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A P POI N T MEN T CAL END A R 

"Appointment Calendar" is an interactive program using the ca rd reader or 
mass 'storage to create files of upcoming events. Entries may be added or 
deleted at any time and either viewed, printed or set as alarms either 
selectively or as a group. The program prints out a memo page calendar 
starting on any date. Using mass storage, the calculator can search the 
database automatically every morning and set the alarms for the day without 
the presence of the user. It will not stop even if the printer is turned off. 

"Appointment Calendar" consists of three main routines : Initialize, 
Add Alarms and Read Alarms. 

When the program is initialized, it prompts for the number of appoint­
ments in order to set up an index for incremental storage of data . The pro­
gram att~pts to execute the program "AMS" - Alarms - Mass Storage - to create 
the file on a digital cassette. With this method, users who do not require 
mass storage need not have the program occupying space in the calculator. 
Alarm files may be any length that is practical for the amount of RAM avail­
able, although a week of appointments is usually reasonable. Digital cassette 
files may be as short as one day due to the advantage of being able to name 
each file. 

Once the file has been initialized by executing the global label "APPT", 
it may be added to at any time using the routine labeled by (C). Routine 
"ACAL" which is a portion of routine (C) 15 primarily for access by the mass 
storage routine, discussed below. 

Two additional functions determine the way that the alarms and appoint­
ments will be accessed. Normally, each alarm is viewed for an input date 
followed by the prompt "SET ALM1 YIN". Alarms may be set at that time by 
responding 'Y", Yes. If "N", No. the prompt "EDIT? YIN" is given. An alarm 
may be edited or deleted in the file this way. The first register of the 
alarm record is set to zero so that it will not be accessed again. Using 
the function key [11/] (d) causes the alarms for an input date to be viewed 
rapidly or printed when accessed if a printer is in the system. No prompts 
are given. Function [//1] (e) causes all of the alarms in the file for an 
input date tO ' be set immediately without prompting when accessed until the 
end of the file . 

The routine labeled by 13. based on a routine by Roger Hill, will view 
requested items in the file without the halt normally encountered if Flag 
21 is set and a printer is not present or turned off. With this facility, 
the user may have the database searched automatically on a pre-input date, 
without fear ' that the calculator will print only the first line or fail to 
set alarms because the printer was not left on Standby. 

The program "AMS" - Alarms .. Mass Storage has four section . "AMS 
is ca1led only when the "Appointment Calendar" is initialized to create a 
data file of the necessary length on a digital cassette. 

"SAVE" records the file when it is finished. It ' can be used whenever 
the file has some additional data. 

"INW" - "Initialize Wake" - initially clears the view only mode and 
initializes the automatic mode to set all alarms for the input date. The 
file name 15 prompted for and the program reads the thi I'd register of the 
file to determine its length. If there is insufficient data memory allocated, 
the correct SIZE is prompted for. The user is prompted "SET ALL 1 YIN". 
A "Y" response will set Flag 04 enabling the program to be run without 



input/output halts. A control a1ann is set to. call the pr·ogram "WAKE" on 
the input date and time followed by the creation of a temporary status file 
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to save the status of Flag 04 and the File Name. ~ 
"lOAD" is a utility to download the data file from the digital cassette ~ 

drive to the HP41 ' s data registers. The routine prompts for "Fl NAME?" 
and checks for sufficient size . 

"WAKE" is a control a1ann that "wakes" the calculator and HP82162A Printer. 
reads the status file to get the name of the appointment file, and loads 
the data file . The program calls "ACAl" in "APPT" and prints or sets all 
of the a1anns for the input date. The Printer is then turned off as well 
as the Digital Cassette Drive . If the printer was not an HPll type printer 
or was not left on standby, the a1anns will still be set. 

"AMS" actually consists of four independent utilities, all of which 
need not be in memory at the same time. Each routine may be tenninated with 
an END statement. "WAKE " does not require any other routine, once initialfzed. 
The calculator may be used for other purposes after "Initialize Wake" has 
been run. 

OPERATING liMITS AND WARNINGS 

At least six unused registers must be allowed in program memory for 
each a1ann that is to be automatically set. Fewer registers are required 
for a1anns with fewer than 24 character messages. See the Time Module Owners 
Manual, page for the storage requirements of various a1ann types. 

Users wi~HP82180A Extended Functions/Memory Module may wish to include 
a size checking routine in the initialization portion of "APPT". Page 
of the Owners' Manual demonstrates how this is done. 

Suggestions and Modifications. 

Users may wish to utilize the "WAKE" program to load programs or data 
that they may need on a particular day, such as for a class or assignment. 
"WAKE" can also be modified to read the main program, "Appointment Calendar" 
if desired. Using the PClPS function in the Extended Functions Module the 
program can also be cleared and others read to replace it once the a1anns 
are set. The routine labeled by "ACAl" may be used without the initializa­
tion portion of the program by placing an END after line 77 and deleting 
lines 78 through 82. The program can be considerably shortened by removing 
various options, including the mode toggles (f/!] (d) and [//1] (e) if the 
program will always be used in the same way or called only by "WAKE" which 
contains the same options. Routine 13 may be removed only if the program 
is used with a Printer and the Printer is always left on or on Standby. It 
may be replaced with PRA. Flags 03 and 04 may be replaced by any User flags 
that wi11 not be cleared until the program has finished its run. 

Finally REGSWAP and REGMOVE may be used to sort the a1anns before they 
are printed in strict order, rather than merely by morning and evening as 
is presently done. This will extend the length and run time of the routine, 
however , . 

DATA REGISTERS 

00 
01 
02 
03 
04 (every sixth regi ster) 
05 
06 

. 07 
o 
09 
10 
11 
12 
13 
14 each subsequent alann requires six registers 

flAGS 

00 
01 
03 
04 
HOIT: 

12 
21 
23 
25 
55 

i': 

Separate AM and PM alanns for memo page printout 00 Set=AM 
EDIT mode/restore index when fi ni shed, RTN to "ACAl". 
View and/or print a1anns only 
Set all alanns for input date automatically, also prints 
If neither flag 03 nor 04 are set all alanns for input date 
are output followed by prompts before continuing 
Print DOW banner double wide 
Enable printer r. 
Test message input . c.: . 
attempts PRA whether ot hot printer in system 
Printer existence . 

