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PREFACE

There have been many aids developed in the past for the surveyor to help him with
his computations, eg: logs, slide rules, mechanical calculators, electronic calculators,
scientific calculators, each one considered the ultimate, but now we have the HP-65
manufactured by the Hewlett-Packard Company, which probably is still not the ultimate, but
close to it.
There has been much discussion on whether the 65 is a calculator or a computer.
Actually it is both, but a computer first and a calculator second. Its power can be compared
with the first digital computers developed, those which would take a building the size of a
five room house to contain its electronic components and enviromental control equipment.
This is because trig. functions, logs, square root, conversions, etc., are programmed into
the hardware of the 65, which eliminates the need for large memories to store software routines.
Several of the programs by the author were considered to be needed once every 5 years,
but were used the "next day". The programs have evolved from the authors past 20 years
of experience and represents what he considers the best way to solve the problems. Some-
time days were spent just to find a formula for a particular problem.
This manual is hereby dedicated to the memory of John H. Kantner, who was taken from
us before his time and who first described to me, the HP-35 which Hewlett-Packard Company was
about to place upon the market, at which time, was the only time during my long association with
him, that | thought he was "telling me a story". It is further dedicated to Vincent J. Schneider,

who programs the "big ones" and leaves the "little ones" to me.
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INTRODUCTIHION

Although computers won't make "Super Surveyors" out of us, they will relieve
us from the drudgery of endless calculations so that our time can be devoted to worthier
purposes and allows us to stake projects in the field using methods which would not
have been considered before computers and electronic distance measuring equipment.

Although there are other "pocket computers" currently being developed, the
HP-65 has features that should be considered necessary, such as: merged store and re-
call codes, degree-minute-second arithmetic, absolute value, integers, exchange
x and y registers, plus software support. There are now approximately 4000 programs
available for the 65. If more than 100 steps are needed in a program merely use another
magnetic card. The author feels that all in all the "reversed polish notation" method
is easier to master and use than the "algebraic" method.

The hardware of the HP-65 is not set out herein, since it is well covered in
the "Owners Handbook" . The magnetic cards may be purchased separately from Hewlett-
Packard Co. and the program steps listed can be quickly keyed into the HP-65 and re-
corded onto the cards.

As general rules for CCC programs, (1) If one data item is entered with a function
key: the data is keyed into the 65 then the function key is pushed. If more than one
data item is entered: the function key is pushed first and data is entered with the R/S key.
Exceptions include those programs requiring longitude and latitude in which both
data items are entered with the same function key. (2) For most programs: distrubing the
stack by using the HP-65 as a calculator during stops for intermediate answers does
not affect the normal resumption of the program. Warnings are given for each program
where the stack should not be distrubed. In any event, studying the program will yield the
dos and don'ts.

In the future it is hoped that a supplemental manual of programs may be
published. Anyone who has programs or ideas and formulas for programs, who may
wish to contribute to CCC and is considered worthy of publication, will be rewarded
with a free copy of the supplement.



Program Description I

4 )
Program Title ANGLES TO AZIMUTH

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

City Indianapolis State Indiana Zip Code 46229 )
\_

Program Description, Equations, Variables, etc. Computes azimuths of the survey lines, given
beginning azimuth and left deflection angle, right deflection angle, interior angle, or
exterior angle or any combination thereof. Angle left(D key) means interior or exterior
angle measured on the left side of line as we "walk" the traverse toward the point and
conversly angle right(E key) means that the angle is on the right side.

All angles are converted to a right deflection angle then added to the last azimuth
entered or computed.

Operating Limits and Warnings  South or north azimuths may be computed. Angles and
azimuths have 1/0 format of DDD .MMSS

. J

rThis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and I'

uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
&HNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

— —______.__._———__——J.______




Program Description Il

\_

rSarnple Problem(s}  Compute azimuths for the lines in the above sketch.

Steps: 329.3842A, 87.5419C, 119.1632E, 295.4853D, 44.1603B, 285.1416D,
214,3507 R/S.

329-38-42= beginning azimuth
57-33-01
118-16-29
234-05-22
189-49-19
. 295-03-35
. 329-38-42

Solution(s)

.

NOOG & WN —

\ __J
rRelerence (s) None P'

S



User Instructions

< Il I B B

ANGLES TO AZIMUTH  |.5

« X0 CEN 0 S S 6
STEP INSTRUCTIONS oATA ONITS KEYS LA
1. | Load Program [ 1
2. | Optional (See flag) [RIN][R/S | 1.5
3. | Input Bgn. Az, DDD.MMS$ | A || ]
4. [Input Defl. Left poo.mms$ [ B J[ ] | A=
4, or Defl. Right DDD.MMS$ | C || ] Az.
4, or Angle Left DDD.MMS$ [ D || ] Az.
4, or Angle Right pob.Mmss [ E [ 1 | Az
5. | If next angle is same type, enter angle,push R/S. [ I ]
5. | Or return to step 4 for next angle [ [ |
LIt |
L L ]
l |
l |
L 1L 1]
L 1
L1l |
LIt |
L L |
L L
I ||
LI |
l |
LI ]
LI 1]
CIC ]
L]
L L]
[ |
LI ]
LI ]




SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

Program Form

EREXS s%%(\)/fn COMMENTS ES%Y S%%%EN COMMENTS REGISTERS
DSP 21 3403 Ri
. 83 f-1 32 Bgn. Az,
1 01 D.MSH 02
1 01 1 01 R2 _360
. 83 STO8 | 3308
o) 05 | Flag A 11
R/S 84 |Inp. Bgn. Azimuth || R/S 84 | New azimuth R3 180
LBL 23 GI1O 22
A 11 D 14
g 35 LBL 23 Ra
DSZ 83 E 15 |Angle right
GT1O 22 RCL3 3403
0 00 gx =y| 3507 Rs
g4 3508 -
RCLI 3401 | D.MS+ 02
f 31 1 o Re
_D.MS+ 02 | STO8 | 3308
0 Q0 A 11
[ gx>y| 3524 | R/S 84 |New azimuth Rz
CLX 44 GTO 22
RCL2 3402 E 15
f 31 LBL 23 Rg used
D .MS+ 02 0 00 DSZ
RCL2 3402 DSP 21
gx>y | 3524 . 83 Rg used
CLX 44 4 04 tests
0 00 3 03
D.MS4 02 0 00 A Bgn.Az.
STOI1 3301 STQ?2 3302 g Def.L
RTN 24 2 02 c Def.R
LBL 23 | Defl. left o 81 D_A&1
B 12 STO3 | 3303 E_A
CHS 42 gt 3508 o _used
1 01 | STO 1} 3301 |Begin azimuth 1
STO8 | 3308 RTN 24 2
A 11 3
R/S 84 | New azimuth 4
GTO 22 5
B | 6
LBL 23 [Defl. right 7
C 13 8
1 01 9
STO8 | 3308
A 11 FLAGS
R/S 84 [New azimuth 1 .
GTO 22
C 13 2
LBL 23 |Angle left
D 14

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.



Program Description I

N
Program Title ~ AZIMUTH TRAVERSE/INVERSE

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State  |ndiana Zip Code 44229
\_
Qgram Description, Equations, Variables, etc.

Uses north azimuths to compute the unknowns by
traversing or inversing from same point or from point to point. Additionally the last

azimuth traversed or inversed may be used in the traverse routine as is or rotated any amount
left or right.

TRAVERSE:

N2 = N1 + cos azimuth x distance

E2 = E1 +sin azimuth x distance
INVERSE:

azimuth = fon']_Ez_'E_]

N2 - N1

distance = /(N2-N1)2 + (E2-E1)2

WHERE:

N1 = North coord. point 1

El = East coord. point 1
N2 = North coord. point 2
E2 = East coord. point 2

Operating Limits and Warnings None

\ J Y,

\
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and

uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. 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

I © N 290.87 B
So.oor E 3%8.7T7 Q
, N 20-888 h
L € %0Z.411 N.T S. y
r ~
Sample Problem(s)} Solve for the unknowns in the above sketch, entering the known data as
shown one time, except for coord. of point 2:
STEPS: RTN, R/S, 100R/S, R/S, D, E, 90.888R/S, 302.411R/S, R/S, A,
309.2415R/S, 50R/S, R/S, C, A, 192.1724R/S, B, 180CHS, R/S, 100R/S,
R/S, B, R/S, 100R/S, R/S,E, 290.871R/S, 358.777R/S, R/S, B, 180R/S,
50R/S, R/S, E, 90.888R/S, 302.411R/S, R/S.
Solution(s)
LINE AZIMUTH DISTANCE POINT N E
1-2 92-34-39 202.616 3 131.739 61.366
5-6 91-12-16 216.253 4 197.708 121,286
7-2 181-49-01 201.135 5 295.417 142,572
7 291.922 308.788
\_ _/
)
Reference(s) Any surveying textbook.




User Instructions

AZIMUTH TRAVERSE/INVERSE

4 oz ey 4o pr [How ey

O]

STEP INSTRUCTIONS D A}ﬁ?t’,{ms KEYS oﬁ(\)TUAT/%wns
1 Enter program [ ]r ]
2 | Input starting coordinate (Note 1) [RTN ][ R/S | 1.00
Starting Northing N1 LRLS_”___]
Starting Easting El [_MS__]L]
3 | Traverse point to point (Note 2) (€ A |
3 | Or traverse from same point (Note 2) I A |
4 | Input azimuth LR/S L ]
5 | Input distance (see north coordinate) d Lr/s |l ] Nn
6 | (See east coordinate) LR/ i | En
Repeat steps 4,5, 86 or go to steps 2,3,7, or 11 I Il |
7 | Inverse point to point (Note 2) lc JLE ]
7 | Or inverse from same point (Note 2) lp _Ile ]
8 | Input next north coordinate Nn [R/S ][ |
9 | Input next east coordinate (See azimuth) En LR/S [ | azimuth
10| (See distance) (RS I ] distance
Repeat steps 8,9, & 10 or go to steps 2,3,7,11 [ |
11 | Recall last azimuth and rotate (Note 3) (8 [ |
12 | No rotation [ R/S || j
12 | Rotate xxOxx'xx" right (Note 4) dd.mmss [R/S I |
12 | Rotate xxOxx'xx" left dd.mmss [ [ CHS |[ R/S |
Continue at step 5 [ |
Lt 1
NOTE 1: Point 2 from intersection programs by the L Il |
contributor, is in starting coordinate position. L 1l ]
NOTE 2: C or D key does not have to be pressed, if it{was [ 1]
pressed during prior computation. [ Il )
NOTE 3: Last azimuth travered or inversed. [ il )
NOTE 4: OK if azimuth is negative or exceeds 360 degrees. [ | ]
NOTE 5: When traversing with south azimuths, the usef may L Il ]
input the south azimuth, (without 180 degree rotation),| then [ ] )
input the distance as a negative value, which has the dffect of ( B |
rotating the azimuth 180 degrees. ( Il ]
l Il |
| ]
l |




SWITCH TO W/PRGM. PRESS E] TO CLEAR MEMORY.

Program Form

1 01 [ Flag GTO| 22 R, NI
R/S 84 | Input N1 ] 01 Nn
STO1 | 3301 LBL 23
R/S 84 | Input E1 D 14 | From same point Rz El
STO2 | 3302 f 31 En
_R,ZS__ 84 SF 1 51
LBL 23 LBL | 23 Ra
C 13| Point to point E 15 | Inverse azimuth
f-1 32 D5P 21
SF 1 51 . 83 Ra
LBL 23 3 03 distance
A 11] Traverse R/S 84 Input N2(See dist.) inversed
DSP 21 105 3305 Rs N2
. 83 S 84 | Input E2
3 03 STO6] 3306
R/S 84|lnput az. (See En) || RCL2 | 3402 Re _E2
f-1 32 - 51
=D .M 03 RCLS | 3405
LBL 23| Return point from B . RCL1 | 3401 R-
1 01 - 51
STO3 3303 f 31
S 84 |Input distance || R=P 01 Rs
RCL3 3403 STO4 | 3304
| gx=y| 3507 gx=y| 3507
f-1 32 0 - 00 Re
R="P 01 | gx>y| 3524
RCL1 3401 3 03
+ 61 6 06 LABELS
f-1 32 0 00 A TRA,
IF 1 61 + 61 glast az.
STO1 | 3301 + 61 cPT.- PT.
gnop 3501 STO3]| 3303 pfrom
R,/S 84| See Nn f 31 e _INV,
gx=y| 3507 -~—D.M3 U3 o
RCL2 3402 | DSP 21 1 _used
+ 61 . 83 2
f-1 32 4 04 3
IF 1 41 R/S 84 | See azimuth 4
STO2 3302 RCL4 | 3404 5
qhop 350] f 3] 6
GIO | 22 TF 1] 61 3
A 11 GTO | 22 8
LBL 23| Last azimuth E 15 9
B 12 RCL5 | 3405
0 00 STO1]| 3301 FLAGS
R/S 84 | Input rotation RCL6 | 3406 used
£ 32 STOZ| 3302 !
—=D.MS| 03 RCL4 | 3404 2
RCL 3| 3403 GIO 22
+ 61 E 15

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.




10

Program Description I

N
[(P'ngam Title  AZIMUTH-AZIMUTH INTERSECT
Contributor's Name Charles C. Campbell, LS
Address 9841 E. 21st Street
City Indianapolis State |Indiana Zip Code 46229
\_ y
S

Program Description, Equations, Variables, etc.
Given two known north azimuths from two known coordinated points, the program computes
the two unknown distances and the coordinate of the intersecting point. The computed

coordinates are stored for use as the starting coordinates with the "AZIMUTH TRAVERSE/
INVERSE" program.

distance a (pt. 1 to 2) = (N3-N1)sin B-(E3-E1) Cos B
sin(B-A)

distance b (pt. 2 to 3) = (N3-N1) sinA-(E3-E1) Cos A
sin (B-A)

N2 = N1 +a Cos A E2 = E1 +aSin A

Operating Limits and Warnings

Flashing O indicates that the problem is ambiguous: eg the two lines will not intersect.

\ J
f N

This program has been verified only with respect to the numerical example given in Program Description |l. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. 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 Il

1

N
N 100.00
L £ 100.00 J
. N
Sample Problem(s) Solve for the unknowns in the above sketch:
STEPS: A, 140R/S, 500R/S, 314.1749R/S, 222.1823R/S, 100R/S,
R/S, R/S, R/S, R/S.
Solution(s) a = 269.061
b = 308.166
N2 = 327.906
E2 = 307.425
- J
4 3
Reference(s) Welch, Harold J., Traverse Tips, out of print.
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User Instructions

<
STEP INSTRUCTIONS D A{':?SL.TS KEYS vor‘f\T/%trJ«Tns
1 | Enter Program L 1L ]
2 | Start (See flag) [ A ] ] 2.00
3 | Input north coordinate of point 1 N1 LRSI |
4 | Input east coordinate of point 1 El LR,ZS__“_.]
5 | Input azimuth of line 1-2 A [R/S [ ]
6 | Input azimuth of line 2-3 B [R/S || |
7 | Input north coordinate of point 3 N3 (R/S ][ ]
8 | Input east coordinate of point 3 E3 [R/S | | dist. a
9 (RS ] | dist. b
10 | See north coordinate of point 2 LMS_JL_] N2
11 | See east coordinate of point 2 [R/S ][ | E2
12 | Return to step 2 for next intersection [ I ]
LI ]
L IC ]
NOTES: | ]
1 | a =distance line 1-2 I It |
2 | b =distance line 2-3 [ ||
3 | Coordinate of point 2, the intersection point, is [ I J
stored for use as the starting coordinate with [ Il j
"Azimuth Traverse/Inverse" program. [ Il ]
4 | Flashing 0 indicates the problem is ambiguous. Lines | | |
will never intersect. [ |
5 | Azimuths have 1-0 format of DDD,MMSS | ]
L]
LI ]
L]
LI ]
LI ]
|
i




Program Form

13

SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.
Eﬁ%\r s%%‘\)n'/su COMMENTS Eﬁ% s%%evsu COMMENTS REGISTERS
LBL 23 RCL 3. 3403 Rj
A 11 RCL7| 3407 NT N2
DSP 21 f-1 32
. 83 R—P 01 R2
3 03 RCLT[ 3401 E1 E2
2 02 |Flag + 61
RTN 24 |lnput N1 STO1 | 3301 R3 _A
STO1 3301 gx=—y| 3507
R/S 84 |lInput E1 RCL 2| 3402
STO2 | 3302 + 61 Rs B
R/S 84 |Input azimuth A STO2 | 3302
f=1 32 RCL T | 3401
~D.MS 03 R/S 84 | See N2 Rs used
STO3 | 3303 RCL 2| 3402
DSP 21 R/S 84| See E2
. 83 GT1O 22 Re
4 04 A 11 Sin_B-A
| gLSTx | 3500 LBL 23
R/S 84 |Input azimuth B E 15 R;_Q
t-1 32 1 01
D .MS 03 f-1 32
STO4 | 3304 R=—P 01 Rs
LSTx | 3500 al 3509
S 84 |Input N3 X 71
RCL 1| 3401 gx Zy| 3507 Rg
- 51 RCL 5 | 3405
STOS5 | 3305 X 71
DSP 21 - 51 LABELS
. 83 RCL 6 | 3406 A start
3 03 + 81 B
glSTx | 3500 g 35 c
+ 61 ABS 06 D
R/S 84 | Input E3 RTN 24 g used
RCL2 | 3402 0
- 51 | 1
2
RCL4 | 3404 3
RClL 3 | 3403 4
|- 1 5
f 31 6
SIN 04 7
STO6 | 3306 8
gt 3508 9
E 15
STIOZ 3307 FLAGS
S 84 |See a 1
gl 3508
RCL 3 3403 2
E 15
R/S. 84 | See b

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

(
Program Title AZIMUTH-DISTANCE INTERSECT W
Contributor's Name Charles C. Cabpbell, LS
Address 9841 E 21st Street
Lc:ity Indianapolis State |ndiana Zip Code 46229
N

Program Description, Equations, Variables, etc. Given a known north azimuth from one

coordinated point and a known distance from another coordinated point. The program

computes the unknown azimuth, distance, and the coordinates of the intersecting point,

short or long solution. The computed coordinates are stored for use as the starting

coordinates with the "AZIMUTH TRAVERSE/INVERSE" program. Let 1st course contain

known azimuth and 2nd course contain known distance.

