
 

 

  
   

 

G &L SURVEYING & ENGINEERING

     

 

   

Rt.2, Box 246

     Sheridan, OR
97378





TRAVPLUS II

oy

William A. Gille, P.E., P.L.S.

and

Dan E. Linscheid, P.L.S.

1983
G & L Surveying and Engineering
Route 2 Box 246

Sheridan, Oregon 97378

This book may not be reproduced, either in whole or 1in part,
without the written consent of the publisher. Permission 1is
hereby granted to reproduce short portions of this publication
for purposes of review.

G & L Surveying and Engineering makes no express or implied
warranty with regard to either the program material contained

herein or its fitness to any particular purpose. This program
material 1is sold solely on an "as 1is" basis, and the entire risk
as to 1its quality and performance 1s with the user should the
program material prove defective. The purchaser and/or user

shall bear the entire cost of all necessary correction and all

incidental or conseguential damages arising from the use of this
program material. G & L Surveying and Engineering shall not be
liable for any 1incidental or consequential damage in connection
with or arising cut of the furnishing, use or performance of this

program material.



Chapte

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Appendix A
A.l
A.2
A.3
A.4
A.5

TABLE OF COXNTENTS

PROGRAM FAMILIARIZATION
INTRODUCTION
DEFINITION OF TERMS
FORMAT OF USER INSTRUCTIONS
LOADING PROGRAM INTO CALCULATOR

COORDINATE POINT OPERATIONS
POINT STORAGE AND RETRIEVAL ROUTINES
RECORDING DATA ONTO MAGNETIC CARDS FROM EXTENDED

MEMORY

SURVEY CALCULATIONS
TRAVERSE
AUTOMATIC COMPASS RULE ADJUSTMENT ROUTINE
AREA OF ENCLOSED POLYGON
FIELD DATA TRAVERSE ROUTINE
SIDESHOTS ROUTINE
INVERSE ROUTINE
INTERSECTIONS
ROTATION

PROGRAM LISTING

REGISTERS AND FLAG STATUS

KEYBOARD CARD LABELING

PERIPHERALS

COMPATIBILITY WITH HP#00041-15005 SURVEY ROM

EQUATIONS

SIZE REQUIREMENTS

FLAG USAGE
TRAVERSE
INVERSE
FIELD DATA TRAVERSE
SIDESHOTS ROUTINE

ROTATION

N
P

~

12
12
14
16
16
19
20
21
25

27

28

29

30

31

32a

33

34

34

35

36

37
37



A.6

Appendix

Appendix

Appendix

Appendix

B

C

D

DEFINE POINT

FLOW CHARTS

ERROR MESSAGES

LABELS

USER TIPS

38

40a

41

42

43





Chapter 1

PROGRAM FAMILIARIZATION

The program herein is the end result of several years of effort by
the authors. We have attempted to design a program having appeal to a
wide spectrum of users, while lending itself to a certain flexibility
for various endeavors. Both newcomers and the "old pro's" to the
survey calculations and programming fields are encouraged to read this
chapter to gain a better understanding of the system structuring of
our program.

1.1 INTRODUCTION
 

This program was designed to give the user a quick, easy and
accurate system of performing survey calculations. The basic program
structure was designed for the HP29C about 4 years ago. With the
arrival of the HP41C, a new dimension was added to survey

calculations, in that the user could take a hand held "computer" into
the field, allowing one unskilled in programming to perform various
survey calculations with speed and dependably accurate results.

Every effort has been made to deliver software having programming
procedures which can be easily understood. The program is produced
only in a "non-private" format, allowing the user flexibility in
amending and deleting portions, or incorporating entirely extrinsic
programs or routines. It will be updated as the authors become aware
of better procedures, hardware, etc.. Should you have questions or
suggestions regarding the structure or use of this program, please
contact the authors at the address given in the inside cover of the
booklet.

All coordinate pairs are stored 1in the extended memory modules.
Total coordinate pair availability depends upon the amount of extended
memory:



- ¥-Function/X-Memory = 60 pairs

- plus 1 X-Memory

- plus 2 X-Memory

180 pairs

300 pairs

Attention 1is also directed to Appendices A and B wherein the user
determined flac usage is explained and all routines are flowcharted.

1.2 DEFINITION OF TERMS
 

Terms used herein have been for the most part, universally adopted
by the surveying profession. Those listecd below are given only to
establish a reference for the particular meaning used herein:

Angle

Azimuth

Back Azimuth

Closing Point

The difference 1in degrees, minutes and seconds,
between 2 convergent horizontal lines.

The direction of one point or object, with respect
to another, where the direction of the 1line 1is
expressed as the clockwise angle from 0 to 360, from

the reference meridian of North.

The azimuth of a 1line at the end opposite the
reference end, or 180 from the forward or ahead

azimuth. Used herein, this can be either an

arbitrary or calculated value.

The position of a traverse station obtained by
computation through a closed traverse which fails to
fall at the initial position.

Closing Latitude and Longitude

Those values calculated as representing the

magnitude of change required to adjust, using the
Compass or Bowditch rule, the closing point to the
values of the initial point or position.



Coordinates or coordinate pairs

Deflection Angle

Distance

Field Angle

Inverse

Intersections
 

Azimuth - Azimuth A method of determining the coorcdinate values of th

The values of latitude (Northing) and longitude

(Easting) calculated and usec 1n accordance witn the
cartesian coordlinate system. This nrogram
calculates, defines, recalls and prints these values

by assigning an rbitrary point number tc each

pair.

A horizontal angle measured from the prolongation of
the preceding line, richt or left, to the following
(ahead) line.

The amount of separation, 1in user defined units,

petween two points, lines or objects measurec ugon a
horizontal two dimensional plane.

The traverse routine used herein which allows the

user to input measured horizontal angles between the
vacksights and foresights or points occupied 1in a
closed or open traverse. The alternate to this
routine allows use of predetermined or record
azimuths or bearings instead of measured values.

Computations of the 1length and azimuth of a line
based upon the coordinate values of its endpoints.

point of intersection of two lines, the azimuths o
each being known, along with the coordinates of
point on each 1line. See Section 3.8 for a
example.

W
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Azimuth - Distance Intersection

A method of determining the coordinate values of the
point of intersection of a line of known azimuth
rassing through known coordinates with another 1line

of known length originating from a point with known
coordinates. Two solutions are possible 1in this
type of intersection. See Section 3.8 for an
example.



Distance - Distance Intersactions
A method of determining the coordinate values o0f the
point of intersection of twc lines of xknown length
radiating from two separate points of Xxnowvn
coordinates. Two solutions are possible 1n this
type of intersection. See Section 3.8(d) for an
example.

Sideshots A measurement from a point to locate a pocint or
object not 1intended to be used as a base fcr the

extension of the survey. Vertical Angle

In this ©program, =zenith 1s reference 0, while
horizontal 1is 90. 1If vycur application wuses the
oppocsite reference system, you can chance tne SIN

statement at line to COS to accommodate vour

system.

