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DISCLAIMER

These programs have been verified with respect to the given numerical examples.
The user accepts and uses these program materials at his own risk, in reliance
solely upon his own inspection of the program materials and without reliance
upon any representation or description concerning the program materials.

Neither the Colorado Geological Survey nor the author make any express or
implied warranty of any kind with regard to these programs, including, but not
limited to, the implied warranties of merchantability and fitness for a
particular purpose. Neither the Colorado Geological Survey nor the author
shall be liable for incidental or consequential damages in connection with or
arising out of the furnishing, use or performance of these program materials.
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TITLE: QUARTER-QUARTER-QUARTER DETERMINATIONS
ABSTRACT:

The program displays the quarter-quarter-quarter breakdown of a point in a
section defined in feet from either the north or south 1ine and east or west
lTine. Use of the program speeds quarter-quarter-quarter determinations and
reduces errors. Points located on a quarterline are denoted with an asterisk.
An ideal section shape is assumed.

Program Lines: 145
Bytes: 283
Accessories: None



PROGRAM DESCRIPTIONI .

A2

Program Title . QUARTER-QUARTER-QUARTER DETERMINATIONS

Contributor's Name _Peter Rushwaorth

Address___(olorado Geological Survey 1313 Sherman St. Ra

City Denver | State/Country___Cal0 Zip Code 30203

Program Description, Equations, Variables

Program uses flag loaic to determine if a point is located in either the

north or south and east or west portion of each of three quarters of a

section. The general formula used to develop the alpha display is:

F'lag set N or W

or = INT distance from section line

MO 2
Flag clear S or F 660 for quarter 1

1320 for quarter 2

2640 for quarter 3

Necessary Accessories ___[{0on1e

Operating Limits and Warnings __Assumes ideal section boundaries and shape. Use with

printer _in NORMal mode

Reference(s)

This program has been venfied only with respect to the numerical example given in Program ODescrption Ii User accepts and uses this program matenai AT HIS OWN RISK. in rekance solety upon his own
nspection of the program material and without reliance upon any representation or descnption concerning the program material

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. BUT NOT LIMITED TO. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL




PROGRAM DESCRIPTION II  +s 4

Sample Problem (Sketch if Desired) NORTH LINE
: 1 | I
1100 ft from N Line *.--L--..--.:.__..--J._-q.--i--. 1500 ft from N Line
—— 1 | ! ]
1000 ft from W.Line |- | | L).‘{ﬁ/zzoo ft from E Line
] | .
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! 850 ft from S Line
|

I
2500 ft from S Line ! !
- |
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i .
2300 ft from W Line ___\_;___”___.. ______ ,}___L_"_L . 1320 ft from E Line
HENENE
L - 4 P Il 1 J
SQUTH _LINE
SOLUTION:
Display Input Function Comments
size 006 minimum size
key in QQQ enter program
, v xeq QQQ | run program
N Line 1500 r/s L enter distance from N Line
E Line 2200 r/s enter distance from E Line
NWSWNE r/s quarter-quarter-quarter
N Line 1100 r/s enter distance from N Line
E Line . r/s No E Line entry press r/s
W Line 10040 r/s | feet from W Line
SENWNW r/s quarter-quarter-quarter -
N Line r/s no entry-r/s
S Line 850 r/s feet from south line
E Line 1320 r/s feet from east line
NESWSE* o r/s "*" denotes point on quarterline
N Line r/s no entry r/s
S Line 2500 r/s. feet from south line
E Line r/s. no entry r/s
W Line 2300 r/s. feet from west line

NENESW REPEATS AS NECESSARY
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SIZE:
(HP-41C) 006
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 size--minimum 006 . _ o size 006
2 key in QQQ S D
3 xeq QQQ . . S, . N Line . -
3a | enter north 1ine go to 4 else 3b n line r/s or
3b| if no entry r/s and enter south line s line r/s S Line
4 enter east line distance go to 5 else 44 . e . E Line . . -
e line r/s . or
4a | if distance from w line enter . . S — WLine _
W line r/s. .
5.} display.quarter-quarter-quarter . . - o NENENE -
-1 an asterisk is appended to display ~ e T L
if point is located on a quarterline SWSWSW