Sin(B-A) * 180 = (N3-N1) SinA - (E3-E1) Cos A

b
a = (N3-N1) SinB-(E3-E1) Cos B
Sin (B-A)

N2 = N1 + aCosA

E2 = E1 + a SinA
Operating Limits and Warnings Flashing 0 indicates that the problem is ambiguous; eg:the

two lines will not intersect.
\ y,
~ N\
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. 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. y




Program Description Il ®

\ y,
¢ )
sample Problem(s) NO. 1 Solve for the knowns (long solution) in the above sketch:
' STEPS: A, 100R/S, R/S, 42.1823R/S, 269.061R/S, 140R/S, 500R/S, R/S, R/S, R/S
NO. 2 Solve same for short solution:
STEPS: Same as No. 1 except push B instead of A.
Solution(s) LONG SHORT
No. 1 a 308.167 No. 2 a =289.474
B 134-17-49 B = 130-18-56
N2 327.906 N2 = 314,082
E2 307.425 E2 = 294,843
\ J
S
Reference(s) Welch, Harold J., Traverse Tips, out of print.
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User Instructions

AZ.-DIST. INTERSECT
4 J 1 K <N
STEP INSTRUCTIONS oAt UNiTs KEYS D s
1 |Enter Program I | ]
2 |Choose long intersection La | ]
2 | Or short intersection Le Il 1
3 | Input North coordinate of point 1 N1 L—R/S—“————]
4 |lInput East coordinate of point 1 El [_R/S ” ]
5 |Input azimuth of line 1-2 A L RS ]
6 |Input distance of line 2-3 b Lees il ]
7 | Input North coordinate of point 3 N3 L r/s |l |
8 |Input East coordinate of point 3 E3 LRSI 1 | dist. a
9 LRSI ] | B
10 |See North coordinate of point 2 A ] N2
11 |See East coordinate of point 2 L R/S || | E2
12 | Return to step 2 for next intersection [ J| ]
[ ]
Ll ]
NOTES: LI
1 |a =distance line 1-2 L | |
2 |B =azimuth line 2-3 LI |
3 |Coordinate of Point 2, the intersection point, is | |
stored for use as the starting coordinate with . | i ]
"Azimuth Traverse/Inverse" program. [ Il |
4 |Flashing 0 indicates the problem is ambiguous. Lines I Il ]
will never intersect. L 1L ]
5 | Azimuths have 1/0 format at DDD.MMSS L L ]
LI ]
l |
L]
LI ]
l ]
[ |
LI ]
LI ]
LIl |
LI ]
|

Ll




SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

Program Form
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KEY

CODE

KEY

CODE

ENTRY | SHOWN COMMENTS ENTRY | SHOWN COMMENTS REGISTERS
f-1 32 | Long ABS 06 Ry NI
SF 1 51 |Off STO4 | 3304 N2 |
LBL 23 R/S 84 See a
3 03 RCL 6 | 3406 Rz El
DSP 21 f 31 E2
. 83 ~D.MS|__ 03
3 03 DSP 21 Rz A or
RTN 24 |[Input N1 . 83 A+ 180
STOT [ 3301 4 04 -
R/S 84 |Input E1 EE% | See B R4
STO2 | 3302 3407 Sin B-A
R/S 84 | Input A RCL 4 | 3404 a
f-1 32 f-1 32 Rs
~D,MS 03 —- 01 N3-N1
STO7 | 3307 RCL 1| 3401
f 31 + 61 Rg B
TF 1 61 STO1 3301
1 01 gx=~y| 3507
8 08 [RCL 2 | 3402 R;_A
0 00 + 61
+ 61 STO2 3302
STO3 | 3303 RCL 1| 3401 Rs
RCL 7 {3407 DSP 1
R/S 84 |Input b . 3
STO4 | 3304 3 03 Rg
R/S 84 |Input N3 R/S 84 | See N2
RCL 1 {3401 RCL 2 | 3402
- 51 R/S 84 | See F2 LABELS
STO5 |3305 LRI 23 A long
alSTx 3500 E 15 B short
+ 61 1 01 c
R/S 84 llnput E3 f-1 32 D
RCL 2 {3402 R—P 01 E used
- 51 gx=y | 3507 0
RCL 3 13403 RCL 5 | 3405 1
E 15 X 71 2
f-1 32 ax=y| 3507 3 _used
SIN 04 gl 509 4
RCL 3 |3403 X 71 5
+ 61 - 51 6
] 01 [RCL 4 | 3404 7
8 08 z 81 8
0 00 | STO4 | 3304 9
gx >y 3524 RTN 24
CHS 42 LBL 23 FLAGS
| gnop_[3501 B 12 | Short 1 _used
A SFF 1 7}% @)
STO6 {3304 n 2
E 15 GTO 22
g 35 3 03

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

Program Title  DISTANCE - DISTANCE INTERSECT

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

City Indianapolis State |ndiana Zip Code 46229
\_

Program Description, Equations, Variables, etc.  Given two known distances from two known

coordinated points, the program computes the two unknown north azimuths and the
coordinates of the intersecting poini. The computed coordinates are stored for use as the
starting coordinates with the "AZIMUTH TRAVERSE/INVERSE" program. "Traverse" in a
"clockwise" direction. For opposite solution "traverse" from point 3 to 1.

USES COSINE LAW:
A = azimuth (1-3) - Cos™!  C
-a

B = azimuth (1-3) + Cos”!  d-c

Where: d =\/ (E3—El)2 + (N3-N])2 Azimuth (1-3) =fan-] E3-E1
N3-N1
c=d2+a2- b2
2d N2 = N1 +aCos A
E2 = E1 + aSin A

Operating Limits and Warnings Flashing O indicates that the problem is ambiguous; eg:the sum
of the two lines is to small to intersect.

\ ),

\
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
wNISHING‘ USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

—
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19

2
N 100.00 A - : :::ZZ
L € 100.00 ’ )
. )
Sample Problem(s) Solve for the unknowns in the above sketch:
STEPS: A, 100R/S, R/S, 308.166R/S, 269.061R/S, 140R/S, 500R/S, R/S, R/S, R/S.
I
{
Solution(s) A= 42-18-23
B=134-17-49
N2 = 327.906
| E2 = 307.425
IL _J
= —
Reference(s) Welch, Harold J., Traverse Tips, out of print.
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User Instructions

L]

4 S
STEP INSTRUCTIONS ko&gLns KEYS voTlf\T/TJLr,JTs
1 | Enter Program [ 1l ]
2 | Start (See flag) [ Il J 3.000
3 | Input north coordinate of point 1 N1 (RS I 1]
4 | Input east coordinate of point 1 El LR/S ]| ]
5 | Input distance of line 1-2 [Res I ]
6 | Input distance of line 2-3 LR/ ]| ]
7 | Input north coordinate of point 3 N3 [ R/S 1[ j
8 | Input east coordinate of point 3 E3 Lr/s L ] A
9 lRes JL__ ]| 8
10 | See north coordinate of point 2 lrRes L ] N2
11 | See east coordinate of point 2 [Rs )] E2
12 | Return to step 2 for next intersection l I |
l 1]
L[]
NOTES: L]
1 | A =azimuth line 1-2 | | |
2 | B =azimuth line 2-3 | Il ]
3 | Coordinate of point 2, the intersection point, is Ll ]
stored for use as the starting coordinate with | I ]
"Azimuth Traverse/Inverse" program. | Il ]
4 | Flashing 0 indicates the problem is ambiguous. Lines | I j
will not intersect. ) [ 1]
5 | Azimuths have 1-O format of DDD .MMSS L JE ]
I JL ]
LI ]
L]
]
L ]
l I |
L L 1]

[
L]
L JL__]
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Program Form

SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

Eh%v SCH%%N COMMENTS E;‘ﬁgv s%%?veu COMMENTS REGISTERS
DSP 21| Start 7 04 Ry _NI
. 83 f 31 N2
3 03 ~D.MS 03
3 03| flag R/S 84 | See A R, El
RTN 24| Input N1 CLX 44 E2
STOI1 3301 RCL5 | 3405
R/S 84 | Input El RCL 6 | 3406 Rz 9
STO2 3302 - 51
R/S 84 | Inputa RCL 4 | 3404
STO3 3303 = 81 Rs b
R/S 84 | Inputb f-1 32
O4 3304 COS 05
R/S 84 | Input N3 + 61 | Sub.360 if necessary || Rs N3 |
STO5 | 3305 3 03 d
R/S 84 | Input E3 6 06
RCL2 | 3402 0 00 Re ¢
- 51 gx> y| 3524
RCl1 51 3405 CLX 86
RCL 1| 3401 0 R; A
- 51 - 5
f 31 f 31
R—P 01 ~D.MS Q3 Rs
STO5 | 3305 R/S 84 | See B
[ gx= y| 3507 SP 21
E 15 . 83 Re
gx==y | 3507 3 03
f-1 32 EEI g 07
X 09 —3203 LABELS
RCL3 [ 3403 f-1 32 a Start
f-1 2 R—P 01 B
/% 09 RCL1 | 3401 c
+ 61 + 61 D
§-1 32 R/S 84 | See N2 0
VX 09 =y]| 3507 1
_ 51 %L 2 | 3402 2
RCL 5 | 3405 + 61 3
2 % IO 2| 3302 4
x 1 R/S 84 | See E2 5
< 81 =c LBL if negative, add 360 6
STO6 | 3306 P——4 2
RCL 3 | 3403 0 00 8
B 81 gx> yl| 3524 9
£-1 32 3 03
COS 05 6 06 FLAGS
- 51 0 00 1
STO7 3307 + [} 2
DSP g‘ls RTN 24

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

s 3
Program Title STA. /OFFSET CALC.
Contributor's Name Charles C. Campbell, LS
Address 9841 E. 21st Street
City Indianapolis State  |ndiana Zip Code 44229
\_ _J
\
Program Description, Equations, Variables, etc. Computes stationing along a line and right angle
offset, left or right of the line, given beginning coordinates of a point on the line and
the north azimuth of the line, and the coordinates of the second point. Also computes the
coordinates of the second point given stationing and offset. Positive offset is right of line
and negative offset is left of line. Positive stationing is along the line and negative
stationing is along the opposite extension of the line. Let N1 & E1 represent the
rectangular coordinates of point 1 and N2 & E2 the rectangular coordinates of point 2:
STA=stationing =d COS B OFF=offset =d SIN B
N2 = N1+ STA Cos A+OFF Cos(A+90)
E2 = E14STA Sin A+ OFF Sin(A+90)
WHERE: A = azimuth of the line
B =tan~ | E2-E1 -A
N2-NI1
- 2 2
d= /(E2-E1)* + (N2-N1)
Operating Limits and Warnings None
\ Y,
\
qhis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. 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(s)

R/S, R/S.

(1) Compute the stationing and offsets of points 2 through 7 with

(2) Compute the coordinates of the points. Start by pressing C key,
then inter the desired stationing R/S, then the offset R/S, see the northing and press
R/S to see the easting.

respect to line (1-2) with point 1 being station 0+00.
STEPS: A, 2678.491R/S, 2482.392R/S, 268.5429R/S, B, 2653.284R/S,
1159.892, R/S, R/S, 2682.353R/S, 2486.061R/S, R/S, 2677.755R/S, 2485.318R/S, R/S,
2670.656R/S, 2023.666R/S, R/S, 2659.454R/S, 1428.56 R/S, R/S, 2653.39R/S, 1191.564

r & N 2682.353 1
N € 2486.06)
N.T.5. x
N 260,656 °
£ 202%.6066 N 2618.421
N 2659.464
N 2653.284 E 1428 .560 ‘3\” £ 2482392, 3
£ 169,892 //’;i_.__x x x — ,____;Egj}
2 z — 1322 . 140 4
‘-::../x -— 268 S& 22 S
7 N 2653.320 —A N 2677.75
€ 1121.564 E 2485.2\®
L J

Solution(s) NO. 1 NO. 2
POINT STATIONING OFFSET N E
2 13+22.740 0.000 2653.284 1159.892
3 -0+03.742 3.7921R 2682.353 2486.061
4 -0+02.911 -0.792L 2677.755 2485.318
5 4+58.792 0.908R 2670.656 2023.666
6 10+54.003 1.049R 2659.454 1428.560
7 12+91.072 -0,497L 2653.390 1191.564
. _J
=\
Reference(s) None ﬂ
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User Instructions

STA .-OFFSET CALC.

4 O - <IN g
STEP INSTRUCTIONS oAT ONITS KEYS LA A
" 1 | Enter Program [ L ]
2 | Start (See flag) (A ]l 1|9
3 | Input N1 N1 LR/S ]l 1
4 | Input E El RS L]
5 | Input north azimuth of line A (RS ]
6 | Calc. stationing and offset (see flag) (B |l ] 2.
7 | Input N2 N2 lres 1]
8 | Input E2 (note 1) E2 LR/s I ] | Sta.
9 (note 2) res 1L | off.
10 | Return to step 7 or go to step 2 or 11 | | |
L L ]
11 | or calc. coordinates (see flag) (c [ ] |3.
12 | Input stationing (note 1) LR/s I |
13 | Input offset (note 2) LR,ZS_]L_J N2
14 lRes L1 | e2
15 | Return to step 12 or go to step 2 or 6 I It |
Lt 1
l |
l I ]
NOTES: L 1]
1 | If sta. is negative, it is back stationing [ Il |
2 | If positive, it is right of line, if negative, it is left [ 1t ]
of line | ||
3 | Input format for A is DDD.MMSS l | ]
L1
[ |
L1 1
L L]
L |
LI ]
LI 1
L JL ]




Program Form

SWITCH TO W/PRGM. PRESS [D TO CLEAR MEMORY.
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EREX, s%%%u COMMENTS EQ%Y S%%%EN COMMENTS REGISTERS
| LBL 23 | gx=y | 3507 R, NI
A 11 | RCL 3 | 3403
DSP 21 - 51
o 83 gx<"y 3507 R El
0 00 f-1 32
9 09 flag R—P o1
RIN 24 | Input N1 gx=y| 3507 1 R3
STO 1| 3301 STO 6| 3306 1| azimuth
DSP 21 gx=y| 3507 DDD.DDDD
. 83 R/S 84 Ra 5
3 03 RGL 6 3«% N2-NT1
R/S 84 Input E1 G'I(')O =
STO 21 3302 Rg ., |
R/S 84 | Input azimuth LBL 23 azimuth
STO 5| 3305 Dg:P ;3 DDD . MMSS
- 1 R
5 ws| 03 ; 83 offseF
STO 3( 3303 0 00 ,
2 83 2 o3 aRz7|mur‘h
0 LBL 23
+ 61 1 01 +90
STO 7| 3307 R/S 84 | Input STA (see E2) Rs
RCL5 | 3405 DSP 21
DSP 21 . 83
. 83 3 03 Rg
R} 04 STO 6| 3306
S 84 R/S Input OFFSET
LBL 23 RCL 7 3[8% - LABELS
B 12 X"y 3587 AN]-EI-A
DSP 21 f=1 2 Balc. 5=
. 83 R—=P 01 ccale. coord.
0 00 RCL 1 3401 D
2 02 + 41 E
LBL 23 gx=>y | 3507 o used
0 00 RCL 2 | 3402 ; _used
Jé/s 84 | Input N2(see offset) || *+ 6l 2
CLT | 3401 RCL 3 | 3403 3
- 51 RCL 6 | 3406 a
STO 4| 3304 f=1 32 5
aglSTx | 3500 R—P 01 6
+ 61 gt 3508 7
DSP 21 ¥ 61 8
83 STO 4| 3304 9
3 03 gt | 3508
R/S 84 | Input E2 + 61 FLAGS
RCL2 | 3402 R/S 84 | See N2 1
- 51 RCL 4 | 3404
[RCL 4 | 3404 GTO 22 )
f 31 1 01
R-=>P 01

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

- )
Program Title BEARING TRAVERSE/CURVES
Contributor's Name ~ Charles C. Campbell, LS
Address 9841 East 21st Street
City Indianapolis State Indiana Zip Code 46229
_J
— N
Program Description, Equations, Variables, etc. Card One contains traverse routine similar to
program 00116A, except lettered keys are used to define bearing quadrant. Also closing
errors and area(sq. ft. and acres) are computed. Card One is used to enter first radial of
curve(from PC to radius point). Bearing of second radial of curve(from RP to PT) is entered
with Card Two. Central(delta) angle of curve, arc length, and coordinates of PT are
computed with Card Two. The program may be used in conjunction with "CLOSURE FOR
FIELD ANGLE AND BEARING TRAVERSE NO. 00117A" and "SIDE SHOTS NO. 001198",
Formulas same as program No. 00116A except:
; 7 R
arc length = TAR
180
. radius x length
area sector of circle = "
delta = difference in bearing of radials
En = error in northing Ee = error in easting
N1 = North coordinate of point 1 E1 = East coordinate of point 1
Operating Limits and Warnings (1) Flashing O(zero) after displaying easting, indicates R/S was
pushed. CLX and enter bearing with B, C, D, or E key or press the A key.
(2) Only curves with delta angle less than 180 degrees is legal.
For delta angles greater than 180 degrees, break curve into two parts.
(3) The arc length of curves is summed in register two.
\ /|
? N
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. 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(s)

Check the following partial land description for closure and area: Beginning
at SE corner of said lot: thence N 58° 16' 32" E along southerly line thereof 251.78 feet to
a curve having a radius of 248.92 feet, the radius point of which, bears S 72° 15' 19" E:
thence southerly along said curve 374.85 feet to a point which bears S 21° 27' 45" W from
said radius point; thence N 64° 04' 00"W 400.50 feet to the plqce of beginning,

containing 0.616 of an acre.

STEPS: Enter Card 1, RTN, R/S, R/S, R/S, 58.1632B, 251.78R/S, R/S, 72.1519C,
248.92 R/S, R/S, Enter Card 2, 21.2745D, R/S, CHS, R/S, R/S, Enter Card 1, 64.04E,
400.5R/S, R/S, A, R/S, R/S, R/S.

For total length of traverse RCL 2.

Solution(s) POINT
1
2
3
4
5
Errors N=0.019 E=-0.011

N
1.000
133.395
57.530
-174.130
1.019

area = 26,853.522 square feet or 0.616 acres.
Total length of traverse = 1027131

E

1.000
215.161
452.238
361.160

0.989

r b

=86916'56"
=374.851

Reference(s)

None. The program will either work or it won't work, like being pregnant,

either you are or you aren't.

-

_
R
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User Instructions

BRG TRA/CURVES Card 1
= e o I

STEP INSTRUCTIONS bATA UNITS KEYS AL
1 | Enter Card 1 I L ]
2 | Initilize [RTN J[R7S | | 1.00
3 | Input beginning north coordinate N1 [R/S ]| 1 | NI
4 | Input beginning east coordinate El LR/s | I3
5 | Input bearing NE dd.mmss (B ][ ] Q‘Z’fﬂ‘ufh
5 | Input bearing SE dd.mmss (€l ] ggﬁrt’uth
5 | Input bearing SW dd. mmss (o | ggﬁr':ufh
S | Input bearing NW dd.mmss | [ | ggm‘ufh
6 | Input distance LR/S [ 1 | N2
7 | (Optional) Lrss ] | e2
8 | See note l 1L i
9 | Go to step 5 for next course. If last course was first I | I
radial of curve(from PC to RP, continue with step 10. l 1]
10 | Enter Card 2 L [ Bl ] .
11 | Enter bearing of second radial of curve(from RP to PT) det.mmss_ (B ] gﬁ?"ﬂ,
11 | Enter bearing of second radial of curve(from RP to PT) 35.,“,,,55 (€ ]l i aﬁ_q'e
11 | Enter bearing of second radial of curve(from RP to PT) PEl ] | sele
11 | Enter bearing of second radial of curve(from RP to PT) | dd, mmss LE_l | an It
12 | Compute arc length LR/S || ] ?eranh
13 | If curve is arcing right from PC to PT LR/S || ] [NofPT
13 | If curve is arcing left from PC to PT LcHs J[R/s | [ NofPT
14 | (Optional) Lr/s I 1 |EofPr
15 | See note | | I
16 | Error of failing to close in northing LA || En
'7 | Error of failing to close in easting [Rs I 7 |Ee
'8 | For area of polygon (square feet) [Res I ] sq. ft.
19 | For area of polygon (acres) I R/S ” I acres
20 | See note [ |
NQTE: If side shots are needed after 6 or 7 or aofter steps l? or 13, go [ ][ j
to program 00119B. When finished re-enter card 1 and contipue at step [ 10 ]
5. |If last course is last course in traverse, go to step 16 with card 1 L J ]
ent*red or enter program 00117A for closure data. | It ]
- L L 1]
g LI 7
L L ]
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CARD 1

SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.
Eng:;Y s%%?;u COMMENTS Ez%v s%%lavsn COMMENTS REGISTERS
f 31 ~D.MS 03 R,
REG 43 - 51 azimuth
1 01 | Flag 35
DSP 21 - BYS 06 R, sum of
° 83 STO 1] 3301 distances
3 03 RTN 24 |input dist. or radius
R/S 84 | Input N (one) $TO 3| 3303 R3
STO 6| 3306 STO 33 distance
STO 8] 3308 + 61 or radius
R/S 84 | Input El 2 02 R4 double
STO 5] 3305 RCL 1| 3401 area
STO 7| 3307 x<y| 3507 sq. feet
LBL 23 f-1 32 Rs
1 01 R—p 01 El.....
R/S 84 | See easting RCL 8 | 3408
0 00 + 61 Re
a 81 STO 8| 3308 NT....
LBL 23 glSTx | 3500
A 11 + 61 R; En
RCL 8 3408 gx-—y!| 3507
RCL 6| 3406 X 71
- 51 STO 33 Re_Nn
RTN 24 | See error northing + 61
RCL 7| 3407 4 04
RCL5 | 3405 glSTx | 3500 Rg

- 51 RCL7 | 3407

See error easting + 61

%éSL 4 34834 STO 7| 3307 LABELS
2 02 RCL 8 | 3408 A _finish

: 81 R/S 84 |See northing B _NE
g 35 RCL 7 | 3407 c SE |
ABS 06 GTO 22 D _SW
R/S 84 | See area sq. feet 01 E _NW
3 0 oI I 0 -used —
3 03 | C 1
5 05 2 02 2 useg
[ 06 1O 22 3
0 00 2 02 4
: 81 LBL 23 5
R/S 84 | See area acres D 14 6
LBL 23 2 02 7
B 12 HS 42 8
0 00 GIO 22 9
LBL 23 2 02
2 02 LBI 23 FLAGS
9 09 E 15 1
0 00 04
X 71 GT1O 22 2

X—y 2 02

1
|
E

3507
32

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Form

CARD 2
SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.
Enlrigv s%%%n COMMENTS E'r:%v s%‘é%% COMMENTS REGISTERS
RTN 24 Kill A key < 81 Ry
IB_BL %123 o TO 23 -]
+ 1
0 00 2 02 Rz |
LBL 23 R/S 84 | See arc length
2 02 X 71
9 09 STO 33 R3
2 % : o4
X
q>;::y 353(;7 RC:_ 1 3401 Ra
-1 3509
=D_MS| 03 ELOR X
- 31 - 51 Rs
9 35 2 02
ABS 06 f-1 32
EL 3 |_3403 R—P 01 Re
«; 8&13 RCL8 | 3408
+ S——
0 00 | STO 8| 3308 R7
RCL 1| 3401 glSTx | 3500
g ! 3509 + 61
STO 1| 3301 gx<=y| 3507 Rs
gx >yl 3524 71
ax=y | 3507 STO 33
gnop 3501 + 61 Rg
- 51 4 04
gx=y 3523 LSTx | 3500
LX 44 CL7 | 3407 LABELS
+ 61
gnop— 3501 STO 7 | 3307 8 NE
g 35 ﬁ}:l 8 | 3408 c _SE
ABS 06 S 84 | See northing PT D _SW
DSP 21 RCl1 7 3407 ENW
5;, gi ﬁ%ﬁ % See easting PT ?
f 31 C 8123 2 used :
~D _.MS 03 3
RTN 24 | See delta angle GTO 22 a
DSP 21 2 02 5
. 83 LBL 23 6
3 03 14 7
g + | 3508 2 02 8
glalx 353%0 GT?) :'g ®
g
T 02 02 FLAGS
X 71 1LBL 23 1
X 71 15
1 01 4 4 2
8 08 GTIO 22
0 Q0 02

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

a )
Program Title HORIZONTAL STREET CURVES
Contributor's Name ~ Charles C, Campbell, LS
Address 9841 E. 21st Street
City Indianapolis State  |ndiana Zip Code 446229
\_ _J
4 . ‘ h
Program Description, Equations, Variables, etc. Computes tangent, radius, degree of curve, arc
length and chord length for centerline, inside R/W line and outside R/W line, given
R/W width, delta and tangent or delta and radius, for concentric street curves.
R=Tcotana/2
D = 18000/ 7 R
L =A(100)/D
C=2R sin a/2
WHERE:
T = tangent
R = radius
D = degree of curve
L = arc length
C = chord length
Operating Limits and Warnings
\ /|
— — N
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. 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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Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING, fifth edition, pages
269-274, International Textbook Company, Scranton, Pennsylvania, 1965.