USER KEYS and Function labels 

APPT 

~~l 
~~~l ~~l 
AHS 
SAVE 
INW 
WAKE 

Initialize file 
Store appointments 
View appointments, print or set alanns per flag status; EDIT 

Toggle View Only mode on or off 
Set alanns automatically - toggle on or off 

Create appointment . file on digital cassette 
Save appointment file on cassette 
Initialize "WAKE" program 
Control alann to search data base and find appointments 
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To see how the "Appointment Calendar" works. we will create a data file that 
can be used with either the Card Read 82104A (with or without a printer) 
or with the HPIL Module 82160A and mass storage with a printer. 

If you will be using the program with mass storage, you can follow the entire 
example. However, you should substitute a future date for the date given In 
the example or the alarms will Immediately become past due, sound two tones 
and terminate the program run. A suggested date would be the date following 
the date that you are trying the sample problem. 

Load the "APPT" program. If you are using mass storate GTO ••• and load the 
"AMS" program. GTO .• and load the "WAKE" program. 

Appointments and reminders for the fourth week of January, 1982. 

Jan~ary 28 

Jan~ary 29 

January 30 
" 

PROMPT 

NICKS BJRTHDAY PRESENT? 
DENTIST APPT 
LUNCH WITH JIM B. 
RENEW AUTO CLUB MEM 
HILL ST BLUES/TV 
MAKE LUNCH RES/NICK 
RENEW LI CENSE 
TUNE UP PORSCHE 
NICK 5 TODAY 

INPUT FUNCTION 

Initialize the program. [XEQ] "APPT" 

N APPTS? 9 [R/S] 

DISPLAY 

You will need to SIZE your 
Hp41C/V to at least 62. 

If you are not using mass storage, skip the next line and continue running 
the example. 

FL NAME? 

DATE? 

TIME? 

MESSAGE? 

JAN/4 

1.28 1982 

-5 

NICKS BIRTHDAY 
PRESENT 

[R/S] 

[R/S] 

[RIS] 

[RIS] or 
[XEQ] (B) 

It Is not necessary to store 
all of the appointments at 
once. The file may have 
additions on another date 
until the limit of m~mory 
is reached. 

~ 

• DATE? 1.28 1982 [It/S] 

TIME? 9.15 [RIS] 

MESSAGE? DENTIST APPT [RIS] 

DATE? 1.28 1982 [RIS] 

TIME? 11.45 [RIS] 

MESSAGE? LUNCH WITH JIM B [RIS] 

Continue inputting the messages until the list is finished. If you are 
using mass storage you may wish to temporarily save the example file on 
a digital cassette to see how It will be used later. [XEQ] "SAVE". 

If you are using the magnetic card reader and wish to save the data file, 
use WDTA or .062 WDTAX. Two blank cards are required. It is not 
necessary to save the file to .run the example with either storage option. 

To read the file. 

DATE? 1.28 1982 

fi. (C) 

[R/S] 

We could have chosen to output the list of 
appointments for the Input date In either 
of three ways. 

The "Normal" mode would view each alarm 
and prompt SET ALM? YIN. In tbls Inter­
active mode ali would be vlewed' or printed 
but only selected records would ·be set as 
alarms. 

The "View Only" mode is illustrated by 
the printer tape here. All alarms are 
Immediately viewed or printed without 
1/0 halts. The result Is a printed 
memo page. 

The third mode. "Auto", causes all alarms 
for the input date to be set whether or 
not they are also printed. 

You may wi sh to try the "Normal" mode 
to see how it works. 

If you run the example in the "Auto" mode, 
your calculator's memory will rapidly be 
filled with fictitious alarms. Refer to 
section on page of the Time Module 
Owners ManUal to clear-these examples. 

THURSDI=IY 
1/28/1982 

' :15 :" AK 
IEJITIST APPT 

11 :45 :99 AK 
LUMeH NITH JIK 8 

·5 :'9 :88 P" 
NICKS B IRTHDIlY PRESEHT? 

5:39 :89 PK 
RElIEN AUTO ClUB ~" 

18:":89 PK 
Hill ST BlUES/TV 

FRIDI=IY 
1/29/1982 

11 :9. :'. A" 
IIAlE LUHCH RES/ HICK 

1':99 :89 A" 
RENEW lICEHSE 
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If you would like to try the "Wake" program, the steps are as follows: 

tiLE NAME? 

[XEQ] "INW" 

JAN/4 

SET ALL? YIN N 

bATE? 1.28 1982 

[R/S) 

[R/S) 

[R/Sj 

If you are using mass storage, you can see how the system would "wake up" 
with your personal information file loaded and ready to start the day. 

Initialize the program. 

[XEQ) "INW" 

Fl NAME? JAN/4 [il/sj 

SET ALL? YIN Y [R/Sj If you had input "H", No, 
the alarms would be printed 
but not set. 

DATE? 1.28 1982 [R/S) 

TIME? 7 (7 AM) [R/S) 

A status file will be created on the digital cassette to preserve the size, 
. file name and status of Flags 03 and 04. If your display reads RESIZE 62, 

lOU must SUE the HP4I to 62 data registers and return to the first step, 
lXEQ] "INW". The status file will not be created. 

If you have set your system to "WAKE" in a few minutes, you can set it to 
standby and turn the calculator off. 

To see that the control alarm "WAKE" has been set: 

[XEQ] ALMCAT [R/S] when you 
see WAKE in 
the display. 

In a few minutes, the system will turn on and either print or set the alarms 
1n the example for the date you have chosen. This is the way your "Auto­
matic" system would work in actual practice. 

Yoll might 1ike, at this point, to refer to the section heading "Operating 
limits and Warnings" and "Suggestions and Modifications". 
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USER INSTRUCTIONS 

G) 
STEP INSTRUCTIONS INPUT FUNCTION 

1 [USER] 

2 _.- Load "Appointment - Mass Stora~e" if lOU ___ .. 
wf110e using-Ule PI L optionln toe-mal,! 

- -- program. ______ __ _ __ . ------.-- 1-- .. ____ . [GOlO] 

3 .rniti~_iz~ _t~r~g.~~ ____________ . . __ [X~9] "APPT" 

4 Input maximum number of appointments to - be Tn file. -- .- .--- - _- ------- - - - ---
n - - [Ris] 

.--.----. --- -----_·_------ --1 -----

5 I f you wi 11_ !10~ . b.~ _ usi!!g...!he f!1~ ~s _5 toX:=_ . ______ _ 
--- - age {PI[r optlon or aid not load the pro 

1----... gr.~AMS~~sllp_to -step-_numbeLZ~-__ - --- --

6 I!1P\J~ J!!e mEl. ~.1!IlI~l.Qr_ t~l!_ApPQl!!tme_n.LI--_ _ --1---- ---- -- -­
Period. "Any descriptive ALPHA charac­
t.f!!_r:.~_-'l!ay..J1..EL1!1Jlut.J!lLtQ..a _m~_1I1J1LUIlLofJ-,- [ALPHA] _ [R/S] 

7 Input the date of the appointments. ~~ DDYYYY [R/S] I-- -. ---------- -------------- -- - --- ------

l~_ I!!puLthe . .11mlu1_Ub~jlr.s.tJ.ppQ.iDtm.ent,_ _______ __ 
. ~. {The time may be input as a negative _ 
-- numbeL tQ. signify_I'ILoL in_2.Uour_ tfme.) _ HH.""'SSS (R/S] 

9 Inputl'our me~~age L up ..1Q ?4~~P_~ __ ______ _ 
characters. If the alarms will not be 

_ _ printf!!~ ~n~.Jhe .messC!ge _contains mOLL_ _ __ _ 
than 12 ALPHA characters, you should 

_ beaLin mind _that when_the _ahrm __ is ___ . __ _ . __ . __ 
triggered only the first 12 characters 

I---- ~i-U.-be displayed- untfl- the-alarm-.is---- I-- - .--
acknowledged (message alarm only). [ALPHA] 

- - rryou aonOfWTSIl-ro--store a message - ------- . 

10 

with . .the alarm. press. ItO ALPHA _keys .• _____ .. no .. input 

To s!o~e fu!:.t~~~_ ~a!!!,s __ and a(>(loin~~nt~ 
if is not necessary to store aTl of your 

____ appointments ~1<_onl! time. Other:_appoint- . __ _ 
~e"ts may be added at any time until the 

r--
11 

last _record (6 _registe~s) .is _full. __ _ __ ____ _ 
Reca 11 i r1Jl Appoi ntments 

Appointments may be recalled in either 
Of 30 ways, interactively, View/Print-- --
only or automatically set. ____ . 
If Flag 03 is set, alarms will be viewed 
and printed- if -a printer is in the sys~ 
tem without allY halts. If Flag 04 is 

[R/S] 

[R/S] 

[R/S] or [B] 

SIZE l" X 6}+1l 
(HP.4~) 

DISPLAY 

n APPTS? 

F L NAME 1-.. __ _ 

OATE? 

TIME? 

MESSAGE? 

nn (display is 
random) 

DATE? 

7 



USER INSTRUCTIONS 

SIZE: " 
r.=~r-----------------______________ ,-______ ,-__________ ~~(HP~.4~lC~) ______ ~.~ 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

~~t • . an of . thl:! .. ~lanns fo!: the requested 
date will be set without prompting. it 
~el~ber _ f)ag . !$ ?et. _a]l alarms for the 
input date will be presented lnier--

.. actively. __ .. ___ _ __ _ 

12a To save an appointment file on magnetic carils.-- -.- - -- -. _ .. ---- -- - .-- [ReL) 02 
[FRC) [WDTAX) 

12b To save an appointment file on mass storage. -- - -- --. ---- -
-. This operation should only be perfonned 

after all inputs are complete. "SAVE" 
is a utility and not a subroutin~ and 
does not return to the APPT program. 
Appointments may lie ailaed -n any trme - -'---.-.- -- ­
and "SAVE" executed again to add the new Clata.---- -.--- --- - - ---

13 To read a mass storage file into the 
calculator's data regfSters.- -. ----

- - Input the name of the data fH e. - --- [ALPHA) 

ILtbe dj splay _ "SIZE':(nnt' _is _seen. 
"SIZE" the calculator and repeat step 13: -- ---

14 Set 'and clear "View Only~ mode . . _ 

15 Set and clear "Auto" mode to set all 
-~ alanns. 

16 ~eca 11 .Appointments for a gh:en da te . 

-.-

[lTl] [d~ 
[II/] [d 

[; /I~ [e) 
[/1/ [e] 

[e) 
I~nput date. If no input. the current 
~at~ will be a default; ~UDVYYV [R/S) . -
This _prompt would not be seen in the 
Auto mode (Flag 04 set). Input V for 
Yes or- N for No. __ 

T~!~_ p!~mpt would only be seen if the 
response was N. 

"EDIT" allows the option of deleting 
an alarm frOM the file reflecting a 
cancelled aDDointment or error. 

'V" or "N' [R/S] 

;y ii or "N' [ii/s j 

--.-

----

----

VIEW 
Vl[W ONLY 

AUTO ON 
AutO OFF 

DATE? 

" DAY" 
""'700/YYYY" 
"nn:nn:nn -M" 
SET ALM? YIN 

EDIT? Y /N 

•.• next 
alarm ••• 

USER INSTRUCTIONS 

o 
STEP INSTRUCTIONS INPUT FUNCTION 

l.Lyour .. r:e~PQnse _ to __ EDITL Y/N was __ "Y" __ _ 

You are positioned to the current alarm 
to delete·----- --- -- --.------_ .. 1----- - 0 -. [R/S] --

To change._ lnput new- date..-t-ime .and/or- ____ __ ._ 
message. 

-Iii EDIT rrioile yOU inUsl: -replace -aTT"1"----- - -- .---
prompted fOL vallJes,_ _______ ___ _ f--- __ 

17 Use PIL module HP82160A to "WAKE" the 
system on-agiveiiCfate. ----- ----
Initial1ze· the program , -----.. .: .. -- - .. ------ [XEQ] "INW" 

18 I nput _t~e ~~~ stor~ge !.!!~. !'!'!'~ __ [AL~~L [~!~) ___ _ 
This allows the "Auto" mode option. 'Y" or "N' [R/S) 
--- - - - --- - --- . ------------If.-

I np!lt_J;he _D.ate __ oL t_he Jlled __ ~pp~.ntments I-MM. DDVVY 

Input the time that the system 4~ to 
''WAKE''-;c-------- - --------.-" - --- - HH./'MSSS 

If the. prompL~RESIZE '!.. (nn)- ls- seen. ___ _ 
SIZE nnn and return to step 19. 
Peripheral mass- storage-- and printer-type -- --~-. 
devices must be left on standby with the 
controller. the HP41C/V- turned-off.--- ----­
The "WAKE" program and the "AeAL" portio 
of ·J 'APPT" must- be - in ·program memory ; ----- -- - - ---­
See operating limits and warnings. 

[R/SL 

[R/S) 

DISPLAY 

DATE? 

NEXT ALARM 
TIME? 
MESSAGE? 

FILE NAME? 

SET ALL? YIN 

DATE? 

II I~lE? 

9 



- .--. , - -... ~ ------,."..._ ..... -

I Program Listillgs 
to Prog.·am Listings 11 

t 
I 01+LBL "R PP 47 CF ~-

94 STO 1211 142 RCL 82 5.1 up Index 10 recall 
£.~ 

I 
T" . 48 AON Tum on ALPHA 95 ADV 143 FRC eppointment record 

132 CL X 49 STOP 
96 FS? 55 144 + 

133 STO 81 Prompl to d.tennln. 58 AOFF 
97 'XEQ 12 If printer, print dIShed 145 ST'O 83 Record Index 

04 "N APPTS : slzo requlrementslnd 51 FC ?C 23 T.1t message Input 98 RCL 81 ' line 146 12 

I 
?" i calc. Index 52 CLA No Input7 Then cLA. 99 DOW I Get dll'( of _k ALPHA 147 ISG 133 

135 PROMPT 53 ISG 132 
When Illnns ere 11313 XEQ HID I ruing 148 1 E-8 

136 6 I Number of regllters In 
0.00 In data registers be- X 149 -

I """ alarm record 
54 ASTO IND com .. 'm .... ' If not 

137 ... 132 Ilphl null lei "I-DRY" I Compl.tet wing 1513 RCL IND 

I 
138 7 Pius the number of 55 ISG 02 

Store entire alphl register 1132 XEQ 13 i Execute print If poaIbll 133 

0'" + ocretell registers 56 ASHF 
1133 U1STX . I roudne 151 STO 0E. Save date and tim. for 

I ttack if alarm to be se' 

Ie • 1 11000 to set upper limit 57 RSTO . IND 
1134 FIX ' 6 Fonnlts correct date 152 FC? efJ AM or PM, get AM 11'-

~ 11 % 132 
1135 CLR dlsploy 153 X<>Y r.:intments only on 

12 7 58 ISG '112 
1136 ADATE 154 X< Y? Intpus 

13 + 59 ASHF 
1137 XEQ 13 Print7 155 GTO 138 

14 STO 132 Pi_s Index In R02 6'11 RSTO IND 
1138 FS? 55 156 RCL 136 

15 SF 25 SF 25 In C8SI 'AMS' not 132 
1139 XEQ 12 If printer, print d"'*l 157 FIX 4 

16 XEQ "AMS In memory or needed 61 ISG 132 
lie CF 1313 line heed ... for memo 158 RDV 

GOlUb Mill Storega Pgm 111 XEQ 137 pege 159 CLA 
62 RSHF 

Index .. twoutlne 

17+LBL B Storollerml 63 RSTO IND 
112 ADY 1613 ATIME Fonnat tlml·ln ALPHA 

18 CF 131 02 
113 FS? 55 ; Printer? 161 XEQ 13 Print If posslbll 

19 " END " Prompt If ond of dill . 64+LBL 313 
114 XEQ 12 . 162 XEQ 11 G.t ALPHA portion of 

213 ISG 132 regllters 65 RCL 03 
115 SF ee 163 5 lPPOintmtnt record, 

21 GTO 213 66 FS?C et iI6+LBL 137 .' 
:'I ~ ":!. .. 164 ST- 133 4 regllterl 

" ~~;; , , 
RlStoro record Indlx 

22 PROMPT 67 STO 132 
117 2 ~ ~ 

' 165 CLX 

23+LBL 213 68 CLX 
118 RCL 132 166 XEQ 13 Print If poalbll 

24 -DATE?- If no Input, repelt 69 RTN Cycl.btck 
119 FRC 167 FS? 133 If vlow only fleg set, then 

25 RCL 131 original date 713 GTO B 
1213 6 E-5 Sot up Index to recall 168 GTO 138 skip (g.t next appoint-

26 
.... ry Ilxth ~Ilter 

mentl 

PROMPT 71+LBL d 
121 + 169 FS? '114 

27 FS? 81 Editing al.nn7 122 + llttrting with Irst . 1713 GTO Ie 
If alarms to be .uto-wt, 

72 - V lEW' Viow toggle 
appointment record skip prompts 

28 GTO 139 73 FC?C '113 If flag 03 set, .llnnl ... 
123 STO 134 Indtx for datt ..... 11 171 "N" 

29 STO Then date should not 124 i2 
131 eIIlngo 74 SF 93 vl.-d/prlnted onl1 

CF one! comp.,. 172 ASTO Y If not. then prep ... to '.: 

3e+LBL 1313 75 FC? 133 without 110 halts I off 125+LBL 138 
End doubl_1de print 173 -SET ALM ""ary 

31 STO IND 76 PROMPT 
126 ISG 134 Get ntxt dttt ? Y/N-

132 77 -I- ONLY" 
127 GTO 99 Go to comr.; roudne, 174 AON 

32 X"!'0? If 0 Input, Illnn will 78 PROMPT 
128 CLX If dono, c .... display 175 PROMPT 

33 GTO 130 not be eceessed ogaln 79+LBL 
129 CLD 176 ASTO X StOff for compare In -

e 
IttCk 

34 FS? 01 F.OIT mod.? Then 89 -AUTO 0" If on, IUIO lit toggle 130 RTN 177 AOFF 

Updlte Index 
35 GTO 313 81 FC?C 134 . First portion of dlsploy 131 RCL 91 i78 X-V? 

36+LBL 139 82 SF 94 
identical 132 1 179 GTO 19 

37 -TIME ? " Input tim., HH.MMSSS 
. Toggle fleg 133 DATE+ 189 MEDIT ? Y 'If no, Is IllIm still VIIid7 

83 FS? 134 
Iincr.ment datt 

38 PROI-lPT 84 "I-N " .On 134 GTO "ACR I Cycll to nlXt on FilS /N" 

39 -12 In case PM tim. Input 85 FC? 134 
L" I ........ -~- 181 RON 

40 X< >Y II negative number. 
86 "I-FF" Off 

135+LBL 09 182 STOP 

41 X< 0 ? If negotlve, convert to 87 PROt1PT 
136 RCL 131 Input dltt . 183 ASTO X 

42 + 24-hour time, 24-hour 88+LBL C Allnn recall routlno 137 RCL IND R_II flied dltt 184 AOFF 

43 RBS formlt required for 
,Y" , valid . -

sorting AM/PM .Ionnl 89 SF 21 ' Enabl. printer (prlnttr 134 
\ Not ..... , try next one 

185 X=Y ? 

44 ISG 02 Increment Ind.x, 1I0re 90 "DRTE?" 
oxlst.nca tested In 138 X-V? 186 GTO 138 ! 

45 STO IHD time 
label 131 139 GTO 138 187 SF 91 Not vllld 

91 · DRTE OlIO to be seorched I 132 92 PROMPT 0 1413 RCL 04 188 RCL 13 3 

46 "i1ESSRGE 93+L.BL "A CR label for ICCISS by M 
• 141 INT 189 X< > 02 ': SaYo R02 Index 

?" L " " .Stor. routl". 

l , 
~ 

.-



Program Listings 12 Program Listings 13 

,~ 

_t~ 236+LBL 14 ~~ 01+LBL " t=lMS 4':' ~<YZt=lLt<1 

XEQ 213 237 FC?C 25 5-:3 ~<E Q 1;)1 Cbock if sufficient SIZE 
to read flle 

192 GTO 08 23:3 SF 21 Reset flag 21 (would have 02 XEQ 1313 Prompt for File Nlme 51 CL~;T 

193+LBL 10 I Recall Illnn plramete" 239 RTt~ 
caused hilt on A V I EW 03 RCL 02 R02- ISG Index number 52 Re L 05 Get File Nlme' ln X 

194 CLST 240+LBL 00 
If printer not present, 04 FPC for appointment itorage 53 "Wt=lKE-S .. Name Status FlIa or would print twice 

195 PCL HID 241 "SUW' otherwise 1 8S 1 E3 . 54 ~JRTS Write Status to preserve 
133 

Get ALPHA messoge If printer. no need to 136 '" colculate (nl regilte" 55 RTN II~ status (03 or 041. 242 RHI slow ou~t with 07 1 56+L8L 00 S E Ind F ilo Name In 196 STO 137 243+LBL 01 AVIEW scrollingl 08 + 57 "FL Nt=lI'lE X. 
197 ISG 133 244 "t10N" 139 CRERTE Add regilt" 00 ?,. Input prompt 
198 PCL IND 245 RTN Ie RTN 58 t=lON 133 246+LBL 132 11+LBL "LOA 59 STOP 199 STO 136 247 "TUES" ,1 D" 613 ROFF 
21313 XEQ 11 Get ALPHA ........ 248 RTN 'I 12 XEQ 130 , Prompt for FII. Name 61 f:lSTO 135 
2el 0 will be nulls If no 249+LBL 1.33 Day ot _k mlnsii for i 13 XEQ 01 iOleck size 62 RHI 
2132 PCL 137 ....... 2513 -l~E DNES-

memo pege helder I 14 CLX 63+LBL 131 I, I 203 peL 136 251 RTN 15 SEEKR 1 POtition medium 64 CLf:l 
204 XYZf:lLM 252+LBL 134 16 RCL 02 I 65 f:lRCL 05 Get File Name 
205 GTO e8 253 "THURS" 17 RERDRX 1000000td 66 CLX 
2136+LBL 11 254 RTH 18 RTN I 67 SEEKR Position medium 207 . CLR 255+LBL 135 19+LBL .. SR .... Utlll!r. routine to tr .... - 68 2 E-3 
208 RSTO Y 256 "FRI" E" fir eta from RAM to 69 REf:lDRX 

storage medium 2139 ISG 03 257 RTN· 213 CLR 79 1 E3 
210 RRCL IND 25S+LBL 1!.l6 21 RRCL 135 Get Fil. Hem. 71 RCL 92 R02 contains Indox for 

93 259 -SRTUR" 22 CLX 72 FRC storage, frootional part 
21 i RSTO X .. 2613 . END @ 23 SEEKR Posltloil me.tlum ' :~, . l 73 '" ref loots highest num-

212 X"'Y? 24 RCL 92 '- ,,,,~'~ '. 74 1 bered data regist.r 
required 

213 RTN I 
25 FRC ., .. \1') . 75 + 

214 ISG 133 I 26 WRTRX 'e' ; Indtlt \ .. ' 76 "SIZE=" FormotSIZE prompt 
I 27 RTN .. I' ~..i' 77 FD: (. 215 RRCL IND I 

93 k. 
2S.LBL 'INITIAlizE WAKE' 78 RRCL ~< 

216 ISG 1!.l3 i 79 SF 25 

217 RRCL IND 29 CF 133 . CI .. r view only nag 80 ReL HID T .st for ex Istonce of hit I 30 SF 04 . Set .uto filii • deftult X est numbered data reg . 03 31 XEQ 09 GetFIl. Hem. 81 FC?C 25 ster 
218 ISG 93 32 .. y .. ;v • 82 PROMPT 219 RRCL HID 33 RSTO Y 83 . END. 

Display If t.st fliled 

93 8t+LBL "WtlK- - 34 -SET !=ILL Auto Modi? 
229 RTN E" ? Y/N" 
221+LBL 12 02 Pl·JRUP Turn on Printer and 35 f:lON 
222 SF 12 93 "l"RKE-S" Oioltll Cossette 36 STOP 
223 

.. ______ ". Double-wide print 134 REf:lDS Read Status Fite 37 f:lOFF 
224 RSTO X 0S PURGE 38 RSTO . X 
225 RRCL X Gats six more dish .. 

96 CLf:l 39 X"Y? No? 
226+LBL 13 (saves two bytesl 07 RRCL X Get File Narne from 413 CF 94 
227 SF 25 Print If possible 138 CLX X-register 41 FC? 94 
228 PRR 09 SEEKR PoSition medium 42 SF 03 Set view only rtWde to 
229 SF 25 10 REf:lDR Read file 43 CLST print .Iarms .nd dis-

239 FS?C 21 1 1 DRTE Date of .!arm Input to 44 "DRTE?" able Interectlve modi 
Mainttln Itotus of 12 XEQ "RCf:l ACAL routine 45 PROMPT Get alarm paremata" 

231 CF 25 fllll2t Called .s subroutine so 
232 FS? 55 L" that Loop davlces can 46 "TIME?" 
233 GTO 14 13 Pl,IRDt'l be turned off when 

fii" 
47 PROMPT 

14 PWRUP finished ' 48 "",'UIRKE" 234 f:lV I El-i i Commlnd sequence t.i-1 
C . ./ Control".rm 

15 PI"RDt·l 235 PSE If no printer, slow out- 16 .END. rewind tape 
put to allow viawlng 



W 0 R L D TIM E CON V E R T E R 

"World Time Converter" is a progral11T1ab1e alarm clock that will not 
only display the time and day for any cities that the user has keyed into 
program memory but also set a message alarm in the destination city's time. 
While it is useful to know the time in a foreign city, that time will often 
not correspond to business hours or other convenient calling or arrival time. 
The user inputs the time of day in the foreign city and an alarm is triggered 
in the users time zone that will correspond to the foreign time and flash the 
city's name for a message. 

"WTIME" does a straightforward time conversion by comparing and adding 
the differences between the home city's time and Greenwich time and that of 
the destination city. The cities of interest to the user are keyed into 
program memory by reference to a chart and may , take local ALPHA labels or 
Global labels for convenient key assignments. A branch is made to get the 
day of the week added to the time display and the city name saved for an 
alarm message, if needed. 

"T2" prompts for the time of interest in the d!!stination city and then 
sets an alarm that will trigger in the home city's time when , the desired 
time in the destination city is reached. The name of the city is flashed 
as a message. 

Alexandria 2 Gdansk 1 Oslo 1 
Amsterdam 1 GeneVil 1 Paris 1 
Athens 2 Haifa 2 Prague 1 
Auckland 0 Havana -5 Rangoon 6.3 
Baghdad 3 Helsinki 2 Rio de Janeiro -3 
Bangkok 7 Hong Kong 8 Rome 1 
Beijing 8 Istanbul 2 Sai gon 8 
Belfast 0 Jerusalem 2 Santiago, C. -4 
Berlin 1 Johannesburg 3 Seoul 9 
Bogota -5 Karachi 5 Shanghai 8 
Bombay 5.3 Kyoto 9 Singapore 7.3 
Brussels 1 Leningrad 3 Stockholm 1 
Bucharest 2 Lima -5 Sydney 10 
Budapest 1 Li sbon 1 Teheran 3.3 
Buenos Aires -3 London 0 Tel Aviv 2 
Calcutta 5.3 Madrid 1 Tokyo 9 
CapeTown 2 Manila 8 Vancouver, B.C. -8 
Caracas -4 Melbourne 10 Vienna 1 
Copenhagen 1 Mexico City -6 Warsaw 1 
Dacca 6 Montevideo -3 Well ington 12 
Delhi 5.3 Montreal -5 Yokohama 9 
Djakarta 7 Moscow 3 Zurich 1 
Dublin 0 Nagasaki 9 

14 'I 
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Additionally, ' there are eight time zones in North America, Atlanti c. 
Eastern, Central, Mountain, Pacific, Yukon, Alaska-Hawaii and Bering which 
are respectively -4. -5, -6, -7, -8, -9. -10 and -11 hours earlier than 
Greenwich time. 

Reference. 

DATA REGISTERS 

00 ~fme difference between input cities and Greenwich 
01 Alpha string: first 6 characters of city name 
02 0 last ,~.. .; " "" 

FLAGS 

21 
55 

Cleared if .no printer ' in system to prevent halt on AVIEW 
Pri ntel' e~is tenet! .: 0, 

FUNCTION LABELS 

WIIME 
T2 

Calculates and displays time of day in foreign city 
Sets relative time alarm 

STATUS 

Size~ 

Fi x._-!:..2 _ 

Operating Limits and Warnings. 

Total Registers 28 + User Labels 

USER Mode,_.-...!d!!:e:J::p.!::.e:.::nd~e~n~t...:o~n.!....!:Lc!:'a~be,,-l'---!tc.LYJ:.pe,,---_ 

The time adjustment chart does not take into account Daylight Savings time 
nor any other adjustments due to local laws and ordinances whi ch must be 
known and input by the user of the program. 

15 
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An electronics manufacturer in Corvallis, Oregon frequently finds it . 
necessary to call Singapore. The caller needs to phone at a convenient 
business hour in Singapore's time zone. 

It is assumed for the purpose of running this example that the user has '~'. 
keyed in the example cities in the printed program ; Corvallis and Singapore. 
The actual answer will depend upon .the time of day in which the example is 
run. If the output time js 15 and i hours later than Corvallis time, then 
the program has been run correctly. 

PROMPT INPUT 

Get the home city. 

Get the destination city. 

Get the time in Singapore. 

FUNCTION DISPLAY 

[XEQ] "CORV" CORVALLIS 

[XEQ] "SING" SINGApORE 

[XEQj 
"WTIME" M: nn AM or PM (DAY) 

Select a time of day in Singapore that is 2 or 3 minutes later than the 
time of day on your clock for this portion of the problem. 

You would like to be reminded to call Singapore at nn:nn~ their time. 

[XEQ] "T2" 

SINGAP. TIME? Input a time HH.MMSS 
[RIS] 

To verify that the alarm has been set, you may use the ALMCAT function. 
Press [RIS] when ~'SINGAPORE" is displayed and purge the alarm. The time 
of day that the alarm will be triggered is left in the X register. 

17 

You would lfke to inClude certain North American citi es i n your "World 
Time Converter" program. The cities are Wi11mette, Illinoi s, Mex ico City , D.F. 
and Oakland, California. 

. Wf11mette, Illinois is in the Central time zone, Mexi co CHy, D. F. i s also 
in the Central time zone and Oakland, California is in the Pa cif ic time. 
zone. I 

, I . I J 
The progra~ ~teps to insert wi,l be as follows: 

GTO • 0 8 5 
(PRGM) LABEL "WILM" -6 

"WllLMEITE" GTO os 
LABEL "MEXDF" -6 
"MEXICO, OF" GTO 08 
LABEL "OAK" -8 I 

"OAKLAND" GTO 08 

\ 

~ 
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USER INStRUCTIONS 
18 

SIZE: £~ r-__ r-________________________________ .-______ ,-____________ ~(H~P~.4~1C~)~3----~~ 