Program returns to step 3a




STEP/

STEP/

PROGRAM LISTING

LINE  KEY ENTRY COMMENTS LINE  KEY ENTRY
- 1 49 XEG 13
_B8leLBL a0 : 32 RES,
s ; / S1 SF @s
83 PREUE gl ' 52 RCL 99
flag ¢
% S3 XEQ 12
84 CF 21 test 1 oq weg2
85 FS? S5 .
86 SF 21 55 SF @9
56 RCL @il
B7 SF 29
57 XEQ 12
28 --Nn ]
| 58 X=@7
?3 ggro oz gﬁ; | 59 SF 1@
i; EEID 93 ‘“% 2? g;g as
{ 62 ARCL B2
13 ﬁﬁfn o : 63 FC? 8S
15 ASTO B85 %- 64 ARCL @3
‘ 65 FS? @&
i?#igg ?g { 66 ARCL B84
18 @ prompt . 67 FC? 86
19 =N LINE-  fOr 3 68 ARCL 85
28 PROMPT north line { 69 FS? @87
if no entry ! 78 ARCL B2
21 STO @6 :
22 X=87 ask for ' 71 FC? 87
23 REQ 91 south : 72 ARCL 83
24 @ i 7?3 FS7? 88
25 "E LINE®" { 74 ARCL 94
26 PROMPT prompt for ¢ 7S FC? @8
27 STO @1 east line | ¥6 ARCL @5
28 ¥X=@7 if no entry 1 77 FS? @9
29 HEG Q2 ask for 4 78 RREL az
380 RCL 88 west i 79 FC? a9
86 ARCL @3
31 XEO 064 8o ARCL o
32 RCL ©1 2
33 XEQ 04 82 ARCL 84
83 FC? 10
337sr 12 35 Fo> 0@
36 RCL @g FS2
37 XKEQ 14 flag test gg n;¥Em
28 X=@8a7? sequence a8 CF 12
39 SF @85S to }
41 XEQ 14 alpha |
=g7? . ; 91 ADY
42 R=0* display :
43 SF 96 , 92 GTO 19
44 RCL ©8 ; 330293 14
45 XEQ 13 ; o an 1
46 X=07 ; 25 XE®
A REL 6 97eLBL 13
48 RCL @i

Page

COMMENTS

A5

accumulate

alpha

display
according

to

flag
status

if on
quarterline
denote

by an
asterisk

quarterline
divisors

Note: Reter 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific intarmation on keystrokes The Funchon Index 1s found al the very back of the Handbook
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STEP/ STEP/
LINE KEY ENTRY COMMENTS LINE KEY ENTRY ) COMMENTS
a9g 13208
Of a e L - f
99 ¥EG 11 : )

188 RTN section T
181eLBL 12 ! _—
182 2640 : '
18 ¥XEG 11 - e e
184 RTHN e e e -
18SeLBL 11 U S S
186 ~ S BRI e
187 INT ; ’ .
188 2 ; e o
169 MOD e e ot oo
118 RTHN e
111eLBL a1
112 =S LINE™ . /' :
113 PROMPT south line O S U S
114 S2886 prompt : ‘ - -
115 X<>Y converts i .
116 - relative :
117 STO 86 to north Tine .
118 RTH -~ -
119«LBL 02 e
1280 "W LINE"™ T e e e
121 PROMPT west Tine R
122 5286 prompt converts oo e
123 XY relative pre :
124 - to east Tine [ '
1 25 STD B 1 Y s e s st om0 e
126 RTH T
127eLBL A4 tests for T
128 668 point on quarter = o ) -
129 - R B
138 FRC B B -
131 X=87 o - i
132 SF 8a - T
133 FS? 9a R .
134 GTO 86 L o T
135 RTHN | S SO S
136eLBL G5 initialize et e e e e e e
137 CF aa f'l ags R T
138 CF a5 _— i — ~
139 CF @5 S
148 CF a7
141 CF @ag —
142 CF @a<9 e e e e e .
143 CF 186 N — .
144 RTHN e
145 END

Note: Refsr to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Functon index 15 found at the very back of the Handbook
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 distance from north Tine size 006 TOT. REG.46 USER MQDE
v ENG FIX sCl ON OFF
01 distance from east line DEG RAD GRAD
02 N T FLAGS
03 S # S/C SET INDICATES CLEAR INDICATES
— e o 00 c . point on line - —
Jd E —
. 05 ¢ south north
J5 W ' _
06 ¢ west east
07 ¢ ~south , v.:mnorth
08 ¢ west east
09 ¢ north . south ____
10 ¢ west eaSt, :
. 12 s/c doublewide -
21 s/c printer enable - -
29 s digit grouping -
55 s/c printer exist -
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY

QQQ

any
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TITLE: LATITUDE-LONGITUDE DETERMINATIONS
ABSTRACT:

The program calculates the latitude and longitude of an unknown point on a map.
Input are 1latitude-longitude dimensions and internal measurements in a
dimensionless scale. Only two measurements are then required to define the
latitude and 1longitude of any unknown point within the map boundary.
Conversely, given latitude and longitude coordinates of an unlocated point the
program computes and displays the plotting distances from the map boundary.