1.3 FORMAT OF USER INSTRUCTIONS
 

Instructions herein are composed of 5 columns, using the same format
given in most Hewlett Packard program use instructions. On the far
left, the step column informs the user of the current step number.

Next, the instructions column relates any required instructions or
comments regarding operations being performed to the user. The input

column directs you to input data, units of data or alpha responses tc

specific guestions. Appropriate inputs may include the digits 0 thru
9 and alpha keys "Y" for yes and "N" for no.

The function column instructs you to press certain keys followina
execution of a routine or input of previous data. The subscriot a to
the indicated function instruction directs you to press the alpha key

before and after inputting the alpha data. For example, XEQ SIZEa 020

indicates the user should press XEQ, alpha, 020 to change the data

storage register/program memory size allocation to the indicated
value.

The display column shows prompts, intermediate answers and final



answers to calculations.

1.4 LOADING PROGRAM INTO CALCULATOR
 

This system 1s comprised of a total of 11 magnetic cards, which are
loacded into the calculator in the same manner as any other programn.
If you wish to retain any of the programs currentlyv in program memory,
opress GTO.. prior to loading the mag cards. Upon receipt of vyour

software you may wish to separate the magnetic cards 1into five

groups. The cards consist of program sets, broken down as follows:

 

CARD TOTAL

MARKED FUNCTIONS CARD

TR Traverse, inverse, fld. data traverse 5

sideshots, define & print points
CO Compass adjust and rotation 2
IS Intersections 2

Card load 1

fig CH Memory load 1

Note:

Prior to executing any of these vrograms, a working file must be

created within the extended function module, *to allow coordinate
storage. Here's the process:

Assuming an emptyvy directory (see EMDIR, page 23, Extended Functions
Owners Manual) exists to allow maximum coordinate pair storage,
execute the following:

 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 execute EMDIR (extended EMDIRa DIR EMPTY

memory directory)
2 input SP (file name) SP CRFLDa nnn¥*

create file

*this number is 2 times the total number of coordinate pairs



available in ycur particular system.

Should vyou desire, you can specify a smaller value than the one

displayed, in order to store programs or data using other f£1le nanmes.

Refer to pages of the above noted manual for help.

You must have the TR program loaded to use either the CC or 1IS

programs. Clearly the TR program handles the Dbulk of the
calculations. You may wish to clear the Compass Adjust and Rotaticn
programs following their execution. Here's a few things you may wish
to keep in mind i1f you intend toc use or design other procrams for use
with this system:

1. Flag settings in TR (usually print in the print/cdefine point
routines) may interfere with your program...check Apoendix A for
clarification on this.

2. Executing A, the Begin Traverse XKey, will cause a preprogrammed
size statement(size 020) to be executed. This sets aside the
first 19 registers for data only. You may want to change this
to fit your particular needs. You'll know you've exceeded the
allowable data vs. program memory partition when you receive a
"Try Again" error message upon trying too large a size number.

3. Become familiar with the 1local, Alpha and Global labels listed
in Appendix D. This will help alleviate 1inopportune routing to
other program areas.



Chapter 2

COORDINATE POINT OPERATIONS

This chapter describes utility routines used to define and recall
coordinate pairs in association with assigned point nombers. As part
of the define point routine, values are stored in specific registers
of extended memory. Upon execution of the print point routine, the

same values are recalled into the stack. A method of printing out an

entire block of coordinates 1is also described. Further, the routine
enakling more gpermanent storage of ccordinate pairs onto magnetic
cards or data transfer from mag cards to the 41C are explained in this
chapter.

2.1 POINT STORAGE AND RETRIEVAL ROUTINES

2.1.1 Storage of Coordinate Point Values

Using this routine, you can define (assign) coordinate values to any
arbitrary point #, subject to the 1internal capacities of the
calculator and the extended memory modules. In the following example,

northing and easting values of 5000 and 2000, respectively, will be
assigned to pt. #1:

 

STEP INSTRUCTIONS INPUT FUNCTIONS DISPLAY

1 Enter the Northing value 5000 Enter 5000

2 Enter the Easting value 2000 Enter 2000

3 Enter the Pt.#, define 1 [D] Pt. 1

Note: This program tests the storage registers addressed Dby the

assigned Pt.# to insure the user will not unintentionally "write" new
coordinate values over those previously generated and stored. I1f

values were resident in the memory register addressed, the Easting
value of this "old" coordinate 1is displayed, and a "beep" is heard.



Thus, 1n the above example, had different values been already
residing 1in the registers addressed by pt.#1, the Easting value of the
previously recorded point would have been displayed and the "beep"
tones would have been heard. To save these values already 1in these
memory registers as well as the values we wish to store (now currently
residing in the T and Z registers of the stack) perform the following
steps:

 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

4 switch to non-user mode user nnn
5 hit roll down key twice Ry ,RY 2000
6 input your next choice 2 [D] pt. 2.0000

of a point #

If you should decide that you do not want to save the coordinates 1in
these registers you can simply "write" over them after the "beep" and
display of the Easting value by hitting the "run-stop" key. It 1is
also possible to override this test (the beep 1f the register
currently has data in 1it); refer to Appendix A, FLAG USAGE for further
details.

2.1.2 Retrieval of Coordinate Point Values

To retrieve previously assigned northing and easting into the Y and
X stack registers respectively, perform the following:

STEP INSTRUCTION INPUT FUNCTION DISPLAY

 

1 Input the pt.#, initialize 1 [E] 2000%

*This 1s the easting value of pt.#l as previously cdefined; to view
the northing value, press the user key, then press x:iy.

2.1.3 Printing a List of Coordinate Values

By setting flag 01, you can print out a "block" of coordinates, with
associated point numbers 1f the printer 1is attached and turned on.
This routine begins at the £first point recalled, prints the set
consisting of the point # and the northing and easting values,



followed by subsequently higher point # sets until instructed to stop
by the user:

 

STEP INSTRUCTION INPUT FUNCTION DISPLAY

1 Set enabling flag 01 SF 01 0.0000

2 Initiate listing 1 E *

3 Terminate listing R/S

* Program execution symbol

2.2 LOADING DATA TO AND FROM MAGNETIC CARDS
 

With this program, coordinates will Dbe

cards or into x/memory without getting rid of

programming. The cards will contain 16 coord. pairs

this option it is imperative that you:

loaded onto mag.

resident

each. With

1. Write the total number of coord. stored on the

first card in pencil or felt-tip pen,

pairs

2. NUMBER the cards sequentially as they exit the card

reader when first storing them to cards.

In using this program, 32 registers will contain "blocks"

of 16 coord. pairs each, and the calculator will now be unable

to determine whether or not the cards were re-entered in correct

order when putting the coords. back into X/Memory.

STEP INSTRUCTION INPUT FUNCTION DISPLAY

1. Initialize program XEQ CHa To cards?

2.a If you're putting

coords ON cards: R/S First Pt#?

2.0 If you're storing

coords in X/Mem: [shift,H] First Pt#?