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

1 Load the Program and set USER mode. 
If you have not yet programmed the citie 
that you require , go to step __ 

2 Get the home city. 

3 Get the destination city. 

4 Calculate the time of day in the des­
tination city. 

5 Set an alarm in the home city's time 
tHat will trigger at a time in t~e 
destination city . 

USER 

[XEQ] "(CITY)" CITY NAME 

[XEQ] "(CITY)" CITY NAME 

(XEQ] 'iWTlME " 

[XEQ] 
[RIS] 

"T2" or 

nn :iihJl (DAY) 

(CITy). TIME? 

Input the time of day in the destination 
city that you require ; HH;HMsSS [RIS] nn;nli (Alarm 

Time in X reg.) 

6 Program cities of interest 

Any 1~~~~ _ ALPHA label may be used [III] 
(a) tfirough (J) or any unused Global 
Label to facilitate key assignments. 
Label (descriptive or local 
ALPHA); 
Key into program memory a number taken 
from the chart on page or page 
including the sign if any_ -

Key in the name of the city using no 
more than 12 ALPHA characters. 

Key Hi as the last line for each city: 
GTO 08 

I~ese ,Jabe!.s must be keyed into the 
main program and not as independent 
r:.ol!tjnes •. . They should follow line 85 
and must terminate with GTO 08. 

- ~ 

"ALPHA" 

Program Listings 
....,... 

' ~ O~ ·L?L " ~lTi 

::« ~1? 

G"il) 08 

05 ~B S 
c;:16 + 
~7 GTO 09 
0:3*LBL 08 

. €"~ -
10 CHS 
11~LBL 139 
12 STO 00 
13 T It1E ' 
14 XEQ ie 
15 CLI=! 

II destin.tlon city .arlier 
th.n Grnnwlch tim.7 

" not, th.n make hom. 
:;!.%~II" end edd 

if deltln.tlon City .arlier 
wbtrect ' 

s.ve tim. ~/ultmenl for 
LABEL'T2' 

• Do .. 1.tI .. tl .... 1Ub­
routine to get clock .nd 
dar. In st8clc 16 FIX 2 

17 I=ITIME ' 
. 'Get time Into ALPHA 18 "f- ... I 

l'3 X<>'T' 
20 DOW I 1 

2 t X< >., L InY 
22 X< >V ' , , , I

CaiCUIar. dey rrbm d.j. 

23 XEQ ,IH~ ~~k 

Sh - ' . r dey Itrl"' ,' '" . w 24 RVIEW ;''''O!. 
25 RTN ,' : " . 1'~ ;. ,J 'r 
26.LBL ;' t2'; ~. , ' " 

~; 

27 CLA ",0 

28 QRCL 13 i . Get city Mmt .m .... 
29 "f-. T I HE ldestlnHlon city) 

? u 
30 PROMPt 
31 -i2 
32 :« >Y 
33 X < 0? 
34 ... 
35 PBS 
36 24 
3 7 + 
::':8 ~CI.,. 00 
3 9 CHS 
40 XEQ H.l 
41 CUl 
4 2 RRCL 01 
43 RRCL 02 
44 XYZ RLM 
45 RTN 
46*LBL 10 
47 HMS'" 
48 EHTER1' 

'Allows ".g.ti .. Input to 
• be recognlz~ II PM 
i tim., to be contistenl 
: with Tim Modul. In· 

put form.ts 
" "'9Itl •• , conv.rt to 

24-11our form.t 

Allows routine 10 to eel· 
cul.te tim. " next dey 

Racell ~)ustm.nt end 
Rlbtract from midnight 

Get city oem. II etarm 
message 

Set 

Alm .. 1 routln. to c.lcu· 
I.te tim. offset end 
I ..... Iarm pMam.ten 
InX 

4'3 ENTER 't· 
50 24 
5~ / 

52 I~n' 

53 D~TE 
54 ;:..;: .< > 'r' 
55 DOTE'" 
56 LRSn< 
57 24 
58 '" 5.'3 S T-, Z 
613 CU< 
61 S TO T 
62 PIoN 
63 X < >'y' 

64 RTN 
65+L8L 00 
66 ool-SUN" 
67 RTN 
6S+LBL 1211 
69 "f-MON" 
7121 RTN 
71+L8L 13 2 
72 '. f-TUE" 
73 RTH 
74.L8L 133 
7S " f-I>lED" 
76 RTN 

'77+L.8L ~34 
78 "I-THU" 
79 PTN 
8e.L8L 05 
81 "I-FRI" 
82 RTH 
83*L8L 136-
84 "f-S~T" 
85 RTN 
86*L8L "COR 

V" 
,8 7 -8 
88 "CORVRLL 

IS " 
89 GTO 07 
90*LBL. "SHI 

r:" 
91 7.3 
92 "SII-IGRPO 

RE" 
93 GTO f) 7 
94+L8L .. Gt·I ..... 

~ .. 

19 

Number of daYI 

Set up stack for XYZALPoi 
tim., dot., no r ... 1 . , 

DIY of tho week slrlngl 

Corvallis Is eigh1 hours 
earlier than Greenwich 
time 

Go to dlspllY routine 

7% hours later thIn 
Greenwich 11m. 

, 
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it Prug .. :! ... Listings 

'35 
':1<;; " GEt·IE 'y'l=l" 
':;'7 GTO 0 7 
'? :3 +LBL " HI=lI 

F R" 
'? 9 2 

i00 "HRIFR " 
i0 1+L 8L 137 
1132 FC ? 55 
1133 CF 21 
1 04 QVIElJ 
105 Cl S TO 0 i 
106 RS HF 
1137 RSTO 132 
HIR • END. 

l 
I 

I 
I 
I 

, hour later 

2 hours lat9r 

If no printer. cle .. prfnte 
.rnlble flag to pr<lVent 
halt 

Sev. city nem. for 
messages 

• ..J'; : '~!-;.f;,:" 1'~' 1 

. {'Ii> . 'i<i~" 'l';;' 
~.~ ~~}r!' _;#t1~ ~ '.~, 
':' ;'., ~.A"' 

, . 

EXERCISE MONITOR 

This program can be used for timing periods of Aerobic Exerci se preceded by 
a pulse count and followed by pulse counts at one and five minute i nte rvals . 
It can also time a warm-up period and overall time li mi t. Runners can i npu t 
the various distance markers for any course and overall time goa l for t he 
course and alarms will signal when each marker should be reac hed to remain 
on target. Splits may be stored and later "replayed" and compared t o goal s . 
The course is easily set up before the exercise period and remai ns i n the 
HP41C till ready. A course can also be saved on any storag~ medium. 

The program consi sts of six main segments wh ich use many of the capabil ities 
of the Time Modu'e, message al~rms, stopwa t ch and cont rol alarms. 

label "RUN" . identifies the program, initializes fl ags and in teracti vely 
sets up the runn1~g course and options. If the user needs to record a pul se 
count . rlag 01 is set and will trigger a fifteen second pulse ti ming in terva l 
at the start and end of the course, followed at the end by another pulse 
cOUnt , in five minutes to monitor ,recovery. Warm-up periods and t ime l imits 
are also established during the Input phase. Any option thdt is no t wanted 
cah be skipped by pressing [R/S] with no input. The user is prompted for 
their course goal ; if liny,j and the successive distances of t hf:! various 
course legs are 1nput l The goal time is divided into segments t hat wil l 
trigger a control alatm, ':M", explained in paragraph 7 below, at the moment 
that the distance marke~ should be passed to remain on t arget. When all 
distance markers have been input . the number of splits desired is prompted . 
The utility of storing splits is b~st realized by having a coach or friend 
take the splits . , ' 

The initUlized program cOines to "rest" at Label "GO" whi ch has a global 
label'to facilitate a key assignment, if desired. "GO" will trigger the 
warmup period timing, initial pulse count, if chosen, and time limit alarm. 

"SPLIT" uses the programmable stopwatch command to store splits in 
successive registers by incrementing a pre- limited counter i n reg iste r 12 , 
If storing splits was chosen as an option during the input porti on of the 
program, the marker alarms Are very short to allow greater accuracy. 

21 

Label "FIN" simply stops ' the stopwatch, and trips the pul se in tervals 
after 15 seconds and 04 :45 minutes . The three pulse counts remain tempora ril y 
in registers 01, 02 and 03. 

"REPLAY" recalls the stored pulse counts and all stored sp l its forma t ted 
for printing. (May be replayed without printer). 

"M" is the control alarm that is triggered at each ma rker i n proport ion 
to the total goal time for the course. If the option of storing spl its was 
chosen, "M" sounds two high pitch tones only and resets to t he next marker. 
If splits were not chosen, eight tones would sound and a di splay of t he 
marker number. If the program Were running for several seconds to out put 
audio feedback signals and format an ALPHA display a split could not be 
stoted close to the "marker" if they coincided. The keyboard and user 
functions are only available when a program is not running or paused. 



1 
I 
I 
I 
i 

Registers 00 through 11 are only used during the input phase of the 
program. When the course splits and pulse counts have been displayed and/or 
printed they are available for plotting using the PRPLOT program in the 
HP82143A Printer and HPIl Module 82160A. Using this feature, you would be 
able to plot goals against actual performance allowing any arbitrary distance 
increments to represent the X Axis and %CH to be the Y Axis with the center 
of the paper represent 'lng exact compliance with the goal. It would then be 
possible to see a visual graph of performance, where you slowed down, rah 
too fast or any segment that needs work. 

, ;1 
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DATA REGISTERS 

00 Index for storing pulse counts .003 
01 Start pulse 
02 Finish pulse 
03 Recovery pulse 
04 Size Also used as retal' spl it index ' 
05 1 E-3 (.001) a constant repeated in the program 
06 Split index . 
07 IS' E-4 used to time pulse and wait intervals 
08 Marker n, during input 
Og ,. "WARMUP" . 
10 "READY" 
11 Index for recalling distance I converting to time intervals 
12 highest distance register n, Used to compute size required, store spl its 
13 " Distance marker store index 
14 ~ Goal HH.HMSS 
15 Start "GO" time 
Iii Time 1 imi t ", 
17 Warmup period ~ , j . 
18 Loop control for "M" ccintr01 alam! ' 
19 State distance marker inter\lals . ,~' 
20 ~." ,", ;\':~~'>J, • ~,f" ~t"i.i, 
21 ,\ ",; .. Ii .. ' " ,.;i~f~w· n ,,' , ,.. 

~~ . :t~. Ji~{r;; ,~~~3t·l:· :'·~" ," 
24 .;-,' begin after last "M" register 25 '''' ~.. .~ .. J,\. 

~JJf ' " '~·.E:~( 
01 
02 
05 
21 
25 
26 
27 
29 
55 

Set pulse alarm ahd wait interval 
toggle set/reset of "FIN" control alarm for pulse interval s 
store splits : if set skip marker display, shorten tones to 2 
enable printer, ,set and cleared when necessary to avoid output halt 
error detect, used to check for sufficient size to store splits 
enable tone signalling , 
User mode 
formats output display without decimal points 
Pri nter? ; ,~. ", '," .'. 

FUNCTION IlmEX 

RUN 
GO 
SPLIT 
FIN 
REPLAY 

Sta tus. 

Initialize, set indices and flags for options, check size 
Start activity 
Store splits 
End activity, trigger pulse counts. if optioned 
Read pulse counts and splits 

SIZE n Distance markers + n splits + 18 PROGRAM REGISTERS~ 

USER mode...QlL 

" .~' 
... ~. 
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to see how the program wor ks without runnihg it for an excessiveiy long time, 
we shall simulate the course of training undertaken by Wonder Woman on her 
secret island, who, with her HP41C to time her goals and performance, desires 
to run an irregularly marked course of ten kilometers in six minutes. 

~ROMPT INPUT FUNCTION DiSPlAY 

InHlaHze the program. 

lIy" [R/S] 

WARMUP If1S 1 Input 20 seconds 
.002 [R/S] (.MMSS) 

WIlT HMS1 Not needed tR/S] 

GOAL HMS1 6 minutes 
.06 tR/S] (.MMSs) it 

,+, ' 

DISTANCE i 1 [R/S) .... ~~, t 

DISTANCE 21 2.5 tR/S] 

DISTANCE 31 4.2 tR/S] 

DISTANCE 41 7 [R/Sj 

DISTANCE 51 9 [R/S] '-' " 

f",' i "t:.. 4 

DISTANCE ~1 10 t R/Sj 'f)' :-"A,:-;...'· 
• I ~.1 ' ') ' '-r ~ 

DIsTANCE 7? no input tll/S] i.' 

N SPLITS? 

to see th~ full marker display for this example , we mu st allow at ieast 
one split. 

[R/S] READY 

' 1· 

.,;~1-

o 

In actual practice , a runner desiring to run a ten kil ometer course, fo r 
example, in 00:40 :00 minutes would input the dis tances at known poi nt s , or 

25 

at arbitrarily spaced or even points, t i ll the end of the course. The distance 
might have been paced by automobile odometer or other means i f not an ac tual 
track. If we were to recall the regis ters, starting with R1 9, whe re Wonder 
Woman's distance markers were stored, we would see how they were di vided into 
linear time intervals. 

R19 • 00:00:36.00 
,R20 • 00:01:30.00 
R21 • 00:02:31.20 
R222 00:04:12.00 
R23 z 00:05 :24.00 
R24 • 00:06:00.00 

When ready, to begin . " " , 
[R/S] or [XEQ] "GO" 

The first display seen will b~ ' "PULSE", signaling the start of a 15 seco nd 
interval to be used for taki ng a pulse count. After 15 seconds , a message 
alarm is triggered, BEATS:? Acknowledge the alarm by pressing (+ - ) and 
input, foi' example; 17 beats counted. .;':' 

!'. ','j7 ,~ .• " '1 it, tR/§] , ~ , j ; AATE"68 ' 
))~ . . ,,;' ,,,~' . ,( " '" 

WARMuP / ,':''''j..}.. ,::." ' '~;;:!--:" i't . 
. ·oJt-:t \ Jt'i4:.'\.~., ~!~,~. 'f-:, . ;;(lti< .: ... y.~' 

A wa rmu~ ~~~td' wllt ' b~ H '>\.i~ 'n ' tK/s) is pressed. (All ow ti me to prepare ) . 
."'", .' '''',' ~ :'~/"': ~" , .. ,,If-/,' '" .' ' ... 

I , >'1,.1 • [~/S] WARMUP 
~ '~' .', ,;" I 

At the end 01 t~ ~armu6 period ' nother message alarm will trigger, di sp layi ng 
READY . Acknowledge the illarlfl bY pressi ng (4--) or any key . 

REAOY :' ,r c,' . :~.' tllls1 ~ 
: ~. P , ;.. • 

As each marker should be pa ss~d. a §eries of 8 high-pitched tones wi l l 
sound, followed by a display of .... 

MARK (n) 

Let this , exampl ~ run i l ll completion at 6 minutes. After the displ ay 
MARK 6 is seen I 

[XEQ] "FIN " 
• 

In practice. you might like to select key assignment s fo r these functi ons, 
or using Extended Functions/Memory Module HP82180A, modi fy the prog ram by 
inserting PASN at appropriate points during initialization of t he prog ram. 
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1. . , WAIT 

"WAIT" is displayed for 15 seconds followed by PULSE 

BEATs=? 29 tRIS] 

After 04:45 minutes the WAIT and PUlSE alarms are repeated to alloW yoU 
to monitor pulse recovery. ' 

Replay the stored pulse counts. No splits. have been stored or they would .. 
also be replayed. 

tXEQ] liREPLAy" PULSE 1=68 

fRIS] PULSE 2= 116 
RIS] _ PULSE 3={n) 

[RIS] 00:00:00.00 (no split) 

The various options offered by the program may be used in any combination, 
for example, store splits under program control by skipping all of the 
initial prompts until N SPLITS? 

I~ the program "Times Out" and the machine turns off automatically after 
b
1 minutes, no flag used by the program will be affected. Flag 21 would 
e cleared and have no effect on the displays • . 

, ; 
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USER INSTRUCTIONS 

jJ) 
STEP INSTRUCTIONS INPUT FUNCTION 

1 Load the "Exerci 51! Monitor" ("RUN"! USER 

2 InHiaii~e .t~~~~r~J;~~. -. ··.- ;l..~ .. · ~.' . [XEQ] "RUN" 

3 If you requir~ a timed period 'to check --
WI~o~ii~!~~{Jd ' .'.- .--;- ----- - :~: 0;- f:m 

_. ._.., .- - " -- - .-.~.~ -- _. .-
4 Input warmup ~eriod length, o~ skip if . not needed. ... . - . - ·'r··-- ....... . - '" HH.MMSS " 

.. --.- - - --~-.--.-. --------, . 
5 Input the maximum amoUnt of time you 

want the exerciSe perfoiI to last: - Mar · 
also be .s.klpped .Jf not app1fcable, . _.~··_·. 

i 
6 Input the course goal, total time for ' 

-. the complete course. sklp--fr-nla-:--:----:-
. '.. : 

7 

--.- .,._- . 

- •. -,-. 

HH."""SS 
~ 

Hii.l+Iss 

-

I-
Input the number~t Splits yoU 'anticf~ .; 
pa te sto'rl iig." If n i pjfe<l. -diStanc-e-' -- --~ 

mar~e,r, . .,.~uJ.p.~T~~pJ~y·.W!1.l . ~'L~h, .. of· ~J;e,!le~ . ,._. 

-" 

to a OW grea~er accuracy Or sp ~s. To 
see the ful Loutput.. dJspUy . input aL_ ... __ . . 

. .. 

S --_. 

.-- -

least one split. ,'; .. :, _ .,.' n splits 
_4 __ ~ .I...._,l...... ,. :. .~ _.:~ .... ___ .2 .... ~~.~_ _~._ . 

Whet' n"~l!adYJ~J\' ~~t~L l.f.Jhe ~Mc l~~ has.~ __ . __ 
no ut:en t 'oue eu. . . . "- -4 '.f.,: .. ~I \ ) 

E1se,_. __ __ ._.~_~ ___ ~_"::L J _., ___ . 

9 Pu1 se option. . . . I... ", J 
When "PULSE" afsp1aY- -is··seen·, tike 'a '-~ ,. -_.--.. -.-
pulse cOl!n~_untitlJl!!ssage alarnLll_,-__ .-- ___ . .. 
dl splayed. :. ' .• ; i 
Input -- co-;;;;f: ' .. ----,-;'-;. .+ ", -.:~- ~ _ ..... 

___ • _.. __ ._____ .~.;.._..--:.Io.>._ 

10 (This dispiay will not be seen if this : 
option was not chosen). . .. 

11 When ready to begin Warmup period. 
Acknowledge the alarm. 

~ Ready to start the Exercise period. 

13 To store splits. (Must be assigned to a 
USER key to be effective). 

* markers + splits + 18 

{R/sl 

[R/S] 

TRis] 

[R/S] 

[RISj or 
[XEQ] "GO" 

[RIS] 

[R/S] 

[RIS] 

(f--) or any key 

[R/S] 

[XEQJ "SPLIT" 

27 

SIZE: m+s+18 * 
(HP.41Cj 

DISPLAY 

PULSE? YIN 

WARMUP HMS? 

LIMIT HMS? 

GOAL HMS? 

N SPLITS? 

READY 

PULSE 

BEATS=? 

RATE= (nn) 

WARMUP 

WARMUP 

0 

Audible feed-
back; . nnnn 

! 
J , 

.1 
1 
h 
( .. , 
1 



-------_ ... -.. ---. - .-

USER iNSTRUCttONS 
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STEP INSTRUCTIONS 

14 During the exercise period, if the Goal 
option was chosen, there are two 
possible outputs. 

Split option. Feedback at the check­
point or distance marker consists of 2 
high pitch tones and a display. 

No splits. Feedback consists of 8 high 
pitc~ tones and an ALPHA display. 

No acknowledgement is rI!qufred-. 

15 En!! of exerche period. _ _. _ 
A USER mode key assignment would also be 
helpful to access this function. 
There are two possible results of this 
action. 

No puise option chosen. 

16 Pulse option. 

A 00:00:15 second interval is timed. 
Prepare for a pulse r.ount. No 
acknowledgement is necessary. 

Take a pulse count tfll the alarm is 
heard. Acknowledge the alarm. 

Input count. 

17 To read back splits and/or pulse. 

Determining the SIZE requirement. The 
data size required is 18 + n splits + n 
distance markers. Alternatively, you 
may choose to Jet the program calculate 
the required minimum size. If a prompt 
of RESIZE = (nnn) is seen, RESIZE the 
HP41C and press [R/S] to continue. If 
you have an HP82180A Extended Function/ 
Memory Module, see page of the Own­
ers Manual for the methoOIOf having your 
program check and set its o~m size. 

INPUT 

n beafs 

"UNCTION 

[XEQl "FIN" 

o or 0.0000 

MA~R (ti) 

two tones 
o or 0.000 

wAIt 

PULSE two tones 

(~-) or any key BEATS=? 

tR/S] RATE= (nn) 

[XEQ] "REPLAY" Pll.SE n= (nn) 

nn:nn:nn.nn 
•••. till end 

I ~~ ____________________________ ~ ____ -L __________ ~ ________ ~ 

•• 

Pr'ogram Listings 

1C12 CF ~l. 

83 CF 95 
~:H c-r 2';l 
0~ "Y" 
136 ~STO Y 
07 " PULSE? 

Y /, H" 
08 RON I' 
O'? STOP 
113 ROFF 

Inltlilin the fllIIII that 
will be te.ted by the pro 
grim. Fleg 05 If .. t sig' 
nlfl .. ..,lIts. FIlii 01 .. t 
for pul .. , 

Prep .. lUCk filr option 
tnt 

Pul .. option? 

StOP In ALPHA mode 

11 RSTO X ALPHA to stack for 
12 X =y? . 'comlMrllon • 
t 3 8 F e 1 ,If y .. , set FIlii 01 
1 4 C L R G PrllYents .-11 of u .. l .. 
1 5 1 E ~ :3 ..,lIts or r:1 points 

16 ~TO' "'5 Ifyouwil be using high - .., , I numberwd dill! <IIIlmrs 

17 3 , i ;'e~:;:'il:rpose .. 
18 '" ~ '. :E-3I.1 conetlnt thotwlll 
19 8TO 0'" I be uood by the Pl'opom 
2 iii 2 to form ISG loop con-
2 1 " trot numbers 

I 
Regl.ter 00 whist.". , 

22 STO . '217 pul.counts 
23 "WRRMUP 1!5..aonds,tobe uood 

H M S ? .. for pul. ond Wilt 
24 C L X Wlrmup opdon? 
2'5 PRdMPT {:'> .. i ;1'::lIze X for Input 

2". S TI)l 7 ~. > " Store InpUt odl,t ... lt 0 
27 "ul'lti' H ' . 

M8?" .':t;{ ,; ,,,:,,"' Limit ~d.dlir ~, ~ 
28 CU< '" i " ,/f.' 
29 PROMPT Ol.def ... lt " 
30 STO 16 i 
31 M GORL Hl'l 'Goo! for tho course 

S? .. 
32 CLX 
::n PROMPT 
34 8TO 14 
35 X=0? 
36 GTO 02 
37 1.8 
38 STO 13 
3'3+LBL 12''21 
413 1 
41 8T + 13 
4 2 "II I STRt-IC 

E " 
43 FI X f.3 
44 peL 13 
45 18 

, (option). moy ,Iso bi 
.klpped 

Def ... lt I. 0, UIIICI for 
liter test . 

If no goll, .klp next In· 
put sequance 

Store Index for dl.tlncl 
morker Input and .tora 

Loop .ntry point 

Increment counter, 
dlstlnee 

G.t Incr_t Vllue, 
, n-1...1 

4':':. -
<I. 7 APCL ~< 

4:" "f- '~'" 

49 r= t ;~ 2 
50 CL::< 
51 PROl'lPT 
52 STO HID 

13 
53 >< .. "'~ 
54 STO 08 
55 X .. (, ~· 

56 GTO 130 
57 peL 13 
58 19 
59 -
60 ' PCL 1<:15 
61 ... 
62 STO 18 
63 R CL 13 
64 STO 12 
65 1 
66 
67 ReL 05 
68 * 
69 19 
713 + 
71 STO 11 
72 STO 13 
73*LB L 1<:11 
74 PCL 14 
75 HP 
76 P CL IND 

11 
77 RCL 08 
78 /' 
79 * 
80 HI'1=:, 
81 8TO IND 

11 
82 I SG 11 
83 GTO 01 
84 PCL 13 
~~ STO 11 
86+LBL i<12 
87 "N SPLIT 

S? .. 
138 CI . X 
89 PROt'lPT 
913 X " I<:1? 
91 SF 1<:15 

29 

Format ALPHA prompt 

Star. distance according 
to indexed value 

If not 0, savo number of 
highest input 

If not 0, continue Input 
loop 

If 0, format Index for 
recall of dl,tlncl' and 
conversion to tim. for 
alarm. 

Loop control 

Save to form .pllt Index 
later 

ROS-E·3, build ISG loop 
number 

G.t .tlrt register 

R 14c coursa goal 

To decimal time 
Recall first dl.tlnce 
marker 

Recall number of mlrko .. 

Dlvlda Into goll and 
convert to time 

Replaca distance with 
time 

Increment counter. 
repe.t loop 

Loop ended, get start 
register saved at lIne 72 

Reuse Rll 

Split option7 

Prepare input test 

Option chosen, set split 
Fleg 
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Program Listings 

r-----=--~~~~~~------------------~--~~~~~~~~--------------~" 9 2 "F.' E S I Z E > Tost for sullicientslze, 1 d I) .:. F.' I .. i... 1 ;<1 Got 'READY' string 

93 '=I X CJ 
'?4 SF 25 
';l5 R~'- 1 2 
';l6 + 
97 1 
'3:3 + 
99 RRCL x 

teJa LRST X 
1131 
1132 STO €14 
103 PCL IND 
X 
1134 FC? 25 
1135 PROMPT 
1136 FC?C 25 
1137 GTO 132 
108 RCL 04 
1139 RCL as 
1113 * 
111 ST+ 12 
112 RCL 12 
113 STO 96 
114 SF 27 
115 Fi x 4 
116 "RERDY-
117 RSTO 113 
11:3 PCL 113 
1'.9 RTN 
1213*LBL "GO" 
121 CF 02 
122 FC? S5 
123 CF 21 
124 SF 26 
125 FS? e1 
126 XEQ 05 
127 FS ? 01 
128 PTN 
129 SF 132 
1313 PCL 11 
131 STO 13 
132 CLST 
133 RCL 17 
134 x=e? 
135 GTO 03 
136 "~IRRNUP 
1''' 
13 7 ¢lSTlj 89 
138 PPO~tpT 
13'3 CLP 

to onsuro thlt program 1 4 1 T I t'1 E Tlmo oflsot for Ilarm 
will not flil to store '. 4 2 Y t., ~; ... 
F=!~~r~:ts l d '1 :.< '1 Z 14 Lt1 
Set orror Flag 1 4 4 T I) t·l E "" 

Computo slzo requlr. 
ment 

Formlt ALPHA display 
If.-ded 

SIZE 
T ost If raglstor o"isu by 

Ittemptlng I recall . A 
recall would.not pl_ 

. unw.nted v.lue In 
<-vlster. 

If lOSt foiled, thon dis· 
play prompt 

'If the Flag was ctolred, 
. .....m. thlt size will 
; be ch.nged 

"

Prosslng filS will eyclo 
back Ind continuo 

Storolnde" 

,Split Ind." 
:s.t fI" mode to display 
1 time 
SIYO prompt for rouse 
LelYO In X register to be 
_n whon machlno Is 
turned back on. 

Globlilibel Illows I key 
osslgnmont 

Flag 02 will be used to 
toggl. pUlse Illnn It 
proper tlmos. If no 
prl"ter (IIk.ly In this 

; IPPllcltlon) Cleer Flag 
21 to provont hIlt on 
output (AVIEW) 

Set tone Flag for feed· 
blCk messages at gool 
mlrkers 

If pulse option chosen, d 
pulse allrm 

Repelt Flag test .. no op 
. or return .klpped If no 

Flag 
Now togglo Flag 02 on fo 

Illor tost by FIN routine 
Glt Index 
Preplro stICk for olarm 
. commend 
No Wlrrnup requlred1 
Then ,kip 

Prompt: w.rmup period 
next 

·Seve display to pllCo In 
X during warmup oct. 

Inltllllzo ALPHA 

145 TOIlE 9 
146 R ( : I_ 1 ~3 
147 ( : ' . P 
14 8 QRCL 09 
149 · '::W I El~ 
15') RTN 
1'51.+L8L 03 
1 '52 PU~~Sl~ 
153 CLST 
154 SETSW 
155 TIME 
156 TONE 9 
157 TONE 9 
158 STO 15 
159 RCL 16 
1613 X=0? 
16i GTO 04 
162 CLR 
163 FIX 4 
164. RTIME24 
165 Ht'1S+ 
166 X'v'ZRLN 
lE.7+1.8L 04 
1 ",. :::: p e L 14 
1 ",.9 X ><W? 
1713 GTO 20 
171 RTN 
172.LBL "spL 
IT" 
173 PCLSW 
174 FIX 4 
1 75 TO~~E 9 
1 76 TO~IE p 
l,77 ISG 12 
178 STO HID 
12 
1 79 RTt~ 
18"'.L8L "FHI 

181 STOPSl·J 
182 T')~IE .,. 
1:33 TOI·IE SO 
1 8 4 FC ? 01 
18'5 RHI 
186 CLST 
P,:7 T I11E 

Mossage II arm .ot 

Feedback: sUrt activity 
dlsployed 

Got 'READY' string In X 
Get 'WARMUP"string In 

ALPHA .nd display. 
When ollrm Is acknow· 
ledged. the message will 
remlln In X 

Stlrt activity tlmOf' 
Set stopwltch to 0 

SIYO start tlmo 
Signal ICIlvlty stort 

Tim. wlli be used for 
setting .Iarms 

il tlmo limit chosen, 
stIrt here 

"not, skip 

Tim. tlmlt messigo Wlil 
be tim. formltted 
nn:nn:nn 

TIme limit Ilami 

Goal tlmo 

"th.re Is I goll. set 
mlrkor Ilarms. If not, 
do nothing 

Globallobel allows flster 
execution If ISSlgned to 
USER kay 

Get stopwltch 
Display when done 
TIck·tock feedblCk that 

split was ICtullly stored 

Incremont split counter 

Stop 

Giobll lIbel for ond 
routine 

Tormlnate activity timing 

Audlblo feedback 

Pulso not wanted1 ST.r~ 

Else, set up stack for U 
olorm commend clock 

·t­
'z' t" 

~~ 

L 

Program ' Listings 

r;;' CL 07 
189 HN~;+ 
1. 9') ,; t ·t · " 

19 1 XYZALM 
1 ';l2 "I,JAIT" . 
t '3'3 PROt1P -('6 
194+LBL 135 ' 
1 9 5 FC ? 55 
1 '36 CF 21 
197 "PULSE" 
198 Rl,.'iEW 
199 "BEI;lTS=1 

CLST 
RCL 07 
TIME 

+ 15 seconds (stored It 
Inltilliutlon) 

ALPHA Illrm commlnd 

. DlspllY r8qulred activity 
I 

. , 
No prlnter1 

.Be sure AVIEW wili not 
: halt program 

Now take pul .. 
Message lor IIlnn 

's.t up st.c:k foi IIlrm 