N
.
. N
Sample Problem(s)
R/W width = 50'
centerlined = 36° 15' 22"
centerline T = 150.00'
Solution(s) A T R D L C
CL 36° 15' 22" 150.000 458.166 12.5054701 289.922 285.109
IN " 141.815 433.166 13.2272187 274,102 269.552
ouT " 158.185 483.166 11.8584111 305.742 300.666
J
‘L W,
D
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User Instructions

CURVES(cl-in-out) T-R-D-L-C
(N RN EKEE ¢

()

STEP

INSTRUCTIONS

INPUT

OUTPUT

DATA/UNITS DATA/UNITS
1 | Enter Program I Bl ]
2 | Input R/W width R/W Al ]
3 | Input delta angle A (B |l ]
4 | Input tangent length T lc_l ] |1 el
5 | or radius R (D L] {71 e
L ]
6 LMS_”____] R ¢l
7 LR/S [ | D el
8 (Res JL ] L el
9 [Rs I ] |c el
10 RS L1 |7 in
1 [rRs JL_1 [R in
12 lRes 1L 1 | b in
13 [R/s I 1 | L in
14 lRes L1 [ cin
15 (RS L 1 [ Tout
16 [Rs JL | | Rout
17 (RS ]I ] [Dout
18 [R/S Il | |Lout
19 [R/s L1 | Cout
20 | Return to step 3 for next curve or to step 2 for R/W L Il i
width change. [ 1]
LI ]
I |
L L]
LI 1
[ L1
L1 ]
L L]
l |
LI ]
l |
L]
L]
l
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Program Form

SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

ENTRY | SHOWN COMMENTS enEry | ShORE, COMMENTS REGISTERS
[BL 23 EEX 43 R1_R/W
A 1 02 width
STO 113301 X 71
RTN 24 DSP 2] R2__ A
LBL 23 . 83
B 12 07
f-1 32 S 84 | Degree Rs R
=D .MS 03 DSP 21
STO 2] 3302 . 83 |
glSTx | 3500 3 03 Rs
DSP 21 RCL 2 | 3402 Sin_%/2
: 83 RCL 5 | 2405 .
4 04 T 1 —
RTN 24 R/S 84 | length D//fooF
1AL 23 RCL 3| 3403
13 2 02 1| Re
E 15 X 71 co tan %/2
X 71 RCL4 | 3404
GTO 22 | x 71 Ry
0 00 R/S 84 | Chord
LBL 23 RCL 3| 3403
14 RCL 1 { 3401 Rs
. 15 f-1 32
q | 3508 TF 2 81
BL 23 GTIO 22 Rg
0 00 1 01
DSP 21 ] 02
. 83 < 81 LABELS
3 03 CHS 42 A _R/W
f 31 f-1 32 B _&
_SF 2 71 SF 2 71 c T
00 GIO 22 p R
BL 23 1 01 E _used
1 01 L 23 s I
+ 61 E 15 1 v
STO 3| 3303 RCL 2 | 3402 2
RCL 6 | 3406 2 02 3
S 84 | Tangent 1 01 5
CL 3 | 3403 f-1 32 6
R/S 84 | Radius R—P 01 7
1 01 g - V2 3507 8
8 08 STO 4| 3304 9
00 < 81
o 35 STO 6 | 3306 FLAGS
o 02 RTN 24 1
RCL 3 | 3403
X 71 2_v
< 81
SIO 51 33058

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PAGM.
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Program Description I

rngfam Title  LEAST SQUARES TRAVERSE ADJUSTMENT

Contributor's Name Richard H. Cassera

Address 524 Ferro Lane

City Paso Robles State California Zip Code 934464 y
a8 )

Program Description, Equations, Variables, etc. |f a traverse does not close on a fixed point because
the angles were measured with greater precision than were the distances then it can be
adjusted as follows:

Let By, B2, B3,...,Bi be the bearings of a traverse
Let D1, D2, D3,...,D;i be the corrections to the distances along the bearings
Let dN be the error in latitude (total correction)
Let dE be the error in departure (total correction)
The latitudes will close if:
D1CosB] + D2CosB2 + D3CosB3 +...+ Dj CosBi - dN =0
The departure will close if:
D1SinBy + D2SinB + D3SinB3 + ... + D;SinB - dE=0

These two equations in "n" unknowns can be solved by the method of correlatives derived
from the principle of least squares which is fully explained by David Clark in PLANE and
GEODETIC SURVEYING VOL. Il HIGHER SURVEYING on page 270.

Operating Limits and Warnings  As in all adjustment methods this adjustment should be
applied to field work after all systematic errors have been removed.

L Y,

s

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts andw
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
kURNlSHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. »

m——
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z

7y
|
]
|

3z

o

O -——" Az'umu.\'\-‘ Mark
\\\‘&” Fixed Station
H‘g"’ ~~— Traverse Station .o A'43"
0 \
v ° A 18"
LY ,LD”D

NIE B A E

1
1A20.5 meo..

2
; N \0O00.000

E 1000.000

\_

Ny 7 '
' T\
N 6. 98 %

E 0261.102

~
Sample Problem(s)

distances chained to .1'

Given: Traverse from pt. 1 to pt. 4 with angles turned to 1" with T-2 and

1 COURSE DISTANCE NORTHING EASTING
N74 31 14E 1420.5 1000.000 1000.000
2 1379.121 2368.973
S81 42 31E 2856.3
3 967.221 5195.418
N79 29 42t 1090.8
4 1166.097 6267 .935
True coordinates of point 4 1166.198 6267.102
Corrections: .101 -.833
Precision: 1:6300
Solution(s) COURSE DISTANCE NORTHING EASTING
1 N74 31 14E 1420.55 1000.000 1000.000
2 S81 42 31E 2855,53 1379.134 2369.021
3 N79 29 42E 1090.68 967 .345 5194,707
4 1166.198 6267.102
.
Reference(s) Clark, David. PLANE and GEODETIC SUEVEYING, Volume Il.

HIGHER SURVEYING.,

London: Constable & Company, Ltd., 1951.
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User Instructions

LEAST SQ, TRAVERSE ADJ. #1
LWdN,dE JBeving JCorpde]l | T

STEP INSTRUCTIONS OATATONITS KEYS oANITS
1 | Enter program #1 I || ]
2 [ f J[ReG ]
3 | Enter correction to latitudes dN Al 1
4 | Enter correction to departures dE ta__ |l |
5 | Enter bearing of courses to be adj. Bi L ]
6 | Enter quadrant number |8 Il ]
Go to step 5 until all bearings have been entered LIl |
Compute lc | ]
Enter program #2 for adjusted coordinates | ]
9 | Enter beginning northing [ A I ]
10 | Enter beginning easting la_ |l i
11 | Enter bearing 0 Il ]
12 | Enter quadrant number B 1 1
13 | If distance is to be adjusted distance o |l ] _gfmg__
13 | ¥f distance is not to be adjusted distance LSI_Q_.”J;I
14 | Compute coordinates lc JL__| Northing
15 | Display Easting (e L1 |Easting
16 | Go to step 11 until all courses have been entered. L Il ]
l Il |
LIl ]
NOTE: quadrant 1 is NE bearing l I 1
quadrant 2 is SE bearing L It ]
quadrant 3 is SW bearing [ Bl |
quadrant 4 is NW bearing L | ]
L]
LIt 1]
C_ 11
L]
| Il J
LI ]
L1 ]
L |
LI 1]
LIt |
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SWITCH TO W/PRGM. PRESS m PRGM | 10 cLEAR MEMORY.

39

Eﬁtﬁ!v s%%%u COMMENTS Eﬁ%v SE‘%QVEN COMMENTS REGISTERS
LBL 23 glSTx | 3500 R1dN
A 11 | f 31
STO 1] _3301] SN inRl SIN 04
RIN 24 | 41 ~ R, dE
LBL 23 y 41
A 11 X 71 | Sin® Bi
STO 2] 3302| SEinR2 gRt 3508 N Ry
RTN 24 71 SinZ Bi Cos“Bi % Cos?Bi
LB 23 ( 0 STO 33 =1
B: 12 Bearing to azimut + 61 _ Ra
STO 8| 3308| quadrant in R8 04 04 |= SinBi,.Cos?Bi = .Cgs__zBH-_
gkt 3508 Ri_| 3508 Sin?Bi
-1 32 \ 41 - Rs
~D.MS| 03 X 71 | Cos*Bi z Sin?Bi
r 35 STO 33
DSZ 83 + 61 o ReCy
GTO 22 03 | 03 |zCos“Bi
00 00 Rt 3508
GTO 22 sto_ | .33 | || RCp |
02 02 + 61
LBL 23 05 05_|=Sin2B;
00 00 RTN 24 L Requad
0] 01 LBL 23
08 08 13 | (program to solve:)
00 00 RCL 1 | 3401 |C)Cos® Bi+C2 £Cas? Bi || Rg
- 51 RCL 4 | 3404 |Sin Bi=0 R
CHS 42 X 71 %;Bc%gﬁm_
g 35 RCL 2 | 3402 |£51inBi LABELS
| DSZ 83 RCL 3 | 3403 adN,dE
G10 22 X 71 Bbearing |
01 01 - 51 C compute |
GTQ 22 RCL4 | 3404 D
02 02 \ 4] E
LBL 23 X 7] oquad
0] 0] [RCL 3 | 3403 1quad |
03 03 RCL 5 | 3405 2quad |
%18 X A 3
- o1 4
- 51 3 81 5
CHS 42 STO 7| 3307 | C2in RZ 6
25 RCL 4 | 3404 7
Bsz 83 X 71 8
GTO 22 CL 1 3401 9
00 00 - 51
GTO 22 HS 42 FLAGS
02 02 | azimuth in x CcL3 | 3403 1
LRI 23 v 81
02 02 IO 4] 3306 | CyinRG 2
f 31 RTN 24
COS 045 gnap 34801

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Form

SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY. PROG RAM 2
eREY S%%%N COMMENTS En%v s%%l\)wEN COMMENTS REGISTERS
LBL 23 COS 05 | Cos Bi Ri
A 11 LSTx | 3500 northing
STO 1| 3301 | Northing in R1 f 31
RIN 24 SIN 04 Sin Bi R,
LBL 23 RCL7 | 3407 easting
A 11 X 71 C2 Sin Bi
STO 2| 3302| Easting in R2 gx=y | 3507 Rj3
RTN 24 RCL 6 | 3406 .
LBL A /1 CT Cos Bi
B %% (bearing to azimuth) + 61 _Di=ClcosBi+C2SinBi Ra4
STO 8| 3308 | quadrant in R8 STO4 | 3304 iin distance
aR 3508 RCLS5 | 3405 | azimuth in x
-1 | 32 RTN 24 Rs
~D . MS 03 LBL 23 azimut
g 35 D 14
DSZ 83 RCL 4 | 3404 Re
GTO 22 + 61 distance + Di
00 00 RTN 24
GTO 22 | LBL 23 Rz
02 02 C 13 | prog. to comp, coords.)
LBL 23 f-1 32
00 00 R—P 01 Rs
0] 0] STO 33 quad
08 08 + 61
00 00 01 01 Rg
- 51 gx=vy| 3507
CHS 42 STO 33
g 35 + 61 LABELS
DSZ 83 02 5 322 AN&E
GIO | 22 RCL 02 B bearin
01 01 RCL 1 | 3401 | Norfhingin X ¢ compute |
GIO 2 RTN 24 pdistance
02 0 L 23 E easting
LBL 23 E 15 o quad
01 01 = y| 3507 | Easting in X 1 quad
03 03 TN 24 2 quad
06 06 gnop 3501 3
00 00 gnop 3501 a
- 51 3501 | 5
CHS 42 nop 3501 6
35 gnop 3501 7
DSZ 83 gnop 3501 8
GTO 22 gnnp 35,01 9
00 00 gnop 3501
GTO 22 ghop 3501 FLAGS
02 02 gnop 3501 1
LBL 23 gnop 3501
02 02 nop 3501 2
STO 5 3305 azimuth in RS gnop 350
f 31 nop 3501

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description I

- D
Program Title  CURVE FROM C & L

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street
City Indianapolis State  Indiana Zip Code 46229
- )

Program Description, Equations, Variables, etc. Given the arc and chord lengths of a curve
the program computes the Delta Angle utilizing the Bassham lteration; computes radius,
tangent, and degree of curve; and also displays the arc length and chord length entered.

See reference for the lteration of 1/2 delta, otherwise standard curve formulas are used.

Operating Limits and Warnings  See notes on page 3 herein. The accuracy of delta is
unknown by CCC, but is believed to be ¥ 0.5 seconds.

\ J

Ghis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
\FURN|SHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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( —]
A =7
R=7
T:=7 -
¢ \Y)
D: 7 (]
L = 261.799
C = S0.00'
\ S I
s - — )
Sample Problem(s) Compute the unknown curve information in the above sketch.
STEPS: 50A, 261.7998B, C, R/S, R/S, R/S, R/S, R/S
Solution(s) = 300°00'00"
= 50.000'
=  -28.868' (back tangent)
= 114.59170°  (approx.)
= 261.79900' (as entered)
= 50.00000' (as entered)
\_ N J
> - . - ~
Reference(s) Bassham, Elbert F., on "THE TH FUNCTION" by William C. Thompson,
Surveying and Mapping Quarterly Journal, American Congress on Surveying and Mapping,
March 1975, page 70.
_ __




User Instructions

4 S
STEP INSTRUCTIONS DATA ONITS KEYS DA ATONITS
1 | Enter program L 1l ]
2a | Input chord length C (Al ] | XX xxx |
2b | Input arc length L 1B ]l ] XX 4 XXX
3 | Compute A (note 1) (c L ] DDD. MMSS
4 | Compute R - RS L] | ket
5 | Compute T (note 2) [R/s ' | xx.xxx' |
6 | Compute D (note 3) lr/s L1 | pb.pbDDD
7 | (Optional) Check L entered l R/S I | [ XX, xxxxx" |
8 | (Optional) Check C entered (RS I T | s xoexxx!
9 | Go to step 3 to re-compute [ —“ j
9 | Or hold C or L, execute step 2a or 2b and go to step L ]l i
3 to compute. [ Il ]
9 | Or new case, go to step 2a. ! 1 ]
9 | (Note 4) To see seconds and fractions: of A LrRcL J[6 ]
| Lf-1_JLINT |
6 Jo 1|
[x _J ]
Lf-1 JLINT |
(6 Lo ]
[x__JL__ ] |ss.s
NOTE 1: If the given chord is larger than or equal to the given | | |
arc length, a flashing "0" will be displayed. I 1L ]
NOTE 2: If tangent is negative, it is the back tangent (& more | Il ]
thah 180 degrees) [ Il ]
NOTE 3: D denotes "degree of curve" [ 1L ]
NOTE 4: An idiosyncrasy of the HP 65 is on decimal L;l‘_J
angle to DD.MMSS conversions, the 65 truncates but l Jii ]
does not always round. I 1l ]
L]
L]
L I 1
l L1
l |




switch 10 wrercm. press 1] [ PRGM | 10 cLear MEMORY.