3. Enter 1st coord. # R/S Last Pt#?

4. Enter last coord. # R/S Cards Ldd.

or

* Depending

Coords.

Stored.*

on which action your

-9

were taking.
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Chapter 3

SURVEY CALCULATIONS

The routines herein have been designed to help vou guickly and
accurately perform various survey calculations. Before using any of
the following routines, please become familiar with the format ¢f user
instructions given in Section 1.3 herein. You may wish to familiarize
yourself with the routines by running through the examples given.
Examples of the actual use of these various routines are given to help
you. Make sure the working file used by this procram has been created
as outlined in Section 1.5.

3.1 TRAVERSE

Assuming the previously assigned coordinate values of N5000, E29C0
for Pt. #1 are still in the calculator, (Section 2.1.1) we will now
perform calculations for the traverse of the following courses:

Pt.# Data Distance

Bearing
Point of beginning 1

N65°14'50"E 177.566
2

N35°10'05"W 161.491
3

552°25'54"W  203.690
4

548°20'05"E 124.00
5



 

(Values of pt. #5 should theoretically equal the values of
nt. #1)
&

 

STE=P INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Input beginning pt. #,
initialize 1 [A] INPT Az. D

2 Enter Azimuth 65.1450 EnterT 65.1450

3 Enter Distance, R/S 177.966 R/S Pt. 2.0000

4 Affirm Pt. # assignment R/S INPT.Az, D

5 Enter next Azimuth 324.4955 EnterT 324.4955

5 Enter Distance, R/S 161.491 R/S Pt. 3.0000

7 Affirm Pt. # assignment R/S INPT Az, D

8 Enter next Azimuth 232.2554 Entert 232.2554
(Brg + 1890)

S Enter Distance, R/S 203.690 R/S Pt. 4.0000

10 ffirm pt. # assignment R/S INPT Az, D

11 Enter next Azimuth 131.3955 Entert 131.3955

12 Enter Distance, R/S 124.00 R/ S Pt. 5.0000

13 Affirm pt. # assignment R/S INPT Az, D

Note: The azimuth entered at Step 5 above could have been enterad as a

negative 35°10' 05", which would cause the HP41C to calculate the
Polar to Rectangular conversion 1in a counterclockwise manner; the
results are the same. In like manner, the azimuth entered at Step 11
could have been entered as a bearing, added to 180 and finally
changing the sign would have placed 1t 1in the <correct guadrant.
(=228.2005) As you can see, the format used will not change the



calculated values; the easest method of calculation for you should be

the determining factor.

3.2 AUTOMATIC COMPASS RULE ADJUSTMENT ROUTINE

This routine allows application of the Compass Rule Adjustment to an

enclosed polvgon, following angular error adjustment and 1initial
calculations. The unadjusted coordinates are not disturbed while the
adjusted coordinates are stored at a location you decide upon. The
main polygon must be consecutively numbered beginning with point #1.
Upon adjustment, the new points may be redefined using the o0ld point
numbers, to bring the calculations into conformity with field notes or
previous calculations. Inversing between the adjusted coordinates
will usually result in slightly different azimuths and distances than
those initially calculated. The below example assigns adjusted values
for old points 2,3,4 and 5 as point #6,7,8 and 9 respectively. (We
assume the values generated in section 3.1 are still in the HP41C)

A3
’7)    

  

A 2
@’

[See prew'ous

example also)  

~r/
(2

It is imperative that the summation of Horizontal Distances be stored
in Register 15 prior to attempting this adjustment. In this example,
this value is 667.147. This total Horizontal distance was calculated
in example 3.1 above. Now assign CO to the C key (ASN, ALPHA, CO,
ALPHA, C).



STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

 

1 Inverse between lst pt.
and closing pt. 1 [1] INV. to pt.?

2 Input closing pt. #,R/S 5 R/S Az=246.1844

3 Display distance R/S* DIST=0.2371

4 Store next available
pt. # in J 6 [STO] [J]

5 Initialize routine [C] FRST pt.=?

6 Input 1lst pt. being
adjusted, R/S 2 R/S New pt.=6.00

7 Affirm adjusted pt. 6 R/S New pt.=7.00

8 Affirm adjusted pt. 7 R/S New pt.=8.00

9 Affirm adjusted pt. 8 R/S New pt.=9.00

10 Affirm adjusted pt. 9 R/S

*Not required if printer is enabled

Note: See section F., Appendix E, pg. 44 if you wish to print out newly defined pts.

Following this procedure, a display of Pt. 9 shows the same values
as Pt. 1. Had a printer been enabled, the coordinate values would
have been printed out for both o0ld and new points. You may wish to
redefine pts. 2,3 and 4 to the newly adjusted values:

 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Print (display) adjusted
pt. 2% 6 [E] 2161.673

2 Define adjusted values as
pt. 2% 2 [D]

The above routine allows you to use the actual field note pt.
numbers following the Compass Rule Adjustment. * repeat for points 3
and 4.

- 15 -



Note: In some situations, you may have more than one closed traverse within the
same job. Because our program uses Pt.#1 as the initial Pt.# each time, you may
wish to redefine Pt.#1 with the values of the "True" beginning Pt. For example,
say you ran a second polygon, beginning at Pt.#4. (Pts. 1 thru 4 are your init-

ial polygon). In this case you should redefine (temporarily) the coord. values

of Pt.#4 to Pt.#1. Upon completion of the compass adjust routine, you can give
Pt.#1 back its true values. In all other respects, this second "loop" shauld be
given the same treatment, procedure-wise, as the first one.

3.3 AREA OF ENCLOSED POLYGON
 

The following routine displays the area, in acres, lying within an
enclosed polygon, using the D.M.D. method of calculation. The area
will be calculated in either the inverse routine or the traverse
routine. The former might be used when checking areas based on
calculated points, while the latter might aid in plat or deed area
calculations.

STEP INSTRUCTION INPUT FUNCTION DISPLAY

 

1 Routine initialization [J] Area=nn.nn ac.

3.4 FIELD DATA TRAVERSE ROUTINE
 

This routine allows you to calculate an open or closed traverse
based upon the measured horizontal angles (meaned) and unreduced
(slope) distances. Should you need to use a record or assumed
backsight point, you may have to calculate (traverse to or define) it
before 1initializing this routine. If you measured any horizontal
distances, simply press R/S at prompt for Vert. angle and put the
measured distance in at the prompt for S1. dist.

We will calculate points 6,7 and 8, based upon these measured
values:

- 16 -



Pt. # Horiz .4 Vert.q Dist. toc Pt.#

 2 AR 172%14701" 89°59 741" 134.11 6

6 DL 15°44'49" 90°00'00" 641.30 7

7 AL 135°36'08" 91°01'58" 419.97 8

Where: AR Angle right
DL
AL

Deflection angle left
Angle left

   

  

AL /3536 08"

AR = 172/ '0r”

- 17 -



 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Initialize [B] INSTR Pt.=7?