15 IICOnds added to ~ 
clock 

2121'3 
21211 
202 
2133 
204 
205 
2136 
207 
20S 
2139 
219 
211 
212 

~ ~~ ~ ~ \, _ Start signal j ' 

TONE 9 . , . 

'.; 2i3 
214 
2 15 
21'; 

XYZRlI'I . '" ": 
• iii 4 3 'I -"" 00 again in d nilnui~ 
HMS.J. · ::. ,.: 
.. l' l' F i H .r . . I Alarm ontry pdlnt 

~ S? C (3 ~ :~.:: IAlorm toggle Flag t 

XYZALM • ':', .. 
C U f . :;~.', ICletJr display. 'WIlt fof 
S TOP I . . puls .. ltrm to display • 
<1 .....,; : 'OEATS-1' \. ~ 

>4< ,I 'Multlply pulse .!&;"t by 4 

- I... ." .. " .. ';. Seve pUl .. count 
. t ~ ~ ... ,.;. ~. ': ', to !/It rIll/minute . 

217 STO I H '," R01,02,03 
130 • 
218 "RRtE= " Dlspiay 
219 FIX e , 
2213 RRCL >< , 
221 RVIEW I .~ , 
222 RTN I .,\ fI' • 

223 * L B L ., REP Recall splits ,nlINi .. 
LRY" ,;. : counts 

224 SF 21 
225 1.003 
226 STO 013 
227 FIX 0 
2 2:3 *LBL 06 
229 "PULSE" 
23€. RRCL 130 
231 "1-=" 
232 RCL IND 

Enable printing or force 
. ~~~EW output dlspllY, 

Inde" for pulse count 
'DlspiIY significant dlglU 
. only . 

inde" number 

.Dlspl.y only If not 0 

235 q'· ... '{El·j 
236 1 '3 1; 00 
237 G~O (I'::' 

23:~ ~ C L 06 
239 1 
24121 + 
241 FI X E. 
242 STO 04 

. 243.L8L 1217 
244 PCL IND 
134 
245 CLQ 
246 rHIr1E24 
247 RVIEW 
248 ISG 04 
249 GTO 07 
2513 CLX 

~· 251 FI X 2 
252 RTN 
253+LBL uM " 
254 8 
255 FS? 95 
256 GTO 08 
257 TONE 9 
258 TONE 9 

I., .259 GTO 20 
2613*LBL 1218 
261 TONE 9 
2~.2 DSJ:: X 
263 GTO 08 
264 FIX 13 
265 M"1r:lRK .• 
266 ReL 13 
267 19 
268 

,; 269 iHT 
270 RRCL X 
271 CF 21 
272 RYIEW 
273+LBL 213 
274 CLST 
275 RCL 15 
276 RCL IND 
13 
277 HN S+ 
278 "l' ·tM" 
279 I SG 18 
2813 XYZPL~l 

281 CLX 
282 ISG 1 3 
283 A· END. 
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DispllY Ind ~t next. do 
not stop if printer 
attached 

Number of splits 

Tim. format to ALPHA 

Recall indox 

Get splits 

Into ALPHA 

Print, or stop and get nex 

Lelvo dlsploy cloer when 
dono 

Control alarm entry point 
If splits option chosen, 

two quick tones only 

Set up next eontrol Ilorm 
for marker 

.Tonoloop. sound eight 
high pitch tones 

Format ALPHA dlspllY . 

Got number 01 mlrker 

AVIEW must not h.lt 
progrlm or next control 
Illrm will not be sot 

Two by to I.bel boeouse It 
I. Iiso called .arller in 
program 

Set up stack for allrm 
Stlrt time 
N."t goal point 

Control Ilarm 
Loop control 

. Leave In X 

;Incromont goal regl.ter. 
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AUTOMOBILE TRIP COMPUTER and SPEED CALIBRATION 

','TRIP" and "CAL" are two programs designed to work together to perform timing 
functions on automobile trips. "TRIP" may be used without "CAL" though local 
label functions [III] (c), [III] (d) and [III] (e) require data calculated 
by the "CAL" program. Users of the "TRIP" program can calculate their , 
estimated time of arrival and required speed to a planned destination. The 
program ,has routines for setting periodic alarms, converting tachometer RPMs 
to speed in a given gear and correcting a speedometer reading. Alarms may 
be set. cleared, changed or merely silenced at any time. A feature of the 
program is its ability to be ~nterrupted and restarted as often as neede~ t 
Either the HP82180A Extended Functions/Memory Module or Card Reader 82l04A 
may be used to save data needed to restart the program. Time-outs are 
iJ lso provi ded. 

, The programs contain several routines that may be useful in other appli­
cations. All of the routines in the program are written in "blocks" and may 
easily be extracted or modified for other use. There are only two subroutines 
in the program, an ALPHA prompt and a version of the "AlMREL" program in the 
Time Module Owners' Manual, page • Its use prevents data errors when alarms 
are set relative to the current cTOCk time and produce times greater than 24 
hours. 

label (A), the Chime routine, sets a periodic tone signal that may be used 
for signaling or as a keep alert signal on monotonous stretches of highway. 
To maintain a constant interval between alarms, the interval is added to the 
last alarm time rather than the clock time, negating the time lost by label 
searches and the alarm calculations themselves. like all of the alarms In 
the program, the chime alarm Is always set by the program and stored In the 
alarm stack without an automatic reset . The chime may be set at initializa­
tion or bypassed and set later. It may also be changed or cancelled. When 
a c~ange Is desired, the existing in the alarm stack must be cleared. To 
enable the program to perform that task, the clock is temporarily advanced 
using the T+X function to Immediately before the alarm triggers. When the 
chime triggers It encounters a disable flag and returns during a pause. 
The clock Is then retarded to normal time. This routine assumes that a 
great number of alarms will not conflict with the chime. Finally, when , 
the alarm. is activated, it first saves X, Y and Z in storage registers and , 
later restores them to prevent calculations in progress, if any; from being 
disturbed. 

Label "2" is set as a control alarm at the start of the program to keep 
tract of 100s of hours when ' the stopwatch rolls over. Because it is set 
whenever the program is initialized, false starts should be avoided. 
Superflous alarms ,may be cleared manually by using the AlMCAT function, 
page _ Of the Time Module OWners' Manual. 
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label (G) is a time-out feature that, when activated, subtrac ts hours and 
minutes of rest time from the total driving time. An alert i s sounded approx­
imately every ten minutes to remind the user that a time-out is in progress . 
It will remain set until cleared by Restart; toggled by pressing the (G) key 
again. When Restart is initiated, although the time-out alarm becomes due. 
it does not sound a tone or display a prompt. The alarm will not be reset 
until toggled again. Label (J) prevents the alarm from appearing but does 
not cause time to be accumulated 8gain. This way a time-out can last 
overnight, for example, without hearing alarms every ten minutes! 

label [III] (a) resets the, running stopwatch, presumed to have been 
interrupted, to where it would have been if not stopped. It uses Clock 
data to perform the necessary cillculation and then adds the amount of time 
used by the routine Itself to restore the stopwatch. The necessary data are 
the time the trip-clock started ahd the current clock time. The difference 
is calculated and multiplied by the number of days and the stopwatch is set 
HOD 100. This may be performed at any time after starting the program 
although a trivial error of a few 100ths of a second may gradually be intro­
duced. The Calibration program, "CAL"; repeats the routine to allow the two 
programs to be used independently. " 

label (E) is a D=RT calculation to estimate time of arrival and format 
the output hi clock time; a date disp1ay is also seen if different from the 
current date. A straight line calculation will give fairly credible results 
for typical interstate highway travel. Inputs can be in either miles or 
kilometers as long as they are cOnsistent. The program treats them only as 
units and does not convert ' or name them to allow easier input and faster 
calculations. If you w1S~ to 'add conversion routines to th1s program , two 
conversloh factors may be useful; ' Miles to Kilometers, Miles ENTER 5 IN* 
(accurate to 2dedmal places) _a~d l1ter~ to Gallons, liters ENTER 3.785 /. 

. .;t ... ~ 

Calibration is a routine thatc41cu1ates II vehicle's speed accurately by 
translating engine revolu~1ons in a' glven gear to miles per hour. To adapt 
the program to kilOmeters, a conversion factor must be added. Although m~th­
emat1cal routines exist that calculate road speed from the tire rolling d1a­
meter and transmission ratios, It is more realistic and practical to actually 
time a vehicle. Tachometers on manual transmission vehicles are generally 
a more reliable arid linear gauge of speed than speedometers. However, speed­
ometers may also be calibrated by the program but commonly have non-linear 
errors. A correction factor calibrated at 50 miles per hour may be virtually 
useless at 35 miles per hour depending upon the vehicle and Individual gauge , 
Therefore calculated factors should be trusted only in a range close to the 
calibrati~n speed. 

It should be noted that a typical reaction time, wherein a mile marker is 
seen and the ENTER key Is pressed to take a split is about 100 milliseconds. 
This means that the splits taken on a measured stretch of road should not 
vary more than a few hundreths of a second from mile to mile to be reliable. 
If this Is of importance, routine might be added to convert the different 
splits to decimal form and accumulate them in a statistical block of registers 
( REG =32). An acceptable standard deviation could be chosen and tested. 

33 



important data used by the "TRIP" program is retained in higher hlmtbi!red 
data registers and will not be overwritten by accidentally storing up £0 eight 
splits too many. Normally, four or five miles would suffice and the program 
only counts from ~ through 10 . Registers 05 through 10 serve primarily as 'an 
overflow bugger though they may also be used for additional splits such as on 
a ten mile odometer calibration run in a Time and Distance Rally. 

When the running program executes line 39, the calculator is put into 
SW mode and the keyboard is redefined to stopwatch functions. Although a 
number of functions may be performed in this mode and the stopwatch may be 
controlled by the [RIS] key, the program is still running. When the stopwattH 
mode is exited by manually pressing llll] (~-) the program will resume normal 
execution and trigger past due Control Alarms, if any, that may have come 
due but could not execute during the single line, SW. If the chime routine 
were set to a very short interval, such as five minutes, and had come due 
more than once it would execute one time and become past due. It would not 
automatically reset. This inconvenience is rarely encountered with Control 
Alarms. 

"CAL" does not use flags or registers that are used by "TRIP" althougli 
it does provide data for Tachometer RPM to speed conversion and its inverse 
"CAL" resets the running stopwatch as if it had not been interrupted. It i~ 
not designed to correct the stopwatch if its use has bracketed the midnight 
hour. 

': ~. 

e·", ~,~ , , 

I 
I-, 
I 

DATA ~EGISTERS 

00 - fo 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20' 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

FLAGS 

03 :/~:' 
04 
05 
07 
08 
Og 
10 
21 
26 ' 
55 

Split and overflow buffer 
save X 
save Y 
save Z 
Counter, greater than 0 splits 
total time, calibration routine 
store gear, index for "CAL" 
scratch , 

' date start, MM. DbVYVV " 
index, high split 
index, low split 
SW n(100) 
start of trip, clock ttrne 
chime, next occurence: interval, HMS+ 
chime interval 
odometer start 
planned distance 
time-oot " 
speedometer correct10n ta~tor. default 
gear 3. miles/hour/ohe ~PH . 
gear 4, ,) ".. " , II "l,, 11 ~~ "::; '~ .. 

5 o i( h :' W 'Ii,. !! 'I:~-:: ,~.' gear I • ""\r4'" ..... !'if.,~' : ,:, 
J '; ':J.' -it' "~ ,,"<,'~fi 

'gea r 3 <1: I .; 
gear ~ '._ , ~#. ", 

is 1.00 

gearS ',. 
cancel/disable Control a1arms, deS" and "T-" 
chime alarm is set, used by Reset routine 
calibrate tachometer . 
Time~out in progress, enable and maintain, not cancelled by 07 
printer enable ~",', 
clear , tone flag, first pad through chime rou·-.:tTin;o;e~(~------cl 
Printer existence 

Flags 0o-07 ,maY ,be USed during th~ iNSTAT command, if HPIL is used with­
out disturbing program operat1on. 

USER KEYS 

I!) c) 

!
I!) !a) 
I!) d) 
/I) e) 

Reset s topwa tch 
Tachometer/gear/speed conversions 
Indicated to actual speedometer reading 
Actual to indicated speedometer reading 

Chime, change and/or reset 
Time-out / Restart toggle 
Total driving time 
required speed to distance in (n) HMS 
Estimated clock time of arrival 

Execute "Cal ibration" program and return _ 
Cancel, Disable Control Alarms 

22 data entry, 
tachometer 
ca 1 i bra tion 

,~ 



sOme of the answers displayed in the following example are dependent upon 
the time of day that the example is run. 

Use the "Automobile Trip Cooputer" on a vacation trip, driving 575 mfles 
between Corvallis, Oregon and Palo Alto, California. 

Use the "Calibration" program to calibrate the tachometer of your vehicle 
on a five mile stretch of Interstate Highway. Use the cal culated correction 
factor to be sure you are actually driving 55 miles/hour. 

PROMPT INpUT FUNCTIoN DISPLAY 

Load the ht~IP" program. GTO •• Load the "cAL" program. 

initial He the program. [XEQ] "tRt~ A 

OoOMETER? Input odometer at 
start of trip. 

tOREX? 

!i1~TANCE? 

til! ME / fils ? 

16000 

Correction is 
present 1 y un­
known. No input. 

575 

Input a 5 minute 
interval to see 
how the Chime 
works .. 05 

[R/Sj 

[R/Sj 

tR/Sj 

[R/S] 

You might like to drive "straight-through" 

(0) 

OOOMETER? 16000 [R/S] 

ARRI VE/IfIS 1 10 [R/S] 

and be there in ten hours. 

REQ SPD~57 . 5 

The result of the next operation will depend upon the actual t ime of day 
that you are running this problem and the time elapsed since the beg inning 
of the trlp. Thls example assumes that the trip was started at 7 AM and 
the answer wi t l be close to i hour later than the start time. 

You have been drivlng 2~ minll'tes and wish to know your proj ected arri val 
time. . , 

(E) 

ODOMETER? 16023 [R/S] 5:25 PM 

If the projected time of arrival kould be on the following day, t he 
date wouTd also be displayed. ,fbr example: 

. _'. '::-. 5:25 AM 10/15 
"~' ..- I"· r-" •. ,"-"" O):~!'i . 

If you input A.fictiiious distance, the calculator may assume you are 
traveHhg aLUn!lsiJlI11y high speed. 

You woUld like ~o stop at the Goiden Arches. 

/:';' ':~ . (B) '~~i/>t,':.l~~,~;. -.'\ " TIME OUT ... TIME OUT 

later; l] efi' you retUrn to Ydur ~ehicle: 
. ' (~)" . ' .. ~~1~~~,:r:1.i;, ',', RESTART 

-: ." ·J.~1 j ~}:;:..::f'~';'';' , , 

How 10ng have you been drl VtM (·i1J~:'~.' , 
, ): ~,;, .'t.' ;·.t(i~ :J . '.p.;t, :t> • 

;. " KC~(C . i~:\~~~~'I!<j~ "~'.' DRIVE£OO: (mi nu tes ) 

Ttl!! I c~l~ ~'t ;';;" f~nJ: tgnreft1~fiJ L l o I YOU 'll nd s hou I d be c ha nged to 
a dlfferent -In. terval. h' ... ;',...:~~. ~ . 

, 1.(,,, .. ,_, .,· ..... .. 'jJ:~ ilIl tf' 

""''''(A) .;, ::" .. 
• • 1 '.. .. ~ It, _, ilESET ... 

CHiME/HMs1 ' tnput any interval o~ continue to next operati on. 
., No keys need ·to be pressed to ignore prompt. 

if the chime is hot being' reset. you might press (J). The alarm would 
be triggered once, but not heard or reset in this case. 

r- • ~ • ~ ( 
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Use the "Callbration" program. 

. . (Fj 
Use of the (F) key enables a return to the "TRIP" program. The remainder 
of the examples are in the "TRIP" program. 

TACH RPM? 

GEAR? 3/4/5 

3000 

4 

[RISJ 

[RIS] OO:OO:OO.oo--ROO 

[RISJ when ready 

~ress ENTER at approximately the following intervals to simulate actual 
operation: 00:00:55.4 ENTER 

00:01:50.8 ENTER 
00:02:46.2 ENTER 
00:03:41 .6 ENTER 
00: 04: 37.0 ENTER .• ;. :"P <t 

[RIS] 

the splits in actual use would be stored at mileposts. 

Press [IIIJ ~-) to exit SW mode and resume program execution. 

If either of the Control Alarms, Chime "CS", or Time-Out "T-" came due 
it would be triggered before the program resumed execution. 

Your output display should be similar to: 

[RISj 

S/COREX=1.08X 

1K RPM, 4=21. 7 

Your vehicle travels at a rate of 21.7 mileslhour for every 1000 RPMS in 
fourth gear. 

if you have executed the program properly. you wi11 again be positioned to 
the "TRIP" program. Do not press [RIS). 

What shOUld your speedometer indicate if you wish to drive exactly 
55 mil es/hour? 

55 [III) (e) INDIC=50.8 

, ja 
, .. ~-~ 
t .,' 

When the speedometer indicates 50.8 mi1es/hour. you are actually travelling 
at 55 miles/hour. 

till] (c) 

GEAR i' 4 [RISJ , , 
t 

I" '- ,I,' 
SPEED No input "'C' [R!SJ '1i(;' 

RPM? 2700 [RISJ SPEED=58 .5 

The actual results may vary lightly due to the variation in the stored 
splits. If they are close. you have been running the program correctly. 

. . 

Operating Limits and Warnings 

Es~imated time of arrival cannot be calculated if the input odometer reading 
is equal to .the ~tart odometer reading. 

• ,~- I • ,..~ ~ ~ ~.. ~t I ", I ~ 

if any aiarniS win be trfgger~d . before' the chime. with the exception of 
Time-Out. the label (A) reset routine will trigger them prematurely. 
Befo~e resetting .the chime. use ·the ALMCAT mode of Ti me Module operation 
to purge unWanted chime alarms. Flag 08 Should be clear. In most cases, 
the reset routine will clear the chime without disturbing other alarms. , , 
. . . .' I , • t . 
Calibrated constants for Any vehicle will vary slightly with environmental 
factors and ,tire inflation. ,; .. . 

"cAL·· '1s w~itiejf to calfbrate ~auges t~ mdes/hour. For kilometers a 
conversion constant, 1. 61 i must be added . 

Status: 

' SIZE: j2 

FIX: 1.2,H"\r 
"" 

1 ... . 
.);' .. ' ': .; 
t t .,.., : . 
TOTAL kEGtSTERS: 

>1 ~ .. , 
;:'1 t ,.; .... 

f USER mod~ ON 
, ' 

Min. 66. 
114, 

Max.148. 

"CAL" only 
"TRIP" only 
both programs 

39 
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USER tNstkUCTtONS 

STEP INSTRUCTIONS 

1 toad "TRIP" program and set USER mode 

2 Load "CAL" program. 
3 Execute "TRIP" only fnrnediately prior to 

start of planned trip. 

4 tnput current odometer reading. . 
NOTE: Units of distance may be in 
eTtfier miles or kilometers and must be 
cons i 5 iimL 

5 Input speedometer correction factor if 
knoWn. 

6 Input diSi~nce to destination. 

7 If a periodic tone signal is desired, 
i "put time peri od. . .. . 

INPUT 

instance 
reading 

factor 
units .... 

of 
distance 

HIf.""'55 
.. 

FUNCTION 

USER GTO 

tXEQj "TRIP" 

[R/S] ... 

tR/S] 

[Il/S] 

tR/5) 
.. 

.-
The folliiwing functions may be perfo~d 
at any time except as noted. _ . - .- .L.._ ._ .... 

8 Ca1~~Jat~ . speed . r~quired to reach 
destination in (n) hours. 

input odomeier reading. 

9 Reset stopwatch. If the trip timer 
maintained by the stoPwatch must be used 
temporarily for another purpose, reset 
tfie stopWatc~ w~en ready; allowing for 

- - (0) 
units of [R/S] distance 

interruption. " __ .. ._ [/11) (a) 

(.~) tR/S] 10 Chime change or set. 

The calculator will execute the ALMCAT 
function to display alarms if any. 
Purge any. alarm displaying the message 
"//CS". Refer to Time Module Owners 
Manua i; page __ 

Input period of tone signal desired. 

11 tdstop the trip timer and initiate a 
feSt period Of any duration. 

HH.MMSS [R/S] 

(B) 

-. 

40 

SIZE: . 32 
(HP"'lC) 

OISPu.y 

ODOMETER? 

CORE~? 

i'iistMkt? 

CHI ME/ltis 1 

RESET SW 

RESEt. • 

CHI ME/HMS 1 

HH :t+1:SS 

TIME-OUT . . . 
TIME-OUT 

.' 

• STEP 

12 

13 

14 

is 

','~ . 

, 17 

18 

USER INSTRUCTIONS 

INSTRUCTIONS 

To restart tripjimer. 

C~lclilate total dr.iving time , Note. tha 
time-outs are not accounted for until 

INPUT 

(B) 

restart routine accumulates ihem. ___ _ _._ .. __ (C) 

To disable (leriodic "TIME-OUT" display 
and chime arid prevent res'et: :-.-' .. (J) 

NOte that fIRE-Our, If""rn progress'; InUS-

be .restar.te~UQ....ypl!ate .ti~_t!:.u.lIJulilt.9"". 
. . ! • . . iJ'i"'" 

FUNCTION 

Estimated. tinie_o!arrJ vaJ . :~~'rt-r !inTis of (E) 

~-: -.---~~~-~ __ ,~~l;t~<:~~,:. ; its~ance [R/S] 

IHsplay brdite'-R'IJDD, !..iiot~~en11~~j - -._-'.-- -
same as current datI! • ..... ',," ¥,.t~ ,..,;~ 
Input "diSUiiCema" iicire'"u "1li:rt'7~- '1;---'-" 

~£i ~~I!.<;~LD~1:~. (R~9R_~1,l1f~~-gE!nefr~..£:. _ ,;... _ . 
a eo, \ "atE! ~cannot oe ca cu ated .:I' w ':'L, , 
oU.t dl sUoce . .L9. __ '_-r . .:::LJ.. :' '" " ..:.~_ 

. '.' ,'. .. '. .", l ~· ~_. . ~ 

U~IkG THE itCALlaRATION" PROGAAM: f" • 

_ iLe~11.eg-jts~ " ~Ub~~~J~U~~'tRIP't; , (F) 
If used indepenilent1y, rXEQr~~I.K1P" , I 

,_ .~ ,,'J • • ·~ <t.·~A" -;'",1. .·tJ) 
t"nput Tacliomelfr RPIl;" ~ev~Fpe . <3 ---' 
mi.hute as read .0iLgauge. . ' "{i,"I/ :'"!-' ,'::" .RI'IL .:::. [R/S] . 

. ,','" v."_~yJ~ ,-;.~ . ;'" 

.~.~ . i ,~put j f. _~~~ _~p!!~.c_ab1 ~. '.4~ .l:·~ ;. · 1; _'_. _ 
. '. ' "'", Input gear,' third, fourth 6ttl 

If _"JAcft~;;!:J~;~I.h~B;~ffi"~; "4 . _ _ 
't ~ , :1' ,.. t -

Acknow1edge b~ Pre~st!)g any dt!lits., ~. ' [R/S] 
If both prompts are ignored, ro.utirle 
is repeated. 
Operate Stopwatch. 
To use this mode, you may wish ' fo revi 
page of the Time Module Owners' 
Manual. . 

To start Stopwatch. 

To store a split at a mile marker. 
Up to 11 spiiis ma~ be stored. No 

[R/S] 

ENTER 

SIZE: 
(HP·41C) 

DISPLAY 

RESTART 

41 

DRIVE=nn:nn 

CANCEL 

ODOMETER? 

.1 

·t . ". 

nn:nn AM (or ~M 
MM/DD . f 

TACH RPM? 

GEAR? 3/4/5 , 

SPEED? 

(running SW) 
1 

• I 
!. 



1 
',~~' 
" . 
'" 

j 
USER iNSTRUCTIONS 

I 

SIZE : 

~ (HP·41C) 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

, to test and l1m1t number of inputs, so 
avoid taking extra splits. 

To exit SW mode and cont1nue running 
program. (f II] ({--) , 

I !. 

Past due controi 
1 

alarms, if any. will be -run immediately. "TiME-OlIT" and chime 
HH.MMSS may be seen. .. --- .,- , 
Alternatively, calculator may be turned 
off and on again and (R/S] pressed. [illS] S/COREX= (ri.iilX " 

Di splay ~fgnifies: One thousand RPHs Hi 
1K RPM, (n)=(ri) 

input gear = (nn.n) m1les/hour. i ,,. " .. 
,;' 

19 To convert between RPM and spe~d. (fIll (c) GEAR? . 
input gear. .. - 3/401" 5 [RIS] . SPEED? - . 

~. If speed unknown _ ..... [RIS] RPM? '. .'. ,~ 
Input RPM. RPM [RIS] :;' .. ~t~Eb( . (Ii·N .6f i'.: • .l. . . 

" 

R M= hnM) ': "r '$i. 

! ;' ,.~ 
. 

20 To calculate actual speed for an 
.. 

ob-
ActUAL~ (n.n; 

. 
served sPeedometer reading. spe&d tli IJ (dj l 

- I 

21 to calculate speedometer reading that " will give actual speed. speed tllil (e) iNDlc= (n.n) 

22 To suspend program temporarily. 

Using HP82180A Extended Functions/Memory ALPHA "TRIPEO" ~LI>HA 
Module. 32 CRFLD .031 

SAVERX 
- ALPHA "TRIPD" ~LPHA To restore data. 

Iol SEEDPTA 
.031 GETRX 

~ 

Using card reader HP82104A .031 WDTAX r 
Refer to Flag table, page to see 
effect of various flags upOrl'program 
operation. 



P rog.eam Listings 

9:~; nITER ',. 
'39 RCLSl-I 

l80 p e L 2 1 
101 Ht'IS+ 
1132 HP 
113? ./ 

104 PCL 26 
1 !Cl'5 p ·t 
leIS 
113 7 X< >'r' 
11::."1 :3 ./ 

1 13 9 HMS 
IHt T I t'IE 
111 XEQ £14 
112 F'IX 2 
11? CLR 
114 RTINE 
115 '" ~ '" 

116 CLX 
117 DRTE 
118 X < >Y 
119 X"Y? 
1213 RD RTE 
t21 RVIEW 
122 RTH 
123.LBL 131 
124 CLX 
125 ~ODOMETE 
P?" 
126 PROMPT 
127 RTH 
1 28 ·LBL B 
129 RCLSW 
130 RCL 21 
131 HMS+ 
1 .32 FC?C 113 
133 GTO £12 
134 RCL 27 
135 HMS-
136 PCL 21 
137 X<> Y 
138 H~I ~; "': 
1 39 STO 21 
1413 '"RESTART 

141 I=lVIEW 
14 2 RTN 
143+LBL 132 
144 SF 113 
145 STO 27 
146.LBL "T-" 

Get trip olapsed time .nd 
edJustments for 1 COs of 
hours m tl"",-outs 

i totliled i C.lculeto rlt. 

PI.nned dlst.nee 

I 
i 
! Add pr':t,cted tlmo to 
I clock • 

I Execute routine to lilt 
, tlmo.nd dll. In X .nd 
I Y 
! InltllllZl ALPHA 
Fonnet time display 

Tnt If today's dew 

If different, _nd to 
ALPHA 

Input prompt subroutine 
' Set to 0 for tfttlng Input 

Time-out toggte 
Trip tim. to det. 

Plus 100. of hours Ind 
previous ed/ustrnonts 

Tlmo-out modol 

If Flag 10 ele ... , then Inl· 
tl.te • tlme-out,olse 
ed/ust accumulator 

; register 

Result of letion 

Initiate a time-out 
Set time-out Flag 
AdJuited trip time 
LIbel for control allrm 

147 FC-~' 10 
14 ::: PT H 
1 .;! '? .• ·t· ~T - " 
1~0 T I t'IE 
15 1 t 
1 t::' .-, ,_, c. ~ .~ E J) ';:.4 
153 ~<YZRLt~ 

1. 54 F':;'" 0 7 
155 P T H 
156 ;X: EI:;) 133 
157.l8L 11-: 
15:3 "T HIE OU 
T" 
159 RYIEI~ 
1613 TONE 5 
16t RHI 
