 

(41 C) As a new member of the Users' 
Program Library Europe I received HP KEY 
NOTES (March 1980) for the first time and I 
was very delighted about the presentation of 
the many useful hints and tricks. So I presume 
the following routine might be of general 
interest. too, for it mops up the contents of 
any number of registers desired; the re­
maining registers are left untouched for 
furthe r use. As an additional benefit. the stack 
registers are cleared at the same time. 

91+LBL "MOP " 
82 .889 
93 STO 18 
94+LBL 81 
85 8 
86 STO IND 1~ 

97 ISG 18 
88 GTO 81 
89 e 
10 STO 18 
11 TOHE 9 
12 RTN 

While we're in Europe, let's sce what 
Manfred Mickoteit of Koblenz. Germany. 
is doing with his H P-41 C. And we promise 
that this is thc last "SIZE" routine we'll 
print. 

(41 C) Many thanks for sending HP KEY 
NOTES, Vol . 4 No. 1, dated March 1980. The 
included tips are very helpful for program­
ming. AFter testing them, I found, that the 



"SIZE" routine printed on page 7 doesn't work 
below size 10, and at zero. Here is my 
modified version of the "SIZE " routine. 

01tL8L "SIZE?" 
92 .4901 
03 EHTERt 
94 SF 25 
9StL8L 90 
86 ISG Y 
07 CLX 
98 RCL IHD Y 
09 FS? 25 
18 GTO 88 
II CLX 
12 18.8001 
13 -
14 EHTERt 
15 SF 25 
16tL8L 01 

17 CLX 
18 RCL IHD Y 
19 FS? 25 
28 ISG Y 
21 FS? 25 
22 GTO 81 
23 RDN 
24 FIX 8 
2S IHT 
26 'SIZE=" 
27 RRCL X 
28 RVIEW 
29 FIX 4 
38 RDH 
31 RTH 

(What is this strange fascination with 
"SIZE"routines? I 've received several dozen 
varialions 10 correct the shortcomings of 
the routine in Vol. 4 No. I, and everyone of 
them was differem. Herewith, to save much 
time and space, I dec/are a moratorium on 
"SIZE"routines.-Ed,) 

As long as we're visiting Germany, why 
not stop in on Klaus Werner Hoenow in 
Hamburg. and see what he's contributed to 
"25 Words." 

(41C) Tabulating two or more columns of 
numbers with the printer might be problem­
atic: if the quantity N of digits before the 
decimal-point varies, the columns won't be 
right-justified . Using the subprogram ACXR 
instead of ACX will solve this problem, if the 
maximum quantity of digits before the 
decimal point (p lus leading blanks) is stored 
into the V-register and the number to be 
printed is stored into the X-register before 
executing ACXA. 

81tL8L "RCXR" 
B2 CF 29 
03 RCL Y 
94 2 
as -
06 RCL Y 
97 RHD 
98 X=B? 
09 GTO 81 
19 R8S 
II LOG 

12 IHT 
13 X(=0? 
14 GTO 81 
15 ST - Y 
16tL8L 01 
17 RDH 
18 SKPCHR 
19 RDH 
20 RHD 
21 RCX 
22 RTH 

Meanwhile. back in Middleton, Wiscon­
sin. Dr. Norbert L. Schmitz, and Engi­
neering Consultant, has a neat hint for 
H P-41 C users. It is: 

(41C) As a supplement to HMS and HR 
routines, the following 29-byte routine con­
verts angles (or time) expressed decimally as 
DDD.ddd to or from DDD.MMmmm (degrees, 
minutes, and decimal minutes). For celestial 
navigation programs using sextant data in 

degrees, minutes, and tenths. FIX 3 (line 06) is 
useful. Lines 06, 03. OS, and 07 can be 
omitted if flag 1 is always cleared before 
executing the DO (decimal degrees) routine. 

8!tL8L "DMT " 
02 SF 91 
93 GTO BB 
94tL8L "DD" 
05 CF 91 
86 FIX 3 
87tLBL 09 
88 FIX 3 
89 EHTERt 

18 FRC 
11 ST- Y 
12 .6 
13 FC?C 91 
14 !IX 
15 • 
16 + 
17 RTH 

In Blackburn, Australia, there is at least 
one HP-4IC owner who doesn't need a 
stopwatch. He is Graeme Leith, and here is 
why he doesn '(. 

(41C) Have you spent all your money on 
your new HP-41 C and now can't afford a 
stopwatch? That was my dilemma, so I simply 
wrote this super-accurate routine for timing 
on the HP-41 C. 