2 Input occupied pt. 2 R/S BKSTE Pt.=?

3 Input backsight pt. 1 R/S 4 turned

4 Input 1lst horiz. 172.1401 R/S Vertd = ?

5 Input 1lst vert. 89.5941 R/S SL. DIST = ?

6 Input lst slope angle 134.11 R/S Pt.# 3.0000°7?

7 Input correct pt. 6 R/S 4 Turned

8 Input 2nd horiz. angle -195.4449 R/S Vert.d = ?

9 Input Press R/S R/S SL. DIST = ?

10 Input 2nd slope dist. 641.30 R/S Pt.# 7.00007?

11 Affirm suggested pt.# R/S 4 Turned

12 Input 3rd horiz. angle -135.3608 R/S Vert.d = ?

13 Input 3rd vert. 91.0158 R/S SL. DIST = ?

14 Input 3rd slope dist. 419.97 R/S Pt.# 8.00007?

15 Affirm suggested pt.# R/S d Turned*

* ignore this display

18 -



3.5 SIDESHOTS ROUTINE
 

This routine allows the user to calculate points radiated from the
point occupied by the instrument, backsighting a known point. In the
following example, pt. #8 will be occupied and while backsighting
pt. 7, new pts. 9 and 10 will be generated based upon the following
measurements:

 

Pt. # Horiz. 4 Vert. 4 Sl1. Dist. Pt. #

8 37944 '58"AL 87°14'12" 57.81 9

8 159°14'06"AR Horiz. 12.98 10

   

 

AR:=1592%L 05"

Al =37°42'58"

Step Instructions Input Function Display

 

1 Initialize Shift b SDSHOT FRM=?



2 Input occupied pt. # 8 R/S BKSTE pt. = ?

3 Input backsight pt. # 7 R/S Hrz.d turned=?

4 Input lst horiz. angle -37.4458 R/S Vert.d = ?

5 Input 1lst vert. angle 87.1412 R/S Sl. Dist=?

6 Input 1lst S1. Dist. 57.81 R/S Pt.# 9.00007?

7 Affirm suggested pt. # R/S Hrz.d4 turned=>?

8 Input 2nd horiz. angle 159.1406 R/S Vert.d = ?

9 Press R/S (90°) R/S SD. DIST = ?

10 Input (horiz.) DIST 12.98 R/S Pt.# 10.00007?

11 Affirm suggested Pt. # R/S Hrz.gturned=2%*

*ignore this display

3.6 INVERSE ROUTINE
 

The following example demonstrates the calculation of 1inverses

between pts. l1 and 9, 2 to 7, and 7 to 3 as generated 1in the

preceding examples:

 

Step Instructions Input Function Display

1 Initialize with 1st

inverse pt. # 1 [I] PRT. COORDS?*

2 Answer Y for yes

(If desired & printer
is on) N R/S INV. TO PT.?

3 Input pt. # being
inversed to, R/S 9 R/S Az=60.16 29

- 20 -



4 Press R/S to view distance R/S DIST=1240.622

5 Put in next pt. # 2 (1] INV. TO PT.?

6 Input pt. # being
inversed to, R/S 7 R/S Az=44.2620

7 Press R/S to view distance R/S DIST=771.2361

8 Input next pt. # 3 R/S Az=236.3113

9 Press R/S to view distance R/S DIST=758.9119

*This question will be displayed upon execution of this routine only
once after the HP41lC 1is turned on and only if a printer 1is plugged
in. You may elect to change this status during subsequent inversing

by simply setting or clearing flag 10 (See Appendix A).

Note: Step 8 above discloses the ease with which you can
automatically inverse between sequential points. Had the HP#82143A
peripheral printer been attached and enabled at Step 2, both pt.
numbers with their associated coordinate values would have been

orinted, along with calculated azimuth and distance. Otherwise, had
the printer been on and a "N" entered as in Step 2, only the pt.
numbers being inversed between and the calculated azimuth and distance
would have been printed. By 1inversing all perimeter points of an
enclosed polygon, area 1s calculated by the D.M.D. method. (See next
section)

3.7 INTERSECTIONS
 

These routines will allow you to perform the following three

intersections quickly and accurately: Azimuth-Azimuth,
Azimuth-Distance and Distance-Distance. The routine used to store the

values of the two known coordinate points allows you to try the

different intersection types without re-entering the point numbers.

a. Intersection setup; before beginning, make sure you assign IS



to the shifted A key (ASN, ALPHA, IS, ALPHA). In the routilne

which follows, points 6 and 7 as generated above will be
used as the known points for these intersections:

 

Step Instructions Input Function Display

1 Input 1lst pt.,

initialize 6 [A] INPT AZ,D

2 Input 2nd pt. 7 shifted A 5625.1768

The display contains the northing values of point #7. You may
now proceed with a particular intersection type.
b.Azimuth-Azimuth:
 

 

/3."89’5/’/4” /flf/q(

#/0)
/S Pt

(*&)

Note: This intersection is based upon the following data:

Az.l (from pt. 6) N89°51'14"E

Az.2 (from pt. 7) S42°39'49"E

Assuming step a above has been performed,

execute the following:

Step Instructions Input Function Display

1 Initialize [F] Az 1 =

2 Input Az. 1 89.5114 R/S Az 2 =

3 Input Az. 2 137.2011 R/S INT. PT=?

4 Input next available



pt. % 10 R/S

C. Azimuth-Distance:

P 7

   Alfernate So/utriorn

mt pt  (See fext) 2 PARA

Note: This intersection is based upon the following data:

Az. (from pt. 7) = 97°10'10"

Dist. (from pt. 8) = 321.111

Assuming step a above has been performed,

execute the following:

 

Step Instruction Input Function Display

1 Initialize shift [F] Az=>?

2 Input azimuth 97 .1010 R/S DIST =?

3 Input distance 321.111 R/S INV. PT.?

4 Input next available
pt. # 11 R/S

To solve for the far solution, input the azimuth minus 180° in
step 2 above.

d. Distance-Distance:



B
/
N
D
/
I
V
S

Alfernare /ntpr

~E
 

/nr-

Pr2

This intersection 1s based upon the
following data:

Dist 1 (from pt. 7) 382.112

dist 2 (from pt. 8) 493.102

Since these points were entered as a part of the previous
example, you need not perform step a above again.

 

Step Instructions Input Function Display

1 Initialize Shift [G] Dist. 1=?

2 Input distance 1 382.112 R/S Dist. 2=7?

3 Input distance 2 493.102 R/S Int. Pt.=?

4 Input next available
pt. # 12 R/S

This routine calculates the intersection of the distanc=ss based upon
a clockwise rotation of the line radiating from pt. 1 to the line
radiating from pt. 2. To calculate the 2nd solution to this
intersection, reverse the order of data input; treat pt. 8 as the lst
pt. and pt. 7 as the 2nd pt. Then using their respective distances

the intersection will be performed as above.
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3.8 ROTATION

This routine rotates an entire set of coordinates (up to the maximum
available) to a known bearing or azimuth.

Note: this sketch is given as

illustration only, and is not

related to the example given.