Program Form
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KEY

CODE

eREry | SQDE COMMENTS enEXy | SO0, COMMENTS REGISTERS
(LBL | 23] C oL ] 81 | R C ]
A 11 _ STO 4| 3304 o R
STO 1| 3301 ax<y| 3507 _ ]
DSP 21 1lgx< y| 3522 R L]
83 GTO 22 B ] ]
3 03 E ;g “Alas _
RTNL | 24 | _ GTO | _ . I
LBL. 23| i 14 ) ]l <A
B 12 L _J|LBL 23 |
STO 21 3302 E 15 Ra Aa/2
R/S 84 + 61
LBL 23 STO 6 | 3306 o
C 13 Compute f 31 o 1l Rs |
RCL1| 3401 -D.MS| 03] 180/~
|_RC12| 23402 IDSP 21 .
gx=y| 3522] _ - . 83 | __ Re &4
o 00 4 04 |
T 81 R/S | 84
o 81 . |IbSP | .21 Rz cos
STO 3 330 . 83 a /2
1. 01} - ; o N | 03 _ _
8 | 08 . ||IRCL2 | 3402 | Rs X
1 | o1 RCL5 | 3405
STO4| 3304 X A I
1 o1l ||IRCL 6 | 3406 Rg Used
- 51 =8 trig. &
g | 3} ISTO 8 | 3308 | tests
S 02 ___|IR/S | 84 | R_ LABELS
i g1 RCL 8 | 3408 B} A C
STO 5 330 RCL 6 3%%6 g L
|LBL 23 A _ 2 _ compute
D ] 14 I 81 g used
RCL4 | 3404 - F 3 £ used
RCL 4 | 3404 TAN | 06 o
01 X 71 1
f-1 32 R/S. 84 T 2
R~ P| 01 RCL 5 | 3405 3
ISTO.7 | 3307 __ _ RCL 8 | 3408 4
- R -1 1 : 81 5
RCL 4 3404 EEX 43 6
RCLS5 | 3405 202 7
T ] .81 X 71 8
- . 51 _ o DSP_ | 21 | 9
RCL5 | 3405 _ - ] 83 |
x 71 05 FLAGS
RCL3 | 3403 R/S 84 Degree of curve 1
RCL7 3407 2 | 3402
: 81 S 84 L check 2
1 01 CL1 3401
_ 51 R/S 84 C check

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description I

- 3
Program Title SPECIAL ANGLE COMPUTATION, CASE 1
Contributor's Name Charles C. Campbell, LS
Address 9841 E. 21st Street
City Indianapolis State |ndiana Zip Code 46229
N\ W,
~ ~ 3
Program Description, Equations, Variables, etc. Three-point resection. Computes X and Y angles
given distances A & B and angles A, B, and G according to the formulas on USC&GS
form 655A. Handy for locating topo instrument stations in corn fields, etc.
b sin A
tan alpha =
nB
tan 1/2(y-x) = tan(alpha-45) tan 1/2(y+x)
1/2(y+x) = 180-1/2(A+B+G)
Alpha is an auxillary angle computed and used in the program.
Operating Limits and Warnings  If all points are located on the circumference of the same
circle, the problem is indeterminate.
\ /|
[~ N
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. 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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Program Description Il
C ~
NS — J
- — - )
Sample Problem(s} Calc. xand y IF a = 12859.41
b = 4409.70
A = 84012'57.,9"
B = 21938'06.8"
G = 86929'42.3"
STEPS: A, 12859.41R/S, 4409.7R/S, 84.12579R/S, 21.38068R/S,
86.29423R/S, R/S, R/S, R/S.
Solution(s) dd.mmss $S +S5SS
x = 64906'15" 14,7144
y = 103-32-58 58.2857
_ I J
( — — ~ )

Reference(s) Gossett, F.R., MANUAL OF GEODETIC TRIANGULATION, Special

Publication No. 247, Superintendent of Documents, U.S. Gov. Printing Off.,
Washington D.C., 1959 Pages 174-176
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User Instructions

SP. ANGLE CALC.CASE 1

'l Start 3 4 Z
STEP INSTRUCTIONS kox?BLns KEYS m?rlf/%%rs
1 Enter Program [ ]r 1
2 | Start (;i flag) (A ]l ] | 1.0000
3 ut distance a a [R/S i B
4 Jlﬁf:uf distance b b [R5 ]| I
5 | Input angle A A LR/S I |
6 | Input angle B B LR/s |l |
7 | Input angle G (see x) G (res I T | x
8 | See seconds and fraction of x (note) L.RLS_JLJ ss.ss:s
9 | Seey (RSIL__ 1 |y
10| See seconds and fraction of y (note) LR[SJL_;] ss.Zsss
1
l L]
LI ]
LI ]
LI ]
NOTE: The x and y angles should be considered [ il |
no more accurate than the least accurate angle L i |
known, (A,B, or G angles). [ L |
If x =90 and y =0 all the points lie on the [ I B
circumference of a circle, in which case the L Il ]
problem is indeterminate. | I |
I |
L1 1]
[ |
LI 1]
LI 1]
l |
LI 1]
L1l ]
L]
[ L]
LI ]

L__JL__]
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Program Form

switck 1o wreram, press L] [ PRGM ] 10 cLear MemoRY.

Eﬁ'ﬁ!v S%%[\)NEN COMMENTS Eﬁ%y sg%‘avEN COMMENTS REGISTERS
D3P 21 TAN| 06 R, Xin
. 83 x 71 D.DDD
4 __04 f-1 32 .
1 01 | flag TAN 04 R, YiIn
RTN 24 | Input a |+ 61 D.DDD
STO 1] 3301 | STO P 3302
STO 3] 3303 gt 3508 R3_a
R/S 84 | Inputh glLSTx 3500 -
STO 4| 3304 it 51
C 13 STO1 3301 Ra_ b
g 35 LBL 23
1/x 04 0 Q0
R/S | 84 | Input A f 31 Rs__A
STO 5| 3305 =D . MS 03 in D.MS
R/S 84 | Input B R/S 84 | See x theny
E}O 6| 3306 glSTx | 3500 Re 5 EA :
S 84 | Input G B | 12 inD.
STO7[ 3307 © 3 15
f-1 32 R/S 84 R _G
- D.M§ 03 RCl 2 3402 inU.
RCL5! 3405] A GTO 22
E 15 0 00 Rs
gkSTx | 3500 LBL 23
X=v 3507 B 12
Kol 13 f=1 32 Rg
CLX 44 INT 83
RCL6| 3406 B 6 06
E 15 0 00 LABELS
D 14 x 71 A _ start
CLX 44 RTN 24 B _ used
glSTx | 3500 LBL 2.3 C __used
41 C ] D
+ 61 g 35 E usgﬂ
2 02 1/x 04 0 — used
T 81 LBL 23 1
S 42 D 1
] 01 STO 3% g
8 08 X 71 4
00 1 01 5
+ 41 RTN 24 6
b 41 LBl 23 7
f 31 E 15 8
TAN 06 £-1 32 9
RCL 1 3401 -D.MY 03
£-1 32 f 31 FLAGS
TAN 06 SIN 04 1
4 04 N 24
5 05 2
- 51
f 31

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

~ ﬂ
Program Title SPECIAL DISTANCE COMPUTATION, CASE 1

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

City Indianapolis state |Indiana Zip Code 46229

\_ _J

Program Description, Equations, Variables, etc. ~ Computes all the unknown distances of the Case 1
problem shown on USCGS form 655A. Intended to follow the "SPECIAL ANGLE
COMPUTATION, CASE 1" program,which leaves the needed data in the proper format
in the proper registers, although the distances could be computed without using said
program first. Provided the X and Y angles are known.

USES SINE LAW:

a = b =

sin- A St B sin (A + B)

Operating Limits and Warnings

Enter degrees, minutes, and seconds as DDD .MMSSS

If you stop in middle of computations, push RTN before restarting with the
A key.

. Y,

(. A

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
IlFURNISHlNG. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. y




Program Description II "

known contro|l lines

Ve~ Point to be C:\e*e\’m\ncd
-
= o N
Sample Problem(s}) Execute the sample problem from "SPECIAL ANGLE COMPUTATION, CASE 1°

program first or store the following in the proper registers:

a = 12859.41 in R3 x = 64,1040873° in R
b= 4409.70 in R4 y =103.5495238° in R2
A = 84012'57.,9" in R5
B = 21938'06. 8" in R6

Then the steps are: A, R/S, R/S, R/S, R/S

Solution(s)

c= 6787.961
d= 11627.378 or 11627.377
e=  9775.099
f= 4409.700 = b
f-b=  -0.000 displayed
_ D
e — — — — )

Reference(s) Gossett, F.R., MANUAL OF GEODETIC TRIANGULATION, Special
Publication No. 247, Superintendent of Documents, U.S. Gov. Printing Off.,

Washington D.C., 1959, Pages 174-176
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User Instructions

SP. DISTANCE CALC, CASE |
etert] 111 « B

)

3

STEP INSTRUCTIONS DA}'X’,’SL,TS KEYS oﬂ%%%rs
1 | Enter Program l L ]
2 | If not from "Special Angle Computation" program, [ 1
then load proper registers with x, y, A, & B angles [ Il ]
and distance a and b in proper format. LA ] |e
2 | If from "Special Angle Computation" program LAl 1 |e
3 Lesll ] |4
4 Lesll 1 e
5 | Equal b? L_Rr/s]l | | f
6 | What is f-b equal to? LR/ | | fb
Should be 0,000 plus or minus. |
7 | Did you forget to write down a distance(s)? [ Il |
Go to the second step 2. (Push A) | ]
L]l ]
LI ]
NOTE: Flashing 0 indicates all distances have been L L]
computed and R/S was pushed. L i ]
L]
L L ]
L1
L ]
L
LIt ]
LI 1]
L]
LI 1]
L1
L]
LIl ]
L It ]
Lt |
L 1
L ||
5 Jl |
. JjL 1
Lt |




SWITCH TO W/PRGM. PRESS [B TO CLEAR MEMORY.

Program Form

53

ng;gv S%%%N COMMENTS EQ%Y Sﬁ%%EN COMMENTS REGISTERS
LBL 23 STO8 | 3308 Ri1_xin
A 11 RTN 24 D.DD
DSP 21 LBI 23
. 83 D 14 Rz_yin |
3 03 f 31 D.DD |
| RC1 3| 3403 SIN 04
STO 8| 3308| a RTN 24 Rz _a
RCL5| 3405| A LBL 23
E 15 E 15
} 41 _1 29 Rs b
D 14 =-D.MS 03
B 12 RTN 24
RCL1]| 3401 «x Rs_Ain
C 13 D.MS
R/S 84
RCL 2] 3402 | ¥y Re B in
} 4] D.MS
D 14
B 12 ~ R7
RCL & 3406 B
E 15
C 13 Rg used
R/S 84
RCL4| 3404 | b
- 51 Rg
R/S 84
0 00
= 81 LABELS
LBL 23 A start
B 12 B _used
STO 33 C _used |
+ 81 D _used
8 08 E _used
at 3508 o
RTN 24 | 1
LBL 23 5
C 13 3
} 41 4
g4 3508 5
+ 61 6
f 31 7
SIN 0) 8
RCL 8 | 3408 9
Ve 71
R/S 84 FLAGS
gt 3509 1
f 31
SIN 04 2
RCI 8 3408
X 71

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
4 i )
Program Title SPECIAL ANGLE COMPUTATION CASE 2
Contributor’'s Name Charles C. Campbell, LS
Address 9841 E. 21st Street
City Indianapolis State  Indiana Zip Code 46229
\_

"\

Program Description, Equations, Variables, etc. Computes x and y angles given angles A, B, C, D, E,

and F according to the formulas on USCGS form 655A. Handy for locating topo
instrument stations in corn fields, etc.

tan alpha = sin A sin C sin E

sin B sin D sin F
tan 1/2(y-x) = tan(alpha-45) tan 1/2(y+x)

1/2(y+x) = 1/2(C+D)

Alpha is an auxillary angle computed and used in the program.

Operating Limits and Warnings None.

L J
- ]

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
EURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. )
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Program Description II
S

/‘Khow Control Line

Points Yo be determined
J

\_
- D
Sample Problem(s) Calc. x and y if:
A = 22026'03.6 D = 72033'56.4"
B = 43950'44" E = 52°926'03.6"
C = 41009'16" F = 13950'44"
26036R/S,

STEPS: A, 22.26036R/S,43.5044R/S, 41.0916R/S, 72.33564R/S, 52.
13.5044R/S, R/S, R/S, R/S.

Solution(s) dd.mmss S5 . SSSS
x = 66-48-36 36.2927
y = 46-54-36 36.1073
\. _J
3
Gossett, F.R., MANUAL OF GEODETIC TRIANGULATION, Special

Reference (s)
Publication No. 247, Superintendent of Documents, U.S. Gov. Printing Off.,
Washington D.C., 1959 Pages 174-176

-0




User Instructions

-
ey
-

INSTRUCTIONS

DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

—

Enter program

Start (See flag)

Input Angle A

Input Angle B

Input Angle C

Input Angle D

Input Angle E

Input Angle F (See x)

m mlo|n e >
|

See seconds and fraction of x (note)

See y

-— =t (NO 0 IN[ONOY [ WDN

—r

See seconds and fraction of y

NOTE: The x and y angles should be considered no

more accurate than the least accurate angle known

(A, B, C, D, E, or F angles).

L ]
(Al ]
LrR/s ] ]
]
]

[R/S ]|
(R/s I
[Res I ]
(s L]

lees I |

| Gsdr ]

Lres I ]

| ksl
- —

L]

C 7|

L]
LI |
L]
L]
L]
N
L]
L]

)y I
]

LI ]
L JL 1]
L]
L]
]
L]

2.,0000

| I




SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

Program Form

Eh%y s%%%ven COMMENTS Eﬁgv s%g[\}ven COMMENTS REGISTERS
DSP 21 f 31 R1 gaccum- |
. 83 TAN 06 ulator
4 04 x 71 inD.DD
02 flag =1 32 R2
RTN_ 24 | Input A TAN 06 y in D.DD
STO 3| 3303 RCL 2 [ 3402
R/S 84 | Input B x> y| 3507 R3 A in
STO 4| 3304 TQ 33 D.MS
R/S 84 | Input C + 61
| STQO 51 3305 2 02 RaB in
R/S 84 | Input D - 51 D.MS
STO 6| 3306 STO 1] 3301
R/S 84 | InputE LBL 23 RsC in
STO 7| 3307 0 00 D.MS
/S 84 Input F f 31
STO 8] 3308 ~D .MS 03 ReD in
E 15 /S 84 | Seex &y D.MS
STO 1] 3301 gLSTx | 3500
RCL 4] 3404 | B B 12 R7E in
E 15 B 12 D.MS
D 14 S 84
RCL6 | 3406 | D RCL2 | 3402 RsF in
15 GTO 22 D.MS |
D 14 0 Q0
glSTx | 3500 (BL 23 Rg
RCL5 | 3405 | C B 12
E 15 f-1 32
glSTx | 3500 INT 83 LABELS
gx<y| 3507 6 06 A start
C 13 00 Bused
gt 3508 x 71 C used
+ 61 TN 24 D used
2 02 LBL 23 Eused
s 81 C 13 oused
STO 2| 3302 | 1/2 yix 97 35 1
RCL3 | 3403 | A 1/x 04 2
E 15 LBL 23 3
C 13 D 14 4
IRCL7 [ 3407 | E Q 33 5
E 15 X 71 6
C 13 1 01 7
RCL 1 | 3401 RTN 24 8
f-1 32 LBL 23 9
TAN 06 15
4 04 | 32 FLAGS
5 05 ~D.MS| 03 1
- 51 31
f 31 SIN 04 2
TAN 06 RTN 24
RCL 2 | 3402

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.

57
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Program Description I

a ﬂ
Program Title  SPECIAL DISTANCE COMPUTATION, CASE 2

Contributor’'s Name Charles C. Campbell, LS

Address 9841 E. 21st Street

City Indianapolis State Indiana Zip Code 46229

N D,
' )

Program Description, Equations, Variables, etc.  Computes all the unknown distances of the Case 2
problem shown on USCGS form 655A. Intended to follow the "Special Angle
Computation, Case 2" program, which leaves the needed data in the proper format in the
proper registers, although the distances could be computed without using said
program first, provided the X and Y angles are known.

USES SINE LAW:

sin A sin B sin (A+B)

Operating Limits and Warnings  Enter degrees, minutes, and seconds as DDD ,MMSSS. If you
stop in middle of computations push RTN before restarting with the A key.

\ J

G‘his program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
IURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. D,




Program Description II

4 ‘ N
Known Control Line
o —
‘ \
_ Pinte Yo be determined )
P =
Sample Problem(s)  Execute the sample problem from "Special Angle Computation, Case 2"
program first, or store the following in the proper registers:
A = 22°26'03.6" in R3 E = 52926'03.6" in R7
B = 43°50'44" in R4 F = 13°950'44" in R8
C = 41°09'16" in R5 x = 66.8100813° in R1
D = 72°33'56.4" in R6 y = 46.9100298° in R2
Then the steps are if "a" = 500: 500A, R/S, R/S, R/S, R/S, R/S, R/S, R/S.
Solution(s)
b = 721,733
c = 527.114
d = 550,393
e = 210.846
f =721.733 =b
g = 579.826
h = 550.393 = d
i = 500,000 = a
——————— p— [—— S ——— ey J
Reference(s) Gossett, F.R., MANUAL OF GEODETIC TRIANGULATION, Special
Publication No. 247, Superintendent of Documents, U.S. Gov. Printing Off.,
Washington D.C., 1959 Pages 174-176
\ J




User Instructions

SP, DISTANCE CALC, CASE 2

4
INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
Enter program | il ]
If not from "Special Angle Computation" program, L L |
then load proper registers with x,y,A,B,C,D,E and { I ] ]
F angles in proper format [ ]l ]
If from "Special Angle Computation" program, do L 1 ]
nothing. L L]
3 |Enter "a" distance a | | b
4 lres L | c |
> RsIC_ 1| d
6 - | rs I ] e
7 | equal b? ] lres I ] I A
8 Res I 1] o
9 | equal d? _ LR/ ] h
10 | equal a? [_RLS_” l i
11 | Did you forget to write down a distance(s)? [ 1L |
Go to step 3. [ Il ]
]
L
NOTE: Flashing 0 indicates all distances have been [ ) ]
computed and R/S was pushed. L] |
LIt ]
B ) 1]
o s
- - [ L]
- C L]
L L]
1]
I 1
LI ]
Lt
LI ]
LI ]
L |
Ll |
Ll J




61
Program Form

SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

eRexy | SORE COMMENTS Ny | srong, COMMENTS REGISTERS
LBL 23 [SIN_ | 04 | Ri x |
A 1 gx<=y| 3507 N inD.DD |
DSP 2] | X 71
. 0833 R/S 84 R2
3 gLSIx 3500 | ,,_ inD,DD |
RCL4| 3404| B 94 | 3509 ]
E 15 f 31 | R3Ain_ |
D 14 SIN 04 | _ D.MS |
B 12 x 71 o
RCL2| 3402 | y RTN 24 RaBin |
C 13 LBL 23 D.MS |
R/S 84 D | 14 - '_MW ]
RCL6| 3406| D f 31 Rs Cin _
E 15 SIN 04 D.MS |
D 14 RTN 24
B 12 LBL 23 Re Din |
RCL3| 3403| A E 15 D.MS
E 15 -1 32
C 13 =D ,MS 03 R7 F in
R/S 84 RIN 24 DL MS
RCL8| 3408 | F
E 15 Rs Fin |
D 14 D.MS__|
B 12 |
RCLS5| 3405| C Rg
E 15
C 13
R/S 84 LABELS
RCL 1 3401 | x A start |
D 14 B _used
B 12 C _used |
RCL7 | 3407 | E D used |
E 15 g _used
C 13 (0]
R/S 84 - 1
0 00 5
£ 81 3
LBL 23 4 |
B 12 5
LSTx | 3500 6
gt 3508 7|
- 81 8 |
gi 3509 9
RTN 24
LBL 23 FLAGS
C 13 1
' 4] S
gt 3508 2
+ 61
31

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description |

2 N
Program Title  SPECIAL ANGLE COMPUTATION, CASE 3
Contributor's Name  Charles C, Campbell, LS
Address 9841 East 21st Street
City Indianapolis State  |ndiana Zip Code 446229
\_ _J
. ' )
Program Description, Equations, Variables, etc. Computes X and Y angles given distances A and B
and angles A, B, C, and G according to the formulas on USCGS form 655A. Handy for
locating topo instrument stations in corn fields, etc.
b sinA sinC
tan alpha =
a sinB sinD
tan 1/2(y-x) = tan(alpha-45) tan 1/2(y+x)
1/2(y+x) = 270 - 1/2(A+B+C+D+G)
Alpha is an auxillary angle computed and used in the program.
Operating Limits and Warnings None
. J
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
IURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. l




Program Description II ”

([ Know Control Lines )
Pints o be Delfermined
\_ _J
Sample Problem(s) Cale. x and y if: T
a = 300.000 A = 58030'29,9"
b = 350.000 B = 77°20'20"
C =72°10'10"
D = 69°40'40.1"
G = 150°05'05"
STEPS: A, 300R/S, 350R/S, 58.30299R/S, 77.202R/S, 72.101R/S,
69.40401R/S, 150.0505R/S, R/S, R/S, R/S.
Solution(s) dd.mmss $S 4 SSSS
x = 57-34-50 49,8207
y = 54-38-25 25,1788
_J
)
Reference(s) Gossett, F.R., MANUAL OF GEODETIC TRIANGULATION, Special
Publication No, 247, Superintendent of Documents, U.S. Gov. Printing Off.,
Washington D.C., 1959 Pages 174-176
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User Instructions

SP. ANGLE COMP,, CASE3
4 | @
STEP INSTRUCTIONS DATATONITS KEYS DA ONITS
1 | Enter program | 1l ]
2 | Start (See flag) (A ] | 3.0000
3 | Input distance a a (RS ]
4 | Input distance b b [R/S ]| ] 1/b
5 | (Opt.) See b just entered Lo J[1/x]
6 | Input angle A A R/ ]
7 | Input angle B B [R/s ]| ]
8 | Input angle C C Lr/s |l ]
9 | Input angle D D [Res I ]
10 | Input angle G G {_R,ZS_”—] X
11 | See seconds and fraction of x (Note) - I_R&”;_J ji;(iss* B
12 | See y LRLS_][__] Y
13 | See seconds and fraction of y (Note) Lr/s Il j ss );ssg
C o ]
T
o]
L]
NOTE: The x and y angles should be considered no | ]
more accurate than the least accurate angle known L]l ]
(A, B, C, D, or G angles.) [ Il |
LI |
o | l
B i L]
~ [ ]
LI ]
1
L]
l Il |
[ ]
L |
L L ]
LIl ]
l It |
| |




switch 1o wrpraM. press 1) [_PRGM ] 1o cLear MEMORY.