1 62.LBL "2" 
163 "1"1'2" 
164 1 E2 
165 ST+ 21 
166 T I ME 
167 . XEQ 134 
168 XYZRLM 
169 RT H 
17e . LBI_ 134 
171 HMS+ 
172 EtHER'!' 
173 EtHER'!' 
174 24-
175 / 

176 tHT 
177 Dr:lTE 
178 X<> Y. 
179 DRTE+ 
1813 LRST )< 
181 24 
182 '" 
183 ST- Z 
184 CLX 
185 STO T 
186 RDH 
187 X<> V 
188 RTN 
18 '3.L8L a 
1913 PIJN S ~·J 

191 DRTE 
1.92 RCL 18 
1. 93 DDI=1 '1:; 
19 4 24 
195 * 
19 E. TIME 

Time-out period end 

Control I I Inn 

T.n minute interval­
reminder 

Sot up 'lInn peramoters 
In .tack 

If .Iarm 'silenced' quit 
hint, If trltJgered by 
chime reset. then reset 
""nn to noxt occur" 
omit displlY this time. 
Repelt display Ind tone 
twice. 

Rimind.r toutlne 

Add 100 hOUr1 to ICCllmu 
Iitor when stOPWltt:h 
rolls ovor 

Accumulator register 

N.xt hUndred 

ALMR~L type routh' 
11m II .. to Timer M 
Owner's Mlnual, her, 
without I/O hIlts 

Number 01 dIY' 

Set up parameter1 In 
1II(Ill, no reset, time 
1111 thin 24 hour. 

Roset stopwatt:h 

Dew stopwltch started 
running 

n dlYs running 
n hours 

Program Listings 

197 PCL 22 
1 '?:? 7 E-5 
1 '? '3 I·H1S-
2~1a.:. Ht1S-
2:') 1 Ht'IS+ 
;;::'::12 1 E2 
20? MOD 
213 4 :3E T :::;W 
2J:J 5 "RES E T 
W' 
2~6 /=lVtEW 
207 RTN 
:2 08+LBL C 
2139 RCLSW 
2113 RCL 2i 
211 HMS+ 

S 

212 "DRIVE"'" 
213 FIX 2 
21 4 I=l TII1E24 
2 1 5 RV IEW 
216 RT H , 
21 7+ LBL C. 
218 "GE RR?N 
219 PR O MP t :) 
220 26 
221 + , 
222 ; ,. SPEED? " 
223<13 
224 . PROMPT , 
225 X"'3? ;, 
226 GTO '3S '-" 
227 -RPM?'" j 

228 PROMPt 
229 RCL HID 
Z . 
23~ ' '" 
231 "S~EED "' " 
232 GTO 136 
233 + LBL e5 
234 RCL IHD 
z 
235 / 
236 '" F.·PM"''' , 
237 GTO e6 
238 .LBL d 
23 9 "j:lCTU'I=1L'" 

24 £1 PCL 28 
2 41 '" 

dl!lh 2 42 GTO £IE. 
'Q..... ' 2 43.LBL '? 

Time ItopWltch ltarted 
on first day 

Approx. amount of tim. 
taken to executa this 
block of code 

Subtracted from totll 
Total hours slnee stlrt 
MOO 100 to Ivold dlta 
.rror 

Conflnn 

,Total driving time 
ITrip timer .', 
Aecumulotor "Giti.r 
I I", 
I .' ..r.". I . i ... ~: 

I
Formi t ocitput ·, "'. 

. ,: r'ft ·f .l 

InPut ."i,mpf ,;~. , . 

1\lndex numb~J~1on 
of .... dew 

!c.tcullte RPM If speed 
, known 
'Sot to 0 for InPut telt 

No Input, try .... xt 
Iflnput speed, go to ' 
Cllculew routine 

Calculate speed from 
, known RPM? 
,RICIn ..... dl ta , , 

Go to output routine 

Goer d.d 

Output 

Observed reeding Input, 
calculate actu.1 speed 

Conltant was stoned bV 
'CAL' or input.t ItIrt 

Goto output 

244 "IdDIC- " 
?4~ P ( : L 2 :~: 

246 ..... 
24 7 * L8L I<'E. 
248 FI::< 
24 '~ J:4RCL ~ .~ 

2513 /=l V I E~J 
251 R H I 
252*L8L ~i 
253 SF ~17 

254 "CRNCEL" 
255 (:IV I E~J 
256 PHI 
257+LBL F 
258 FC ? 55 
259 CF 2 1 
260 XEQ "CR L 

26 1 . END. 

45 

Speedometer display 

Correction factor 

Display one significlnt 
digit 

.Sot Fiag to disablo chime 
It entry point and Inen 

Time-out. if,any . after 
re .. tting 

Can gtoballub.-outlne Ind 
return here 

Printerl 



p.eogralD Listings 

i. 
01·'-8L " C L:J L 4 7 Hr·l ,=.: + I 

i 4 :3 56 E-E-
0 ·2 C F ~::,3 Cloar Flags used by pro- 4 '~ 1-11'1'3 -
03 ':' F I;:t4 gram 50 ';ETSl.J 
0 4 SF ~'? Set callbrato tachomoter 5 1 1 0;:' 
'=.'5 ~REG (11;:1 Flag 52 '3TO 20 
06 CL~ Cleer block of r~ijters 53 9 
07 ZPEG fi5 used to storo sp its 54 S TO 1 .:;-

13:3 CU: 55 CL X 
0 '3 CL X ~6 STO 14 
i0 "TACH RP Place 0 In X for test Inpu 

.,-- STO 15 .J ' 
t·1? " 5:3+L8L 02 

1 1 PPONPT Prompt calibrate t.ch? 59 PCI_ nlD 
12 X =~ ? Usar to Input RPM 20 
13 GTO 00 No Input? Thon next 60 PCL IND 

· question • 
14 STO 16 · Store callbrltlon RPM 1. 9 
15 . "GEAR ? 3 ,Input go .. to be cill· 61 HMS-

/ 4/5" , brated 62 X<=0? 
16 PROMPT 

, 
63 GTO 03 , , 

17 SF IND X · Set goar flag, ....... Only 64 peL 15 
18 26 'IS. vl .. llald 65 HMS+ 
19 + 66 STO 15 
213 x< > 16 Set Inde. register for 67 ISG 14 
21 STO IND I gear 

68.L8L 03 
16 69 DSE. 20 

22 GTO 131 'Go to .tWl 713 DSE 19 
23+L8L 1313 I 71 GTO 02 
24 CF 09 72 PCL 01 
2 5 CF 22 No tochometer Input, 73 RCL ( 10 

26 "SPEED?" cleer Flag 74 H ~lS-

27 PROMPT Try speedometer 
75 RCL 15 

29 FC?C 22 76 HMS+ 
29 GTO "CAL No Input? Repelt 77 HR 

I saquence 78 RCL 14 
3e.L8L 01 79 1 
3 1 RCLSl·j Seve stopwatch and 813 + 
32 T I t'1E clock 81 / 

?-3 STO 2",' 82 • 01 
34 x< ) 'y' 83 HP 
35 STO 19 84 X< ) Y 
36 STOPSW Initialize stopwatch 85 / 

37 CLX 86 STO ~ .... c.. .=. 
38 SETSW Set toO 87 " '; / COF: E X 
3'3 S~j Enter redafined keyboard -
4~) CLD mode: Stopwatch 88 FI X 2 
41 ~Lt1NOlJ Cle.r displlY on exit 89 RP C L >:: 
42 RUNSl·j 913 "I- X " 
43 T I t'1E 91 R·· ... I El·/ 
44 PCI_ 2el Calcul.t. time taken ·by 9 2 F C? C 0'3 
45 HN S - stopwatch calibration 93 RHI 
41; RCL 19 · And r .. et running stop· 94 FC ? ~c-

.J "_' 
watch to where it would 
have been 
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0 '~5 

Allow for time takon by 
reset code lines them· 
selves (approx.' 

9 t; 
9 7 
9 :3 

Reset stopwatch 1 E. 
9'3 

Store Index, raglster ad-
dross of highest allowed 
split 

Stori ·lndex. ragister ad· 
dress of lowest allowed 

1(10 
H:<1 
102 

split 
Set count<!r to 0 103 

11'.14 

Calcul.t. delta splitt 
1135 
106 
107 
113:3 
1139 
11 e 
111 

Test for end of splitS 112 
113 

Sum iDul time 114 
115 

Increment counter 16 

• 't 
Continue calculation G 

116 
117 

delta splits 

Calculete last delti tililt 

Add to total time 

Convert to daclm.1 

Get number of good 
splits . 

Divide Into one minute. 
calibration routine 
",Itten for ·mil .. •• I.e .• 
60 miles per hour Is 
besl. 

Store corractlon fector 
for speedometer 

Output dlspley 

Identify number as a 
multiplication factor 

' .. 
If tach not wanted. ret I 

or stop 

Prog.eam Listillgs 

. ',,: TOF' 
6') 

'" R e L IND 

E3 
/ 

/ 
.• 1 K · RPM; 

FIX et, 
ReL 16 
26 

ARCl ~ 
"!-=" 
FIX 1 
CF . HID X 
RRCL V 
X<>V ' 

1 
% 
STO INn 

~. 

RvtEW 
I' 

.E"m. 

Stop If no print~r. display 
ragister unch.nged 

I Recall gear RPM 

I Convert to 1 RPM 

I 
! 
1 Format output display: 
. 1.000 RPM In (n' gear 

- (n,/hour . . 

Get .... numbor Into 
ALPHA .' ;. 

Clllrg.w FIlii 
, ,' .,1 

Divide by 1.000 

\ Stcn In go .. Inl reglstllr 

••• ' i 
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F 0 U R C HAN N E L CON T R 0 L l E R 

"Four Channel Controller" provides a means of maitltillrllng up to *our controller 
programs for HPIL devices, or for manual activities that must be performed at 
precise intervals. The program allows control and timing of four independent 
"channels". Each channel may have its own six character ALPHA Identifier: 
time; data and note files; simple message ~larms; and user defined "control" 
alarms. Alarms and callable sub-programs may be added to or deleted from 
memory at any time. The data associated with a channel may be recalled 
and/or printed when desired. The program is capable of synchronizing the 
stopwatch (SW) with any channel time and of keeping tract of the next 
available data register to which splits may be stored. Nine "free" registers 
have been provided for user defined program use. 

"4CON" is the initializing portion of the program. With it, all four 
channels are initialized by storing the current clock time in data registers 
01 through 04. Flags 01 through 04 are not Used by the program but are 
provided as indicators to the user of which channel Is currently befng 
accessed. The states of these flags are preserved in register 06 and th~re­
fore will suffer no ill effects If INSTAT or some other flag destroying 
function Is performed. 

All of the following routines may be given global labels which fol'ow ' 
or replace their respective local ALPHA labels to provide a means Of global 
access, i.e., from control programs. 

the subroutine labeled (f/Il (b) Initiates the chamiel whose nlJmber is 
taken from the X register. 

The subroutine labeled [III] (c) adds alarms to any running channel 
without relnltla1izing It. The channel number is taken from the x register. 

" The subroutine labeled [/Ill (e) clears the registers used by the 
"DATA" program. "\ 

The subroutine labeled (C) recails and prints allot the stored data 
pertinent to the channel whose number is taken from the X register . 

The subroutine labeled (E) synchronizes the stopwatch with any channe1. 
The actual time taken to run the routine is considered in the calculatioh. 
The routine displays the first empty data record • . Manually setting the 
stopwatch split register pointer to this value will avoid overwriting 
important data regi sters. , , 

The subroutine labeled "DATA" allows the storage of time related data In , 
each channel. If the calculator does not have sufficient room to save the hext 
group of data, "NO ROOM" will be displayed and the routine will stop. 
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The' user may write programs that access these blocks or regi sters in the 
same fashion that "DATA" does. The data is stored in five register records 
where the lowest numbered regi ster conta i ns the channel nI.Mnber. The second 
register contains the time from initialization at which the data set was 
recorded. The third and fourth registers contain a message of up to twelve 
characters. The fifth register contains any pertinent numeric datum. such 
as the pemperature of the observation at that time. 

This program is intended to be compatible with all HPIL controllable 
devises. All of the routines will allow at least four additional levels of 
subroutine callS. The display mode used by routine labeled (C) is not 
controlled by the program and therefore is up to the discretion of the user. 

Operating limits and Warnings 

Obsolete alcirni~' must be cleared with'th~ ALHCAT function of the TIME modul e. 

Space must be "ava i 1 ab 1e in progr4~ memory for storage of a 1 arms. Refer to 
the Time Module Owner's Manual. page . fo.r details of the memory require­
ments of the various alanns . '1:f:~': .~·::lIi) I 

Failure to adjust the stopWatcli~~J1'~~~~'hen in SW mode may result in the 
destruction of ,valuable data. ,;", ,'" 

Default cori(Htlon ~ ' t~uth at t~;ist&jt~: ' O;f hags 17 and 21) should not be 
assumed by any user defined programs. i' User defined program interrupts -
control alarms - should preserv~ the stack whenever possible . 

. '.-;=.'" ".::J .. ~""";~ 

See steop to of thi! User Instl'~ H,~h~I'pa,~,~ ) ~~;, ' 
;' ." .:", ,"S~:":,-!\I",, 

~.r.:kt..:;, '1: ~ 'I 

Suggestions and Modlflcatlons \,;; : ~,>; 
.• :11 

All of the local ALPHA labels may be given GJobal labels to enable access from 
any defined control program. All of the routines will allow at least four 
additional levels of subroutine ta11s. The display mode used by Label (C) 
is not set In the program and should be added by the user to appropriately 
display the data. 

The HP82180A Extended Functions/Memofy Module may be used as suggested in 
paragraph 3 of "Operating Limits and Warnings" (above) as well as providing 
a direct means of checking and setting sizel storing flag status and sending 
control characters to various devices In the loop by means of the XTOA 
function In the Module. Addit10nally, data may be copied to Extended 
Memory when the records are full. ,:, i, 

t 
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I below 

j, 

I 

,~ 

\ 
I 

MTA REGiSTERS 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 . 
15 - 22 
23 
24 
25 
20 
2Z 
28 
29 
30 
31 
32 - nnn 

flAGS 
00 
01 
02 
03 
04 

Scratch register for ,User defined program 
start time of channel 1 

"" " 2 
11 n 3 
11 " 4 

Store index. returned to R07 after block clear. Label (II) (e) 
channel flag 01 - 04 
"DATA" storage index , ' . , 
recall index. Label (C); time parameter for XYZALM 
reset parameter for XYZALM 
Channel name index 
start date of channel 1 

2 ' 
3 
4 

Scratch registers for User defined programs 
Name of channel 1 

2 
" " 3 
" Ii 4 

start of first "DATA" record: channel number 1 - 4 ' ' " 
elapsed time , 
Alpha note. ftrst ~ tharacl:~rs 

" "last 6 characters 
data or scratch register 

additional records 

" 
Enables a RTN to Label DATA from ,line 215 of [abel 08. 
Visual identification for channel 1 

2 
3 
4 

21 Printer enable. set to print or halt output if no ~dnl~r ", 
23 Test for Program name. Alpha message; stores nulls ~f no message 
25 Prevent error on recalling nonexistent register 

lABEL Aim FUNCTION INDEX 

f~~! ~~J 
(C) 
(E) 

bATA 

,\4' VI) (c) 

Start timer for channel (n) tn X register 
Clear block of registers allocated to "DATA" routine 

Recall, view or print "DATA" records for channel (n) 
Synchronize Stopwatch to channel (n) 

Store data interactively 

Add alarms to channel (n) in the X register without 
resetting the timer to zero. 
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Three examples are given to illustrate possible uses of "4CON"1 

1. A medical office administers Glucose Tolerance Tests to many of their 
patients. The tests are four to six hours in length and are used 
to test for Diabetes and Hypoglycemia. Blood samples must be taken 
at exact intervals and measurements recorded carefully. 

2. Line voitage to a microcomputer must be measured periodically to 
test the effectiveness of a new Voltage Regulator. Using Channel 3 
of ,"4CON". sample and print the voltage at five minute intervals 
with the HP3468A Voltmeter. 

3. A photo~rapher needs to monitor 3 activities simultaneously including 
keeping tract of how long a model is working on a parti cular assign­
ment. how long a batch of prints are being rinsed in his darkroom. 
and when to leave for ~n appointment. 

PROMPT INPuT FUNCTION DISPLAY 

Load the "4c0N' program. Pri~r to runnirig the example problems, be sure 
that there are at least 8 unused program registers in your calculator . The 
registers will be Used by the "Alarm Stack". The minimum size required 
to run fi rst jlrob lem is SIZE 42. 

1. InitWW! th~ program. 8' ~i'tXEQ] h4cDN" 
-<~, ~" .". ~ f"i - !J~ : t1 J", t.-

DATA X? ..... t:~!i>' • OJ~. ,}t·t"i'!;i,·"· 

Iii l;radlbt;' at;;~~ ~t 7 daU~t s;'~~~ ld I ~~ stored for a 6 hour test. 
However. for thh, example, We ohly require 3 points. (The third point will 
be u$ed ln 'another example). ' 

NAME 

ALARM/HMS? 

, 3 

BLTEST . 

. ., 
[RIS] 

[RIS] 

The first test is run at J hour . The b~lance are run at 1 hour i ntervals . 

.3 [RIS] 

RESET? [RIS) 

PRGM? 

We will not be using a special program. 

no input [RIS) BLTEST 
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If you Use the ALMCAT function, you can confirm that the alarm has been set 
as a message alarm with a 1 hour reset. Use the "DATA" function to store 
the initial blood sugar level in the patient. 

CHANNEL? 

NOTES? 

DATA? 

FASTING BL/S 

80 

[XEQ] "DATA" 

[R/S) 

[R/S] 

[R/S SO.OO 

Let's assume that the first alarm has been triggered. The next measurement 
is 162 MG%. 

CHANNEL? 

NOTES? 

[XEQ] "DATA" 

[R/S] 

The patient's name .could be input here to pr~vent confusion if there 1s 
more than 1 channel being run by "4CON". 

DATE? 

MOE SUGAR 

162 

[R/S) 

[R/S] 162.00 

Recalling the stored date. The recall function in the program can provid~ 
immediate hard copy if there is a printer in the HP41 system. As an . , " 
alternative to manual recall, let the program do the work . A Global labe1 
could be inserted after label (C), for example, LABEL "RC". A separate 
short program would contain these lines: 

LABEL "RC-t" GTO "RC" 

NAME? 

ALARM/HMS? .4 

[l//] (c) 

[R/S) 

[R/S] 

Setting the second alarm on channell ten minutes (00:10:00) later than 
the first alarm assures they will not conflict. 

RESET? 

PRGM? RC - i 

[R/S) 

[R/S) BLTEST 
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Recall the data. The outputs marked ** are approxima te. The di splayed 
times depend upon how long it took to run the sample problem . I f your 
displays are similar in appearance to, those printed here, you are runn i ng 
the problem correctly. 

(C) BLTEST 
00:01:45.41 ** 
FASTING BL/S 
80.0 
00:31:50.41 ** 
MOE SUGAR 
162.000000 
END 

2. Before running this example, you should PURGE the alarms from t he 
previous problem. , ".'. . 

, ;1 . , ; . 

PRoMPT . INPtrr ','~.iM:'· FUNCTION DISPLAY 

Channei 
~ -J 

Initialize 2 \ >"f;, 

input 
"'r 

2 
.~, 

[/11] (b) ~ .; ,¥. 

VRTEST 
Jt! 

:. [R/S] NAME? ~ > ri.~'~·.~~~ 

ALARM/HMS? .3 
"-,-

tRIS] <, 

RESET? .05 "\\," [RISj · 
'i 

PRGH? V 
, ',t, . 

tRIS) VRTEST 

The first alarm will trigger jo minutes after the timer was started and 
thereafter every 5 minutes until manually purged. No te that the sample 
problem count have been written to store certain values in the unused 
registers, R15 - R22 for comparisms. Additionally, the ALPHA strings 
used to send instructions to the HP3468A Voltmeter could have been 
prestored by an initialization routine to speed program execu t ion. The 
'program could be designed to test for a minimum or maximum voltage and 
either sound an alarm or shut down the enti re system vi a a (hypothet i ca 1) 
relay interface. 
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PROMPT INPl1T FUNCTION DISPLAY 

Initialize Channel 4 

4 [/Ill (b) 

NAME? PRINTS [RIS] 

ALARM/It1S? .3 [RIS] 

RESET? ~ or no input [RIS] 

PRGM? no input [RIS] PRINTS 

The prints must be delivered in one hour. Add an alarm to channel 4 to 
trigger in one hour. 

ALARM/""S? 

RESET? 

1 input 

.05 

[RIS] 

[RIS] (The prints must be deiivered!) 

PRGM? no input [RIS] PRINTS 

Note that by pressing [RIS] a series of alarms could be placed on the sam~ 
channel. To give each alarm a different "message", use function (fIll (c). 
Input the channel number and press [III] (c). Respond to the prompt NAME? 
with a 6 character code or message. Although this also has the effect of 
changing the channel identification, each message alarm will have its own 
unique message. Channel 3 retains its original identification, "MODEL". 

Your model has arrived. Use the "DATA" function to keep track of the 
amount of time that the model works in your studio. . 

CHANNEL? 

NOTES? 

3 

MS (MODEL NAME) 

[XEQ] "DATA" 

[RIS) 

[RISJ 

• 

12'1*LBL "v" 
0 ;2 PUTOIO 
~13 '2 
04 SELECT 
05 REt10TE 
€16 "F2" 
07 OUTP 
138 "R4" 
09 OIJTf:I 
10 "T2" 
11 RTIME 
12 OUTj:l 
13 I ND 
14 X< >Y 
15 FIX 4 
16 eLf=! 
17 j:lTIME 
18 PR~ 
19 X < >Y 

21 PRX 

The Voltmeter is the second device in the Loop. 
Hake it the primary device. 

AC Volts function is selected. 

300 Volt range is selected . 

Single Trigger mode causes a single reading to 
be taken. . 

Voltage reading is sent to the X register. 

Swap with time. 

Format and print time. 

20 FIX 2 I 
22 • . END. Print voltage. 
Whether or not t~ ~xample program was keyed in, use the ALMCAT function to 
confirm that the .Control Alarm was set and PURGE the alarm • . 
AlMcAr Press [RISJ when the display • /IV" is seen • . Press "R" to see the 

00:05:00 reset. Press "Tn to seethe time 00:30:00 from the time 
that the alarm was set. ·· Press[/I/] (c) to PURGE the alarm • 

,. :~~' . 
3. Sophisticated equipment is not required to use the "FOUR CHANNEL 
CONTROLLER". It May be used to monitor various activities as well as 
timekeeping chores. . 

PROMPT INPUT 

Initialize Channel j 

NAME? 

ALARM/IfIS? 

3 

MODEL 

~o input 

FUNCTION 

[t/Il (b) 

[R/in 

[R/S] 

DISPLAY 

We are giving the channel an identi fica tion that will be used by the "DATA" 
function. 
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DATA? 25 

Recall the data. 3 

[R/S] 

(C) 

\ 

25 (the data might reflect 
an hourly ra te). 

MODEL 
00:00:05 . 41 ** 
MS (MODEL NAME) 
25.000000 

When your model has finished. you might use the "DATA" function to record 
the finish time and other important information. 
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USER INSTRUCTIONS 57 

• . : SIZE (n xdat~) 
~~r-______________________ ~, __ ~ ____ ~ ______ ~ ___________ -+~(H_P_.4_"C~II __ +~2~7 __ ~ 

STEP INSTRUCTIONS INPUT FUNCTION DISPLA Y 

2 

3 

4 

5 

6 

8 

.9 

Load the program "Four Channel 
Controller" • 

Init~alize the program . 

Input .the nlJllberQ.f .. data points to be 
stored during program operation :- - - , ii pointS 

- .... --_._._-- _ .. ---_. __ ... ... _ .. ---- '" 

Input the name or code that identifies 
the channel (siX ctiaraCter maximum) : -- ---
-. . ---- ~-- '---.. -r-;--------.. -- .. .. -

.-.. _--. 

[ALPHA] 
.. ... 

-- .. I nput the time i nterva 1 of the fi rst 
alarm on CMniii!l 1 - can De eitner a - -
control alarm or.. J!Ie$~age ~l~rm l:th~r.e __ .. 
the message is the channel name. HH.i+1ss£ 

-- - - -
Input the reseUll.t~~a.~ ... _. ___ ~_ .. _ HiUtlSSx 

If the alarm is a control alarm. input 
the name offne-periphera 1 fiinctHiii or '" ... -
progr:am nal1)e J~~.Lfs t,o b!!.1r:i!ly!!t:edL _o. , [P.~P~] 

If the alarm Jurhe~~.age .. al~h!:~...l_- _' np"'i np~~ 
To set further alann! 6n the ~~'~;g,M"i' 
channeL " ~~-~... --- ---;--Y.,,;,'>'(':! 

~ • ~ . ' .... .., ...... ,. ~1 .,;, . 
. _--- -- ---- _._ .......... _-- -~ .... ~- - -

Return to step 5. " 'i . ~Vi " •. . _. _____ ._~ _ ____ ._ ..• _. _____ .... -..A... _ __ 4-_ _ . __ . __ ._. _. 

To start any channe1.. timer, I ,:,_~ .. _-,-:, __ _ Ch. (n) 

Return to step ... 4. 

10 To add alarms to a channel that has 
already been initialized. . .. -

Tfie channel name may be changed. if 
desired. by keying In a different name. 

NOTE: When adding intervals to timers 
that are currently running. it is im­
portant to remember that they are time 
offsets from the original start time. 
To avoldjiaS't:Tue alarms. particularly 
past-due control alarms. input the 
initial alarm HH.MMSS so that it will 
occur at a future time and input the 

Ch. (n) 

[XEQ] "4CON" DATA X? 

[R/S] 
.. 

[R/S] 

[R/S] 

[R/S] 

[R/S] 

[R/S] 

[R/S] 

[I//J (b) 

[I/IJ (e) 

NAME? 

ALARM/HMS? 

RESET? 

PRGM? 

(CHANNEL NAME ) 

ALARM/HMS? 

NAME? (ALPHA) 

NAt~E? 
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USER INSTRUCtIONS 

r--, ______________________________ -r ______ ,-__________ ~~~I~-~~: IC~)------~~ 
STEP INSTRUCTIONS 

res~t HH!!1~SS equivalent to the required 
cycle. For example, if the timer has 
been running for (m) hours and the ala~ 
must trigger every (n) hours the first 
interval must be (m)+(n) hours. The 
reset will be (n) hours. 

Input channel identification, if 
i:fiange desireil. 

11 To clear an alarm that has been set by 
the pr(j~ram. 

Alarms must &e cleared manually in the 
~L,..,cAI nlOd~{$ee page of the Time 
Module Owners' Manual)-.-

All alternative 15 to set a USER FU!) 
that will not be set by any other 
running program. sucfi as Flag iO. ·the 
flr~t Jine of your control program 
could be: 

12 To store time~ rp.lated data interactively 

._ Input the channel number 1 - 4. 

Il)puLa ~Il$crfptiye ALPIIA note, up to 
! 12 characters in length. 

13 

la 

iiljiliFany ntJTierfc data or measurement 
taken at .the time "Split". 

To view or print data. 

View elapsed time. 

View notes. _.-

View data. -

To co~tinue sequentially. 

Ii is .not .necessary to press [RIS] if a 
Printer is in the system. Disvlay wi ll 
continue till no more data is ound 

INPUT FUNCTION 

[ALPHA] ' [It/5] 

ALMCAT 

FS? i6 tRTNj 

[XEQ] "DATA" 

Ch. (n) [R/S] 

tALpHAj tRjSj 

data [R/S] 

Ch. (n) (C) 

[RIS] 

[R/S] 

[R/S] 

[R/S] 

DISPLAY 

" L,· 
f 

1 

" !: 
~> 
I 

i 
I 

-- i i 
I I 

HANNEl? 

NOTES? . 

DAtA? 

(CHANNEL NAME) 

(nn:nn:nn.nn) 

(ALPHA) 

data (appears 
in ALPHA and X 

simi lar to 
step 13 

l 

STEP 

15 

" 

16 

17 

.. 

, ~ 
18 

USER INSTRUCTIONS 

INSTRUCTIONS 

filed under the channel number and the 
display ·"END" ii iiin. 

To clear the entire data file and reset 

INPUT 

the index tel tlietH'·sl recora;·· -:._-_._. , 

FUNCTION 

[(In (e) 

TO
h 
display . ~ runritng time.t .f.91' Mll __ . 

cannel. • . cii: (n) - (E) 

fo avoid ovenirhlng ~luab1e- ilata 6Y~· .. -