01tLBL "S-WRTCH" 
e2 "CURREHT TIME" 
93 PROMPT 
04 FIX 4 
95tLBL B0 

06 .809855 
87 HMS+ 
88 VIEW X 
99 GTO 99 
10 RTH 

When using the routine, the response to 
" CURRENT TIME" is just that. Key in the time 
in HH.MMSS and press RI S . This is accurate 
to hundredths of seconds. If the "watch" runs 
too fast, slightly increase the number in line 
06. 00 the opposite if it runs too slowly. 
Because the HP-41 C uses a crystal-locked 
system, all HP-41C's should work identically, 
thus eliminating the need for fine tuning. (But 
just in case ... 1) 

(Your "timer "works, all right, but not all 
HP-41C's "work identically," Mr. Leilh. 
They do NOT contain a crystal; they use an 
oscillator, and it will not guarantee "times" 
or accuracy to hundredths of seconds. You 
can fine-tune Ihe routine 10 be quite 
accurate but, again, we want everyone to 
know that, as a timer, the HP-41C will 
never give the Rolex people- and many 
olhers- sleepless nights. Simply PUl, the 
H P-41 C was designed to be the world's best 
calculator system, not a stopwarch. That 
you can make il keep fairly accurate time is 
only "icing on Ihe cake, "-Ed.) 

ow for some H P-67 97 routines! And 
to start off. we have this contribution from 
Edwin J. Borrebach of Monroeville, Penn­
sylvania, a town just east of Pittsburgh. 

(67 / 97) I just got around to reading Vol. 3 
No. 2. page 6, and saw David L. Smith's 
routine of 18 lines to check long division and 
show the remainder . How about these 11 
lines, to be run in OSP 07 

tlB i ,LBLii IW7 ~~ 

B02 BBE; LSTX 
Oil:; LSrX 8B9 FRC 
tlll4 X;Y tlJ.3 X 

B85 INT Bil R/ S 
!3B6 PSf 

When a letter starts, "I enjoy KEY 
NOTES very much. especially the "25 
Words" column." how can we refuse to read 
it'! We can't. We didn't. Here is a 
contribution from that letter-writer, Karl­
Ludwig Butte of Fulda, West Germany. 

(67 / 97) There is a very useful instruction 
in BASIC. the ON X GOTO ... - instruction; for 
example, ON X GOTO 110. 120, 130. If X = 1. 
the program continues with statement 110. If 
X = 2, it continues with statement 120 and so 
on. To simulate this on the HP-67/ 97, use the 
subroutine shown below. Be sure, however, 
that the I-register contains 0 at any start of 
the subroutine. The subroutine compares the 
value in the X-register with the contents of 
the I-register. The program then branches to 
that label that is equal to the value in the X­
register. This value should be between 0 and 
19 to address the possible labels. 

It is also possible to exchange the ISZ I 
instruction in line 002 with OSZ I to use the 
back-step function of GTO(i) if there is a 
negative value in the I-register. In that case, 
the X-register also has to contain a negative 
value, 

fJOJ ,:LBLIl eos bT(j ; 
0132 15Z1 806 RJ· 
003 RCLI 9.37 GrOll 
!104 X=~' Q <J1i8 RTN 

EJ09 IUS 

(One more thing: if X~ I when the 
routine is called, Ihe program will never 
SlOp running.) 

From Howell. Michigan comes this neat 
input from our old friend. Douglas K. 
Parrish. It seems he's becoming "chained" 
to his calculator! 

(67 / 97) I have a contribution to "25 
Words." Whether it's ever been done, I don't 
know. But here it is. The handbook (pages 68, 
69) is somewhat vague about constant 
arithmetic and its application to subtraction 
and division. Addition and multiplication 
present no problems, but the other two 
processes do. Consider them solvedl Try 
these: 

Subtraction 
1. k (Press constant , k, to be chain-

subtracted.) 
2. CHS 
3. I, I. I (Press ENTER three times.) 
4. ni (Press base number from which k is to 

be subtracted.) 
5. +. +, ... (Press + the desired number of 

times.) 
Division 
1. k (Press constant, k, to be chain -divided.) 
2. 1 I x (Press reciprocal .) 

(Cominued) 
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3. I, I, I (Press ENTER three times.) 
'4 . nj (Press base number into which k is 

being divided.) 
5. X , X, ... (Press X the desired number of 

times.) 

In Voerde. West Germany, Christian 
F ranke had had his H P-4 1 C only three 
weeks when he 'Was prompted to send fWO 

good ideas to KEY NOTES. 

(41 C) If you make "normal" keyboard 
calculations with large numbers in SCI or 
ENG 9 mode. you cannot see the last two 
digits of the mantissa, which are "hidden" 
behind the exponent. So. you might want to 
have a "VIEW MANT" function. Here is a 
short one. using on ly the ALPHA register. 