Program Form

65

eﬁ%ﬁ v S%%%EN COMMENTS ESE?;Y S%%[\)NEN COMMENTS REGISTERS
DSP 21 TAN _06 Riaccum-

. 83 - x N ulator
4 04 -1 | 32 ~ x dec.
f 31 TAN | 06 L R2 angle
REG 43 + 41 accumulator]

3 | 03| flag STO 2| 3302 | y dec.
RTN 24 | Inputa gy 3508 R; A in
STO 1/ 3301 glSTx | 3500 D.MS
STO 7| 3307 - 51
R/S 84 | Inputb IO 1] 3301 Rs B in
C ] 13 LBL 23 D.MS
R/S_ | 84 | InputA 0 00 .

STO 3| 3303 f 3 Rs C in

R/S | 84 | InputB ~D.MS| 03 D.MS

| STO 4| 3304 [R/S | 84 | Seexandy ]

S | 84 Input C {1gLSTx | 3500 Re D in
STO 5] 3305 - ||B . 120 _ | D.MS
R/S | 84 | lnputD B | 12 _

| STO 6] 3306 _ R/S | _84 | See fraction of second || R7 a_
R/S 84 | Input G RCL 2 | 3402
E 15 _ GTO 22 __ ]
RCL3| 3403| A 0 . 00 Rs
E 15 LBL 23
C 13 12
RCL4| 3404| B f-1 32 Rg

E 15 INT 83
D 14 6 06
RCL5| 3405 C 0 00 LABELS
E 15 X 71 A Start
C 13 RTN 24 Bused
RClL 6] 3406 | D LBl 23 C used

E. 15 c 13 pused
D | 14 _ 9 35 Eused |
2 02 _ 1/x .04 | 0 used
7. 07 . LBL 23 1

0 | 00 D 14 2
RCL 2 3402 o | STO 33 3

12 02 ) x 71 4

= 81 1 01 5
- 51 RTN 24 6

) 41 L 23 7
f 31 E 15 8
TAN 06 f-1 32 9
RCL 1 3401 MS 03
f-1 32 STO 33 FLAGS
TAN 04 + 61 1
4 04 02
5 05 f 31 2
- 51 SIN 04

£ 21 RTN 24

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM



Program Description I

j
ng'am Title  SPECIAL DISTANCE COMPUTATION, CASE 3
Contributor's Name Charles C. Campbell, LS
Address 9841 E. 21st STreet
L(:ity Indianapolis State  |ndiana Zip Code 46229
— | h
Program Description, Equations, Variables, etc. Computes all the unknown distances of the Case 3

problem shown on USCGS form 655A. Intended to follow the "Special angle
Computation, Case 3" program, which leaves the needed data in the proper format in the
proper registers, although the distances could be computed without using said program
first, provided the X and Y angles are known.

USES SINE LAW:

Operating Limits and Warnings Enter degrees, minutes, and seconds as DDD .MMSSS. If you
stop in middle of computations, push RTN before restarting with the A key.

X y

Ghis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and |

uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE

&RNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.




Program Description II i

( Known Control Lines )
N J
: . )
Sample Problem(s) Execute the sample problem from "Special Angle Computation, Case 3"
program first, or store the following in the proper registers:
a = 300.00 in R7 C =72°10'10" in R5
A = 58°30'29.9" in R3 D = 69°40'40,1" in R6
B = 77920'20" in R4 x = 57.,5805058° in R1
y = 54,6403274° in R2
Then the steps are: A, R/S, R/S, R/S, R/S, R/S.
Solution(s)
c = 315,972
d = 296,985
e = 158,298
f = 304.384
g = 308.260
h = 350,000 = b
\_ J
‘<—‘—\—“
Reference (s) Gossett, F.R., MANUAL OF GEODETIC TRIANGULATION, Special
Publication No. 247, Superintendent of Documents, U.S. Gov. Printing Off.,
Washington D,C., 1959 Pages 174-176

\_ — _—__—?—_—=JJ
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User Instructions

SP. DISTANCE CALC. CASE 3

4 4
STEP INSTRUCTIONS DATA ONITS KEYS DA UNITS

1 | Enter program | l ]

2 | If not from "Special Angle Computation" program, [ | -
then load proper registers with x, y, A, B, C, & D L I 1 | ]
angles and distance a in proper format. o [ il ] L B

2 | If from "Special Angle Computation" program - [ ] ] _ -
do nothing. _ Ll ] R

3 (A LT ] e |

4 ] [R/s_ ]| l -

5 [Res L] e

6 lRes I 1] s

7 Res L1 | g

8 | Equal b I

9 | Did you forget to write down a distance(s)? Go to l Il ]
step 3. L 1]

L]
| I
NOTE: Flashing 0 indicates all distances have been | | j ]
computed and R/S was pushed. ) [ il ] B
]
L]
L .
LI ]
L I ]
[ 1
LI ]
[ L]
LI ]
_ l |
B LI ]
LI 1]
L i J
LI ]




switcr 1o wprom. press (1] [ PRGM ] 10 cLear MEMORY.

Program Form

69

KEY

CODE

eRexy | SOPE COMMENTS ENTRY | STIOMN COMMENTS REGISTERS
| LBL 23 RTN 24 R1 x in
A 11 LBL 23 Dec,
DSP 21 (B | 12 |
. 83 STO 33 | Rz _y in
3 03 - 81 _Dec. |
RCL 7 3407 a 8 | 0O _ |
STO 8| 3308 g 3508 R; Ain
RCL 3| 3403 A RIN 24 | _D.MS |
E 15 LBL 23 ]
} 41 D 14 Ra _Bin |
D 14 31 D MS. |
B 12 SIN 04 | - ]
RCL 1| 3401 x RIN 24 Rs_Cin
C 13 LBL 23 D.MS ]
R/S 84 E 15
RCL 5| 3405 C f=1 32 Re_D in
E 15 =D .MS 03 D.MS
| 4] RTN 24
D 14 _ R7_a
B 12
RCL4 | 3404 B
E 15 Rs_used
C 13
R/S 84
RCL 2| 3402 Rg
[} 41
D 14
B 12 LABELS
RCL 6 | 3406 D A _start
E 15 B used |
C 13 C _used |
S 84 D _used
0 00 E used |
- 81 (0]
LBL 23 L 1
C 13 2
} 41 3
EX 350 4
[+ 61 5
f 31 6
SIN 04 7
RCL 8 | 3408 8
X 71 9
R/S 84
gl 3509 FLAGS
f 31 1
SIN 04
RCL 8 | 3408 2
X 71
TO 81 3308

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

~ N

Program Title TANGENT ELEVATIONS
Contributor's Name Charles C. Campbell, LS
Address 9841 E, 21st Street
City Indianapolis State Indiana Zip Code 46229
/|
S — S

Program Description, Equations, Variables, etc. ~ Given an interval, beginning stationing and

elevation, and percent of grade, the program computes elevation of the station, which

station is computed based on the interval, or a special station entered by the user. The

program is designed to be used in conjuntion with "Vert. Curve Elevations", so that an

entire street may be computed without re-entry of known data.

New Elev = Last Elev, + gl x (New Sta-Llast Sfc):]

100
Next Station = (n of | last station +1) Interval
interval

Elev. = Elevation

gl = first grade in %

n = integer
Operating Limits and Warnings

If interval is fractional: round and truncate to 7 significant digits or less.
If below sea level, elevations are negative, including the entry thereof.

N J
qhis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. 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 11 7

1 D
Q0 M\\
N / N
s . N\
@Vfbﬂ(/ ‘\3'1
\i} "3/ Se) 7
@ \ Sl
"y Q,.D
:\‘l 8 x
o 8 8 9 f g
y 8
EINERRE RN RN Sdr AL
\_ Y,
' S
Sample Problem(s} Compute the elevations every 33.33 feet plus the special station for the
problem in the above sketch.
STEPS: 33.33333A, 253.15R/S, 609.15R/S, 2.542R/S, R/S, R/S, R/S, R/S,
300.01R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S,
OOPS! To far, 500R/S, 3.452 CHS C R/S, R/S, R/S, R/S, R/S, R/S, R/S,
R/S, R/S, R/S, R/S, 2C, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S,
Solution(s) STA. ELEV.
STA ELEV. 5+33.33 614,27 8+66.67 611.85
2+66.67 609.49 5+66.67 613.12 9+00 612,52
3400, 610,34 6+00, 611.97
3+00.01 610,34 6+33.33 610.82
3+33.33 611.19 6+66.67 609,67
3+66.67 612,04 7+00 608,52
4+00,00 612.88 7+33.33 609.19
4+33.33 613.73 7+66.67 609.85
4+66 .67 614,58 8+00 610.52
5+00 615.42 8+33.33 611.19
\_ _
Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING, fifth edition, pages
284-285, International Textbook Company, Scranton, Pennsylvania. 1965,
;—' — —mi}




72

User Instructions

TANGENT ELEVATIONS #5

STEP INSTRUCTIONS DA'T'}'\%L.TS KEYS DSTT/TJL:«THS
1 | Enter Program [ i ]
2 | (Optional) See flag [RTNJL R/S | s
3 | Input interval L | N La i ] ]
4 | If from "Vert. Curve " program push E then go to step | o [ I ] - |
8(skip step 5 or charge interval) | B L] ] L B
4 | Or input beginning station and elevation - B J | L o
5 | Input beginning station . |.STA [rR/s ]l ] - N
6 | Input beginning elevation ELEV I_RLS__][____] ]
7 | Input grade and compute(see next station) gl lc | STA
8 | Accept o [R/s ]l j ELEV N
8 | Or override with special station STA LRLS__H__] ELEV
9 | If at BVC, go to Vert. Curve program | Il J
? | Or see next station B [r/s ]l ] STA
9 | Orgotostep 3 or 4 | | il ]
Repeat steps 8 and 9 as desired. I ]
. ]
NOTES: If D is pressed, a 6 will be displayed, which | |
means enter "Vert. Curve Elevation" program, then | | | ]
press D to enter VC length and g2. B o | J - )
BVC = Beginning of vertical curve Ll | ]
gl is "grade one", g2 is Yrade two" [ ” J ]
B and C keys do not have to be pushed if coming from [ J{ ]
preceeding funtion key (A or B). | [ | ]
use R/S to enter data L Il ]
LI 1]
L
l |
L L ]
[ I 1
S [ | ]
] - LI ]
I [ 1L ]
[—H————] N —
L]
L L |




SWITCH TO W/PRGM. PRESS m PRGM | 10 cLEAR MEMORY.

Program Form
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eﬁ%r!v S%%%N COMMENTS En%’v S%gevEN COMMENTS REGISTERS
) 05 | flag INT 83 R
| DSP | 21| 1 | 0 station
. 83 | + 61
0 00 RCL 8| 3408 Rz last
R/S 84 | See flag X 71 elevation
LBL 23 | _ [ R/S | 84 | See station
E 15 RCL 1| 3401 Rz__gl
g\ 3509 ax< vy| 3507
STO 2| 3302 STO 1] 3301
RCL5| 3405 gx=vy| 3507 Ra
STO 3| 3303| - 51
RCL4 | 3404 RCL 3 | 3403
STO 1} 3301 X 71 Rs
DSP 21 RCL2 | 3402
. |83 - + | 61
12 __82_,4 _ STO 2| 3302 | Re
GTO | 22 | ,V%ZS__ | 84 | See elevation
0 - 00 GTO | 22 |
| LBL _ 23 0 .00 | R7
D 14
6 06 | flag(goto VC prog.) || .
RTN 24 I Rs
LBL 23 interval
A 11 | Inp, interval .
STO 8| 3308 Rg
LBL 23
B 12
DSP 21 LABELS
. 83 A _used
2 02 B _used
RTN | 24 | Inp. Bgn. Sta, C _used
STO 1| 3301 D _used |
R/S 84 | Inp. Bgn. Elev. | E used |
STO 2| 3302} ] _ o0 _used
RS 2| — ;
1BL | | Inp.glgrade | 2
o B T A :
ose . 2v { o r _ I S 4
e | 83 o _ 5
2 02 6
L EEX | 43 7
2 02 8
s 81 9
STO 3| 3303
IBL 23 FLAGS
0 00 L 1
RCL1 | 3401 L S B
RCL 8 | 3408 ] _ L 2
< 1. .81. S
f 31

10 RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description I

Program Titie  VERT, CURVE ELEVATION

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

City Indianapolis State  |ndiana Zip Code 46229
u _J
~ )

Program Description, Equations, Variables, etc. Given an interval, the stationing and elevation
of the beginning of the curve, the two grades in %, and the length of curve, the program
computes sta. and elev. of high or low point, if grades have different signs, and the
elevation of the stations, which stations are computed based on the interval or a special

station entered by the user. The program is designed to be used in conjuntion with
"Tangent Elevations",

Equations of the Parabola: Next Station = (n of [Iasf sta. :|+l) interval

r = g2-gl interval

Elev = Elev BVC + (Sta.-Sta.BVC) gl+[r x(Sta.-Sta. BVC)2]
-

Sta. Low Point = -g1 + Sta., BVC
r

r = rate of change of grade BVC = Beginning of Vert., Curve
gl = initial grade (decimal) EVC = End of Vert. Curve

g2 = final grade (decimal) n = Integer

L = length of curve

Operating Limits and Warnings I interval is fractional: round and truncate to 7 significant digits
or less, If interval is fractional: EVC, STA. and ELEV. may have to be computed twice
before the 5 is displayed. If below sea level, elevations are negative, including the entry

thereof. It is possible to compute elevations of the parabola which is outside that part used
for the VC.

\ J

— ——
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without

reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
&JRNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. -

—_ —_ —
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) r Ls Zoo‘ 1
1
A \3.‘,
/‘ s?_} g
(Y
‘:", L :|2oo § 7’_ooﬂ"’
Y F X
@ P N Y
g HE Sl ‘ ;
3 3 > v
3 g gl“’ - 0|3
\_ v,
Sample Problem(s) Compute the elevations for every 33.33 feet plus the special station for
the above two curves:
STEPS: 33.33333A, 400R/S, 612.88R/S, 2.542R/S, 200R/S, 3.452 CHS
R/S, R/S, R/S, R/S,R/S, 466.66R/S, R/S, R/S, R/S, R/S,R/S, R/S,
R/S, R/S, R/S, R/S, R/S, R/S, R/S.
If you have "Tangent Elev," program: with 5 displayed, enter program, push E, re-enter
VC elevation program, go to "then".
If no "Tangent Elev." program press B, 600R/S, 611.97R/S, 3.452CHS, R/S, then D,
ZOOR/S, 2R/Sl R/SI R/Sl R/SI R/Sl R/SI R/SI R/S, R/SI R/SI R/S, R/SI R/SI R/S-
Solution(s)
High Pt. 4+84,82 613.96 Low Pt. 7+26.63 609.78
4+33.33 613.56 6+33.33 610.97
4+66.66 613.91 6+66,67 610.27
4+66.67 613.91 7+00 609.88
5+00 613.92 7+33.33 609.79
5+33.33 613.61 7+66,67 610,00
5+66.67 612,95 Pt. 8+00 610,52
Pt. 6+00 611,97
\
( )
Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING, fifth edition, pages
280-289, International Textbook Company, Scranton, Pennsylvania, 1965,
I _ )
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User Instructions

VERT. CURVE ELEVATION #6

r O i . «
STEP INSTRUCTIONS DA}'A’;BL.TS KEYS D/PTT/FL’HTS
1 | Enter program [ Bl ]
2 | (Optional) see flag LRTN J[R/S | 6.00
3 | If from "Tan Elev" program; go to step 9 [ Il ]
4 | Input interval I V| ]
5 | Input BVC, STA and ELEV Pl | i
6 | Input BVC STA STA lRes I 1]
7 | Input BVC ELEV eLev | WRes I 1|
8 | Input g1(first grade) in % gl LC__”__] | ]
9 | Input VC length and g2(second grade) LQ-—]LJ .
10 | Input VC length L lRes I 1| j
11 | Input g2 in % (see STA high or low point if there g2 LR/ ]| | STA
is one) l Il |
12 | See ELEV of high or low point if there is one I_RLS__:”J ELEV
13 | Next station (accept STA) LR/s L] ELEV
13 | Or override with special station STA Lr/s | ] ELEV
14 | See next sta LR/ ] STA
Repeat steps 13 and 14 until a 5 is displayed, which [ Ii |
means you are at the end of cutve, then enter | l |
"Tan Elev" program and continue on tangent. [ | | I
Or go to step 4 to change interval. [ I |
Or go to step 5 for next curve. [ Il ]
LI ]
NOTES: BVC=Beginning of Vertical Curve | ]
B, C, and D keys do not have to be pushed if coming L i ]
from preceding function key(A, B, or C key), use [ Jl l
R/S to enter data. I ||
If Step 3: You may do step 4, then go to step 9. l 1 |
If error is detected at steps 13 or 14: You may re- I I ]
start computations at step 9 or excute step 4 and/or [ ]L j
excute steps 5, 6, 7 first, then go to step 9. Ll |
L 1]
L]
L L ]

L]




Program Form

SWITCH TO W/PRGM. PRESS m PRGM | 70 CLEAR MEMORY.

KEY CODE

EE%Y s%%%n COMMENTS ENTRY | SHOWN COMMENTS REGISTERS
6 06 | flag LBL 23 R1_BVC
R/S 84 | See flag 1 01 STA |
LBL 23 RCL 1 3401
A 11 STO 33 R, BVC
STO 8| 3308 + 61 ELEV
LBL | 23 4 | 04 = EVC STA
B 12 LBL | 23 R; gl
RTN 24 | Inp. BC STA 2
STO 1| 3301 RCL 8 | 3408
R/S 84 | Inp. BC ELEV = 8] Rs L
STO 2| 3302 f 31 Sta
R/S 84 INT 83 EVC
LBL 23 | Inp.glin% 1 01 Rs 92
C 13 + 61
EEX 43 RCL 8 | 3408
| 2 02 X 71 Re R
= 81 RCL4 | 3404
STO 3| 3303 gx> y| 3524
LBL 23 ER 3508 Ry
D 14 gnop 3501 SP"esenf
R/S 84 Inp. VC lengtb____ R/S 84 See next sta, ta.
STO 4| 3304| STO 7| 3307 Rs
R/S 84 | Inp.g2in% E 15 interval
EEX 43 R/S 84 | See elevation
2 02 RCL 4 | 3404 Rg used
+ 81 RCL 7 | 3407 tests
| STO 5| 3305 gx=y 3523 -
RCL 3| 3403 5 05 LABELS
- 51 R/S 84 A _used
RCL 4| 3404 10 22 B _used
+ 81 =R 2 02 C _used
STO 6| 3306 (1Bl | 23 | Compute elevation || D _used
glSTx | 3500 E 15 E _used
RCL3 | 3403 RCL1 | 3401 0
CHS 42 - 51 1 _used
RCL 6 | 3406 ‘ 41 2 _used
+ 81 f-1 32 3
0 00 vYx_ 09 4
gx>y | 3524 RCL6 | 3406 5
GTO 22 2 02 6
1 01 ~ 81 7
+ 61 X 71 8
> 3524 gx<y| 3507 9
gTO 22 RCL 3 | 3403
1 01 X 71 FLAGS
RCL1 | 3401 L2 | 3402 1
+ 61 + 61
R/S 84 | See low or highsta. || + 61 2
E 15 RTN 24
S 84 | See elev high or low |

TO RECORD PROGRAM INSERT MAGNE TIC CARD WITH SWITCH SET AT W/PRGM
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- Program Description I

(

o oy . =

Program Title YARDAGE

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229

\§ _ _ __ ____/
_ e o Y

~

Program Description, Equations, Variables, etc. Program utilizes the cross section(x-section) method

to determine the volumes of Cut and Fill, where the End Areas(EA's) of adjacent x-sections

are averaged and multiplyed by distance(Reach) between them and divided by 27 to obtain
cubic yards. The program also displays the Mass Ordinate(MO) (Vol. cut-Vol. filled). The EA's
are developed in segments defined by points consisting of stationing, proposed elevation, and
existing elevation and computed according to the following CASES:

CASE 1: Section F End Area = E]—;r—Fl)—B
CASE 2: Section C End Area = (C1+C2) D See Sketches
2 Next Page
. 2 D
CASE 3: Section F End Area = —m ™
(C+F) 2
2
Section -C End Area = —C-—E—
-(C+F) 2

CASE 4: -C and F are exchanged to form a CASE 3 problem.