Program Lines: 141
Bytes: 310
Accessories: None



PROGRAM DESCRIPTION T .

Program Title _LATITUDE-LONGITUDE DETERMINATIONS

Contributor's Name _Peter Rushworth

Address __Calorado Geological Survey 1313 Sherman Street Room 715

City Denver 4 State/Country Colorado Zip Code 80203

Program Description, Equations, Variables
i . 1 i F | . .
distance ratio along both the north-south and east-west dimemsions. The

general equation is:

Degrees of departure= Measured distance to point * Total degrees of departure

Total measured map dimension

Degrees of departure are added to the base Tocation which is the SE corner of

the map.

Necessary Accessories __ngne

Operating Limits and Warnings __For ysae-gnly—in-the northern hemisphere  May be modified

for sauthern hemisphere use. Fxfreme latitudes may induce errors. ALWAYS TEST

JGRAM AGAINST A KNOWN POINT. U th ori i1 NORMal mod

Reference(s)

This program has beeo venfied only with respect to the numencal example given in Program Descrption /. User accepts and uses this program matenai AT HIS OWN RISK. in rehance solely upon his own
nspechon of the program maternal and without rehance upon any representanon or description concerning the program matenal

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WiTH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. BUT NOT LIMITED TO. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL
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Sample Problem (Sketch if Desired)

39.4500 39.4500
105.0000 X e 39.0 104.5230
‘ T 1) Determine coordinates
™~ N
. at point X
™~
[To]
2) Locate the coordinates
R Lat: 39.4000
~ Lon:104.5500
il 1(-14 .91
o)
N
o
44 .72
39.3730 [ ) [ 39.3730
105.0000 104.5230
SOLUTION:
Display Input Function Comments
size Q09 minimum size
, xeq LALO run program :
N Lat 39.4500 r/s enter north latitud
S Lat 39.3730 r/s enter south Tatitude
E Lon 104.5230 r/s enter east longitude
W Lon 105.0000 r/s enter west longitude
N-S Dim 57.7 r/s measure between north and south
E-W Dim 44 .72 r/s measure between east and west
Ready A
Pt iame (if printer) r/s enter digit name of point
Dim N to Pt 52.93 r/s measure from baseline north
Dim W to Pt 39. r/s measure from baseline west
Lat: 39.4423 r/s lTatitude of point
Lon:104.5902 r/s Tongitude of point
Dim N ta Pt repeats in mode
. E to change to locating coordinate
Pt Name - (if printer) r/s enter digit name of point
Lat 39.4000 r/s enter latitude of point
Lon 104.5500 r/s enter longitude of point
Plot 19.23 S to N r/s plot from south to north
Plot 14.91 E to W r/s plot from east to west
Lat repeats in mode
NOTE: No r/s in output and point npme is printed if] printer connected
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SIZE:
(HP-41C) 009
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 minimum size’ size 009
2 | Enter LALO
3. Execute LALO o N N Lat
north
4 | enter north latitude lat r/s S Lat
south
4a .| ..enter south latitude éggt,u . r/s E Lon_
4b | enter east lTongitude 1 Ton r/s W Lon
west
4c enter west Tongitude v blon | /s . IN-S Dim
inches
4d enter consistent measure btwn N-S cm etc r/s E-W Dim
inches
4e | enter consistent measure btwn E-W cm etc. r/s . .. Ready
5 select Local Label A A
if printer xeq step 9 and rtn - ) Dim N to pt
inches _
| 6a | enter dimensions. to point ¢m etc r/s Dim W to pt
1nches
6b point name printed if printer cm etc r/s » Pt Name-XX
6¢c output-no r/s if printer ) Lat: DDD.MMSS
6d N r/s Lon: DDD.MMSS
6e control returns .ta step 6. . r/s . Dim N to Pt
7 - Select local -label E : e E
8 .| if printer xeq step.9and rtn_ | _. " Lat
8a. | enter latitude of unlocated point _ . _. lat | __r/s _ |Lon
8b enter longitude.of unlocated point . __| lon __ | _.._.r/s Pt Name-XX
3c output plot dimensions . Plot X.XX S to I
3d no r/s if printer r/s Plot X.XX E to !
3e contral returns to step 8 r/s Lat
9 printer present enter point name Pt Name
point
9a control returns ta local Tabel name r/s