ac~identa..lly ~totingj;pllJ;~. {pr!!ssing .~. 
the ENTER key} while in the SW mode; 
manua 11y set the SW pointer. ill.the.. va 1 ue 
of "R" displayed in the ALPHA register. 

•• :: ........ ..- .... __ .• ______ •••• ._ ••• __ ~_ .... __ .• ~_. _ . _...:. ___ , _ _ __ 0 ••. _ .0 •• 

NOTE: 1f;~l1h are storedEIi~he. - .. r '- .. ~'..L. __ ':'" 
pointer ciifih'ess dfsprayed1n t e ALPM 
register •. those splits cannot be ... read . __ _ ._ 
by function (C) which expects data to 
be formatted . by LabeJ _ ~'DATA~ .. : .. L~ . __ _ 

To determine , the constant to be inserted 
in place ilr niie216 Hi' tne -li 4COtl" pro:" 
gram . 8._ temporary . c:hang~ _must b_e_~.~~ . in _ 
the program ltse If . ,. ;' ~ . 

-. --.- - .. ~ ._-_._-.------- -.- -'--~~ .. -- .~-~---

Aft.er keving in the ~dditioni' tw~ " 
Hiies iif'code "STOPsll" and "sTOP"-- -: .•.. . 

.._ ..... _-- '-"- '-' ·0 

Place the calculator in SW mode [XEQ]SW 
and read the display; - The displayed 
value will rep1ace line 216 Be sure 
thai the proce urI! has been performed 
more than one time and that .the Stop­
watch was initially cleared each time. 
Delete the two tempora ry lines, STOPSW 
and STOP. 

1 

SW 

GTO . 2 1 9 
(PRGM) 
STOPSW STOP 

[XEQ] PACK 

SETSW 
(E) 

SIZE : 
(HP·41C) 

DISPLAY 

END 

0.00 
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Program Listing~ 

01+L8L "4CO 
~J ., 

02 T Tr'1E" 
.03 s1'o 01 
1,3.1 STO 82 
135 STO 03 
06 STf) 04 
07 D'lTE 
08 STO 11 
0'3 STO 12 
Hl STO 1 3 
11 s10 14 
1 2 CF 02 

. 13 CF 03 
14 S~ 27 
15 4 

'I' 

y 

16 STO 06 
17 "DRTR X? 

i8 PROMPT 
19 5 
2121 '" 
21 26 
22 + 
23 .1 
24 % 
2S 26 
26 + 
27 STO 05 
28 XEQ o? 
29 1 
39 GTO c· 
31+LBL b 
32 TIME 
33 STO IND 

34 10 
35 RCL Z 
36 + 
37 Df:!TE 
38 STO iND 

39 LPSTi< 
40*LBL c· 
41 XE9 09 
42 22 
43 STO 10 
44 + 
45 "~IAME"" 
46 f:!ON 
47 STOP 

Store clock tI .... to Inl­
tllnze III .. channel" 
Channel numbers tmd 
register number. cor­
respond. 

Store ,tartlng d.te for III 
chlnnel,. Will be used 
by Label 08 to calcullto 
total .I",sed tim. and 
Idd n(day,) ·24 to totll 

Claar channel Flags? 
, Flog 0 I will be Initially 
! set. Flog 04 will be 

I 
cI.ared on first p .... 
Libel 09 User mode 
to enlbl. 1ocIlilbels, . 

Store FI1 04 In Flog 

I 
register (6) to over­
wrlta possible non,xls­
tent Flog nn and cle.r 

"

Input number of date 
points 

'

Dati polnts'5+28 addl­
tlonll reQlstars 

f
CaiCUllte ISG Indax for 

'DATA'routine 

1000 

Savo Indax In R05 In case 
It will b. used ","In 

Channel 1 go to ilarm 
Input routine 

'Stlrt chann.I (n) whose 
, number I, In X register 
Corresponding roglster 

Calculato rogl.tor addro .. 
of dote, ch.(n) In Z 

. "ste, 

Sa.. start date 

Get flag and channel 
, number back 
Add alarm, to I running 

timer chann.1 

Input channol Ilpha I.d. 

4:3 q':'FF 
4"l O,:;T(o I t'll) 

5,;) +L 8L ~~I l 

51 "qLI=H,:t'l " 'H 
MS ?" 
~ :::: CL >~ 
5 .3 pF:Or'IPT 
54 X =0':;> 
55 GTO 04 
56 STO 0 :? 
57 "PE';ET ? " 
58 CL~:: 

5 ';1 PROMPT 
60 STO 09 
151 CF 23 
62 "PRG~I?" 

153 f:!ON 
64 STOP 
65 ROFF 
66 FC?C 23 
67 GTO 02 
68 f:! S TO X 
69 f:!SHF 
7121 PSTO Y 
71 "1'+ " 
72 PRCL X 
,.. .~ PF.:CL Y 
74 GTCl ;':13 
75+L81_ 02 
76 CLf:! 
77 PCL 06 
78 RCL 10 
79 ... 
8121 PRCL IND 
X 
81+L8L 03 
82 Df:!TE 
83 P CL iND 

06 
8 4 PCL 08 
85 HW::; + 
86 E~lTER ·t· 

87 EtHER'!' 
88 24 
89 ,/ 
90 INT 
91 IH=lTF 
,92 X < )'/ 
93 NHE+ 
94 LO:::;Ti·; 

Store 101 register channel 
(nl+22 , 

I 

Input tlitrm into,..,. ! 

Default-o 

No Input1 

Exit 
Sa.. temporarily 

D.flUlt-o 

Test Input 

Control IIIrm1 

If not I control elinn, . 
then II't th, name of 
th. chann,l 

Sa.. tho control allim 
...... In stack ind put 
control characters In, , •. 
ALPHA, thon I '. 
name 

Go to time offset roOtine 
Get chlnnel narn. far 

deflUlt mes •• 

TI .... offset routine 

Clock tim • 

+ Illrm Intorvol 'h lmo 
offset) 

Number of hours 

Ind Number of day. 

" 
~rogram Listings 

95 24 
'~6 * .. 
'::'7 ,:; T :: Z 
9:3 CLX ~ ,,"' 
'39 RCI_ 1.39 'f." ' 

11313 ,« >y 
101 R-t 
102 XYZA U1 
10 3 +LBL 04 
1~4 PCL 06 
10'5 peL 10 
106 + 
107 ReL tND 
x 
108 PHI 
109 RCL 06 
11121 GTO 1211 
111+LBL C 
112 RCL 10 
113 X< >Y 
114 + 
115 VIEW HID 

X :co. ~'i 
116 LRSTX .1-' .. '" 

· 117 XEQ 09 t-~: 
118 RCL 19 >' 
t 19 RCL . 07." 
12121 FRC 
1,21 + 

I " ~ 

I R09-rftat ~:. ,f 

I ~;~ .,.,;:'" . ~,jA; 
,,\., . 'i~ 

PI_ XYZALM para­
meters In stack In 
correct sequ.nce 

Display routine 
Chlllnel numbtr+22-

ALPHA nam. 

Continue ItorlnO a1enn, 
on thl' chennel 

Recall dill raconl. 
Get name of chennel 

Ifll.) 

Display or prlnt;-, ft- : 

Channel number 
ChII' old Flag, d isplay 

channel on annunclltor 
Rtc.-22, , 

I 
R07-lndtx . .' 

, ._ portion of indolt r 
, .: : (highest ragl.ter) 

1. 22 S TO 08 .., : Inltlllite Roe .. reclll 
1 23 FIX 6 '" I Index 
124+L8L 05 <11· , 
12'3 5 , . j .. . ' Get ... ry 6th fialsttf 
126 ST+ 08 ' ;i~';' 1 . .., 
127 +L BL' 06 < : Enable printer J~ force 
1 2 8 S F 2 1 ' stop on output dl.play 
129 SF 25 ~ AVIEW 
13121 "END" Errorlgnor. 
1 3 1 R C L I H D Nf"ou":" dltl or' no dltl 

13 8 Get flnt raglster of 

1 :::2 RrL "'h 'DATA'record 
- '. -' "'. - Compare to chlnnel 

133 FC?C 25 number 
1 3 4 PRO M P T If I nonexistent raglstar 
135 X~y? trled,.nd of file 

. Compare to chlnnel 
136 GTO 05 Try ","In 
1 :3 7 I S G 13 8 Formltallpsed t im. 
1 :-_" R_ R r LIt·' D d lspllY 

'. - Get 2nd raglster of 

13';1 RIt'v' 
~ 14€1 CLA 
\<1.' 1. 41 RT I ME24 

racord 
2nd raglste,-elapsed tim. 

1 4 2 G './ 1: E l·J 
1.13 C U 4 
1 4 4 P '~ . T ':' :": 
145 T :3G (, :~: 

146 PCI_ IfIII 

147 I'::;G IC"~ 
14 :; ~< ='l .~. 

149 GTO (17 
1 50 PRCL ~ .~ 

151 PP C L I ~fD 

08 
152 R'v' I EI,J 
153+LBl 137 
154 I SG 08 
155 P CL Hm 
138 
156 I SG 138 
157 CLR 
158 RRCL ~< 
159 x~e? 
16121 R'v'IEI4 
161 GTO 06 
162+LBL "DRT 
r:l" 
163 TIME 
164 TONE 9 
165 "NO ROOt'l 

1 E.6 I SG ~37 
167 " CHRNt·jEL 
?" 
168 PROMPT 
169 XEQ 09 
1 713 STO IN D 
07 
171 S F 00 
172 X< >Y 
173 XEQ 138 
174 ISG 07 
175 S TO IND 
i37 
176 ISG 07 
177 "NOTES ? " 
178 CF 2 3 
1 79 OOt~ 

180 STOP 
181 f:!OFF 
182 F'C ? C 23 
183 CLR 
184 RSTO IIlD 

137 
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ALPHA null string for 
comparison 

GIl first 6 cha"ct'rs of 
ALPHA nota 

If no mo .. ogo, then skip 
blank dlspl lY 

Else, II"t entire string 

Continue display 

:'\' .. 

Get 5th register of record 

Display If not 0 , place In, 
ALPHA register to . 
maintain uniform print 
format 

Store data Interactively ~ 

Got tlmo Immediately 
. Feedback 

End of filo 

Incroment storage index 

Which tlmor1 

Go to Fleg update 
rou tine 

Flog 00 will enable sub· 
routine return 

Gosub elapsed time calcu­
lation 

Store ET In 2nd regl,ter 

Input up to 12 charleters 
to name or describe data 

Test for Input 

If no Input. routine woul 
!lor. 'NOTES?' string, 
so CLA 

Save note 



185 8 ~;H'" 
1 !36 1 S t; 0 7 
187 j:i '=:TO I N D 

€1 7 
1 :3 :3 "DRTR ?" Any numeric data or 

189 CL X menurement7 

190 PROMPT OefaultoO 

1 ';I t ISG 13 7 
1 92 S TO HlD 
9 7 
1 ';1 3 R TN 
194+L8L E Synchronize stoPwatch 
195 CF 013 to chlnnel (n) whose 

! 196 XEQ 09 
number Is In X 

Cle .. subroutine Flog 
197. PIJHS1,J .Updlte channel Flog 
198 TIME Set stOPWltch on the fly 

199+L8L 138 Routine 'written Into' 
2130 PCL IND : sync routine to ovoid 
y I ~~leS:=I::I; kn 

281 HMS- 1_' I subroutine, 
282 PCL 06 Se .. ch tim. would makil 
2133 18 canstlnt on line 218 

i IMCCUrlto, 
204 + Got dlte timer chlnnel 
285 RCL IND I storted 
X Current dati 

2136 D~TE I 
287 X < >Y ! 
2138 DDR YS Positive difference 
20'3 2 4 Max, number of hou .. 
210 * 
211 ReL Z Plus time difference 
212 HMS+ -total number of hours 
213 FS?C 130 
214 RTH llf coiled by 'OATA' rou· 
215 158 E-6 tine, return 
216 HI'1S+ Time tak.n by lin .. 199 

through 219 must be 
217 1 E2 : odded to ellllSed tim. 
218 I1IJD Avoid dlt. error when 
219 SET S W stopwltch Is set 
2 2 ~ Ft X €I Formlt prompt 
2 2 1 "SYNC " 
222 RRCL 1'36 
22 3 " I- R" Get 'OATA'lndex Ind 
2 24 RCL 137 truncate to colcullto 

22 5 INt lISt used register 

2 26 t 
22 7 + 
22 8 QRCL X OutpUt: Synchronize 
2 29 ~V I EiJ chonnel (nl; sot pointer 

2313 ,..TN to R(nnnl 

2 3i*LBL 13 9 
6 byte sequence caned 5 
tim .. SIYes 8 bytes 

232 C '" I t·lD 
6 
~ 7 7 .c. "_, "_, S TO 0t. 
23 4 S F IND 
23 5 R H1 
236+LBL e 
23 7 p e L 05 
23 8 STO ( 1 7 

239 I S G ;'< 
240 13 
241+L8L 10 
24 ~? S TO IHD 
y 
2 43 ISG Y 
244 GTO 10 
245 . END. 

1'3 

X 

Clelr previous flog (I-{i) 
InitlalilOtlon set to 04 

I, ::!'! I~~s~:b~ XI~H~ 
data) 

Set current channel 
onnunciator, These 
Flogo Irt not tested, 
only displayed, 

CI.ar block of registers 
Ili000ted to date. Use­
fullS I local ALPHA 
label only if block will 
be used, dumped to 
stor .... medium Ind .... 
Inhillized. Original 
Index restored on com· 
pletlon. 

o reglste .. bbb .... 

,. , , 

I 
I:? 
I't· ( 

I 
! 

-
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LOGBOO .K 

'I> "Logbook" uses the HP82180A Extended Functions Module t o store t he name and 
times worked for accounts that are billed at an hourly rate. Addi t i onally, 
Purchase Order numbers, Billing Codes and remarks can be stored without rega rd 
to their length or fonmat. The sta rting time and date for each account is sa yed 
in an ASCII file and requires no data registers to maintain. Fi l es can be printed 
or viewed at any time and total time worked can be updated on a da i ly basi s. 
Access to stored information is by account name or the first few letters of the 
name. Useful in professional offices and any application whe re time mu st be 
stored in a flexible format. 

."Logbookil consists of four main parts : Create File, Start Clock , Stop 
Clock and Output. 

"$TIME" initializes an ASCII file by prompting for the file name, number 
of accounts ' and number of days to be recorded. Sixty characters are allowed 
for the account name and description and 9 characters each for t ime and date. 
Including file overhead, the calculation of approximate file size is : (n umber 
of accounts· 60) ~ (number of accounts· number (days + 1) . 20) + 30, A 
scratchpad space fs created in each file to store the sta rting time of each 
job. This means that the use~ need hot be concerned with data being erased 
by other programs or constant updating of magnetic cards. Only the file name 
and the first few characters of the account name are required to access t he 
timer data. . . 

Label (B) starts the timer for each account. The start time (clock ) 
and date Is immediately stored in main memory scratch registers and the user 
is prompt ed for the file name and account name. Only the first few uni que 
characters of the account name need to be input to locate the account i n t he 
ASCII file, a process considerably faster than label search or dn t3 recall 
and compares. 

Label (III) (b) stops the timer for the named account and displays t he 
total elapsed time for the current day. The time is displayed i n HH:MM :SS.hh 
format in the ALPHA register and HH,MMSShh format in the Y register and 
decimal format in the X register for easy timelrate cal culations. The 
elapsed time is inserted ill the ASCII file at the bottom of the li st. 

Label (C) prints or views the account name and descript ive data and 
chronologically outputs each date and time worked for the account . The data 
is formatted in the ALPHA register and in HH.MMSShh and decimal fonnat i n 
the Y and X registers. At the end of the list the total time worked i s 
out put. 

Operating Limits and Warnings 

Character number 95 " " should not be used in any input ALPHA string 
as the program interprets that character as an end of accoun t record 
delineator. Using substantially more descriptive characters t han 60 may 
cause the file to reach the end prematurely. If more characte rs are 
required, then change line 05 of the program accord ingly. 
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DATA REGISTERS 

00 n (days) . 24 
01 Start/Finish time; Loop cont rol =n ret ords/account (label t) 
02 Start/Finish Date 

ASCIi FILE VARIABLES 

Record Variable 

o Account Name 
1 Account Code, Billing number, Purchase Order, etc. 
2 Remarks or description 
3 each succeeding pair of Records contai"ns a, start Date MM.DDYYYY in the 
4 first Record and a total elapsed time HH.HMSShh in the second Record 

n "" Character , 95, del ineates end of data space, start of work space 
n Start Date of running timer for this Account 
n Start Clock Time HH.HMSShh of running timer for this Account 

n Next Account repeats the same format as the first Account- till 
end of File 

FLAGS 

21 Enable Printer or halt on AVIEW 
23 Alpha Input? Allows skipping File Name input if already posttiohed 

to Working File 
55 Pri nter exi s tence . 

$TIME . 
VIl (bl 

{~i , 

Status. 

SIZE ' 3 

initializes a new File and prompts for Variables 
Stops the timer for the named Account and outputs total , (stored) 
Starts timer for named Account 
Prints/Views File for named Account, outputs File header 
information, each start date and elapsed time and total elapsed time 

TOTAL REGISTERS_--,5~j,--_ 

Ascii FILE SIZE (nA .'0) + (nA. n(D+1) • 20) no 
7 

A=Accounts D=Days 

tilt 4, t; USER MODE---,Oc..:N __ o o 

An Accountant will be working in the offices of two of hi s cli ent s on ~ h ree 
successive days. As time worked is charged at an hourly ra te a conven1ent 
way of logging the time worked including the travel t ime wou ld be hel pful . 

PROMPT INPUT FUNCTION DISPLAY 

Load the "$TIME" program. 

Initialize the ~rogram 

(XEQ] "$TIME" 

N ACCTS? 2 (R/S] 

N DAYS? 3 '\ (R/S] 
.. 

(RIS] FL NAME? ' ~TDEMO I 
':',tJ 

NAME? NICHOLAs NABIL ,> 'l. (RIS] 

CODE? JOB NO 9732i-4. ~ . 

REMARKS? BUILDiNG WRECKt RS [RIS] 
\ 

NAME? BENJAMIN ELIAS > , (R/S] 

CODE1 ~OB No 97330-~ . 5 . [R/Sj 

REMARKS? PLUMBING CONTRACTOR (R/S] 0.000000 

The ASCII file has been created. if the file were to be pri nt ed out at 
this point, it would look like this: 

The 0.000000 datA represents the work 
spaces in the file. These spaces 
are overwritten by the start date 
and time whenever function (B) is Used. 

HICHOI.AS HABIL 
JOB NO 97321-4.5 
BUIlDIHG NRECKERS 

-
8.899888 
8.888988 
BEHJR"IH ELIAS 
J08 NO 97339-2.5 
PLUn81NG COHTRACTOR 

-
8.888898 
8.888888 
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The following routine will print or view the entire ASCII file. su~st l iote 
ourA for PRA if you are using an HPIL printer that responds to his command. 
01 lABEL "PA" 07 GETREC 
02 SF 25 08 FS? 25 
03 SF 21 09 AVIEW 
04 CLX 10 FS? 25 
05 SEEKPTA 11 GTO 01 
06 LABEL 01 12 ENO 
To provide a reasonable time for this example, use the T+X functions ih 
the Time Module to set your clock back four hours. 

-4 T+X 

'Start the clock running for the first client to keep tract of travel 
time which is billed at a different rate than office time. 

(B) 

FILE NAME? 

If the ASCII file is your working file, no input is necessary. For this 
example, we will assume that the file $TOEMO is not ye~ the working file. 

ACCl? 

$TOEMO 

NICHOLAS 

[R/S] 

[R/S) 

The entire Account or client name need not be input each time the tile 
is accessed. The file will be positioned to the first occurence of th~ 
string "NICHOLAS". 

START 

The display confirms that the clock has started running. 

start the clock for the second cHent. 

FL NAME 

ACCl? BEN 

(B) 

[R/S) 

[R/S] START 

Advance your clock by one hour. Note that this Is not part of the 
program. It Is performed to give a typical output. 

T+X 1.000000 

Stop the clock for one client. 

[I/n (b) 

··A 

... ~ .. 
~~j,:-:., f ' 
' .. vt· 

. r 

o 

FL NAME? 

ACCl? NICHOLAS 

tR/S] 

[R/S] 01:05:00:00 

If your display has a similar time-formatted output then you are running 
the example correctly. Press (f-) to see the elapsed time in decimal 
form In the X register. This allows an Il1IT1ediate rate calculation if 
desired. Press X Y to see ' the elapsed .time in HH.MMSShh format where 
It may be used for HMS+ addition If ·needed. 

After the ciock has bee'n stopped for the second client, the ASCII file 
would now look sOmething like this: 

'd .~ 
" !Hl" 

'. ~'" ' l! 
"1. ( 

, 
;.~~·'1 i ,. ;~i . 

i 

·"i ... 

HI [HOlAS NASIL 
JOB HO 97321-4.5 
8UILDlNe NRECKERS 
11.811981 
1.821345 

11.111,.1 
28.364782 
8EHJAIIIN EtIAS 
'-'S NO '7338-2.5 
PlUlalIHC CONTRACTOR 
11.811,.1 
1.'2ml 

idll,., 
28.371"7 

Start the clock for the first client to reflect the time spent working 
In the clf~nts office. 

Fl NAME? 

ACCl? NICHOLAS 

(B) 

(R/S] 

[R/S] START 

Now YOllr clock can be advanced to the correct time. Note that this is 
not necessary in order to run this program. It simply gives a more 
realistic appearance to the output. 

3 T+X 

Stop the clock for this account. The very first account can be called by 
-one initial only if desired. Any account can be called by a "second name". 
For example the records in the file pertaining to NICHOLAS can be called 
by inputting NABIL. 



Stop tfie clock and display the time file. 

FL NAME? 

Accn NICHOLAS 

[/11] (b) 

[R/S] 

[R/S] 03 :00:00 .00 

The actual time that is in your display will depend upon how long you 
spent running the example. 

Print the files. (C) 

FlNAME7 [R/S] 

Accn NICHOLAS [R/S] 

NICHOlAS H~Bll If the entire ASCII file 
JOe HO 97321-4.5 were printed, it would HICHOlAS HABll 

BUllJlHC WRECKERS appear similar to the JOB HO 97321-4.5 

11.811981 file at left. BUIUIHC WRECKERS 

1.821345 
If there is no rrinter 11/81/1981 11 .811981 11:82:13 3.884699 in the system, R/S] 
will advance the dis- 11/8111981 

il.811981 play to each successive 43:88 :46 

21.481292 line. ::t=::r=z= 

BENJA"IH ELIAS 
~ : 85 : 41 

JOB HO 97338-2.5 Whenever a time is out-
PlU~IHC COHlRACTOR put in ALpHA, it is also 

BEHJA"IH ELIAS 11.111981 in the X register in 
JOB flO m38-2.5 1'.828761 decimal form and the 

1 I.t 11981 Y register in HMS form. PllJll8IHC CONTRACTot 

3.884364 
11/8111981 

11.111981 81 :82 :87 

2\.483439 111811198\ 
83 :88 :43 
:z=::t:: 

84 :85 :15 

.; r/~ . 

~ 

C~ 

USER INSTRUCTIONS 

STEP INsmUCTIONS INPUT 

1 Load the "Logbook" and initialize. 

2 Input the number of individual clients 
.. or accounts that are to be timed. -

3 Input the number of days or times that 
eacfi account will be- timed:- -- - --.- n 

4 Select a name for the ASCII file, up to 

5 

6 

7 

7 ALPHA charaCters. --- ------ --. - - [ALPHA) 

Input the name of the first account in 
the fil Ii. Up to 60 ALPHA cliaractlirs are 
allowed for the name and the following two Hnes . -- . - . -, .-;--'--- -

Input a Purchase Order nUmber, billing 

[ALpHA] . 

co tie or any selected Descriptive cha-rac:: - _. ---- -
ters. Note that only character No. 95 
is 111ega1 iii the--ffle. - ----- -.-0- i:'-' [ALPHA] 

.- - ----~'-----.. --'. -- .- -

~ny. , ~es~r!~tJv.~ ,ALPH~s~ri n!ll11llY ~ _____ . __ _ 
.nput. If no remarks are necessary, 

. _ press IRiS]. ~ __ ... __ ~ ____ ----:' . :' :' tA1P./iA] _ 

t
I 1i(!h~ __ AS~ ! L!!l~ l~ -~t c~~t~!I1~l'!er?~ :~~ ....-8 

an one accoun., we promp~ NAI'II' ,., 

will be repeated as many times as __ ' _ 
necessary. Return to step 5 for 'Hli--' 
input format. . _. _. __ . _ . __ . __ 

FUNCTION 

[XEQ) "$TIME" 

[R/S) 

[R/S) 

[R/S] 

(R/S] 

[11/5) 

IRIS] 

9 To start the dock for: any accQunt , _., _. __ .2._ (B) 

If the ASCII file is your working file 
(refer to page of the HP82180A Ex-
tended FunctionS/Memory Module Owners 
Manual - tor details and definitions) then 
no . input Is necessary. If uncertain, (FL NAME) [R/S) 

Input the name of the account to be 
timed. (NAME) [R/S] 

... --
.r") 
t- .' 

To stop the clock for any account . [I/IJ (b) 
',--" 

Refer to step 9 for .input instructions. (FL NAME) [R/S) 
11 Input the name of the account being 

I (NAME} rRlSl timed. 

SIZE. 
3 (HP.4 1C) 

DISPLAY 

N ACCTS? 

N OAYS? 

FL NAME? 

NAME? 

CODE? 

REMARKS? 

NAME? 

FL NAME? 

ACCT? 

START 

FL NAME? 

ACCT? 
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USER IN8TlttJCtioNS 

STEP INSTRUCTIONS INPUT FUNCTION 

12 ~J,l OLJHPlAMEDACCOUNT$ MA V. BE TIMED 
INDEPENDENTlV and started or stopped as 

: necessary. However, Jor each , account . 
only one starting time is stored until 
the clock has been stopped and restarted 
If you start and stop the clock more 
times than the number of days or times . .- .. , , 

input at initialization (step 3) the 
file may becomp. prematurely full and -
not accept further data. 
- "'-'- - - .. -" 

13 Error recovery. If a timer was started 
ace Hleiita lly, it is not necessary to 
correct the error. , Simply, restart the 

. , 

individual timer when ready and the new 
time will replace the . previous starting 
time. Refer to step 9 to start. 

- .. 

14 To display the timer data stored under 
a parficular account name. (C) 
Input the file name 11 the file is not 
your. working file. ,. (FL NAME) tRIS] 

Input the name of the account. 
" if the name hegins with distinctive 

- c~aracters ,that . are not repeated ,else-
where in the file, only the first few 
characters need be input. (NAME) tRIS] 

. . ' . . -, 

Thl!_el~psed time for the displayed date 
also is ,In the Y register in HH.MHSShh 
fo~ a.n~ in the X register in decimal 
form for any rate calculations that may 

" 
be, required. When each complete cycle 
has been dfsp1ayed or printed, the total 
el apse~ time will be output preceded by: 

, ; 

~f , ~ printer is not in the system, it 
will be necessary to press [RIS] to ad-
vance the display. If the temporary 
use of registers 00, 01 and 02 will 
disturb a working program or valuable 
data, they may be reprogrammed to any 
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SIZE: 
(HP.41C) 

DISPLAY 

.. , 

. -.~ " 
~. ,,_ -4 __ 

I 
- .. -~. .; "j. 

. -_ .... :::'" .~. 
,: ... 

..... '-"'" .• ' 

... 

, . 
, 

.. -_. 
\ 

- -;. 

" 

n NAil? "-~ --f 
.. !"~ , ~ 

ACCT7 , . 

. 

!NAME~ CODE 
!REMARKS) 
MM.DDVVVV) 

(HH.""SS) 

==:===== 

(HH.MMSS) 

... '~. 

~ 

I 
I 

1 ,j \' 
( ';;-' ~" 
l' "- ' 
( " r , 

l' 

i) , 
1 
i ' 
t, 

; 

STEP 

15 

:e 

USER INSTRUCTIONS 

INSTRUCTIONS INPUT FUNCTION 

other register numbers. They are only 
in us~ temporarily and contain no a&ta . 
requir:ed t!l . !l1ain~airLthe timer::s,_-;, __ ~.:" L 

To output the entire AsciI fil~, see 
pa,~," :1' if1{::~ -;~:~_~_.it.:¥\j·t -~ > 

".I ''''I t 't~, r~f..iit .:_ 
··,J.,~;¢.~t· " " 

----~ .. ----.1!~----.-~ 

-~~,----" ---_._--- ---~-- ----.-

____ -:-.' {"., t~ ~ .. :. ... "i:_< #~ •. 

-~X.:~:_~~:~~~.=~=~~'r.w~ ~", , ___ ._ 
! . i!, > t .~ ~¥,1; I 

c.--'': iC :' c' ~,:·f~~ 
,",~.a..;~ ~.~~~.~ -.~-=--~---. _._. .'" .~.t-~: .. --

\ I "'-'~J" _".:.,.1, ,<~f ... '"t • 
. ~ -----.~,-~.------~-. ~~ ........ -.-- - --. ~ 

~~, 7'dT'~"-~· .-;. r--:,.-:' .... . 
--------,-. ---.. -~ ~t~ ... ~ .... -

SIZE: 
(HP.41C) 

DISPLAY 
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·':,l ';' L E'L " ET r 
... ::: .. 

~: 2 " h :~CCT'=; 

~~3 PROt'1PT 
04 STO 00 
:.35 €-O 
(1~, :+: 

'37 " ~I DRY S-" 

~ ,:> - '_, PPOt1 PT 
0'3 1 
10 + 
1 1 RCl 013 
12 * 13 213 
14 * 15 + 
16 30 
17 + 
18 7 
19 " 20 HIT 
21 XEQ 07 

' 22 CRFll=lS 
23+LBL 00 
24 XEQ 01 
25 DSE 00 
26 G TO 13 0 
27 PHI 
28+lBl 01 
29 .. ~ll=lt1E-:>" 
30 RO~I 

31 STOP 
32 RPPREC 
33 "CODE?" 
34 STOP 
35 RPPREC 
36 CF 23 
37 "REt'IRR K S 

?" 
38 STOP 
39 FC? C -,,-,,:...,!\ 

4£1 " 

41 RPPREr:: 
42 P O FF 
43 eLR 
44 95 
45 ~"~TOI=f 
46 I=IPPREC 
47 F I ~< ,; 
48 CU< 
49 CLR 

T emPOrlt'V Itorage for 
file lize calculation 

Allow approx, 60 char-
acters for description 
and name 

Add one day to allow for 
overhead and ICratth 
registers 

Allow 9 c:hancten for 
eech tllTIIt and d.t. and 
2 characters for .och 
record 

Allow 30 charicter. for 
o.erhead 