 
Procedurally, coordinate pairs are sequentially recalled into the

stack, 1nversed to a reference pt. (#1) and the rotation value 1is
added and subtracted from the resultant azimuth. Next, the new

azimuth is used, with the inversed distance to re-traverse to the new



#. Because the unrotatec
you shculd record them on

(Just 1in case an error 1s made

pt., which 1s assigned the original pt.
values are "written over" by this process,
magnetic cards prior to 1nitialization
along the line).

It may be desirable, from a drafting or a plotting point cf view, to
always use large, even integers for point #1 such as 5000 and 10000 or

the 1like, since the values of pt. #1 do not change during the
rotation routine.

In the following example we will rotate points 6,7,8,9,10,11 and 12

by 209 in a clockwise direction. As a check you may subsequently
inverse between 2 or more of the points to insure the distances
between them remains the same as the previously measured distances and
the difference in azimuths is 2092 A clockwise rotation is entered as a
plus value, and a counter-clockwise rotation 1s entered as a negative

value, at the appropriate prompt. By setting Flag 18, you will no
longer be asked to affirm the "over-write" of old coordinate values.

Refer to Appendix A for further explanations of various flag settings

 

Step Instructions Input Function Display

1 Initialize [G] ROT. 4=7?

2 Input rotation <
(O=+.=-) 20.0000 R/S NEW PT.=?

3 Input 1st pt. to be

rotated 6 R/S *

This routine will

points, until you

* If Flag 18 was

"writing-over" of

sequentially rotate all successive coordinate

stop it by pressing R/S.

clear, you would be requested to affirm the

the unrotated values at this step for this and

subsequent points, by pressing R/S for each point after the
"beep" tune is played. Furthermore, setting Flags 01 and 18

makes the execution of this routine fully automatic, with
points being sequentially rotated until routine is terminated by
pressing R/S.



Chapter 4

PROGRAM LISTING

Card Load pg. 27a

Memory Load pg. 27a

Compass Adj./ Rotate pg. 27b

Intersections pg. 27c

Traverse, Inverse, Sideshots

Define & Print Points, Area pg. 27d & 27e
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- 27e =

329 CF a=z 3221 RCL @&
330 SF a9 382 RCL @7
231 CF 1=z 383 R-P
332 CF 14 384 XY
3332 CF 18 285 260
334 CF 20 386 MOD
335 CLE 387 RTH
336 “SDSHOT 3I88eLBL 1@
FRM="?" 389 ST+ 17
3237 PROMPT 3908 FC? @z
338 “SDSHOT 3291 ST+ 11
FROM: - 392 2
339 FS? 21 393 -
3408 PRA 394 RCL 17
341eLBL 28 3295 -
342 STO B3 396 =*
243 STO 19 397 ST+ 1&
344 XEQ@ 13 398 RCL 12
34SeLBL 17 399 RCL 11
346 "BCKSTE 488 RTHN
PT.=7" 401+LBL J
347 PROMFPFT 482 RCL 18
348 "BCKSITE 483 ABS
.- 404 43566

3249 FS? 21 4@5 -
358 PRA 406 “AREA="
351 XE@ “"PR" 487 ARCL ¥
352 STO 14 488 “F ac."
3532 RDN 409 AVIEMW
354 STO 13 418 END
355 XE@ "IN"-
356 HMS
357 “BK. RAZ.

358 ARCL X
359 FS? 21
368 PRA
361 HR
362 STO 87
363 RDN
364 SF @4
365 XEQ c
366¢LBL 15
367 RCL 19
368 XE@ “PR"
369 GTO 16
370eLBL “IN"
371 RCL 14
372 RCL 11
373 -
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375 RCL 13
376 RCL 12
377 -
378 STO @7
379 FS? B2
388 XEQ 1@

P
g
.
2

o
f

2
T
r
a
v
e
r
s
e



Chapter 5

REGISTERS AND FLAG STATUS

The below listed tables allow ycu to cdcetermine which storage
registers and flags are used in the various routines. you will note
heavy usage of some registers, such as 0, 2, and 11 thru 14.

Conversely, registers 4, 10, and 19 are hardly used. Flag 19 1is the

least used flag, while flags 00. 02, 10, 14, 18, and 21 are heavily
used. Any additions, amendments or deletions to this program must be

implemented with these usages 1in mind. Furthermore, 1if utility or
other routines are used in conjunction with the one under
consideration, the impact of the added routine must be 1looked at
also. The define and print point routines are the utility routines
which are used as part of a majority of the remaining routines.

 

  

 

REGISTER USEAGE:

 

  
    

 

   
          

  

           

  

           
        
  

           
                  

 

            

 

      
   

ROUTINE REGISTEHR

Remarks

TRAVERSE * % % *

INVERSE *| % *

FLD.DATA TRAV *|%* % % %

SIDESHOTS *|* * % % a not calculate

COMPASS ADJ. *|% *|* %* nverse routine prior

INT. SETUP * % % Traverse routine prior     
  

  

*
|

*
|k

   
    
   
  

b 3%  3t

 

AZ.-AZ. INT.

AZ.-DIST. INT

DST.-DST. INT

ROTATION

AREA

DEFINE POINT

PRINT POINT

FLAG

USEAGE: [mdicates register use

      

 

  
  

      
   * * %>

* 1
%

  *

*|
%k

 

  

 

3t *

  

  

4

  al inclds TR

      

 

  

  oo"~    

 

* *

 

      

      

    

   

  

   

ROUTINE marks/cther flags used

TRAVERSE T. = 22

INVERSE =25:Tq1= on area sbroutine

FLD.DATA TRAV. =

SIDESHOTS 2

COMPASS ADJ.

INT. SETUP prtn. use

 

    
t. use

1A

rt.
"

AZ.-AZ. INT.

AZ.-DIST. INT.

DST.-DST. INT.

ROTATION

AREA
DEFINE POINT

PRINT POINT

   

    

  

T =

Calc'd in TR or 1IN

  

  

"

  

T = Tested

T.= Tested & Cleared

P = Possible Status Change

X = Utility Routine used

SYMBOLS ¢

Note: At the beginning of some routines a flag status ''setup' is executed to

insure proper routine interaction. In addition, the status of all flags

at the time the HP41C is turned on can be determined in accordance with

Section 14 of your Handbook & Programming Guide.
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Traverse

A Key = Label A

Field Data Traverse

B Key = Label B \\

Int. Setup (2nd Pt.)y

Shifted A Key =

Label 1S

Sideshots—

Shifted B Key =

Label b

Az.=-Az. Intersection

F Key = Label F

KEYBOARD

Az.=Dist Intersect./

Shifted F Key =

Label2

SYSTEM
CONFIGURATION

CARD

Chapter 6

KEYBOARD
CARD LABELING

Note: with all calculation programs loaded, the following keyboard

assignments will be automatically made:
 

NN\
/N N N

 

   

  

  

A

 

 
 

 —{ 
¥

WLoty Comphe), LefFarrF
  

 

P P

 

 

D
  

/verse,
  

 
 

    
 

       
 

 

     

 

    

 

  

       

 

_E |

—

A

4GN ) (L) (I

o~ >
g!g —A F;i\\

B8
) !!fl‘ !!q

_ !!q )

F=4 ) R !!q

F=4 __J !!J‘ !!q    
   

 

Compass Adjust

C key = Label C

~~Define Point
D Key = Label D

~~Print Point

E Key = Label E

Inverse

I Key = Label I

Area

J Key = Label J

AN

N\

Rotate

G Key = Label G

Dlsto"'DlSto Int.