Operating Limits and Warnings None known.
The data for the program is normally taken from a Development Plan for a particular
project.
It is not necessary to index the scale at "0" at the edge of the cross section.

\. J

Ghis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK. in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS. INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE

EURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. )
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Program Description II

— _ 795, D—= )
2.y ‘_’)"L"’ ‘5',“.(’3‘\»2. .0+00 ofL-© x <
\i ~— 200.00" -/‘____-794‘ e an e - <, | A Cu ) 2
ol _ _S_’tc't_-_,Qtﬁ_\E?_____VLo* Line N —
o[~ L — 45733 case |
0 h’—j-su\(éme @A o — [ -
o I R (S O U SN
< -r“ero-w—.ro < Cut ~ ] :
ﬁi___;._.______;é%--li‘.s____ ' “““ - T92 c h /K Q
\|—
Q" o)o’(o o.;‘"b 371-65‘\':\, L +50 g\exeoposga:aéec_
zas 1 e d -
. — —_ CasE 3
e - __ _ =
Sample Problem(s)
STA. P. ELEV. E.ELEV. STEPS: Enter Card 1, RTN, R/S, A, R/S,
0 91.7 94.4 91.7R/S, 94.4R/S, Enter Card 2,
150 90.5 91.4 150R/S, 90.5R/S, 91.4R/S, Enter Card 1,
R=None A, R/S, 92.5R/S, 94.5R/S, Enter Card 2,
0 92.5 94.5 45R/S, 93R/S, 93.5R/S, 115R/S,
45 93.0 93.5 93R/S, 92R/S, 150R/S, 92.5R/S, 91.2R/S}
115 93.0 92.0 Enter Card 1, 408, C, D, R/S, E, 408, C|
150 92.5 91.2 D, R/S, A, R/S, 92R/S, 94.3R/S,Enter
R=40 Card 2, 150R/S, 91R/S, 91.3R/S,
DUPE x-sec. Enter Card 1, 1208, C, D, R/S.
R=40
0 92.0 94.3
150 21.0 91.3
R=120
Solution(s)
CUT cy FILL cy MO  cy
X1-2 -245.99 47.10 +198.89
X1-3 -337.96 141.30 +196.67
TOTAL X1-4 -909.26 282 .59 +626.67
\ — —_—
P ——) T . _
Reference(s) Bouchard, Harry and Moffitt, Francis H, SURVEYING, fifth edition, Chapter 16,
page 520, International Textbook Company, Scranton, Pennsylvania, 1965.
\_ /|




80

User Instructions

YARDAGE Initilize RTN/R/S Card 1 YARDAGE Card 2
Ll % -Sec. JReach [v.cud 4 B G
STEP INSTRUCTIONS kox';BLns KEYS DAOTT/TJ%TS
1 | Enter Card 1 I Il ]
2 | Initilize (Vol. accumulators) o [RIN ][ R/S ] ]
3 | Input X-section LAl ] ]
3 | If re-starting X-section after mistake. ] LGTO]l5 ] e
4 | Input first station sTA | lerss ] | sta ]
5 | Input first proposed elevation PE [R/S | ] PE
6 | Input first existing elevation EE (Res I ] 2
7 | Enter Card 2 L Il ]
8 | Input next station STA Lr/s I ]
9 | Input next proposed elevation PE [_RZS_”_il PE
10 | Input next existing elevation EE (RS L] 1
11 | Repeat steps 8,9, & 10 for each point in X section | |
12 | Re-enter Card 1 | 1 ]
13 | Input reach between last two X-section reach [ ]
14 | See Volume Cut(cu. yards) to date l_C_” I cut
15 | (Optional) See mass-ordinate ERZS.J[_] MO
16 | See Volume Fill(cu. yards) to date IPEE| | FILL
17 | (Optional) See mass-ordinate ] [r/s ]| | MO
18 | Duplicate end areas of last X-section(optional) (e |
19 | Go to step 3 for next X-section [ i ]
Ll |
NOTES: At step 13: two x-sections should be computed before a rebcL 1
is entered and volumes computed, excepting at the beg|nning of L J 1
a job where the first x-section has EA's of zero, provided the | ]
"last" EA was initilized by merely pushing the A key. |(zeros L Il ]
out registers 1 and 2) and the second pushing moves thd zeros | |
to the last EA position. l ]
Steps 14 through 18 are optional except after the last | Il |
x-section in job. | L1
GTO 5 prevents movement of "last x-section" EA's. r JI ]
LI ]
LI ]
L 1]
L[]
L L ]




Program Form

YARDAGE CARD 1

swirch 10 wpram. press 1) [ PRGM ] 10 cLEaR MEMORY.

81

re-start x-section

| zero accumulators |

zero accumulators |

input first station |

_Input first PE_ |

| See Cut or Fill

Eﬁ%v S%%%/EN COMMENTS ES%Y s%(c))evEN COMMENTS REGISTERS
0 | 00 Initilize Vol. |1 STO 33 R EA Fﬂ'*
S107) 3307y . o+ 61 e llaccumulator]
StTO8) 3308 18 | o8] 1] (current) |
RS |84  JRIN | 24 o R2EA Cut
0 o0} || LBL 23 ~__ ||laccumulator]
= | _ 81| Errorstop  _||C | 13 L (current) |
LBL 23 || RCL 8| 3408 | ____|| RsEAFill |
A 11 | Start new x-section GTO | 22 | ) ] (last) |
"RCL1 | 3401 transfer end areas 6 06 o -

STO 3| 3303 LBL 23 R4EA Cut
RCL 2| 3402 _ JID | 14 | R - (last) |
STO 4| 3304 o ||RCL7]| 3407 I} ]
LBL 3 WL | 23] RsSTA

[ — -—
— ——— ——————

See MO

Re
PE-EE

| R7Vol. Fill

accumulator

_Input first EE. .

_flag

go to Cd}a 2 o

_error stop

* T T .
duplicate last x-section

1|accumulatfor

RgVol. Cut|

(cu. yards)

RCLT | 3401 | o Raused |
0 00 o ||STO 3} 3303 _ tests |
L~ _ 81 | errorstop RCL2 | 3402 | R __| |- & reach
(LBL | 23} . IISTO 4| 3304 o o LABELS
B 12 | input reach RTN 24 | Ax-sec. |
STO 33 0 00 Breach
9 1 09 | . I | B 81 | S cCut |
| RCL 1| 3401 . I | _ pFill
RCL3 | 3403| ] ) . o g dupe
+ 61 | ~ N o 1| ox=sec.
X 71 | R | o ey /]
5 o5 - o I | B S
4 04 o o _ 3]
= 81 | I | B
| STO 33 _ sused |
+ 61 6used |
7 07 | 7
RCL 34 | T - 8
9 09 S |
RCL2 | 3402 | ) ] ]
RCL 4 | 3404 FLAGS
+ 61 . Al 1

~—~

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Form

YARDAGE CARD 2
SWITCH TO W/PRGM. PRESS E] TO CLEAR MEMORY.
Ean:;Y S%%BVEN COMMENTS E:%v S%%%EN COMMENTS REGISTERS
RCL5| 3405 9y | 3508 B m&fi”
x> 3524 x> 3507 accumulator
%TOY 22 | Sta. enter too small D 51 | (current)
0 00 | gLSTx| 3500 R2 EA Fuf
gt 3508 | Sta. is= last Sta. | -1 32 B accumulator
R/S 84 | Input PE2----n vx | 0| (current) |
R/S 84 | Input EE2----n gt 3508 R3 EA Fill |
- ol = 81 | (last)
x Z y| 3507 BIER 4
“RCL 5| 3405 CHS 42 R4EA Cut |
- 51 g+ | 3508 | ol (last)
STO 33 cC 13 | A | B
+ | 61 . gt 3508 1| RsSTA |
5 05 D 14 | ]
gx=y| 3507 Gto | 22| R |
RCL 6| 3406 4 | 04 | End Case 3 || Reprop. |
=y | 3507 BL 230 |lelev.-exist.]
TO '6 3306 3 o CGSE 2 elev.
0 00 o+ ey 1| Ravel. Filll
ax>y | 3524 + 61 accumulator]
_LGTO 22 ——— ] Cc 13 | (cu. vap;_ls)
1 01 | Rside Cut G1IO | 22 | 8
+ 61 R side Fill 4 04 | End Case 2 accumulator
Sy| 357 {LBL | 23 | Fill Routine (cu. yds.)
00 D | 14 Roused |
gx> y 3524 X 1 7] tests
e Lt 2
L cut R fill(case = ] LABELS
+ 61 | LFfill RFfill (case 1) STO | 38| A
+ 61 + 61 B__ _ ]
14 I I B e I cused |
GTO 22 - J|IRTN | 24 { Dused |
4 04 End Case 1 [ IBL | 23 | CutRoutine || E __ |
LBl 23 L |IC 13 _ o used
T 01 | x 71 ] jused |
+ 61 2 02 2 used
gxZy | 3507 - 81 Jused |
00 10 33 4 used
(gx>y | 3524 + 61 5
GTO 22 2 02 6
3 03 | L cut R cut(case 2) RTN 24 7
+ 61 L fill R cut(case 4) LBL 23 8
%(Sy 3507 | Cont, to Case 3 4 04 9 _
00 A 01
LBL 23 | Case 3 LBL 23 FLAGS
2 2% 0 00 1
+ 84
) 4] %&p 3501 2
f-1 32 gnop 3501
X 09 gnop 3501

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description |

- N
Program Tile  Q FOR DITCH(MANNINGS)

Contributor's Name Charles C. Campbell, LS
Address 9841 E. 21st Street
City Indianapolis State Indiana Zip Code 46229 )

Program Description, Equations, Variables, etc. ~ Computes the Q (discharge in cubic feet per
second) for a trapezoidal ditch utilizing Manning's formula, given width of bottom side slope
(horizontal distance for the rise of 1 foot), depth of ditch, slope(in feet per foot), and

the roughness factor n. Also displays V (mean Velocity) in feet per second.

Q=A. 1.486 . p2/3 , 5l1/2
n
Where A = D(DX+W) = cross sectional area
x = side slope x to 1
R = Hydraulic Radius in feet= A/WP ____
WP = Wetted Perimeter = W+(2D IX2 + 1)
V= Velocity = Q/A
D = Depth of ditch
S = Slope or grade in feet per foot
n = coefficient of roughness

Operating Limits and Warnings See reference and other works for roughness factors which

are not listed on program description IT.
If box culvert: use O for X in side slope of X to 1.

\ J

—

.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK. in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS. INC. 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 :

r N
Mannings coefficient of Roughness

(n) for channels:

Lining n
ordinary earth, graded .02
sod, depth more than 6" .04 Ve
sod, depth less than 6" .06 . ///6\
type A riprap, rough .04 __Jl &
concrete paved gutter .016 x 7

M
7
W%
/s, >

N

_ J

(" )

Sample Problem(s} (1) What is the discharge (Q) of a ditch where slope is 4 feet per mile,
bottom width of 16 feet, depth of 8 feet, side slopes of 2:1, and a roughness factor of 0.025?
Also, what is the velocity ?

STEPS: 16A, 2B, 8C, 4 Enter 5280 + D, .025E, R/S, R/S.
(2) What is the end area of the above ditch?
STEPS: After executing problem 1 above, press = .

Solution(s)
Q = 1215.53 cfs.
vV = 4,75 feet per second
End Area = 256 square feet
\_
(

Reference(s) HANDBOOK OF STEEL DRAINAGE & HIGHWAY CONSTRUCTION PRODUCTS,
Second Edition, Chapter 4, page 146, published by American Iron and Steel Institute, 150
| East 42nd Street, New York, New York, 10017, 1971.

|\ _ _ _ _
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User Instructions

.
STEP INSTRUCTIONS DA}Z{‘,’SL.TS KEYS ofrl;\T/t:%Ts

1 | Enter program I 1L ]
2 | Input ditch bottom width w | el ] W
3 | Input side slope, X to 1 X Bl ] X
4 | Input depth of flow D (c ]l ] D
5 | Input slope (feet per foot) (Note 1) S (o ][ ] S
6 | Input roughness factor n (Note 2) | I n
7 | Compute Q in cfs Lrss |l ] Q
8 | (Optional) See velocity [ R/S || ] \Y,
9 | (Optional) See End Area L+ 1l | A
9 | Or (optional) See End Area N [reL 6| A

10| Return to steps 2, 3, 4, 5 or 6 to change any - L Il ]

design factor then go to step 7 to recompute. | I l
10| Or recompute by pressing — L_RT_N_HMS_J Q

and then go to step 8 L | |

LI 1

l |

Lt |

NOTE 1: To see S% after executing step 5, Ll |

press gx=~ y or RCL 4, l Il ]

NOTE 2: Tosee 1.486 after executing I ||

" l |

step 6, press gxZy or RCL 5. | ||

B L 1L ]

[ Il ]

LI ]

LI ]

[ I 1]

LI ]

Ll |

L 1]

LI ]

L L ]




Program Form ¥

SWITCH TO W/PRGM. PRESS E] TO CLEAR MEMORY.

Eﬁ%y S%%%N COMMENTS EQ%Y sf.%% COMMENTS REGISTERS
LBL 23 Compute B 12 Ry W
1 01 STO 2| 3302 | X (bottom)
RCIL 3] 3403 10 22
RCL3| 3403 0 00 R2 X
RCL 2| 3402 LBL 23 (side slope)
x 71 cC_ 13 xto 1l
RCL 1 3401 TO 3] 3303} D Ras D
+ 61 GIO 29 (depth of
x 71 0 00 flow)
STO 6| 3306 L 23 Ra
RCL 1| 3401 D 14 | S S1/2
RCF:LIZ 3%%2 f 31 .
- _ X Q9 5
X 09 STO 4] 3304 L
1 01 glSTx | 3500
+ 61 GTO 22 Re A
f 31 0 00 (end area)
v 09 LBL 23
RCL 3| 3403 E 15 | n R; R
X yA| 1 01
2 02 Z . 83
X 71 04 Rs
+ 61 8 08 R "2/3
+ 81 6 06
STO 7| 3307 gx=y| 3507 Rg V
2 02 = 81 velocity
L1 4] Q51| 3305
3 03 glSTx | 3500 LABELS
= % LBL 23 AW
g 0 00 B x
yX 05 SP 21 c D
STO 8| 3308 . 83 DS |
| RC1 4| 3404 02 E _n
RCL5| 3405 R/S 84 o _used
X 71  GTO 22 1 _used
X 71 01 2
STO 3
3 3 3
X 71 5
R/S 84 See Q 6
RCL 34 7
Q 09 8
GTO 22 9
0 00
LBL 23 FLAGS
A 11 1
STO 1| 3301 W
GI1O 22 2
0 00
LBL 23

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRAGM.
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Program Description |

S e
- )
Program Title D FOR DITCH(MANNINGS)
Contributor's Name Charles C. Campbell, LS
Address 9841 East 21st Street
City Indianapolis State  |ndiana Zip Code 46229
=
O o I =
Program Description, Equations, Variables, etc. Uses "The Franklin Interation" to compute the
D(depth) of a trapezoidal ditch utilizing Manning's formula, given width of bottom,
side slope(horizontal distance for the rise of 1 foot), Q(discharge in cubic feet per
second), slope(in feet per foot) and the roughness factor n.
Q = A-1.486 .RZ/3 51/2
n
Where A = D(Dx+W) = cross sectional area
X = side slope x to 1
R = hydraulic radius = A/wp
WP = wetted perimeter = W+(2D V X2 +1)
V = velocity = Q/A
D = depth of ditch
S = slope or grade in feet per foot
n = coefficient of roughness
D1 is assumed by the program to be 5.00 feet, then:
(A) D2....n=Dl....n+ (Ql....n)-(Q2....n)
VW +@xDl1....n)]
The program interates until Dn = Dn-1. The right term in the right member of the
above equation(A) is truncated to two decimal places and may be positive or negative.
A value of 0.005 is added to said term to force Dn to equal Dn-1. This sometimes makes
D high, up to 0.01 foot, which should be of no consequence.
Operating Limits and Warnings See reference and other works for roughness factors which are
not listed on Program Description IL.  If box culvert: use 0 for X in side slope of X to 1.
\ : S —
- " ; . — 3\
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
(URNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. )




Program Description Il X

( )
Mannings coefficient of Roughness
(n) for channels:
Lining n
ordinary earth, graded .02 W
sod, depth more than 6" .04
sod, depth less than 6" .06 D __] \
type A riprap, rough .04 =
concrete paved gutter .016 < —

J

Sample Problem(s) What is the depth required for a ditch where slope is 4 feet per mile,
bottom width of 16 feet, Q of 1215 cfs, side slopes of 2:1,and a roughness factor of 0.025?
STEPS: 16A, 2B, 1215C, 4 Enter 5280 - D, 0.025E, RTN, R/S.
Solution(s) D = 8.00

\ _

Reference(s) Handbook of Steel Drainage & Highway Construction Products, second edition,
Chapter 4, page 146, published by American Iron and Steel Institute, 150 East 42nd Street,
New York, New York, 10017, 1971.

(-
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User Instructions

D for DITCH (MANNINGS

(AW Ixtold Q1 S n 4
STEP INSTRUCTIONS DA}D{%L.TS KEYS o;?rlfx%wns
1 Enter program [ j[ 1
2 | Input ditch bottom width W LA ]l ] W
2 | Input side slope to the depth of 1 X Ls_J J | x
2 | Input discharge in cfs. Q Lc i ] Q
2 | Input slope(feet per foot) (Note 1) S Lo [ ] S
2 | Input roughness factor (Note 1) n CE I
3 | Compute D LRIN][—RLS:, b ]
4 | Change one or more of the design parameters at _ [ Ji | -
step 2 and recompute at step 3. I | | - j
- I
Note 1: to see data entered | [_9_“ LSTX I sorn |
Note 2: after step 4, to see: [ ||
Q [RCL]8 ] | @
W L ret I(a | | w
X LRrcL ]2 | X
D ) [reLll3s 1 | D
sV/2 [reLll ] |s'2
1.486/n [RCL][5 | |1.486/n
A [rerlle | [ A
R (hydraulic radius) [reLllz ] R
V (velocity in feet per second) LRCL (8 ]
- Lrcille ]
B (=1L ] |v
L L 1]
1]
LI ]
LI ]
I |
L L ]
Ll |
L1 1]
L L1
LI 1]

LI




SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

Program Form

21

Eﬁ%y s%%%N COMMENTS EQ%Y S%S%EN COMMENTS REGISTERS
5 05 Compute - 8] Ry W
LBL 23 : EEX | 43
1 01 2 02
STO 3| 3303 Z1 R2
RCL 3| 3403 . 83 x to 1
RCL 2| 3402 5 05
X 71 + 61 R3_D
RCL 1| 3401 f 31
—— B ;
X 71 4
STO 6] 3306 2 02 %
RCL 1 3401 - 81
RCL2| 3402 RCL3| 3403
-1 | 32 + 61 1.486/n
X 09 RCL 3| 3403
1 01 gx<y| 3507 ReA
|+ 61 gx=y | 3523
f 31 /S 84 | SeeD
X 09 gnop_ | 3501 R7_R
RCL 3| 3403 GTO 22 Refine D
X 71 1] 0l
2 02 LBl 231 Rs_Q
X 71 A 11 Input W
+ 61 STO 1] 3301
= 81 RTN 24 Rg
STO 7| 3307 LBL 23
2 02 B 12 Input x to 1
A 4] STO 2| 3302 LABELS
3 03 RTN 24 AW
e 81 LBL 23 B xtol
g 35 C 13 | Input Q cQ
x 05 TO 8| 3308 DS
RCL4 | 3404 RTN 24 EN
RCL 5 | 3405 [LBL | 23 o
x 71 D 14 | Input S 1 used
X 71 f 31 2
71 vx_ 09 3
alSTx 3500 STO 4| 3304 4
rRCL 3| 3403 RTN 24 5
2 02 LBL 23 6
X 71 15 Input n 7
RCL 2 | 3402 1 01 8
X 71 83 9
RCL 1 3401 4 04
+ 61 8 08 FLAGS
X 71 o) 06 1
RCL 8 | 3408 gx=y| 3507
g\ 3509 = 81 2
- 51 STO 5| 3305
lgx< y| 3507 RTN 24

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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— )
Program Title  BOX CULVERT(CDH METHOD)

Contributor's Name  Charles C, Campbell, LS

Address 9841 East 21st Street
L(:ity Indianapolis State Indiana Zip Code 44229

Program Description, Equations, Variables, etc. For storm drainage design, the program computes

rectangular box culvert dimensions or Q10 or d of round pipe, utilizing the California
Division of Highways method which requires the following criteria for balanced design:

(1) @ 10-year flood without static head at entrance and (2) a 100-year flood utilizing
the available head at entrance.