01 LBL " MANT" 
02CLA 
03ARCLX 

04 PROMPT 
05END 

Assign it, for example, to "shifted" ENTER ( = 
CATALOG) like it is on the HP-34C, and you 
get a convenient way to see the entire number 
without losing any register (except ALPHA). 

(41 C) Some of you familiar with the 
HP-61/ 97 might regret that it is impossible to 
record the status together with the program 
on a magnetic card. In fact. it is possible I If a 
program, for example, needs a cleared flag 0, 
FIX 2, and RAO mode, key it in as follows : 

01 CFO 05 LBL " PROGRAM " 
(beginning of program) 

02 FIX 2 
03RAD 
04 RTN END 

The routines furnished in "25 Words" are 
contributed by people from all walks of life 
and with various levels of mathematical and 
programming skills . While these routines 
might not always 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 . 
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Programming and operating tips, answers to 
questions, and infonnation about new programs 
and developments. Published periodically for 
owners of Hewlett-Packard fully programmable 
personal calculators . Reader comments or 
contriblltio·/S are welcomed. Please send them 10 
one of the following addresses. 

Hewlell -Packard Company 
Users' Library 

1()(X) N.E. Circle Boulevard 
Corvallis. Oregon 97330 USA 

Hewlett-Packard SA 
USERS PROGRAM LIBRARY EUROPE 

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

(Conrinued/rom page /) 
college students is even smaller," Or. Newton 
explains. "As such, it is not commercially 
possible to develop the specialized hardware 
which would be so helpful to them. 

" If we were to have asked a commercial 
firm to develop the program used by the 
calculator. it would have cost some S30,OOO, 
and that becomes prohibitive for most indivi­
duals or even institutions," he said. 

An example of what has been done is the 

Just Before We Went to 
Press ... 

we decided to hold the newsletter a 
short time so that we cou ld tell you about 
this announcement of new products and 
significant price reductions. The new 
products were introduced on January 7 at 
the Consumer Electronics Show at Los 
Vegas, Nevada , and the price reductions 
became effective January 1.1981. 

NEW PRODUCTS 
Heading the list is the Hp·41CV Alpha· 

numeric Full-Performance Programmable 
With Maximum Continuous Memory, and 
it is priced at $325 .· That's a long name ... 
but so is its capacity! Built into it is five 
times the memory of a standard H P-41 C; 
the equiva lent of the HP-4IC and four 
HP 82106A Memory Modules! Specifically, 
the HP-4ICV contains 319 storage registers 
versus 63 in the H P-41 C. And all of the 
memory is Continuous, which is a definite 
advantage for advanced programmers who 
want to store a lot of programs. Plus , with 
all this built-in memory. you now have all 
four ports free to use for peripherals. And , 
before you ask , no , you cannot add more 
Memory Modules , because the HP-4JCV is 
already at full capac ity. 

Next on thi s li st is the new HP 82170A 
Quad Memory Mcdule for the HP-4IC. 
which is priced at $95.· This one Memory 
Module is the equivalent of four H P 82106A 
Memory Modules. When installed in a 
standard HP-4IC, it makes the HP-4IC the 

Address Correction Requested 

talking calculator, but that does not have the 
flexibility which the HP-41 C possesses in the 
area of mathematics. 

Now that Or. Newton has developed his 
programs, he has met with the American 
Association for the Blind to determine if the 
instrument could have broader usage. Or. 
Newton and Thiel also have attracted the 
interest of the Lions club. which promotes 
vision conservation. 

equivalent of an H P-41 CV, and allows three 
ports to be used for peripherals. You 
cannot, howeve r. use single-density modules 
if the Quad Memory Mod ule is used . But 
you can use standard single-density modules 
if the Quad Memory Mod ule is removed 
from an H P-41 C. 

Finally. there are two new systems. The 
Hp·41 System 1 is an H P·41 CV and Card 
Reader combinat io n for $495,· and the 
HP-41 System II is a n H P-41 CV and Card 
Reader and Printer combination for $840.· 

You can examine these new products in 
more detail at your nearest H P dealer, who 
will be glad to answer any questions you 
might have. 

LOWER PRICES 

Three ca lculators ha ve been reduced in 
price. They are: 
• HP-32E Scientific With Statistics, from 

$70 to $55.' 
• H P-33C Programmable Scientific With 

Contin uous Memory. from $ f JO 
to $90.· 

• H P-41 C Alphanumeric Full-Performance 
Programmable With Continuous 
Memory. from $295 to $250.· 

Also reduced in price were the H P-41 C 
Application Pacs. All pacs formerl y $45 are 
now $30.· and all pacs formerly $75 are 
now $45.· 

The last reduction is for the HP 82 120A 
Rechargeable Battery Pack . It s price was 
reduced from $40 to $30.· 

"u.s. dollars. See nOll' al bOllom edge of co\'er. 
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