Shifted G Key =

Label %

You may wish to move

these around to fit

your particular sys=-

tem. (see text)  
  
 

@ HEWLETT-PACKARTD 4a1C  
 

HPZICV

1 XFrcins |2 XMen,

3 XMer. |4 Print™*

 

1 Quodrom |2 X-Mem,

3XFnctns |4 Print®

AP 4/C

   
X or card Reoc/=r



Chapter 7

PERIPHERALS

A. Card reader: The HP82104 Card Reader provides a quick ang
easy method of transferring programs or data between magnetic
cards and the HP41lC. Refer to Section 2.2 herein for more
information.

B. Printer: The HP82143A Printer permits you to have a printed
record of coordinates and <calculations. This program has
accordingly been designed with the printer usage in mind. If one
is hooked up, you must decide whether or not to print coordinates
or data.

C. Cassette: Because this 1s one peripheral not considerad by
these programs, you should take a close look at flag usage herein
to insure no conflicts.



Chapter 8

COMPATIBILITY WITH HP#00041-15005 SURVEY ROM

The following HP Survey ROM routines will clear any coordilnate
or calculation values you may have stored 1n main memory:

TRAVERSE, INVERSE AND SIDESHOTS, COMPASS RULE ADJUSTMENT, TRANSIT

RULE ADJUSTMENT, VOLUME BY AVERAGE END AREA, and VOLUME BY BCORROW

PIT. The extended memory containing your coordinates will not be
destroyed by anything short of a master clear.

Remaining routines 1in the ROM such as the wvarious curve
calculations, resection, predetermined area, coordinate
transformation and offset from a podéint to a 1line (in the
intersections routine) are not aviable in our program.
Coordinate pairs generated within the aforementioned routiness can
be defined arbitrary point numbers by "jumping" from ROM to this

 

program: (assumes a ROM routine has calculated the coordinate

values)

Step Instructions Input Function Display

1 With easting displayed,
enter next pt. # n n

2 Execute TR XEQ TRa n

If you have the survey ROM 1n your system, you can mnocdify our
programs to make use of the BRG and AZ routines, but you will

sacrifice considerable time because the program must "jump" into
ROM and back cut as a part of program execution. This could for

example allow you to print out all final bearings during the
point to point inverse routine.
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EQUATIONS

COMPASS (BOWDITCH) RULE ADJ.

Eguations:

Cy, = ( AN) (Dist)

ZDist

Cp = (AE) (Dist)
EDist

Where:

CL = Correction to latitude of a course

Cp = Correction to departure of a course

AN = Closing latitude

AE = " departure

Dist = length of course to be corrected

ZDist = total length of traverse

ROTATION

Because this routine makes heavy use of the Inverse and Traverse

routines, their equations will not be repeated here. The primary diff-

erence is the addition of the stored rotation angle to each Az. inversed

automatically, and subsequent retraverse to the rotated point. Close

study of this program section will help clarify the actual procedures

used.
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FIELD ANGLE OR BEARING TRAVERSE AND SIDESHOTS

Eguations:

Nj+1 = Ny + HDist cos AZ

E;4+1 = E1 + HDist sin AZ

n k-1

Area = E LATk (%DEPk + E DEPj>

k=1 j=

where:

Note: Area calculations are performed upon execution of either type of

Traverse and Inverse. However, any sideshots calculated during or

after a traverse routine will cause invalid area calculations.

INVERSE

Equations:

H = (N - Ni_l)z + (Eq - Ei-l)z

1AZ = tan-1l Ei - Eig

Ni = Nji-1

Area: same as above
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DISTANCE - DISTANCE INTERSECTION

Given two lines, each of known length
and originating from two known points,
this program computes the intersection

coordinates. There are two possible

solutions; this program calculates the

one found by proceeding in a clockwise

direction from the first known point

to the second known point. The other

solution is found by reversing the
entry of the point numbers.

 

EQUATIONS: ) ) 5 S d,‘,recfio/; Iptersection
4 = cos-1 Disty7“ + Dist1“ - Dist) A

2(distq) (distq2)

AZ = tan-l E2 - By

No - Nl

N = Nq + Distq cos (AZ - &)

 

E = Eqy + Disty sin (AZ - &)

2nd Known P
where:

¢ = Angle between line 1 & line 1-2

Distqy = Distance from 1lst pt. to 2nd pt.

Distq = Known distance along line 1

DiSt2 - " 1" " " 2

N1Eq1 = Northing, Easting of 1st pt

N,E = Northing, Easting of inter=-
section point

AZ = Azimuth of line from 1lst pt.
to 2nd pt.
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AZIMUTH - DISTANCE AND

AZIMUTH - AZIMUTH INTERSECTIONS

This program computes the coordinates of

the point of intersection of two lines:

1) One of known azimuth through known
coordinates and the other of known
length from a point of known coordinates; or

2) When the azimuth of each line is known

and the coordinates of a point on each line
are lnown.

For the first case, both solutions may be

computed.

Eguations:

Azimuth - Distance
 

A212 = tan-l E2-E1

No=Nq

h = Distyosing

Dist92 - h?

N = N1 + ((Dist12 cosg)+b) cos(Azy)

t i E1 + ((Distqp cosg)+b) sin(Azq)

where:

Azq{o9 = Azimuth of line from 1st pt.

to 2nd pt.

Azq = Azimuth 1

g = Angle between line 1 and line
from 1st pt. to 2nd pt.

h = Perpendicular distance from
2nd pt. to line 1

b = Distance from pt. of intersection

to the point where the perpendicular

(h) intersects line 1

Disty = Known Dist.(line 2)

 

Azimuth - Azimuth
 

N = Ny + Dist(cos AZjp)

Ey + Dist(sin AZ;)

Dist = Dist12 sin(AZy - AZq))
 

sin (AZ) - AZp)

where:

AZ{72 = Azimuth of line from 1st
pt. to 2nd pt.

AZl = Azimuth of line 1

AZ) = " "noon 2

N1Ey = Northing, Easting of 1lst pt.

NoE) = " " " 2nd pt.

N,E = Northing, Easting of inters-

ection point

Dist = Dist from 1lst pt. to inters-

ection

Distqy = Distance from 1lst pt. to
2nd pt.

JpreySeso7
o

  

 

Linel

/9rowinA — 20ko7-

   
/SPnown pr:

N,Ey = Northing, Easting of 1st pt.

NoE, = Northing, Easting of 2nd pt.