2'5
Q10 = 3.086 H"® w=2.581 (_d_)

12
z
(e V%
3.086W
Q10
W= ———
3.084H"5
4
g = 12 [ Q10

2.581

Operating Limits and Warnings

1. If d is unknown, R4 must contain a zero before Q10 can be computed from H & W. You
may input O for d. (If HP65 was just used with another program).

2. Program leaves Flag 2 on.

q M ,

rThis program has been verified only with respect to the numerical example given in Program Description ll. User accepts anq
uses this program material AT HIS OWN RISK. in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
CURN!SHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

—




Program Description Il >

4 )
s
s /
/ s
/
H ! Box /
Cu\vev‘\' J/
~ -~

Ec‘uiva‘en"'
Qouﬂ& F’\’pe.

\

.

Sample Problem(s) la. If d equals 36", what is Q10?

STEPS: Enter Card 1, A, enter card 2, 36D, EC.

1b. What is Q10 for a 3.0' x 6.0' box culvert and what is the equivalent in
round pipe?

STEPS: 0 D,3A, 6B, EC, ED.

lc. What widths of box culvert is needed and what is the cfs, if H=2.5'
and carries the contents of a 42" round pipe ?

STEPS: 2.5A, 42D, EC, EB.

Solution(s) la. = 40,23 cfs.
b, = 96.21cfs & 51.02"
lc. = 59.15cfs & 4.85'

7
Reference (s) HANDBOOK of STEEL DRAINAGE & HIGHWAY CONSTRUCTION PRODUCTS,

Second Edition, pages 158-160, published by American Iron and Steel Institute, 150 East
42nd Street, New York, New York 10017, 1971.

|
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BOX CULVERT (CDH METHOD) 2

User Instructions

]
« CXT W £ S B

gy v Jaeo] d
STEP INSTRUCTIONS oAm?ldLns KEYS Dﬂ%mfns
1 | Enter Card 1 | 1l ]
2 | Generate and store constants (A ][ | 0.00
3 | (Optional) Check 3.086 constant Lc i ] 3.086
3 | (Optional) Check 2.581 constant ] (D] | | 2.581
3 | (Optional) Check 1.5 constant (e | 1.5 ]
3 | (Optional) re-set display 2 places | (Bl | | XXX |
4 | Enter Card 2 [——‘1[ ] S
5 | Input knowns: | [ Il | ]
Height H la_ L 1| v |
or Width W s _JL_11|8
or Q10 ] Q10 lc JL_1 1] a0
or diameter of round pipe eq. d (o JI 1
6 | Compute: (NOTE 1) l Il ]
height ) L J[A ] H
Width (e )8 ]| w
Q10 [ _Jlc 1| Qo
d [e Jlp ]| d |
NOTE 1: Don't distrube the "1" displayed after the ] i | ]
E key is pressed. - 1 ]
Q10 must be computed first if unknown. [ | | ]
NOTE 2: disin inches | i i
Q = cubic feet per second, 10 year rain(see program decription) [ ]l ]
H & W are in feet and decimal thereof. L | ] ]
d must be 0 if Q10 is computed from H & W | ]
NOTE 3: Any step 6 may be executed in order to see [ Il )
the variables entered, after the unknown{s} are computed. [ I |
L 1]
LI |
| I |
. Lt |
LI ]
L]
L L |
L JL ]
L L]
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Program Form
BOX CULVERT CARD 1
SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.
Es%v s%%%n COMMENTS Eﬁ%v SS%SVEN COMMENTS REGISTERS
LBL 23 1 01 R
A 11 | RTN 24
3 03
. 83 R,
0 00
8 08
6 06 Rj
STO 5| 3305
2 02
. 83 Ra
5 05
8 | 08
1 01 Rs 3.086
_?TO 6 3%(:6 constant |
. 83 Re 2,581
S 05 S constant
STO 7| 3307
f 31 o R; 1.5
DSP 21
. 83 Rs
2 02
0 00
RTN 24 0.0 Rg
LBL 23
B 12
DSP 2] LABELS
. 83 A _set
2 02 B _DSP.2
RTN 24 C _3.086
LBL 23 D 2.58]
C 13 3.086 Constant E_1.5
RCL 5 | 3405 0
DSP 21 N 1
. 83 2
3 03 3
RTN 24 4
LBL 23 5
D 14 2.581 Constant 6
RCL & | 3406 7
DSP 21 8
. 83 9
3 03
RTN 24 FLAGS
LBL 23 1
E 15 | 1,5 Constant -
RCL7 | 3407 2 used
DSP 21
. 83

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Form

BOX CULVERT CARD 2

switch 10 wprom. press 1] [ PRGM ] 10 cLear MEMORY.

KEY

CODE

ENTRY | SHOWN COMMENTS enEY | sriOmeN COMMENTS REGISTERS
9 35 | LBLA B 5 o5 1lmy.H_ |
' ps | 83/ ~  _ JlE 15 | I - ]
STO 1] 3301 sTO3| 3303| W
RTN 24 RTN | 24 | See Qfromd_ J| Rz W._ ]
STO 8| 3308 - LBL | 23 ] .4
| RCL 3| _3403| ] o | o0 I
RCL2| 3402 ~ 1lrcL2 | 3402 JlRs Q|
RCL5 | 3405 RCL1| 3401 ]
—— | TP
= 4.9
RCL7 | 3407 RCL5 | 3405 ] i} i
35 71 - |
?/x 1 04 570 3 3303 B Rsconstant |
ETOI 33151 - RINLt -4 See Qfrom HAW ] 3.086
RIN | 24 | SeeH D | 14| Reconstant
LBL 23 g 35 | - 2.581
B 12 DSZ | 83 .
g 35 . 1STO4| 3304 R7constant
DSZ 83 RTN 24 1.5
STO 2| 3302 STO 8| 3308 | A_ —_—
RTN 24 N O I ~ 1 Re DSZ |
STO 8| 3308 2 | 02 o
RCL 3| 3403 RCL 3| 3403 |
RCL5 | 3405 'RCL 6 | 3406 | - Rg test
RCL 1| B I | ) ] -
RCL7 | 3407 | s3] )
'E é? 4 04 | B ] LAElELS
= E_ 15 | AR
STO 2| 3302 STO 4| 3304 B W |
RTN 24 | See W RIN | 24 | Seed c Q
LBL 23 L |23 | |l pd
C 13 | E | 15| | g _computg
r 35 | - qa 35 0 used
DSZ 83 DSz 83 1 _used
RN |24 P14t 2
,,,,, _ 3
(S)TO 8 336%8 - -1 2 | 4
) 81 5
[RCL 4 | 3404 0_ 00 6
= 3523 ~ 81 No constant stop || 7
376 22 i la 35 | 8
&LT—_QQQ I | I Zo N T ¢ - T 9
6| %AQ ) R | M 2 B N
gx=y | 3507 | . ] :ﬁIN | 24 | FLAGS
1 01 _ L | 23 | 1
2 02 _“ 1T | 0
= 81 1 01 - - 2 used
2 02 STO 8 | 3308
. 83 RTN 24

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description I

—
Program Title  AZ, FROM SUN (H.A. METHOD)

v

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State |ndiana Zip Code 46229
\_

Program Description, Equations, Variables, etc. Utilizing the Hour Angle method, this program
computes North azimuth to mark and sun. Accurate time is a must. Vertical angle to sun is
not required. Inputs with card #1 are: Latitude, longitude, declination of sun at OH,
difference per hour, equation of time at OH, change per hour. The computations are made
with card two after entering mean horizontal angle and mean Coordinated Universal Time(UCT).

N. Azimuth to Sun = sin t
cos £ tan% - sin £ cos t

where:

t = UCT + EOT(ephemeris) + UCT [ Difference/Hour(ephemeris)] -West A
8 = 8 (ephemeris) + UCT Change/Hour(ephemeris)]
EOT =Equation of Time
UCT = Coordinated Universal Time
# = latitude (North)
A = longitude (West)
A = clockwise angle, mark to sun's center

N. Azimuth to Mark = Az. to Sun - A

Operating Limits and Warnings  The author has had little experience with this program.
Watch for 1800 error in azimuth.

- Y,
= —

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

1)

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
(URNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.




Program Description II 7

Reference(s) Curtis, Kenneth S., MERIDIAN DETERMINATION BY SOLAR
AND POLARIS OBSERVATION,"Manual 74, TSPLS Inc., 111N. Capitol Ave., Indpls.
In. 46204, 1975

. S
UCT is also known as Greenwich Civil Time or Greenwich Mean Time.
The author has found that utilizing time signals received from stations WWV, United States
or CHU, Canada, by short wave radio, the "Realistic Time Kube" available from "Radio
Shack" (Registered Trademarks) and a stopwatch to measure the elaspe time from the moment
of pointing to the voice announcement at the even minute on said radio, is the best way
to obtain UCT,
J
Sample Problem(s} An observation of the sun was made, where the following field and ephemeris
data was obtained.
DATE: May 13, 1975 EPHEMERIS DATA:
Latitude £ : 39°47'46" § = N 18°10.4'
Longitude »: 85959'33" DIFF./h = +0.62M
Mean angle : 33°10'59.7" to center of sun EOT = 03M41.2°
Mean UCT : 23h28M09.1° CHANGE/h = 40,03
What is the N. Azimuth to the mark and sun?
STEPS: Enter Card 1, 39.4746A, 85.5933A, 18.1024B, .62C, .03412D, .O3E,
Enter Card 2, 33.10597A, 23.280918, C, R/S,
Solution(s) North Azimuth to:
Mark: 249021'00"
Sun: 282°31'59"
\ J
g S
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User Instructions

AZIMUTH FROM SUN  CARD 1 AZIMUTH FROM SUN  CARD 2
B¢/ 2] & Jore™ JEOT Jeuanse ST 'R A JucT JCome S G
STEP INSTRUCTIONS oAt URiTs KEYS DA A ONITS
1 Enter program Card #1 ] | ]I ]
2 | Input instrument station data: [ Il ]
3| & scaled from map DD .MMSS La | ] ]
4 A scaled from map DD.MMsS | LA ]| ] ]
5 o (declination from ephemeris) (Note 1) pD.Mmss | [ B[ ] -
6 | DIFF. in declination for 1 hour(Note 2) M .MM I C I |
7 | EOT(equation of time from ephemeris(Note 3) H. MMSS LD 1[ ] ]
8 | Change for 1 hour (Note 2) S.SS | Le ] ] L ]
9 | Enter program Card #2 . ] e
10| Input observation data: o l | | ]
11] A , clockwise angle mark to sun (Note 4) DDD .MMSS [A ][ ] I
12| UCT, coordinated universal time (Note 4) HH.MMSS Ls ]l | I
13| Compute North azimuth to Mark Lc I ] | DD.MMSS
14| (Optional) See N. azimuth to sun Lrss I | | DD.MMSS
15| See N. azimuth to mark again LR/S I N
16 | New observation data, same station, go to step 11 B I l
16 | New station; go to step 1 [___.]L___I
o
e e N
NOTE 1: Enter B as negative value if South or [ ]l B ]
positive value if North. [ I ]
o ]
NOTE 2: If decreasing towards next day, enter as [ ] ] L ]
negative value. If increasing, enter as positive r“jr—] ]
value. Watch signs. ~ Ll I
C ]
NOTE 3: Enter negative values with CHS, l 1L ] ]
1]
NOTE 4: Mean angle and time to center of sun. | i |
L ]
L1
L1
[ | I T
Ll |
L]




Program Form
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CARD 1
SWITCH TO W/PRGM. PRESS E] TO CLEAR MEMORY.
8L 23 STO 8| 3308 R1_UCT |
A n| & gt 3508
f-1 32 RTN 24
~D.MS| 03 Ra__2
STO 3| 3303
LSTx | 3500 - v
SP 21 Ry__#
) 83
4 04
RTN 24 Ra A
LBL 23
A 11 [ »
f=1 32 Rs_ 5
~D,MS| 03
STO 2| 3302
[ gLSTx | 3500 Re DIFF
RTN 24
LBL 23
B 12| © - R, EOT
f-1 32
~D.MS| _ 03
STO 5| 3305 Rs
_%LSTx 3500 Change |
N 24
LBL 23 Ro
C 13 DIFF, m
[ 41
) 4] LABELS
6 06 AZ D
0 00 B2
= 81 c DIFF,
STO 6| 3306 p _EOT
(g ¢ 3508 g Cheange |
RIN 24 0
L 23 | 1
D 14 EOT 2
f=1 32 3
~D,MS| 03 4
STO 7 | 3307 5
[gLSTx | 3500 6
| 24 7
%E‘_ 23 8
E 15 Change S 9
) ry]
) 41 FLAGS
3 03 1
3 06
'8 2

81

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Form

CARD 2
SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.
eﬁv s%%%n COMMENTS ES%Y S%OOI\)NEN COMMENTS REGISTERS
LBL 23 - 51 Ry _UCT
A 11 AN g 35
-1 32 ABS 06
~D,MS 03 1 01 Ry A
STO 4| 3304 f-1 32
GTO 22 R—=P | 01
D 14 gt | 3509 Ry _#Z
LBL 23 X 71
B 12 UCT CHS 42
f-1 32 g} 3509 Rs A
=D .MS 03 1 01
STO 1| 3301 8 08
LBL 23 0_ 00 Rs_®
D 14 gt 3508 at_Sh
3500 + 61
RTN 24 + 81 Re DIFF.°|
_%& 23 f-1 32
13 Compute TAN 06
RCL3 | 3403 0| 00 R7_EOT
1 01 gx>y | 3524 at ©h
f-1 32 + 61
R—=P 01 | gnop 3501 Rg
RCL 1| 3401 + %1 Change ©
RCL & | 3406 f-1 2
x 71 TF 2 81 Rg used |
RCL5 | 3405 - 51 trig. & |
+ 61 + 61 tests
f 31 LBL 23 LABELS
TAN 06 15 A_S
X 71 : 41 B uct
RCL1 | 3401 4] compute
RCL 8 | 3408 RCL 4 | 3404 g used
*ET7 3407 0 8(', g used
+ 61 gx>y | 3524 1
RCL 1 | 3401 3 03 2
+ 61 06 3
] 01 0 00 4
| 5 05 + 61 5
X 71 + 61 6
RCL 2 | 3402 f 31 7
- 51 D.MS 03 8
1 01 R/S 84 | Azimuth to mark 9
8 08 gt 3508
00 f 31 FLAGS
f-1 32 ~D.MS 03 1
SF 2 71 R/S 84 | Azimuth to sun
gx>y | 3524 | gt 3508 2 used
f 31 GTIO 22
SF 2 71 E 15

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description I
(Progfam Title AZIMUTH FROM POLARIS h

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229
\_

L=

\

Program Description, Equations, Variables, etc. This program computes the North Azimuth from an
observation station to a second mark from a polaris observation when given latitude and
longitude(could be scaled from a USGS map), UCT(coordinated universal time) and clock-
wise angle, mark to polaris, measured in field, and GHA for Oh and polar distance from an
ephemeride. Also will display the azimuth of polaris.

Azimuth to polaris = 3" t sin_pd

cos h

Wheret = G.H.A. (Greenwich Hour Angle) - West Longitude

pd = polar distance

altitude = @ +pd (cos t)

latitude of station

h
¢
A

longitude of station

Operating Limits and Warnings  UCT is also known as Greenwich Civil Time or Greenwich Mean
Time. The author has found that utilizing time signals received from stations WWV, United
States or CHU Canada, by short wave radio, the "Realistic Time Kube" available from
"Radio Shack"(Registered Trademarks) and a stopwatch to measure the elaspe time from the
moment of pointing to the voice announcement at the even minute on said radio, is the
best way to obtain UCT,

- J

\
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and

uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE

ING, R PERFORMANCE OF THIS PROGRAM MATERIAL.
&RNISH NG, USE O 0] ¢} S o] ¢] L




Program Description 11 a

_ Y,
2 ~
Sample Problem(s) An observation of polaris was made in which the following field data was
obtained: N & = 39047'46"
Date: May 11, 1975 W » = 85959'33"

MARK POLARIS WWV TIME STOPWATCH ELASPE TIME

36°02'10"D 146016'35" R 3:11 16.8"

216002'07"R 326°16'55" 3:13 17.4"

Mean Angle = 110°14'36.5" pd from ephemeris = 0°50'58.8"

Mean UCT = 3h 11m 42.9s GHA Oh from ephemeris = 196926'36"

What is the North Azimuth to mark and to polaris?
STEPS: 39.4746A, 85.5933A, 3.11429B, 110.14365C, 196.2636D, .50588E, R/S

Solution(s)

Azimuth to mark = 249°21'21"

Azimuth to polaris = 359°35'58"

\_ __J

J

-
Reference(s) Curtis, Kenneth S., MERIDIAN DETERMINATION BY SOLAR AND POLARIS
OBSERVATION, ISPLS Inc., 111 N. Capitol Ave., Indpls. In. 46204, 1975
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User Instructions

AZIMUTH FROM POLARIS

My )\ JucTl & IcHA] od B '8

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 | Enter Program | 1l |

2 | Input (latitude of station) pp.mMmss | LAl ]

3 | Input (west longitude of station) DD . MMSS LA | ]

4 | Input Mean UCT of observation HH.MMSSS (sl i

5 | Input Mean clockwise angle (mark to polaris) DDD.MMSS lc ]

6 | Input GHA Oh for date (from ephemeris) poo.mmsy Lo Il |

7 | Input polar distance for date (from ephemeris) L [ |
and compute azimuth to mark D.mmss LE ]l | |DD.MMSS
8 | (Optional) See azimuth to polaris LR/ L | [DD.MMSS
See Azimuth to mark again [ R/S || | |DD.MMSS

For next case, same date and station, l —” j
execute steps 4 and 5 then compute with LRINJLR/S | |DD.MMSS

Or go to step 2 for next station l i ]

L 1L ]

Ll |

L]

L L]

l 1

LI ]

LI

3 C I

LI ]

L]

[ ]

l ]

L]

[ |

LI ]

L1

LI 1]

I 1

[ ||

L ]

LIt ]




SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

Program Form
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eﬁ‘%v S%%%N COMMENTS Eﬁ%v s%?)evEN COMMENTS REGISTERS
RCL & | 3406 + 61 R, UCT
RCL5| 3405 f 2
RCL 1| 3401 ~D.MS 03
1 01 R/S 84 | Azimuthto polaris || R2 _ 2
5 05 RCL7 | 3407
. 83 GTO 22
0 00 7 07 Ry _#
4 04 LBL 23
1 01 A 11 | Input #
0 00 f-1 32 R4 mean
5 05 STO 3| 3303
x 71 aglSTx | 3500 Rs_GHA
+ 61 DSP 21 for _Oh
RCL2| 3402 . 83
- 51 4 04 Re _polar
CHS 42 RTN 24 distance
1 01 LBL 23
f-1 32 A 11 Input A R7azimuth
R=-P 01 f-1 32 of polari
gl 3509 D . MS 03 (dec. de;.i
x 71 STO 2| 3302 Rs
RCL 3| 3403 glSTx | 3500
+ 61 RTN 24
f 31 LBl 23 | Input UCT Rg
COs 05 B 12
|~ 81 -1 32
x 71 = azimuth =D .MS 03 LABELS
STO 7| 3307 STO 1] 3301 AZ A
= Lo
Cc _angie
RCL4 | 3404 LBL 23 p gha O
- 51 C 13 | Input angle g pd/comp
0 00 if negative: add 360 {|f-1] 32 0
_gx> y | 3524 =D .MS 03 1
03 STO 4| 3304 2
6 0 glSTx | 3500 3
0 0 RTN 24 4
-+ 61 LBL 23 5
+ A1 D 14 Input GHA Oh 6
f 31 f-1 32 ) 7 used
~-D .MS 03 =D .MS 03 8
R/S 84 | Azimuth to mark STO 5| 3305 9
RCL7 | 3407 glSTx | 3500
0 Q0 RTN 24 FLAGS
gx>y | 3524 LBL 23 1
3 03 | E 15 | Input pd
b | 06 | . ) f-1 32 2
0O | 00 =D ,MS 03
+ 41 STO 6 1 3306 | continues at step 1

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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- )
Program Title  POLAR DIST. INTERPRETER

Contributor’s Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State  |ndiana Zip Code 46229

\_ _J

N
(P-r:gram Description, Equations, Variables, etc.  This is a support program used to generate the polar
distance of polaris, for a particular date, which is required for the reduction of observation
data to determine azimuth of polaris and which is required for use with the "AZIMUTH FROM
POLARIS" program, utilizing the Ephemeris Tables which list the polar distance about every

ten days.

pd = pda-pdb (nb) + pdb
—nbrma———

where: pda = polar distance after date of observation(from tables)
pdb = polar distance before date of observation (from tables)
nb = number of days before date of observation
na = number of days after date of observation
pd = polar distance required for the date of observation
Operating Limits and Warnings None
\ J

=

rThis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
@RNISH!NG, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. y
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\_

-
Sample Problem(s) On May 8, 1975, an observation was made on polaris. What was the polar

distance of polaris on that date?