STEP/

LINE KEY ENTRY

0
az
a3
a4
85
86
a7

41
42
43

44
45

31 «LBL

“LAL

SF 27,
FS? 595
PRBUF
CF 21
FS? 35
SF 21
DEG

-nN LnT -
PROMFPT
HE

S LAT"
PROMPT
HR

STO 41

STO B85
“E LON~
PROMPT
HE

STO 88
“W LON"™
PROMPT
HR

RL2>Y

STO B4
“N—-S DIM

PROMPT
STO 83
“E—HW DIM

PROMPT
STO 62

34<«LBL 14

“"READY ™
RAYIEW
ADY
STOP
GTO 14

408+LBL A

FS? 35
XE® 68
“DIM N T

0o PT-

PROMPT
RCL @5

COMMENTS

PROGRAM LISTING

STEP/

LINE

KEY ENTRY

printer
flag

test

prompt

for

degree

width

and

store
coardinates
of southeast
map

paint

prompt

for
measured
dimensions

ready

if printer
ask
for
point name

46 ok

47 RCL 83
48 -

49 RCL a1
56 +

31 HMS

S2 STO 67
53 “DIM W T
o PT™-

S4 PROMPT
S5 RCL @4
S6 *

57 RCL 82
58 -

59 RCL @4
68 +

61 HHMS

62 STO @86
63 FS? S5
64 XEQ @9
65 FIX 4
66 RCL a7
67 HR

68 HMS

69 “LAT: -
78 XEQ @45
71 RCL 8%
72 HR

v3 HMS

74 “LON:
75 XEQ B35
76 ADY

77 GTO R
78eLBL 85
79 ARCL ¥
88 AV IENW
81 FC? 55
82 STOF
83 RTHN
g84eLBL 88
285 “PT HAME

86 PROMPT
87 STO @8
88 RTHN
89«LBL @9
90 FIX 9
91 CF 29
92 RCL &g

Page B5

COMMENTS

compute ratio

add to baseline

prompt for
dimension
west to point

compute ratio

add to baseline
if printer
print name

output
coordinates

output subroutine

point name
prompting
and output

Note: Refer 10 "HP-41C OWNER 'S HANDBOOK AND PROGRAMMING GUIDE " for specific informanon on keystrokes. The Functon index s found at the very back of the Handbook



STEP/

LINE

KEY ENTRY

COMMENTS

STEP/
LINE

KEY ENTRY

PROGRAM LISTING

Page

COMMENTS

B6

1
1
1
1
1
1
1
1
1
1
1
1

932 ~“PT NAME

94 XE@ 6S
95 SF 29
26 RTH
97eLBL E
98 FS? S5
99 XEQ @8
8@ “LAT-
@1 PROMPT
82 HR

83 RCL 91
a4 -

85 RCL 83
86 *

87 RCL 85
es -

@9 STO @v
18 “LON*"
11 PROMPT

112 HR

1

13 RCL 99

114 -
115 RCL 82
116 =*
117 RCL @4
118 -

119

STO 8&

120 FS? 55

121

“EQ 99

122 FIX 2
123 RCL &7

124

“PLOT

125 ARCL ¥

126

Hu
127 AYIEW

1
1
1
1
1
1
1

28 FC? 55
29 STOP
38 CLA

31 RCL @&
32 "PLOT
33 ARCL ¥

34 “F+ E TO

Nu

1
1
1
1
1
1
1

35 RAVIEW
36 FC? 35
37 STOP
38 CLA

39 ADY

46 GTO E
41 END

"+ S TO

if printer
ask for point
name

prompt
for
coordinates

convert
dimensions
for
plotting

if printer
print
point name

output
plotting
distances

B I o SN

SR N P N

o VY

Note: Refer to 'HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function Index is found at the very back ot the Handbook
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FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 longitude contral point SIZE Q9 TOT. REG. 54 USER MODE
) ENG FIX x SCiI ON x OFF
01 latitude control point DEG RAD GRAD
02  east-west width FLAGS
INIT
03 north-south width # S/C SET INDICATES CLEAR INDICATES
. . 21 s/c print enable X
04 east-west dimension (hms)
29 s/c digit grouping X
05 north-south dimension (hms) , ,
) 55 s/c printer existence «x
06 longitude of point : ,
07 latitude of point
03 name of point location (printer)
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
LALO any




KEYBOARD e B
CARD LABELING

U4 U
Mok oW M

. L3

PRGM ALPHA

plot distan
to point

KEYBOARD

SYSTEM

CONFIGURATION ‘ ’