Distyp = Distance from lst pt. to 2nd pt.
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Chapter 10

SIZE REQUIREMENTS

The TR program uses the PSize function to set size 20 for all
survey calculations. The same function 1is used to set size 299
when coordinate values are either being stored into extended
memory or transferred to magnetic cards. With only the TR

program loacded 1in, you will have used up 568 Bytes of memory.
The intersections program adds another 366 Bytes, and inclusion
cf the Compass Adjust/Rotation Program adds another 269 Bytes,
for a total of 1603 Bytes of memory. Ignoring the effect of
other Xkey assignments, you are left with 630 Bytes of main
memory, which equals a maximum of 90 program lines. You may wish
to keep in mind the fact that 7 one byte program lines equals 1
data register, and you began with a system user total of 2233
bvtes.



Appendix A

FLAG USAGE

This program uses flags 00 thru 21 & 55, the latter peing tns
only system flag tested. Three o0f the wuser £flags can b»be

controlled by vou, allowing different ©orinter and progran
routines to be enabled or ignored. The remaining 18 user flacs
are normally addressed only by the program itself. Thelr prcgranm
usage 1is explained below, on a routine by routine basis.

Flag 0l: Continuous Point Printout: If set, this flag 2z2llows
the printer to print out the coordinate points (ané their
associated values, 1if flag 10 is set) sequentially. A continuous
loop 1is enabled 1if £flag 01 1is set, 1incrementing a counter
register by one during each 1loop iteration. If flag 01 1i:
cleared, only the point number input or being generated :
displayed or printed out.

v
t

‘
.
J

0

Flag 10: Print Suppression: By setting this flag, coordinate
points, field measurements and calculated data will be printed.
Program line 128 sets this flag in accordance with vou resononse
to a question regarding data printout, within the 1inverse
routine. However, two other routines test flag 10 for

determination of data printout. Should you encounter a
NONEXISTENT message during execution, you might first want to see

if the printer is plugged in.

 

Flag 18: If you wish not to be appraised of the fact that
coordinates reside 1in the storage register addressed 1in the
cdefined point routine, set Flag 18. A test at 1line 060 causes
the programs to execute routine 22, bypassing a short portion cf

the test routine.

A.l1 TRAVERSE

Flag 03: Cleared at initialization and 1s tested at line 213.
 



If set, you are branched to the sideshot routine. I1f clear,

program execution continues.

Flag 04: Set at initialization and 1is tested and cleared at
line 203. If set, the registers are cleared as part of the set up

procedure in the traverse routine. Regardless of status, program

execution continues.

 

Flag 07: Is cleared at initialization and 1is tested at line
205. If set, a R statement will not be executed, as part of the

sideshot routine. I1f clear, the point # in the X register 1is

rolled down. In either case, program execution continues.

Flag 09: Is cleared at initialization and 1is tested at lines
210,219,222 and 228. The status of Flag 09 at these 1lines
determines whether or not to return to another calling routine 1in
the former test, and whether or not to display 3 different alpna

messages Oor requests in the latter tests.

Flag 21: This 1is the printer enable flag. This Flag matches
the status of flag 55 each time the HP41lC 1is turned on. If a
printer 1is plugged in, but not turned on, Flag 21 will still be
set unless you change its status, and the "Printer Off" messace
will be displayed. Program execution stops.

 

Flag 22: Is the numeric input flag, and is tested and cleared
at line 247. I1f set, user has entered numeric data (point #)
which will be stored in reg. 03. If clear, the number residing
in reg. 03 was affirmed by the user upon pressing R/S with no
numeric input.

 

A.2 INVERSE

Flag 10: Is cleared at initialization and will (conditionally)
be set at line 122, if an alpha Y was input following line 116.
This 1s the answer 1input 1f you wanted the coordinate values
printed during the 1inverse rcutine. Flag 10 1s subseguently
tested 1in the print point routine to determine if printing of
coordinates was desired.

 

Flag 21: Printer enable flag. Same usage as 1in the traverse
routine. (see above)
 



A.3 FIELD DATA TRAVERSE

 

Flag 04: Is cleared at initialization and is tested and cleared
at 1line 203. If set, you are 1in traverse routine and the
registers are cleared. If clear, these recisters are not
cleared. 1In either case, program execution continues.

Flag 07: Is cleared at initialization, 1is not set within this
routine. It is tested at line 206. If set, the zero in the X
register 1s not rolled down. If clear, a Rl statement 1s
executed, and program execution continues.

09: Is set at initialization and is tested at lines 210,
219, 222 and 228. Results of these tests will be exactlv the
opposite of those described for this flag 1in the traverse
routine, with accordingly opposite actions or displays taking
place.

&
)
| Q Q

Flag 21: Printer enable flag. Same usage as 1n the traverse
routine. (see above)

Flag 22: Is tested at line 306 for numeric input, in the same
manner as 1n the traverse routine.

A.4 SIDESHOTS ROUTINE
 

Flag 03: Is set at initialization and is tested at the end of
the define point routine, line 92 for a return to the calling
routine if set. It is also tested at line 288. If set, a portion
of the field data traverse 1s skipped. If clear, the azimuth
under consideration 1is added tc 180 and stored. In either case

program execution continues.

Flag 04: Is cleared at initialization and tested and cleared at
line 203. Results of the test are the same as in the field data

traverse routine. (see above)

Flag 07; Is cleared at initialization, set at 1line 300 and

tested at line 206. If set, the point # recalled from register 19
at line 364 1is rolled down: 1f clear, the traverse routine 1is in



use. In either case program execution continues.

Flag 09: Is set at initialization and has the identical status,

opurpose and tests as it does 1in the field data traverse
routine. (see above)

 

Flag 21: Printer enable flag. Same status and usage as 1in the

traverse routine. (see above)

Flag 22: Is tested and cleared at line 290 for numeric input,
in the same manner as in the traverse routine.

A.5 ROTATION

Flag 10: Is either set or cleared at initialization, depending
upon cther previously used routines. If coordinates were printed
out in the 1inverse routine, they will also be printed out using
this routine. If Flag 10 is set, printing will occur: if not,
program execution by-passes the PRX or PRA command. If a printer

is not plugged 1in, a test of Flag 55, printer existence flag at
line 074 will accordingly clear Flag 10.

Flag 14: Is cleared upon initialization and is subsequently set
at line 139. A test 1is encountered near the end of the define
point routine line 101: if set, Flag 14 instructs execution of
routine labeled NT, in the rotation program. If clear, progranm
execution stops.

 

Flag 21: Printer enable flag will be automatically cleared at
line 076 1if Flag 55, the printer existence flag is clear.

Q

 

A.6 DEFINE POINT
 

00: Is set at line 003 and is tested at line 006. If set,
flag 06 1is set. If clear, the print point routine continues.
 

Flag 03: Is either set or clear dependent upon previous routine
execution. A test at line 092 sends program execution to line
363, LBL 15, 1f set. If clear, program execution continues.