_ Number of regl.ters 

Gorub fila name 
Create ASCII file 

Go to input prompt 
routine once for each 
lCCount 

Input prompting routine 
to Initialize accounts In 
fII. 

Place In ....,.,.,.1.8 record 

t .. t for Input remarles 

Store deloult ;" .. sege to 
hl.e expected number 
of record. 

-Place undencore charac-
ler It and of account i' dati .pace IS end 01 
lCCount delineator 

51<) Hr;'CL ':0:: 

5 : o;:cI ~E (: 

c:: .-, Lj i=":: '::':: ' ~. 

5:7 F: Tt-j 
S -t "lBL c' 
55 T J t'1E 
5':;, >< Eq 02 
~~ GETRE C ' _ ' 1' 

5:3 R il Ut'1 
59 DAT E 
E,0 D"DR 'y' ,~; 

r:, 1 1 
62 -
~"7 - '-' 24 
64 of< 

65 S TO 0 'J 
E,6 ~< < :;. l' 
67 
68 -
69 SEEKPT 
70 I'-ISREC 
71 :3 
72 + 
73 SEEKPT 
74 GETREC 
75 24 
76 PI-tUM 
77 Hr'1';-
7 :3 p r:: 1 __ r, 1 
7 9 Ht'I"';+ 
813 PCl 013 
81 + 
82 Cll=l 
83 RRCL >< 
84 7-: < >'.,. 
85 2 
86 
87 SEEKPT 
88 It-l SR E C 
R'" PDP 
9~1 E ~nEF:-t-

,'" 1 CLR 
92 PT I l'IE :24 
93 HI": 
'="4 t=!'",' lEI,) 
95 PH-I 
,?6"'LE:L E: 
97 T I t'1E 
';::':3 TOPE 'J 
St '? ~< EG! 02 

HH.1 Clt=! 
101 P I":CL 0 1 
1 iJ2 I q '=, ¢' E C 

Accumulate two record. 
of zerOi to mark the 
work (scratchptd) space 

Immtdlately ..... time 
for accuracy 

GOlUb to store time .nd 
date In main memOty 
scratch are. 

Set display mode and 
POIltlon 1110 

Con.ert first data to 
numeric data 

ndays 

Number of hours calcu­
lation 

Temporary 
Swap with previous 

pointer .alue 

Insert tim. Into ned 
space In IIle 

Get time 01 Itart doc f, 
from scratch space 

Convert to numeric dali 

,; hourS In current day 

+ number of daVI • 24 -

Insert elapsed time Into 
fll. 

tOld steck 

Format printer dl.play 

l ••• e decimal .alue of 
time In X regl.tor for 
calculations 

Start clock 
Temporary .torago done 

Immediately lor eccu' 
Go.ub temporary stor,---, 

end file position 

Insert 8 digit unlormatted 
(numeric' date In scratch 
spICe 
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BIt Y c L E cAL C U L A TOR 

This program is based on "Bicycle Conmuter Computer", HP41C Users' libra ry 
number _ , __ C by Durwin A. Schmitt. 

Reference: Sloan, E. A.: The Complete Book of Bicycling, Trident· Press, 
New York, N.Y. 1970 

The program stores data on magnetic cards on the number of teeth on each 
chainwheel and real' sprocket cog as well as the wheel diameter. If unchanged; 
the data need not be reentered with each use. Desired velocity may be i~put 
to determine required pedal cadence. Alternatively, speed may be calculated 
by inpulting chainwheel and rear cog number in use. The Time Module is used 
to compute speed and to set a pace for a desired speed. Inputs may be irl 
miies or kilometers. 

The distance traveled for each wheel revolution is: 

Distance, inches = PI (wheel diameter, inches). The wheel diameter is 
usually 27 inches • 

. . • The humber of wheel revoiutions per pedal revoiution is equal to the ratio 
of the teeth on the front gear being used, the chainwheel, divided by the 
number of teeth on the rear gear in use; the rear cog. 

Velocity (V) = (Distance per wheel rev) (No. of wheel revs) 
·(No. of pedal revs) . 

= PI f (Wheel diameter) . (Teeth on chainwheel)~ • ( Pedal revs ) 
{ ( Teeth on rear cog 1) (Time interval) 

The gear ratio, the term in square brackets, is normally expressed 1ft inches, 
so that converting to a velocity in miles/hour the equation becomes: 

= PI (GR) (revs; 1 foot. 1 mile· 3600 sec) rev · · 3600 
• ( 12 in . 5280 ft . 1 hr ) or PI (GR) 63660 

seconds 

View looking down from rider's position: 
Rear Sprocket 

5 

-J.--
-2-
-1-

Front Chainwheel 

---2~---

-------ll-------

I 
I' 
'I 
1 

• The program accepts from one to three chainwheels and one to seven 
rear cogs. The number of teeth are input interactively and may be saved 
on magnetic cards for later usc. . 

The Pace subroutine is simflar to the "PACE" program, page . 
Input is limited to 60 RPMs to eliminate the possibility of the routine 
causing a past due alarm and stopping the audible cadence. Although 
the Time Module will exhibit virtually no variance from one HP41 to another 
the time to calculate the alarm interval and reset does vary somewhat and ' 
is not quartz controlled. The routine can be used to establish an audible 
or visual cadence for the left leg, i . e., half pace. 

,f'", 
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DATA REGtSTERS 

00 tndex for rear cog input. storage 
01 Rear cog 1 
02 "" 2 
03 " 3 
04 " 4 
05 • 5 
06 Ii" 6 , 
07 • 7 
08 Chainwheel 1 
09 " 2 
10 ." 3 ' ~ ,,' , 
11 Wheel diameter ,,-I t.;;. 
12 scratch 
13 M or K for output labelling, miles, kjio~ters 
14 Miles to kilometers conversion factor, or 1 if no conversion 
15 "READY" , 
16 Ihdex for chainwheel input. storage . 

FLAGS 

05 kilometers if set. miles if not 
21 Cleared if no printer 
27 Enable local labels, set USER mode 
55 Printer existence 

YSER KEYS 

(II) (a) 

Ii! 
"P" 

Mfles - kilometers toggle, allows pos t- irHHalizaHon chAri43 ' 

, input Chainwheel and Rear Cog n. calculate speed usfftg ~tme~ , 
calculate different speed with same gear combination 
Cadence (RPM) of calculated speed , 
Input speed desired, calculate cadence using inputs to (A) 
Cadence/2 routine 

Pace subroutine 

76 
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Your bicycle had 27 inch wheels. with 52 and 47 teeth on t he fron t chainwheels 
and 14. 17. 21, 26 and 32 teeth on the rear sprocket cogs. The cha i n is 
positioned on the 47 tooth chainwheel and the 17 tooth rear cog. What is 
the velocity? What is the pedal cadence (RPM)? Wha t cadence is necessary 
to achieve a velocity of 20 miles/hour? 

PROMPT INPUT FUNCTION DISPLAY 

load the "BIKE" program. GTO •• load the Pace subroutine "P". 

Initialize the program. 

[XEQ] "BIKE" 
".1 

R/COG 11 14 [R/sj 

R/COG 2? 17 [R/S] 

R/COG 31 21 , . tR/S] 

'-" ') 26 R/COG 41 

R/tOG 51 
~ [R/S] 

.. , !,I· ~:>.i' 
, ", 32 .\ ".{ -; tR/S] 
.., ~ ",;~. . ,-··;';~;;t . . 

R/COG 61 , :';:: no t l'l~il( ). ' tR/S] 

CHAIN wL 11 ~; 52 ' [R/S] 
" 

CHAIN wL 21 ~2 47 
J. '. . ~;I • 

CHAIN liL ~? \;;'no tnput 
~~.' 

. [R/S] 
d;f f 

" [~/sl 
~ l 

WL DIAH? 21 [ it/S] 

MIlE/KM1 M/K ! . 

.';. 

Program has stopped in ALPHA mode. 

[R/S] 

Insert card. [R/S] 

READY 1 of 1 
Prompts for Inse rtion of 
a data card. 

READY 
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!. 
i 

I 
I 

Calculate your speed . 

CHAIN WL? 

R/COG? 

(A) 

2 

2 

[R/S) 

tR/S) COUNT REVS 

Count the number of full pedal revolutions between successive pressing of 
the (R/S) key. In practice, you may count as many as you like after pressing 
(R/S] and press the key again when you are finished. To provide a commo~ 
answer for this example and to be sure that you are running the program 
correctly, you should manually set the stopwatch with the following key 
strokes: 

.0014 STOPSW SETSW (PRGM). YOli should see 86 TONE 9. Single step in 
program mode to line 90 and press (PRGM) again. Now continue running 
the program. 

[R/S] 

REVS? 15 (R/S) MPH=14.3 

You may wish to try this step again. To run the problem again without 
changing the chainwheel and rear cog already input, Press (B). 

To see your pedal cadence after calculating velocity: 

(C) RPM=64 .6 

if you reran the example for a different length of time, your answer wouid 
not be the same. 

Use the Pace routine to establish a pedal cadence. 

(E) 

RPM/21 40 [R/S] READY 

The actual display you see will reflect the time of day plus the 
time offset. To see the full display: 

FIX 6 

if you use the routine at an interval near its limit, the display will 
barely be seen. To see the time display 

CF 26 

78 
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() 

I 

.1 

1, + .. , 
~:1 

I 

j 

USER INSTRUCTIONS 

STEP INsmUCTIONS 

1 Load the "Bicycl~ Calculator" program. 

J Load the Pace . subroutine, "P". 

3 

Do not merge or otherwise combine with 
the ina I "pFOgram. "P" works best If it 
Is the last program .. in USER ~mo_ry'.: , ___ .. 

Initialize the .:'Blcycle Calcu1a~<>.r" • .. 

If you have previously stored data that 
iloes not require -a- change, such as a" 
different _ ~ha!nwheel, go ,to, ~_tep _ ,. __ . 

INPUT 

_. 

- -_ ..•. _. 

-, 

-, 

-

- -, -
Input the nll11bei"_,oLteeth ,on..reat.wheel __ .. 
cog number I, counting from the inside 
to outside from the rider's Perspective, _~,_ 
see diagram, page _. _. j n '.' 

Continue input, up to seven times, for 
each r ear cog iin your IilCyCle:--------·'n .. 

4 

When yOU have lnpurall ofllle'r ear cog 
data _for t~e particular bi cyclll , . ___ . ___ _ 

Input number. bt teeth on chat~heel !-._ 

Co~t!n~~ Inp~t •. ~rogram accepts up to 3 chainwheels. ... --- ,---,- .. 

----.-~-~-- .. -- ----- ......... -- - .... -- ..J.......r-- --- .. 
5 I~ YO~ , do . not ~~ve a third ch~i~heel: • 

6 Inpu_~ wheel .. diameter In inches. _ 

7 If _YQu prefer to use the HP821BOA 
Extended Functions? memory module.--

8 To load data from Extended Memory. 

- - .. 

no input 

JL - --

ir 
-, 

no i npu.t 

inches 

.. 

FUNCTION 

GTO 

GTO 

[XEQ] "BI KE" 

(R/S] 

[R/S] 

[R/S] 

[R/S] 

[R/S] 

[R/S] 

[R/S] 

[R/S] 
ALPHA "YOUR 
FILE NAME" 
ALPHA 16 
CRFLD 
.015 SAVERX 
ALPHA "YOUR 
FILE NAME" 
ALPHA 0 
SEEKPTA .01 5 

..... 
79 

SIZE: 17 (HP,41C) 

DISPLAl' 

R/COG 17 

R/ COG 27 

R/COG (n}7 

CHAIN WL I? 

CHAIN WL 2? 

CHAIN WL 37 

WL DIAM7 

READY 1 of 1 

GETRX ® • 
9 To load data from a magnetic card, 

merely insert card in reader. ' 

-



tJSER INSTRUCTIONS 

STEP INSmUCTIONS INPUT FUNCTION 

10 . ~hainwh~el and rear cog positions will 
be represented by the following con-
vention, looking at . the gears from 
the readers perspective and counting 
from the Inside to the outside. 

Rear Sprocket Front Chainwheel 

5 --2--
4 i 

-}--:-- .. 
-2-
-1-

11 Calculate speed In miles .or kllometers/ 
hour. (A) 

-- .. 

Input chainwheel number I, 2 or 3. position [R/S] 

Input rear cog position 1 through 7 position [R/S] 

12 When ready, start counting complete 
pe3al revolutions at tone signal. [lt/s] 

When you have counted several cycles [R/S] 

- Input number counted between tones. n [R/S] 

If you had initialized the program 
for kilometers. 

13 To .c:hange the original units of 
distance. [Il/] (iI) 

A card reader prompt wiit appear and 
may be ignored If change Is temporary. ( ) 

14 TQ .c~. lculate a different rate of 
using the same gear combination. 

speed 
(i3) 

Go to step 12 . 

15 To .calculate the pedal cadence (revolu-
tions per minute) for the calculated 
speed. (C) 

16 TOica~c~late ee~al rev3lufiO~S r{-qu re 0 tra e at a es re ra e 
with the same gear combination as b~fore (0) 

, . 

80 

SIZE: ~ (HP.41C) 

DISPLAY 

CHAiN iiU 

R/COG? 

COUNT REVS 

I ione slgnal .. 
COUNT 

REVS? ; 

MPH= (hn.n) 
, 

RpH= (nn.n) 
, 

MtLE/KM? M/j( 

COUNT REVS 

RPM= (nn . n) I 

SPEED? 

USER INSTRUCTIONS 

STEP INSmUCTIONS INPUT 

17 To use the Pace subroutine to establish 
an audio and/or visual pace Indicator 

Input rate to be paced, in (n) ~~ats .: .. 
per nimute. rate 

When ready (do not pr~ss any .oth!!.!" keys) . 

18 To return to the_~lllcyc le~~ . prC)gram. ___ . 

/IA.' 
V 

.• .. --"-'---' . . .. 
~ , 

Clear prompt 

If "P" were called as a subrouU'ne', fL_ 
would ohly execute one time before 
returning to "BIKE". - If- it were -·_··· 
written as part of the main program 
It could not be as fast • . _. _ -_.-_._._- ---- ... 

: '~~ , ., 
- --.:-'.--~----.-

FUNCTION 

(El 

[R/S] 

[R/S) 

GTO "BIKE" or 
use the 
assigned key 
of your choice. 

(4--) 

SIZE: 
(HP.41C) 

DISPLAY 

RPM/27 

READY 

Tones ....•. 
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Program Listings 

.= " 
-) ':. ,= = "2;-
(; .. ~ c (. "7-' :5 5 
,;:, .,. Cl= :21 
l:'1~; 1. ~::1~17 
l716 ST(' 0(1 

~j 7' !::. ~1 1 
,;:t:~ ~:;TO 16 
(1':;' F! i< (t 
1 0. L 81_ (:H:) 
11 "R / C OG 
12 RPCL 013 
13 
1 4. 
1. 5 
16 
i7 
U3 

0l) 

"I-?" 
f:L X 
PI:tO~lPT 
X=0 ';' 
GTO 131 
STO IUD 

'. '3 i SG 130 
213 GTO 130 
21+LBL 131 
2 2 "CHRIU .. , 

L 
23 r.;-CL lE, 
24 7 
25 -
2~· O;:::' CL :x: 
27 "1-"" " 

28 CLX 
2'" P"' ONPT 
313 x=e? 
31 GTO 02 
32 STO IND 

'''' 33 I S G 16 
34 GTO 01 
35 +L8l. 02 
'36 "1·lL D HHI 

37 PROMPT 
3'? STO 1 t 
3 ·".L8L -3 
40 "1-1" 
41 PSTO ..... 
4;~ "t'1ILE /K ~1 

.-:> ~1 ."" k" 

.j 3 00 1·1 
44 STeip 
45 t=lOFF 

Enable locII label. 

Printer? 

Sot Index for reor cog 
Input Ind .torage 

Sot Index for chllnwheel 
storage 

Sot Input dl.pllY forml! 
Input loop 

Prompt: Input number 
of teeth on rear cog 

Got number 

Sot up Input test 

No more? 

Index 

Continue loop 

Noxtloop. Input chlln, 
wheel dill 

R 16 I. Index register 

Cafculate number 

Sot up Input tell 

No Input? 

Index 

Contlnu. loop 

Next paramoter 
Wheel diameter 

Sot up test for Input­
miles 

1/0 units In metric or 
english? 

ALPHA mode 

46 A ~:; rei ::: 
d7 ':;;, e 1 3 

4 "? ;:.;' = .... 7-' 

5(1 ~;F (~5 

51 1 
52 Et-IT E :=: t· 
53 5 
54 UI 
55 FG?C 0'5 
5.0. ;":< > .... 
57 ~: T(t .1"-
58 .. F~EAD\'" 
59 RSTO 15 
613 .1315 
E. 1 t.Jr, T R ;,; 
62 PCL 15 
63 RTt~ 
64+L8L R 
65 "CHR HI .. J 

L ?" 
66 7 
67 PROMPT 
68 + 
69 PCL HID 

70 "'CL 1 1 
71 '" 
(,::. " ~: / C C G"'" 

73 PP O:--'~'T 

74 x·< >Y 
75 PCL nm 

76 /' 
77 PI 
78 ,., 
79 STO 12 
80+LBL 8 
81 STOPSI.·! 
82 Ci:' 
83 SETSH 
84 "CC' UNT ". 

E'v'S .. 
85 ~STO ~.; 

86 PR Ot'lPT 
87 TOt'lE ':; 
88 R IJ t·l ~3 t·, 
89 STOP 
90 STOP :? l·J 
9 1 TO~IE ." 

-­'PIIO' In .tock for te.t 

Clear metric fleg 

Not M? Then set metric 
fleg 

Default of '-miles 

Mil .. to kilometers 
shortcut conversion 

Store C('Irrect value 

Store prompt for liter 
reu .. 

Tum on Clrd reeder 

OlspllY REAOY 

Input label, Inputs remain 
for III further calculi', " 
tlons. Label. B. C. ond ~ 

Chlinwheel position? 

Get lbelilon 

Get dat~, number of t,;l) 
teeth on wheel ~ 

Get diameter of wheel 

Input rear cog 

Teeth on chainwheel! 
teeth on reor cog 'PI 

Times the whe.1 dllmeter 
- PI (gear rltlol 

Inltllllze stopwltch 

Cue nextlCtlvlty 

Leave CUI in X 

Signal .tert countlnv 

User counts arbitrary 
number of pedal revo, 

. lution •• pre.se. RIS (' • 
I End of count confirml>.../ 
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.. I. 

"y'; 
rQ~--.:::~-:;;" -:~;-I-;-: ;::~::~;-. -----r:B:-U'::lId-:-OU-tp-ut-p-r-o-mp-t -'---,; -:-~-:. -~-: -<;;-~:-: .--,:-;:-, T~---I-n-put-t-OO-la-'1I-e-m-I-y-ca-u.1 ~ ( 

.~ ~ j::. =. (! ;-.t Co T l .:.+ ~ G -;-::: E routine to fall -
'? 5 ~,::: C 2 3600 1. ~ CS • g 1 Try again 

;:~. >S '3 T I] 00 Seve constlnt for later i .J. ;;. '''; ;;. Convert pace per minute 
.? 7 "" Times 12 times 5280 1 4 7 .". ': '" . .,.. to clock time 
°8 S3~ 6g 148 
.:, '::. 14';:0 H ~I~:; ." 

;. "11) peL 1 2 
1 ,:) t ,.. 
'.0 ;::; PC I.. St. 
1 t)3 I-tP 
1 0:::14 R :~ L 00 
11-1'5 '" 
11)6 S TO 00 
1'17 / 
1. ':::18 CU:. 
10'3 RPCL 1 j 
1 113 "I-PH=" . ", 
111 PCL 14 
112 '" 
113 GTO 94 ,1, 
1. 14+LBL C 
115 ge~ 
116 ReL 1313 
117 / 
t 18 GTO 1213 •. 
119+LBL D 
122 "SFEED?" 
' 2 1 PPOt'I PT 
1 22 PCL 14 
12 3 / 
1.24 RCL 12 
125 PI 
126 /' 
1. 27 ./ 
L~8 PI 
1.2 '", 1056 
1 :;:~'1 / 
13 t / 
13'~ · 1..81. 03 
13 ·3 "RP~1 =' '-
134.1_'3L Ci:14 
1::<'5 Fn< 1 
1. ~.s ~"'CL x 
1 ~::7 ~'."'Il=:l,! 

13:~ FTI-! 
13·"' .... '_81. E 
1 .:1 L-:, ,::. C) 

n 1. 4 1 "PPN/2 ? 
~. ,. 

Divided by the gelr rltlo 

·c.tcullt .. velocity lind 
avnanswer 

Build output dlsploy 

R 13 contelns lither K for 
kllornelln or M for 
mil .. 
Kllornelln to mil .. or 
daflUlt-1 

Recall calculltocl RPM 

:Tooutput 

c.lcullll required '/1" 
cadonco for Input ;-
spHd . 

Metric eonwrsJ.,)" 'f 
optioned 

• 1 ~f 1-.. ," 

iiecall gnr r.tUi · < l140 

Simplify equltlon 

Output dlspl.ys 

Initialize pace ... t up 
Input error triP 

: Romlnder thlt half the 
required pace should 
be Input 

15 (1 R'JN:=:t,J 
151 TnlE 
1 52 H r·' ·~.+ 
t 53 ~: ET ~:;; l.J 
154 ~C __ 15 

155 " 'n ' " 
156 S TOP 
15 7 GTO "P" 
158 .END. 

Set stopwltch to time' 
plus allrm off.et to 
reduce Ilgorltl]m to 
slmple.t form 

Displays READY 
Sot up control alarm 
WIlt 
Go to global routine 

." 

, .. -



P LAY B A C K - PRO G RAM M A B LET I MER 

This Timer may be interactively programmed by users to playback a series 
of ALPHA messages up to 12 characters in length for specifi ed lengths of 
time. Optionally, user defined programs may be run during any segment of 
the playback sequence. The programs may scroll longer displays, print or 
perform any other functions using available registers. Periodic tones may 
be played to accompany messages. The program's features include routines 
to store, recall, save and edit playback segments, treated as records, and 
Is compatible with any HP41C storage medium. Two modes are available: 
Manual stop-start or auto sequence without pause through entire playback. 
Mode may be chosen when Initializing run. 

"Playba~k " uses three control alarms to perform timing functions. 
Label "NM", Next Manual, is set in manual mode when user desires to 

press [RIS] to run each step. It is also used to start the playback and 
works by storing time in an aCCUIl'ulator register, ROO, and setting the 
control alarm to trigger relative to that time. The display flag annunci­
ator for Flag 00 signifies manual mode. 

Label "NA", Next Automatic, is the control alarm entry point in the 
auto mode. In this mode , no visible flag is seen . Label "NM" falls through 
"NA" during its execution. "NA" does not store a new starting time Ilith 
each playback step but references all time offsets to the starting time of 
the first step, increments the step counter and continues till the last 
record. 

Labe 1 "T" tri ggers a peri odi c tone of a frequency chosen by the user 
during initial input and va r iable for every step. Period must be less than 
the step period and greater than 6 seconds to avoid the possibility of a 
past due alarm due to sl~w processing or search through a long table of 
global labels. The number of periods is controlled by a decrement loop. 

Label "AR", called in the program as Label 10 (because the numeric 
label distance Is compiled) i s the "ALHREl" program In the Time Module 
Owners' Manual, page . It is given a global label to enable it to be 
called as a subroutine-ln a user defined program . 

A Note On Input 

Invalid inputs must all be trapped to prevent playback errors , such as tone 
intervals longer than the step interval or short enough to cause a past due 
alarm, failure to input a playback message or program name which would cause 
the display to be blanked by clear ALPHA on playback and non-existent tones. 
If invalid inputs are detected, the input prompt is repeated. 

84 

.' User defined programs are flagged and detected by the presence of zero in the 
first register of the step record. A flag is set, the ne xt alarm set and t he 
balance of the playback sequence skipped. The user function or program is 
addressed by an indirect GTO. It becomes a subroutine by virtue of being 
ca 11 ed by a control a 1 arm. In other words, the user prog ram wi 11 be 
executed and finished and depending upon its structure, wait till the 
alarms "NA" or "NM" are triggered. 

"Playback-Programmable Timer" may be used in a variety of appli cati ons and 
amusements inlcuding childrens games and activities, photographic darkroom , 
calisthenics and warmup exercises, laboratory experiments, baking bread , 
debates (speaker name' I, speaker name 2, rebuttal I, rebuttal 2, etc.), 
timing dramatic scripts and routines, prompting signposts and speed changes 
in auto rallies, timing long distance phone calls. 

For this example, "P8" will be programmed with simple messages to show 
how it works in practice. 
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DATA REGISTERS 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

12 
13 
14 
15 

flAGS 

00 
04 
05 
06 
07 
08 
21 
23 
25 
55 

Total time, run message 
Total time, run tone 
Store index 
Recall and run index 
Edit, then restore index to R02, Indirect tone in Run mode 
Alpha message for playback 
Alpha message, next six characters 
Recall n, (Label C), tone HH.MMSS 
OSE index for tone, Label "T" 
available for user program 
available for user ro ram 

p a message, irst six characters if user program opt one 
Alpha message, last six characters Program name, indirect GTO 
step HH.MMSS total time till start of next step 
tone pitch, I to 9 - decimal point - tone cycle .MMSS 
begin next record (step t~o) 

Manual run 
Edit 
Skip tone input, user defined program 
Run user program 
No tone 
First pass, skip prompt 
Printer enable, print or cause halt on AVIEW during review 
Test alpha input 
Check insufficient size, trap invalid tone parameter 
Printer existence 

USER KEYS 

I ~~ E) 

Store playback message and parameters 
Reca 11" It " " " 

Edit 
Toggle Auto or Manual mode, initialize run 

, Status. 

Size (n steps 4) + 11 

Flx 0, 4 

TOTAL REGISTERS 77 + Size 

USER mode ON 

1- ", ... 

o €) 

This example will require a minimum SIZE of 3 registers. Program the 
"playback Timer" to display a series of five flexibility exercises. Two 
of the steps require a faster cadence than the pace available in the program. 
Three of the steps will sound a tone every ten seconds indicating a change 
of di rection. ' 

PROMPT INPUT FUNCTION DISPLAY 

Initialize the program. 

[XEQ] "PB" .' 
\ 

N STEPS? 5 " [R/S] 

MESSAGE? BODY TWISTS [R/S] 

STEP HHS? .01 [R/Sj one minute 

TONE/1t1S ? .Doi [R/S] ten seconds 
... j\ 

§ [R/S] Tone 9 TONE N? f 

MESSAGE? - FOOT CIRCLtS [R/S] . 
" STEP HMS? ': .003 [RIS] 

TONE/"'S? .001 [RIS] 
<, 

TONE N? 8 [RIS] 

(iVS] 

MESSAGE? no input [RIS] 

PROGRAM? FASTP [RIS] 

STEP HMS? .01 [RIS] 

MESSAGE? CALF STRETCH [RIS] 

STEP HMS? .0045 [RIS] 

TONE/IfIS? .001 [RIS] 

TONE N? 9 [RIS] 

[R/S] 
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MESsAGE? 

PROGRAM? 

StEP HMs7 

no input 

FASTP 

.003 

[R/S] 

[R/S] 

[R/S] END 

Recail the PiaYb~ck series to confirm correct entry. 

(c) 

"END" (does not print out) 

I=BODY TWISTS 
I+IS=00 :01:00 
TN 9/00:00:10 
2=FOOT CIRCLES 
HHS=00:00:30 
TN B/00:00: I0 
3=PRGM, FASTP 
HMS=00:01:00 
4=CAlF STRETCH 
1+15=00:00:45 
TN= 9/00:00:10 
5=PRGM, ,FASTP 
HMS=00:00:30 

lie will use a modification of the "PACE" subroutine to establish a fastet 
cadence for steps 3 and 5, 

Enter the program "FASTP" in your calculator's program memory. 

Initialize the Auto Run "Playback" mode. 

(El AUTO 

If "Auto" is not seen in the display, try again. 

(El AlfTO 

[R/S] 

I I 

I, 
I 

I ~ 

81.LB,_ .. FI=l :; 
TP ' 

",'2 CF ~32 
03 23 
04 RCL 03 
05 X<Y? 
06 SF 11.12 
137 11 
08 ENTER1' 
09 FS?C 02 
1 e '+ 
11 STO 09 
12 RUHSW 
13 2 E-4 
14 TIME 
15 HMS+ 
16 SETSW 
17 "1'1'FP" , 
1S+LSL "F!'>" 
19 TONE cj '. 
20 CLST 
21 RCLSW ,. 
22 DSE 09 
23 XYZRLI'I , I 
24 • END. '. 

Initialize Flag not used by "PB" 
test recall index to determine if earlier or 
later occurence of "FASTP" 

earlier, one minute tim1ng 

R09 unused by "PB" 

apply 2 se~ond time offset to stopwatch for 
fast loop . 
set on the fly , 
Contro1 Alarm entry point 

Cont~l Atanri . ' 

Inft1a1fze the stack for alarm w/o reset. 

, .• ·· ·-::~i;. ~,{2;) g :tjiSU": ", 
~ ~~t,>{ ~.i.l:·~,.~.' .. , 

?! ,(; ';~'''~~ ~ t~. ,<': r ,I 

I, ' . 

t;' ,," ~r," i:~::.l~:;: 
.'f .... .....~ 
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I 
I 

I 
I 

I 
1 
I 
I 

~ 

1 

I 
\ 

USER tNSTRtJCTIONS 
90 USER INSTRUCTIONS 

91 

SIZE: (steps x 4'~ • (~~~~IC) 
r--,r-______________________ . ______ -r ______ ,-__________ ~(~HP~.4~I~C:)~+~11~~· ~-,r------------------------------r------,-----------~~~------~ 
STEP INSTRUCTIONS 

Load the "Playback" program and set 
. USER fOOlI!! : 

. INPUT FUNCTIoN 

USER 

"PS" 

_ .. _lnputJ lumber.. Qf step_~ or i.,!stru<:.tiQns ._ ..11.. . __ 

[X~Q] 

[R/S] 

J!-.!'_ecessary ' ._.r:.esize _~~ _start .ov!!.r. _ _ _ ___ .... ___ _ 