(Sideshot routine)

Flag 05: Is either set or clear dependent upon previous routine

execution. A test at line (098 branches program execution to line
214, LBL TH, 1f set. If clear, program execution continues.
Flag 05 is cleared automatically following the test. (Traverse
routine)

 

Flag 06: Is cleared in line 005 of the print point routine, and
is set within the define point routine, dependent upcn the status
of flag 02, at line 07. It is then tested at lines 008 and 025.

 

Flag 07: Is either set or clear depencdent upon pricr routine
exeacution. (Sideshots or field data traverse) A test at line 094
sends program execution to line 275, if set. If clear, program
execution continues within this routine.

Flag 0S8: Is either set or clear dependent upon previous routine

execution. A test at line 096 branches program execution to line
022 of the CO pnrogram, 1if set. If clear, program executicn

 

continues. Flag 08 1is cleared automatically, following the
test. (Compass Rule Adjust routine)

Flag 18: Is not set within the program. If set, the user has
decided to have this routine disregard the test or storage
registers to see if coordinate values are resident. The test at
line 060 bypasses 4 steps of this routine, lines 062 thru 065, 1f
set.

Flag 21: Is set or clear dependent upon previously executed

routines, or printer presence. Furthermore, a test at line 074

of Flag 14 will clear this flag, if flag 14 was set. Flag 14 1is
only set within the rotation routine. Three subsequent tests at
lines 080, 087, and 090 command 2 "PRA"s and an "ADV" statement
if Flag 21 is set.

 

A.7 PRINT POINT

Flag 00: Is tested and cleared at line 006. If set, flag 06 is

set and the define point routine is activated.
 

Flag 0l: Is set by the user to continuously print out a "BLOCK"
of coordinate pairs. A test at 1line 042 will cause program

execution to branch to line 045, 1f Flag 01 is set. I1f clear,
the print point routine 1is terminated and returned to the calling



routine.

Flag 10: Is either set or clear based upon prior routine

execution or user command. A test at 1lines 037 and 040 will

cause execution of a "PRX" command, if Flag 10 i1s set. 1If clear,
the "PRX" command 1s Jjumped over and 1in either case, program
execution continues.

 

Flag 14: 1Is either set or clear based upon prior routine
execution. (Rotation) If set, the PSE command at 1line 022 1is
executed following the test at line (021. If clear, this prause is
not executed and program execution continues.

 

Flag 21: Is set or clear based upon prior routine execution, or
printer presence. A test a line 024 will result in execution of
a "PRA" command, if this flag is set. 1If clear, this command is
jumped; 1in either case program execution continues.

 



Appendix B

FLOW CHARTS
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Appendix C

ERROR MESSAGES

The follcwing is a list of possible explanations for applicable
2rror messages:

ALPHEA DATA: Attempt was made by the HP41C to perform a numeric
operation upon non-numeric data. This would normally occur upcn
program changes, cother resident programs or ROM interaction with

register 02, which contains the X function working file name,
"SP"

DATA ERROR: Refer to Appendix E of your owners manual.

NONEXISTENT: Normally occurs at attempted execution or making
use of a nonexistent (or defaulted) peripheral, such as the
nprinter or X function module. Check Flags 10 and 21, 1f &

printer is not enabled.

CHECKSUM ERROR: Usually caused by attempted loading of dirty
card (or a card recorded following program changes or additions,
without a proper "packing") into the card reader.

CARD ERR: Usually caused by mixing types (program and data) of
multiple track cards during the card reading process.

PACKING AND TRY AGAIN: Normally caused by an insufficient
allocation of program memory, and will be displayed either during
the loading or amendment of a program. Note: while vyou may ke
able to load the TR program intoc the HP41lC, the programmed size
statement (020) may cause this display 1if another resident
program 1is too large to allow this additional program.

FL NOT FOUND: This will be displayed if either the working file
has not been created (page 5) or the contents of register 02 have
been changed within the define

DRINTER OFF:

enable this

execution.

continuance,

No explanation
peripheral or

In most instances
after the printer

or print point routines.

reqguired for this message: either
unplug 1t to continue program
a R/S will allow proper program
is enabled.
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Appendix D

LABELS

The table below lists the local, Alpha and Global labels used

in these programs: You will need to keen aware of them 1f vyou
alter the programs or add new ones. A conflict may arise, ror
example, 1f you duplicate one of the labels listed below in vour
own program. Don't be afraid to experiment: We don't claim our
program is perfect, but it serves us well.

 

PROGRAM ALPHA LCCAL GLOBAL

TR 1,A,b,3,B,c 01,02,03,04, TR,DE,?PR,IN,AB

05,06,10,

11,12,13,14,

15,16,17,18,
19,20,23

IS r,ZE,% 07 IS

CcO G 08 co,CcT,NT

*ML A,B,C ML

*CL a,b,c CL

* No conflict should arise here, because all other resident

programs should have been cleared prior to execution.



Appendix E

USER TIPS

A. If you know you are going to be using CL and have room for

it upon 1listing CAT 1. This way you can clear all following
programs by using the PCLPS (from the xeyboard) 1in one fell
SwWoop. When you are done calculating simply go to the first
label following the CL program, as listed by CAT 1; execute
PCLPSa, and all the programs following it will be gone. This
saves you time in clearing out those programs individually.

B. With a quad RAM in a HP41C, you will be akle to generate 300
coordinate pairs, but you will not be able to pbrint or transfesr
them to permanent storage. This 1is because all four ports are

being used and the gquad RAM 1is required for data transfer. If
this is your situation, you can modify the TR program by deleting
everything except the print point routine (labelled PR) and
pulling out the quad RAM module, vacating one port, facilitating
at least a print out of all the coordinates. Everything
following label TW can be deleted without effecting the print
noint routine. Here's how:

1. Insure all other programs are cleared out of the HP41C

except TR.

2. GTO .049

3. Program mode ON: Insert phonv 1label "AC"; press label,
alpha, AC, alpha.

4. Backstep to line 049.

5. Insert "END" statement: execute alpha, END, alpha.

6. Program mode off.

7. Execute alpha, CLP, alpha, alpha, AC, alpha.

Now, by setting flag 01, you can begin printing the point numbers
and coordinates out in the normal manner.

C. Label ¢ could include multiple angle tests against rejection



limits. This could pbe handy 1if you want to double check your
field angle rejection limits.

D. A short routine using "IN" could give you angle richts or
angle lefts and horizontal distances to set monuments. "IN" 1is

the inverse subroutine at line 372 of TR.

E. It is possible to do a quick swap of extended
function/memory module between two HP41Cs. You should pay

attention to the order of installation discussed 1n the owners
manual. Normally you will have between 20 seconds and 2 minutes

to perform this exchange.

F Should you wish to print out the newly adjusted coordinate pairs as

they are being generated during the compass adjust routine, delete

the following lines from program memory:

077 FS? 10

078 XEQ 12

085 FS? 10

086 XEQ 23

Bear in mind however, that this step will "force the calculator to
print out newly defined coordinate values, in all routines.
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