_. __ .. The . ~f~e is de!e~fned by multiell!n9 ene numDe'rOf sEeps' by 4 anaadilfnglr." ... _-

If you"l1ave an HPB2I80A Exteiii)ii il ·----
f\lr:!c_t.fQnslMemory_ Mo4ule, you should . __ _. ____ _ 
refer to page of the Owners' Manual 
for .PSlZE. ... =-_. _._ ... ___ . ______________ ... __ _ 
1
1
- n2- PA!!..tL-pmeif'~~g!!- ~Q-be pJ ~yed _b~_cJ, up _teL: 

"1\ cna racters . AscfiE-:-:--: [R/sJ --- .- - .-

11 no message 1s to lie' run, butrattier- -
a .. program, _ . __ .. _____ . no fnpu! [R/S] 

DISPLAV 

N STEPS? 

MESSAGE? or 
REsiZE = ' (linT . 

MEssAGE? --- -. 

- ... .--- ---,- ta 
PROGRAM? _ .. __ P' 

5 Key fn the name of your playback 
Program. -. --... - -- .. " ----- .... -- AliCorF. ;. [IVS] --- ---:- StEP-l1ttsr--.-· 

6 Input the length of tfme that the 
message 'or program message -iSto lie' -- - .--- -

_ __ d.!~li(lyE!d. _________ .. ___ 11IU"SS_ . [R/S] 

_.L -H.J.. [!!!flo_d!c
1

.t Qne !s_wanted, input· the 
~lme fnterva . . - HH.MMSS- [iUsJ 

8 

9 

.in~Lt~~~ pitch, frOll!. 0 to ~. 

Return to step 4 of instructfons till done. ' ..-.. 

.To rec~f~pu~_ st!!p~_at any time, 
SIartlng with nth step. . 

_. __ T~U:ontfnlle vfewing step. 

ROTE: [fitS] 15 not necessa ry witti a 
!Tfnter attached. __ 

11 To view followinq steps. 

TONE n [R/S] 

step Ii (c) 

[R/S] 

[RIS] 

[RIS] 

TONE N? 

0.00 
MESSAGE? 

n'; (AilcDEF ... ) 

HMS= (nn:nn:nn) 

TN n/(nn:nn:nn) 

TN n/enn:nn:nn) 

.~~ 

. <-'. , 

STEP INSTRUCTIONS INPUT FUNCTION OISPLA V 

12 

13 

14 

15 

16 

~ 

To correct o~ change any step. 

Refer to step 4 of 1nstructions for 
input ' parameters. Once edft is star ted, 
follow through eotfre steop or . sub~_. _. 
sequent steps will be stored in un­
planned locations • . _ 

The ~ntire Playback sequence may be 
saved on any HP41C storage medium. 

Step n 

Magnetf c .C!l.rds __ _. ____ --L-.... _ ___ _ 

i . _. _____ . _ _ • ___ ._. __ • _.......L ______ . __ . • _ 

j 

Mass _ storage i _such as HP8216iA-"-_ __ . 
Dfgital Cassette Drfve. i. 
----.- --.>- -. r-----t---;-: ~~-~ -~ .. --. 

" 'j .. ' . " 

• > " ' . I \>t 1-

==~===_=-~L,~·-.~2.....:·;4} !:= 
.To. playback _tb~ ~to.red . l11es~8g~§~.L._. _._ . 

. . ~ ; I 'it;,~ ! 

H.J~e_ ~~fj~l rriQde . is not . ~!!.eD L:..:..:........~. ___ _ 
press agafh. ; " ., 
-_._-------. _._- _._' ~"'--,--. 

~~0 .. TD~e~wi1J-~yb'~S9hdr1~0~-~1rIT~iter . ___ . __ . 
s .ar., ng T ront step to step whhou~ 
~topp1ng. _ ... __ ~ ._~ .. __ ... _. . -,,-i.,.J_-_.-
MANUAL mode requf res t~e user __ tQ . _._ 
restart at each step. • 

Gu1del1nes for user .deffned programs to 
lie run hi phce' of playback messages: . 

Run tfme of user program should not 
exceed the programmed step tfme. 

T 

Ffve levels of subroutines are 
available. 

Two lower numbered data reafsters arp 

(0) ME SS AGE? 

RCL 02 FRC 
WDTAX 

ALPHA "YOUR 
FILE NAME" 
ALPHA 1000 
RCL 02 FRC * 
CREATE Ii' 
SEEKR LASTX 
WRTRX 

(E) AUTO OR MANUAL 

(E) 

[R/S] 

} 

1 

f 

i 
. I 

1 

} 
,j 

t 
~ 
" 

·i 
j 
I 

I 
I .) 



-,-~-----.- _.-.----- --- --- - - -
!; 
.' 

USER INSt RUCtioNS 92 

SIZE: g 
t:~r-____________________________ -r ______ ,-__________ ~(~HP~-4~1~C)~ ____ ~~ 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

~.-t---------------------4--~~--~~~--~~-J 
hallable .R09 .and rno. Other data must 
be stored 1n h1gher numbered data 
reg1 sters. 

flag 21 shoul d not be set unless a 
pr1nter 1s present. Flag 06 shouid 
not be used • . nor should Flag 26 or 27 . 

The program should not use the T+X 
function nor any other funct10n that 
w1 n . 1 n.terfere wfth the opcrat 1 on of 
a T1me Module based program. 

The .$tack and ALPHA reg1ster are 
ava1lable for program use. 

.. -.- _ .. --.. -_ .•.• ---
Do not use the funct10n OFF . '._-

T~~_glob!l 1.1 abelsbo~1~ _ !lot h~ve more 
than 6 characters for indirect 
address1ng. 

Avo.LLkey _a ss.i gnments to the top row 
of USER keys. 

- - -

----._-... _- - ------. - -. - .- .. - .. 

.--- ---~. .~ ~ .-

- -' .- :. 

Program Listings 

(I ' . ... L. ~: L ,. P E: .. 
0 '::: " ,..J STEPS 

r •. ' ~~'ONP T 
.) d .1 

( 1 5 :+: 

~-:) ", t 1 
-:) -;:- + 
L) :"l "PESIZE > 

=.. . '" 

" , ', 

..,. 

A''l F t:':: 0 
f~ I=lRCL >< 
1 1 t ' 
12 
13 
14 

2S+L8L 00 
2 6 S TO HiD 

;~7 ISG Y 
28 GTO 0a 
2'?+LB I_ B 
313 CF 134 
31+LBL 20 
3 ;~ "END" 
33 ISG 02 
:>; 4 GTO a1 
~5 PPOMPT 
. ~6.LBL 01 
]7 SF 05 
3:3 C F 23 
39 "t'lE':;;S~GE 

4~; POt-J 
<1\ S T n p 
4:2 q'~T O >~ 

d .?: ~ ':; '''C 23 
44 GTO ~:)2 

45 CL~-.:: . 

Number of steps required 
to calcuill. Ind.x 

· I:ach step record conlilu 
· of 4 regllte" 

, Add ,10 hou .. keeplng 
regIsters 

· Fonn~ Ilze prom~t . 

.h ", 
. ,.~ .. ' 

< Store routine '" 

CI .... edIt Filii 

Dllplay I:NO lno more 
data regllte,,1 1f 
.Indexx_ . 

Flav 05 will be tesled 
:: I:~on. Input' 

Prompt menege Input 

No Input? 

Theil try next possibility 

':,:, .. 

do '? G T ': . n 1 
~(\ :;:~ (,5 
") t * '--I;'; L ,:::I ;:~ 

5 2 p r:t.=-t= 
53 STel I ~H' 

!=54 I .;.:; ~i2 

55 F(" :>f:: 23 
56 PSo-l F 
57 ~ S T O IHD 
132 
58 I SG ~12 

59 "S TEP H~1 

S?" 
613 PROMPT 
61 STO INrI 

02 
:-.~ 62 ' CU, 

63 F S?C 05 
64 GTO ~)4 

65+L81_ 133 
66 "TONE / Ht'l 

S?" 
67 CL>< 
,::.:3 ~·P (. f' · F'T 

69 >:: = fi? 
7~ Gi T O 04 
71 E, E-4 
7 2 )<: >Y? 
73 GTO ~13 

74 X< >Y 
75 RCL ItID 

13 2 
76 X < = .... '? 
77 GTO 03 
7 8 X<> 'r' 
79+L8L. 04 
8121 I SG 1012 
8 1 STO I~m 

02 
82 }:: =~1 ? 

83 GT O ( I ';:. 

8 4*L8 1_. ")5 
85 9 
8'; .. T ON E t ~ ,~, 

93 

Input program neme if • 
chosen In piece of 
message 

If no input here, cycle 
beck to mtlsage prompt ~ 

If P!ogram n,me Input, 'r 
skIp tone prompt 

Slore message or crogrlim 
name, first port I In X, . 
If program nem. x-o , 

Input step time 
HH,MMSSx 

Sey. In next regllter, 
3rd register of step 
record 

Skip ton. flag sat? 

Ton. Interval desired 
If Iny , 

No Input? 

8 lecond. II ·min. tim. 
allowed to preyent POI­
lible past-due alarm due 
to .Iow processing' or 
I.btl search 

Cycl. beck If Irror 

T H~~ g",ater thIn step 

Cycle bock on error 
Return input to X 
If no tone Input prompt. 
execut ion resumes here 

Update index 

Tone 9 supplied IS defaul 

Prompt pitch 



Program Listings 

:~:T :=:F 25 
:~:::: p~G~tP T 
c: ·~ T I:'~JE I c-ID 
,:.;. 

'? 0 F'::?C 25 
91 GTO r-J5 
g2 ~?T+ H1D 

n -~-

. '? 3+L8L €IE. 
94 ~C L 134 
'315 F S? C 04 
96 :=: TO c.) c: 
'37 GTf) B 
98.L8L D 
9'3 4 

1130 * 
Ii'll 6 
1 \" 2 + 
1133 peL 02 
lr-J4 FPC 
1135 + 
1136 X(> 132 
1137 STO 134 
1138 SF 134 
1139 GTO 20 
1113.L8L C 
111 SF 21 
11 2 CF 29 
1 1. 3 STO 07 
114+L8L 07 
115 PDV 
116 PCL 07 
117 4 
118 * 
119 7 
120 + 
121 PCL '32 
1 ;:'2 FPC 
1 :~: 3 + 
1 2 4 STO 03 
1 2 5 FT:~ 0 
126 CLP 
127 RPCL (17 
128 "1-=;' _ 
1 2 '? P'-::L I t~D 
03 
130 StG~l 
1 j 1 ><:"',) -c 
l. 32· "J-P~G~1 _. 

Prepare to test parlmeter 

Doe. tone exl.t7 

If Inv.lld par.meter. 
repeat prompt 

Add to time regi.t.r 

R02 was .tored here at 
beginning ". routine, If 
this cycle was an edit, 
th.n rHtore Oflginal 
Index 

Continue -

Edit routine 

Calculate beginning 
register and store tem· 
porary Index 

-Add end register and 
store temporary Index 

Exchange temporary 
Index with actu.1 index 

; and save 
! Set flag to .Ignal edit 
Bypass ct.ar edit flag at 

label (B 1 entry point 
Enable Pflnter or halt 
on AVIEW 

Di.play fOfmattlng 
Sev. step n to permit 

to noxt step on compla· 
tlon 

FOf printer 

Step n (41 

Calcul.te recall Index 

Get step n to format 
output display 

Get first p.rt of m .... ge 

Not ALPHA? Then 
program name 

.. -;: -::: ':< =(I? 

1 :>: d H ". ::' 1_. I ;-C;) 

!~;::; t ;;("~ ~L;: 

136 ':''=:C L I i lD 
C13 

13 7 P ',' t EL·j 
1 3::: I'; G ~.) 3 
13 9 FO, 4 
1 4. ( 1 .. ~ r·1 ::. = 
1 4 1 " . 0::: 1_ I l-lD 
133 
142 PT I t-1E 2 4 
143 PV I El·j 
144 " H1 
145 
146 
1. 47 
83 
148 
14'? 
150 
151 
152 
153 
154 
15'5 
1, ~ .~. 

I S G 03 
RCL IHD 

INT 
,:'{RcL >e: 
"1- / " 

LI=l Sn< 
FP C 
FD< 4 
PT I ~1E24 
;~~ ::lt: €1? 
p'./ I ;::: ~ j 

P lf~ 

ISG €I, 
15 '3 C L:X: 
160 GTO 137 
161+L8L E _ 
162 F e-;o 55 
163 CF 21 
164 F C;oC 00 
165 S F 013 
166 "P UTO" 
16 7 J:" S "? ~10 

168 
16';; 
170 
1 7 1 

"t'lR~l URL " 
AV I El.; 
1 "-' 
PCI . 
FRC 172 

1, 3 + 
174 

c~ ~,6 

~; C' (1 ~: 

177 PTI ; 
1 7" :?~ .... ~ .. E: 1_ .. H r'l .. 

Dlspl.y AI,.PHA me .. age 

Display .tep time -

Display tone (nlln tor. 
mat: TONE n .. ery 
_MMSS 

Integer part is tone pitch 

j: ractlonal part Ii .MMSS 

Only display If para· 
meters exist 

Add 1 to step number 
continue sequentially 

Initialize PlaYbeck. clear 
Fleg 21 to prevent h.lt 
on AVIEW if no printer 
and toggle playback mo 
mod. 

Toggle mode flag. Alter· 
nate use of routine sets 
other mooe 

In 'AUTO' mode. play· 
back Is continuous 

In 'MANUAL' mode. 
pl.yback stops after 
.. ery complete step 

Calculate recall Index. 
.tartlng with first 
playback record 

I ndex register 
Flag 06 will be tHted 
during playback for ~ 
'run user program' 0..' • 
first p ..... kip manua,../ 
mode prompt 

Program Listings 95 

-.-. ,~ 
~!'<~7'}-~------------------r----------~'---- ---------..::.; 

2 7"5l 
,_ :3"" 
~_ ,=, 1_ 

" 91.1 1-j " 
f= C -7' (: ~:;:t ::: 
pr.-Ot-ipT -; 

1. :~:2 TOt--lE '? 
1 :~'3 T!t'1E 
1 :34 S TO ':;:11;3 
18'5 STO 01 
1 :'36.L81_ "Nt=!" 
1 8 (' I ~~,,:; 1213 
18 :?' GTO 08 
1. :=: .,. "E~lD" 

1 Q., PPO~lPT 

191.L8L €18 
192 CF 07 
1 '?3 PCL IND 
03 
194 STO 35 
195 Slt:;t~ 
196 
197 
198 
199 
1213 
2130 

.~:1 

x .. e? 
SF 136 .:~, 
ISG 03 "­
peL· IN b _ 

STO 06 
ISG 03 
"1"""H~", ~" 
FS? 130 

Control alarm .ntry 
point. 'Next, M.nual· 

Skip prompt on first pa .. 
Audible feedblC~: Clock 

- hu started running 
Save start <:lock time 

! 
Entry point for Control 

. Alarm. 'Next, Auto-
i matically: 
- -

: End of pliyback 
! 
: 
i Clear tone flag 

-Get massage or Pfovnm 
nllTl' 

SIGN test CIIn test for 
alpha charlCten whereu 
X-01 would be ERROR 

-,' If ALPHA requiring _ 
I additional flag tilt ' 
Set 'get UHr PfOVl'IITl' 

flag 
Gel'l.t 8 char..:ters and .... 

2r-J3 
204 
205 
03 
2136 
2,"17 
208 
20';-
2113 
211 
133 

•• -t1'NM ". 1;. 
RCLplfj -· :· 

Control alarm dependent 
upon status of Flag 00, 
auto/manual , 

Get step tim. 

RcL 1313 
XEQ 10 
XYZl=lui 
STI) 1313 
ISG 03 
peL Hib 

2 12 :O< =13? 
2 1_3 SF 137 
2 14 ~< =0 ? 
215 GTO 09 
216 ItH 
2 17 :3 TO 134 
218 Lf:lSTX 
:21'? ~RC 
220 
221 

STO 
HR 

07 · 

222 peL 03 

Add to finish tim. of last 
step and CIIlculato tim. 
offset PI _ 

Parameters In stack, 00 
Se .. finish time 

Oet tone pirarnetors, If 
any 

CI.ar tone flag 

... ;~ 

~ . 

G.t tone cycle tim. . -

:.::25 t-::':-L I HI! 

,':'::':' ," F'(:,_ Z 
2 ;28 
22'3 ,r=- I ::<: ~] 

230 p~.JD 

;-c: 31 ::; ,(. ':;:' '::-
2~2 GTO 09 
233"'_8L .. T" 
234 T ,:,IJ E I t-ID 

€14 
235.LF:I_ 09 
236 CLA 
237 PPCL 05 
238 ARC L 06 
239 Fe ? 06 
240 RVIEW 
24 1 PCL ,"11<) 

2 42 FS ? 07 
243 STO 01 
244 FS ?C 06 
245 GTO iND 

-; •. 06 
" 246 -F S?C 137 

2 4 7 RTN 
24:3 " -t-tT" 
24 ':" 
25~~ 

2 ~1 
252 
2 53 
254 
255 

P (I.. ~::11 

PCl 07 
:',E GI 1 c;:. 
STO (11 

DSE nF: 
XY Z PLM 
RTN 

256*L8L 113 
257.L8L " AP" 
258 H~1:3 + 

?59 ENTER-t 
;>60 ENTER -t 
261 24 
2E· :~ / 
263 INT 
264 DRTE 
2,:.5 X< >'1' 
2E.6 DPTE+ 
2E,7 L1=I S T :~ 

268 24 
2 ~.9 * 
270 ST- Z 
27) CL)< 
272 8TO T 
273 RD~l 

274 i"~< >y 

Calcul.te Index for num· 
ber of 10". cycles. not 
to exceed time of play· 
blCk .tep 

'Ton.' control alarm 
Audible 

Get message end display 
.- , 

Display only If me.sage. 
not program neme 

If tone Is part of playbic 
step 

If User Program. run It 

If no ton.. stop and Wilt 
for next control alarm 

If tone ... t tone control 
alarm for next occur· 
renCII 

Ton. Inte ... 1 

Time ofmt .ubroutlne 

Sav. finish time of tone 
period for next occur· 
rence 

Sat elarm If Index permits 

ALMREL time offset 
subroutine 

Global label .lIows User 
program (Flag 06 .etl 
to use 

L.bel 10 .s a subroutine 

C_lcul.t. numb.r of day. 
and s.t up steck with 
XYZ parameters 

• 

.~ 



PAt E R 

"Pacer" estab If shes an accurate beep at i nterva I s a s short as 60 beeps. per 
minute or faster if Flag 26 is clear. The program consists of two inde­
pendent routines, each with their own END, and is written for maximum speed 
and accuracy. 

"PACE" is the initializing program for the actual "Pacer" pr~gram, 
Label "P". "PACE" can be located anywhere in program memory, but "P" 
is initialized faster, particularly ' on short intervals, if it is the 
last program in program memory. This is due to the method of global 
label search in which the calculator seeks the last label first. 
"PACE" error traps inputs greater than 60, signifying loops shorter 
that 1 second, to ensure that the routine will not cause a past-due 
a I arm and stop prematurely. "P" uses no fl ags, da ta regi sters or 
GTOs. It simply sets a control alarm. All lines of code that could 
have been removed from the routine were placed in the initialization 
program, including the control alarm code [IIIJ . It is not critical 
to set the stopwatch, from which "P" gets its trigger time, to exact 
clock time because only the first loop will be affected. Using the 
stopwatch to "store" the trigger time avoids the HMS+ arithmetic and 
the need for data registers and additional code. The stack is 
cleared to prevent random data from setting reset or date parameters, " 
the stopwatch placed in X and the alarm set. The program executes ~ 
single tone and stops, waiting for the next occurrence of the control 
alarm. "P" is defined as a control alarm by the two "I" characters 
left in ALPHA by the initialization program. "P" is also used by 
the "Bicycle Computer", page although the initialization is in 
the "BIKE" program itself. -

PROMPT INPUT FUNCTION DISPLAy 

Use the Pacer program to set a pace for exerciSing at 30 beats per minute. 

Initialize the program. 

PACE 1M IN? 

[XEQ] "PACE" 

30 

Run' the program. 

Operating Limits and Warnings. 

[RIS] 

[RISJ 

RUN 

Oue to slight variations in the operating speed of most HP41C/Vs 
the routine will not operate faster than one tone per second. 
00 not clear Alpha or Control Alarm characters will be lost. 

96 

o 

, , 
,;1,,, 

--i'''i. 

STEP 

1 

2 

3 

4 

5 

,.-
6 

USER INSTRUCTIONS 

INSTRUCTIONS INPUT 

Load the j nfila li zat f qn routine "PACE" 

Load the Pacer program, "P~. __ ... -- ---. 
Initialize the program. ·-.- . . . -.- .. --. 

I nput the nlJ!l~er . of ~ime$ P!!f. mi!1ut~ . __ _ 
that you would like to have the pace 
prompted audibly. (Less than or_ equal 
to 60). 

If the _ lnput _~~ber . was gfe~ter ~han 
60, the program will cyc 1 e back to 
the .ori gi na 1 prompt. ___ . _. . _______ .... _._ ... 

n times 

Start_ the _ pacer _program, ______ _ . ___ . .. _. _ ." 

The display seen_ reflects _the_.tJocL __ 
time ' offset by the pace interval 
wlth-In_insf gnif-fcant . error .-----,----.. 

• 'r 
------ -- - --- --- -- - - ---"----- - --~ 

to Stop the Pa~er,_qufckly!lrl!~s __ ._. 
ALPHA and backarrow. The alarm . 
becomes II slmp1.e. alarm .without_ .. " .. ---.--______ _ 
message and can be acknowledged 
by . ( ). It wf 11. not.reset._ .. ~ __ _ 

..1LYQu .. areuslng labeLP _ a$ . ~a.rt . Qf . 
another program, do not call it a 
subroutine. ___ As a sUbroutine, .. 1t would 
only run one loop before returning. 

FUNCTION 

GTO 

GTO 

[XEQ J "PACE" 

[RIS] 

(R/S] 

97 

SIZE: 
(HP·41 C) ~ 

DISPLAY 

BEATS/MIN? 

RUN 



Program ListillgS 98 

= .. 

' .. ~ .:. " 
',, 4 p<;>') rl PT 

L],s GTO ··p~ c 

07 01 
~:;t:3 HR 
~3'? :=« ). 'y' 

1 (I 
1 1 HI'! :; 
1 2 RUHS~1 
13 TIME 
14 Ht1S+ 
15 SETS!,! 
16 "RIJN" 
17 RSTO X 
1:3 "-tt,, 
19 STOP 
213 GTO "P" 
21 .END. 

---------------r----~~~~--~~----------------_{:;~~ ell . L I . c" · -

Set Input limit 

Tnt If grelter thIn 60 

Ropelt If fIlled tnt 

Convert to tlmo formlt 

. Syndlronlll stopwltch 

" 

toclock 

LolY. prompt In X 

Control Illrm commlnd 
pllCld Ih ALPHA 

Go to Pace routine 

~) f:: 1_. ~:' "'; . 

'.=, :?: ;:. ;_ ~:.l'J 
'01 4 :/ Z OLI'! 
(1~ T t~E S 
~6 J-JD. 

Initialize .tack for .Iarm 
porometors (clear motl 

Get tim. of next occur· 
rence 

Pace oudlble feedblck 
Program stop. he ... wllu 

for control Ilarm to 
tr,-r Ind fIll. through 
END or .END. to first 
lin. of program 

Cj 

~ 
~l 

G RAN 0 FAT HER C l 0 C K 

"Grandfather Clock" allows the User to tell time to the nearest quar ter­
hour in the dark by sounding deep "bongs" for the hour, followed by 1 "bing" 
if nearest to the quarter-hour. 2 "bongs" if one-hour or 3 "bings" if three­
quarter-hour. The routine uses only the stack and Flag 25 . 

label 03 

BING 
BING 
BING 

Status. 

SIZE~ ' 

FIX __ 2_ 

labei 04 label 00 --+----
:00:00.00 

/ 
:00:52.30 :00:07.30 

:00:45.00 :00:15.00 

f 

/:~:37.30 . :00:22.30 "-

:00: 30.00 

label 02 

BONG 
BONG 

TOTAL REGISTERS 13 

USER mOde, __ ...:.n.;Ll...=a _____ _ 

Label 01 

BING 

99 

"Grandfather Clock" allows the User to tell time in the dark , or periodically 
by setting "GC" as a Conditional or Control alarm. The ti me of day is output 
audibly in mimicry of a Grandfather Clock, rounded to the nearest 1/4 hour. 
The clock face is rotated 45 degrees so that the time period within 7 and 1/2 
minutes before the hour will be rounded up to the next whole hour. Time out­
put is always in 12 hour format. The routine sets Flag 25 and searches for a 
non-existent label to place slight pauses between the tones to allow counting. 

, 
I 

I 



USER INSTRUCTIONS 
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SIZE: 
I' ~ (HP·4IC) (1~ - L C:' L " GC: Grandfather Clock 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY (12 T r 1"1':: 
--.1 .:,. F i :x: :::: 

1 Load the program •. Any mode 'may be used. 
0 4 CL I=t 
O~ OTIME Format tim. dlsploy 

Only the status of Flag 25 will be 
affected and the stack will be lost. 

0'; .g73 Add 7% minutes 
":37 !·H13 + 

2 Listen to the time. tXEQ] "Ge" Audible ( ' :3 1 2 
- feedback. 0 ':;0 11 (,[1 Conv.rt time to 12 hour 

F) HIT clock f_ 
0 1 ! ~·:· =n ? If zero. th.n 12 o'clock 

The audio output is interpreted as 12 12 
follows : 

0 

13+L<:' L f15 
14 T O I~E 4 . Low 'bong' toni for 

-

Number of hours (MOD 12) 
15 SF 25 houl'l 

= repet it ions 16 GTO 136 Slow loop slightly 

oT tone 3. 
By .ttemptlng to find • 

1 7 DSE X no,,..xl.tant l.beI 
18 GTO 135 Repeat for IICh hour 

If nearest to quarter-hour: tone 8 19 ll=lSTX Gltmlnuteo 

ha If-hour: tone 4 ~m 
20 FRC 

3/4 hour: tone 8 21 1 E2 i To Intigil' 

Reset 22 '" , ,~": 
23 HR , 

-- .. 24 15 
f· i Intigil' divide to round .> 

3 To use as an alarm (either a • 25 / " to ne_t 14 hour 

Conditional or Control Alarm). iiiUtlsS 
.. . (;to 

;, ; , . 

ENtER 26 IND Go to toni routine, oJ· 
HH.r-t1SS ENTER ' . X ",d 

I cording to time 

MM.DDYYYY XYZALM 27+LBL 
28 TO~I E 8 " hour • 3 'blngs' 

(Precede "Ge" in ALPHA with one or two 
29 S F 25 

Slow loop slightly 313 GTO 96 
"I" as requfrea for alarm type). 31. TONE e 

32 SF 25 
o. 

33 GTO 136 
To see how the routine works at various 
times of day. 6TO . 003. and key in 

34+L8L 131 14 hour· 1 'hlnO' 

tl)e _ ti~ (must!>e positive). 
35 TONE 8 

[RIS] to hear the time. 
36 SF 25 .' 
37 GTO 96 
3:3- I=lVIEW 
3'3 PTN 
4('+LBL 132 ~ hour· 2 'bongs' 

-
41 TOHE 6 sl ightly higher In 

42 S F 25 pitch thin hour 

43 GTO I!:t6 
44 TONE 6 . 
45*L8L 813 exocthour 

46·L8L 04 
47 R ..... I El-l Dlspl.y tim • 
4';:> • J::HD. 

\ ) c; 

.'-
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The random seed generator may be used with any random number generator to 
provide an automatic seed, different every time, that will assure a long 
non-repetitive period. The routine takes the seconds and hundredths of 
seconds at the time it is called and multiplies them by the clock time to 
get a larger, unpredictable n~ber. The number is then increased to a large 
value that will not exceed the precision -of the HP4IC and tested to check 
for multiples of five or two which would appreciably shorten the period of 
the random number generator. If the number passes; it is converted to a 
fraction and returned to the callina routine. If it fails, the cycle is 
repeated with a new time until the number passes. The result will be a 
series of accidental digits, at least seven in length, ending in I, 3, 
7 or g. 

102 

On test runs of up to 5000 iterations the last 6 significant digits exhibited 
the most fandomness with a typical mean of . 4995 to .501 and a standard 
deviation of .27. 

the routine uses only the stack and requires no other subroutines, 
flags or data registers. It is used in the example problem with the random 
generator from the HP41C Standard Pac, page 24, developed by Don MaIm. 
It will generate one million distinct random numbers between 0 and 1 -
regardless of the initial starting value (speed). An excellent article 
listing several references on random number generation may be found in the 
July, 1980 issue of The Hewlett-P~ckard Journal, written by Homer Russell. 

"RZ", in conjunction with a good random number generator, will mimic 
the randomize function in the HP85 computer, which also utilizes the 
internal clock for the seed, though to greater precision. 

Example of use demonstrates that the "RZ" subroutine works by using it to 
generate a seed for a random number generator and using the random number 
produced to set an alarm that will re-trigger the routine several times. 
This would simulate "random" occasional use of "RZ". 

(see listings, ccmments and examples on following page). 

" 

8:39 P" 18/\7 
81-LBL 'TESTR' 

15 STO 91 8 STO 98 

86-LBL '5' 
PIIRUP mE FIX' CLR 
ATI"E .~. XU 'RZ' 
STO 82 t . E9 • FIX 8 ., 
ARCL X PRR Ret 82 _ ,.J\1 ' 
XEO 98 ABS CLST LRSTX t 
HIlS I E2 1 T1"E ""S+ 
·ttS· DSE 81 GTO 83 
15 STO 81 RDV ADY 

37-l81 82 
~EO 8 FIX 6 VIEW ~ IS(:J: eTO 82 RTH 

44-LBL 93 
XYZAL" PWRDH RTM 

48-LBL 89 
Ret 88 

S10 " EM! 

Demonstration routine 

set up 15 loops and 
initialize registers 

control alarm label 
turn on pri nter 
format alpha display to 
show full precision of 
time and nine digits of 
seed. Use seed to create 
time offset for setting 
control alarm and rerunning 
routine. 

when done, print 15 random 
numbers 

illarm, turn off printer 

random number generator 

9821 * .211327 + FRC 

xeg • feSTP" 

8:22 :29.66 F" 4721 92 199 
8:22 :53.18 P" 64939423 
8:24 :89 .88 P" 5181Sm 
8:24 :13.98 P" 3171 85889 
8: 24 : 36 .38 P" 759232819 
8: 25: II. 78 PM 27278682 1 
8:26 :12.98 P" 258534251 
8:26 :39.88 P" 623293189 
8:27 :21.58 P" 526489871 
8:28 :89.68 P" 218111833 
8:28 : 16. 18 P" 488366719 
9:28 :41.88 P" 998137333 
8:28 :56.28 P" 75488291 
8:29 :48 .28 P" 869882397 
B:38 :48.58 P" 854685377 

8.221 617 
8.943924 
9,831 J7ij 

9.413848 
9. ,aBle7 
8.mm 
a.mlse 
8. 48625@ 
8.223717 
8. 567124 
8. 167271 
8.218958 
q. 268995 
e.576152 
8.831259 
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~-, i -L 8L "PZ" 
@) 

\he of localla""1 will 02 -+LI"::l L ")1 speed Iterations If 
"q T I ~lE number fans test and 
04 t 1= - , routine must be rl' _ £. 

executed one or more 05 '" times 
06 FRC Separate soconds and 
07 T I11E hundredth. from clock 
0':> *' 

time 
'-' Multiply by clock time 

0'3 ~ 8 to get larger number 
10 ,f< (more digltsl 
1 i. HlT Enlarge to a Yllue that 

will remain within tho 
1 2 STO \' precision of thl HP-41 
13 5 Truncat. for tO$t 
!4 MOD Save in stack 

15 X=0 ? 
TO$t If dlvl.ible by 5 
If • multiple of 5, try 

16 GTO f31 another number 
17 RCL '., Gl t lorve Integer bock 
18 2 Tilt for multlpla of 2 
1'3 "'OD ~'. 

20 X=0 ':' 
, , 

2 1 GTO 01 
If number f.n., try again . ,~ ,;-~ 

22 R-t Got I.rve number back II 
23 i E9 ~ pISsed talt 
24 / : 25 FRC Back to fraction, Sled 
26 .END. formed, axlt II('! 
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