Polar distance from ephemeris: May 1, 1975: pd = 50.93'
May 11. 1975: pd = 50.98"

STEPS: 7A, 50.93B, 3C, 50.98D, E, R/S, R/S.

Solution(s) pd=50.965 minutes or 0°50'58" (57.9")

7
Reference(s) Curtis, Kenneth S., MERIDIAN DETERMINATION by SOLAR and

POLARIS OBSERVATION, Manual #4 ISPLS Inc., 111 N. Capitol Ave., Indpls. In. 46204,
1975

NOTE: The within formulas are the work of CCC.




Ho User Instructions

POLAR DIST. INTERPRETER

« &3 4 g
STEP INSTRUCTIONS D A]l'h}\’;ldLITS KEYS D/?TT/TJ%THS
1 Enter program | B ]
2 Input number of days before nb A |l ]
2 Input polar distance before pdb eIl ]
2 Input number of days after na lc ]l 1
2 Input polar distance after pda o I ]
3 Compute polar distance in minutes e JL_ 1 | MM.MMM
4 (Optional) See polar dist. in D.MMSS LR/ | | | D.MMsS
5 (Optional) See seconds and tenths LRZS_Ju SS.S
6 See step 4 again (jumps to step 4) lrss I 1 | D.MMsS
for new case go to step 2 | 1L ]
L L ]
L]
NOTE: Days before and after refer to before and I Il ]
after date of observation. Polar Distance is L 1l ]
entered from the table in the format of MM .MM L_——_]I:j
l |
L]
L L]
L L]
LI ]
L1
L L]
LI ]
L1
LI |
L L ]
L JL ]
LI ]
L L]
L |
L ]
[ ||
LI 1
LI ]
L J




SWITCH TO W/PRGM. PRESS E] TO CLEAR MEMORY.

Program Form
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CODE

Eﬁ%\r oD COMMENTS Eﬁ%Y S%%?NEN COMMENTS REGISTERS
LBL 23 gl 3509 R1
A 11 Input nb é 06
STO 6| 3306 0 00 _
DSP 21 = 81 R,
. 83 LBL 23
0 00 | 8 08
RTN 24 ) 41 Rs
LBL 23 ) 41
B 12 Inputpdb || 4]
STO 7] 3307 | f 31 Ra
DSP 21 <D MS 03
. 83 DSP 21
2 | 02 ] . 83 Rs _
RTN 24 4 04
LaL 23 R/S 84 | SeepdD MMSS | |
e 13 | Inputnag gt 3509 Re n days
STO 8| 3308 f-1 32 before |
DSP 21 INT 83
2 83 _6 06 R7 pd
0 00 0 00 before in
RTN 24 X 71 minutes |
LBL 23 f=1 32 Rs
D 14 Input pda INT 83 n days
' STO 33 s 06 atter
9 09 0 00 Repd
DSP 21 x 7 after in
. 83 DSP 2] minutes
2 02 . 83 LABELS
RIN 24 1 01 Anb
LBL 23 R4S 84 See seconds & tenths B pdb
B 1 15| Compute gt 3509 cna
RCL 34 GIO 22 Dpda
Q 09 8 08 E compute
RCL7 | 3407 o
- 51 - ]
RCL6 | 3406 2
X 71 3
RCL 8| 3408 a
glSTx | 3500 5
+ 61 6
= 81 7
RCL7 | 3407 gused |
+ A1 9
DSP 21
- 83 FLAGS
3 03 1
A 4]
A 4]
RTN 24 See pd in minutes

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

@ )
Program Title MEAN TIME/ANGLE
Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street
Lcny Indianapolis State  |ndiana  ZiP Code 44229

Program Description, Equations, Variables, etc. This is a support program for any other program

which requires average time and/or angle as input data for meridian determination from
solar or star observation, which time is obtained from short wave radio time signals and
elaspe time obtained from a stopwatch and angle obtained from direct and reverse transit
(Theodolite) observations of a mark and the sun or star.

For Angle: % so - S mo plus 180° if negative
nso nmo
so = star angle direct reading or reverse reading - 180°
mo = mark angle direct reading or reverse reading - 180°
n = number observations
For Time: € wwv - £ sw
nwwyv nsw
n = number of

WWV = Radio time signals
SW = Stopwatch elaspe time

Operating Limits and Warnings

All angle/time inputes are in format of DDD.MMSSS and HH.MMSSS Time signals
obtained are from short wave radio. Best radio for this purpose that the author has

found is the "Realistic Time Kube" available from "Radio Shack", Registered
Trademarks.

k J
s N

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
EURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

J




Program Description II "3

Steps could be:
For angle: D, cLx, E, 0B, 180.0003CB, 33.0543A, 33,1439A, 33.2119A,
212,5928CA, 213.0816CA, 213,1642CA, D, R/S, (R/S to reset disploy)

For time: E, 23.26A, 23,27A, 23,28A, 23,29A, 23,30A, 23, 81A
.001478, .001668, .003158, .001878B, ,002018, ,002398, D, R/S

N

Sy —

Sample Problem(s) A sun shot was made where the following field data was obtained:
MARK SUN WWV TIME sW
00200'00"D 33°05'43"D 23:26 147"
33°14'39"D 23:27 16.6"
33021'19"D 23:28 31.5"
212059'28"R 23:29 18.7"
213°08'16"R 23:30 20.1"
180°00'03"R 213°16'42"R 23:31 23,9
What is the mean angle (mark to sun) and the mean UCT(coordinated universal time)?

Solution(s)
Mean Angle = 33°10'59.7"
Mean UCT = 23h28m09.1s

—

Reterence(s) Curtis, Kenneth., MERIDIAN DETERMINATION BY SOLAR AND POLARIS
OBSERVATION, Manual #4, I1SPLS Tnc., 111 N. Capitol Ave., Indpls. In. 46204, 1975

NOTE: The within formulas are the work of CCC.
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User Instructions

IVIEA

[N 'V} AIN
« B Kl O O T

(%))

JL

STEP INSTRUCTIONS DA}'A’;SL,TS KEYS D/?TT/%%TS
1 | Enter program l 1l ]
2 | (Optional) Set display to 4 places (DSP.4) L L J
2 |or (0 JlClx]
3 | Clear (Reg. 5,6,7 & 8) (el 1 | 00.0000
4 | For Mean Angle: [ 1]
5 | Enter Star angles: direct telescope DD.MMsS | [A ] | | DD.MMSS
6 | Repeat step 5 for any number | I ]
7 | Enter Star angles: reverse telescope pD.MMss | Lc ILA | | DD.MMSS
(To reconvert to direct angle push R/S L Il |
after pushing C) [ ” ]
8 | Repeat step 7 for any number L L]
9 | Compute mean angle o ][] |ppbp.mms
10 | See seconds and tenths LRZS_Ju SS.S
11 | See angle DDD .MMSS again and to reset L[ ]
display to 4 places. Lr/s ] |DDD.MMS$
12 | Return to step 3 for next mean angle L I I
12 | Or for mean time: L Il |
13 | Clear eI 1 | 00.0000
14 | Enter Radio time(Hours & Minutes) HH.MM a__ |l | |HH.MMO0
15 | Repeat step 14 for any number | Il |
16 | Enter elasped stopwatch time 0.MMSSS [B | | | 0.MMSSS
(from time of pointing to radio time) | J ]
Repeat step 16 for any number L | 1
17 | Compute mean UCT (D | | HH.MMSS
18 | See seconds and tenths [r/s I | |ss.s
19 | See time, HH.MMSS again and to reset display to [ L]
4 places. lrss JU 1 | HH.MMSS
20 | return to step 13 for next mean time | ”———]
or to step 3 for next mean angle L1
NOTE: Direct and reverse telescope pointings, star
or mark pointings, or radio and stopwatch times may 1l B
be entered in any sequence. Reg. 1 through 4 remain ufichanged. 1L ]

L

L L]
[

I

[

[

L

]
-
]




Program Form

SWITCH TO W/PRGM. PRESS E] TO CLEAR MEMORY.

115

sﬁ‘%‘%v S%%l&f . COMMENTS Eﬁ%y S‘E{%[\)NEN COMMENTS REGISTERS
LBL 23 f-1 32 if accident: push R 7
A 11 WWYV or star 1 o1 | R/S to cancel
' 41 %;S 84 |
f-=1 32 LBL 23 R,
~D.MS|__ 03 D 14 | compute R
f 31 | DSP 21
TF 1 61 . 83 Rj
1 01 4 04
8 08 RCL5 | 3405
0 00 RCL 6 | 3406 Ra
- 51 e 81
STO 33 RCL 7 | 3407
+ 61 RCL 8 | 3408 Rs = of
5 05 s 81 WWVor |
1 0] - 51 star
STO 33 0 00 Re _n of
+ 41 gx>y | 3524 | if negative: WWVor
6 06 1 01 add 180 star
LBL 23 8 08 R7 = of
9 09 0 00 SW_or
gt 3508 + 41 mark
g ) 3508 + 61 Rg n of
f-1 32 f 31 SWor |
SF 1 51 | Turn off =D _MS| 03 mark
RTN 24 R/S 84 | See mean angle Rg
LBL 23 glSTx | 3500 used
B 12 Stopwatch or mark || f-1 32 tests
\ 41 INT 83 LABELS
f-1 32 6 06 aFS/Wwv
-D.M5 03 0 00 BBS/SW
f 31 x 71 cRrsed
TF 1 41 f-1 32 D compute
] 01 INT 83 g clear
8 08 b 06 0
0 00 0 00 1
- 51 X 71 2
STO 33 DSP 2] 3
+ 61 . 83 4
7 07 1 01 5
] 01 RAS 84 | See seconds8tenths—{| 6
STO 33 cD‘zTo ;]>‘21 | 7
+ 461 re—compule 8
8 08 LBL 23 gused
GTO 22 E 15 clear
9 09 00 FLAGS
| IBL 23 STO 5 | 3305 tjused |
C 13 Reverse angle STO 6 | 3306
f 31 STO 7 | 3307 2
SF 1 51 turn on STO 8 | 3308
RTN 24 RTN 24

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

~ )

Program Title STOPWATCH

Contributor's Name Grant J. Munsey

Address 1331 S. Wolfe Rd. Apt. 80

City Sunnyvale State Cq, Zip Code 94087

Y J

S

Program Description, Equations, Variables, etc.  This program allows the HP 65 to be used as a
stopwatch. Elasped time may either be set to zero or allowed to accumulate at the
start of the program(A or B Function). The program has a built in calibration routine
which allows one to compensate for variations between different calculators. The constant
derived from calibration may be incorporated into the program itself to provide a custom
tailored card which will give more accurate results. Tests have shown that(after
calibration) accuracy of approximatly one second is attainable over the calculators
normal temperature operating range.

Operating Limits and Warnings The timer functions(A or B) will only run for about one and
one half hours continuously if the calculator is using its battries(fully charged) for
power.

\ Y,

S
This program has been verified only with respect to the numerical example given in Program Description II. User accepts and

uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
@NISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

__J




Program Description II v

available along the roadside.

Sample Problem(s} Find the accuracy of an auto speedometer given that mile markers are

\

Solution(s)  Upon passing a mile mark on the road start the timing function(A key) and hold
the auto's speed constant. Stop the timing function (R/S key) at the next mile mark.Calculate
the elasped time (C key). Now use the calculator to divide 3600 by the elasped time. The
result will be the average speed (miles/hour) of the auto between the mile marks.

r

L e —_ I e/

Reference(s) N.A.
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User Instructions

STOPWATCH

Time JCalib. | Tnit.

[(#2)

STEP INSTRUCTIONS DAt ONITS KEYS LA
1 Enter program L j[ ]
2 | Initialize el ] | constant
3 | Start timer(from zero) (Al ] ]
or - 11 ]
3 | Start timer (accumulating - | B ] ]
from last run) L I l ] ]
Stop timer B LMS_]L___] o
5 | Calculate total elasped time (c [ | f&&%ﬂ;_)}
convert time to HH . MMSS [ L |
HH=HRS., MM=MIN,, SS=SEC. [R/S ]| ] | HH.MMSS
6 | To run timer again go to 3 above | il ]
I ]
% * STOPWATCH CALIBRATION #% L L ]
LI ]
1 | Run program as above and use a real stopwatch to | I | ]
obtain the actual elapsed time in seconds. ) L Il | - ]
2 | Enter the time from step 1 ﬁ,:,‘;?:gg) Ll ] -
3 | Compute constant (D] | | constant
To custom configure a program card for a particular | B | ]
HP 65 replace the constant 10.000 under label "E" I I | o
with the value obtained in step 3. | | B
Lt ]
NOTE: Be sure to retain the CHS instruction after the L ]l ] )
constant since the program requires that the value in Ll ]
register 1 be negative. L I ]
L 1]
[ L]
L L]
Ll |
L 1]
L 1]
Ll |
LI 1]
L |




Program Form 1y
SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.
REY s%%l\)/fn COMMENTS E:%v S%%%EN COMMENTS REGISTERS
LBL 23 | settime= 0 0 00 this vglue R const.
A 11 | and count . 83 with the result
1 01 0 00 from "D"
CHS 42 0 00 R2
STO 8| 3308 | set up dez count 0 00
| LBL 23 loop CHS 42
0 00 STO 1] 3301 store const. R3
g 35 RTN 24 end "E"
DEZ 83 INC, count(add-1)
GTO 22 Ra
0 00
RTN 24 | end of "A"
LBL | 23 | leave time alone Rs |
B 12 and count
GTO 22
0 00 Re
RTN 24 | endof "B" =~ |
LBL 23 total
C 13 | elapsed time _ Rz
RCL 8 | 3408 | get count
RCL1{ 3401 | get const.
= 81 j‘alculatg ReDEZ
DSP g! of seconds count
? show time to
1 01 | nearest tenth Ro
R/S 84 | stop
3 03 convert time
6 06 to hours, LABELS
0 00 | minutes, seconds A start
0 00 B _cont,
= 81 C compute |
f 31 D _calib.
~D.MS 03 | HH.MMSS E _inite
DSP 21 o _used
. 83 I 1
4 04 2
RTN 24 | end "C" 3
LBL 23 | calibrate 4
FD 14 function 5
RCL 8 | 3408 | actual count 6
x=y | 3507 | put fsecinx | 7
STO 1 g30'| ' (—; and store g
DSP %% show const. to
. 3 places so it can FLAGS
3 03 | be put under "E" 1
RIN 24 | end "D"
LBL 23 initialize 2
E 15
1 01 | 7#% replace

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

2 N
Program Title PHOTOGRAMMETRY I

Contributor’'s Name  John A. Gilbert
Address 12214 East Kepner Place

LCity Aurora State Colorado Zip Code gn012

Program Description, Equations, Variables, etc. Thjs program will convert measurements on a tilted

aerial photograph into ground coordinates and find the datum scale at the point represented by
the measured coordinates. The photo measurements are made in a right-handed system with

the principal point as the origin and the ground coordinates are calculated with the nadir point
as the origin of another right hand system. @, the first rotation, is clockwise about the
optical axis, while t, the tilt angle, is counter-clockwise about the once-rotated photo
X=-axis.

Formulas used are:

. -y sint+fsect

H-h
- 1
(H-h) x x' = xcos B+ysin €
fsect-y'sint
y (H-h) y' cost y' = xsin 8 +y cos €+ ftant
fsect-y'sint
Operating Limits and Warnings For counter-clockwise values of 8 and clockwise values of t,

the stored parameters are negative.

Focal length is in inches. Flying height above terrain (H-h) is in feet.
Photo coordinate measurements (x & y) are in inches.

Ground x & y are in feet.

f = focal length

. J
( A

his program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without

reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
iURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

J




Program Description Il .

-
vy oY | b
-’-\_
P . . \ 7 _X
nnc‘PF;.‘n_\.____ %"“Tﬁr\‘\' ‘-:{-['
™~
AEE
L 1 g Nodir Poirit

-
Sample Problem(s) For a photo taken 5000 ft. above the ground with a 6 inch focal length
camera and orientation angles 0=5°, t=2°, Find the length of a line between two

points whose photo coordinates are:

X, = 1.00in X2 = 3.26in
Y, = 1.15in Yo =-0.51in
Y
\
. X
~2

Solution(s) 5,0 STO 1 2.0 STO 2 5000.0 STO 3 6.0 STO 4
X, = 752.49 Ft.

1.00 STO7 1.15 STO8 A B C D
E Y, = 1210.61 Ft.
3.26 STO7 0.51 CHS STO8 A B C D Xo = 2741.47 Ft,
E Yo = -11.99 Ft.

2741.47 v 752,49 - 11.99CHS } 1210.61 - ¢ R=P = 2334.69

Thus the distance between the two points is 2334.69 Ft. on the ground.

\_

7
PHOTOGRAMMETRY by F. H. Moffitt, International Textbook Company,

Reference(s)
second edition, 1967
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User Instructions

PHOTOGRAMMETRY I

X : X 2 | 3
STEP INSTRUCTIONS DATATUNITS KEYS DRl s
1 Enter program I j[ ]
2 | Enter parameters I Ji! ]
Rotation Angle 0 [sto J[1 ]
Tilt Angle t [sto][2 ]
Height Above [ Il ]
Terrain (H-h) ft. | [sTO J[3 ]
| Camera Focal L jl ]
Length f ft. [stoll4 ]
3 | Store Photo [ 1 ]
Coordinates X [STO ][ 7 ]
of any point Y LS_TE[ 8 ]
L L]
4 | Compute X' | ] [ x' in
5 | Compute y' [ B 7{ ] Y' in
6 | Compute Scale at the point [ C “ ] S
7 | Find Ground | H———I
X coordinate (ol 1 |Ix Ft.
8 | Find Ground L__][__]
Y coordinate el 1 |v Ft.
9 | To obtain data for any other point, repeat 3 L il ]
through 8 [ | ]
LI ]
LI ]
L]
L]
L]
l 1
[ ||
L L ]
I |
LI ]
LI 1
L]l |
LI 1]
L |




SWITCH TO W/PRGM. PRESS m TO CLEAR MEMORY.

Program Form

123

KEY

CODE

KEY CODE

ENTRY | SHOWN COMMENTS ENTRY | SHOWN COMMENTS REGISTERS
TBL 23 = 81 R, 0
A 11 g 35
RCL 7| 3407 X 04
RCL1| 3401 1 01 R, T
f 31 2 02
CosS 05 71
x 71 STO 7 R (H-h)
RCL 8| 3408 RTN 24
RCL 1| 3401 L 23
f 31 D 14 Rs f
Sin 04 RCL 7| 3407
x 71 RCL5 | 3405
- 51 X 71 Rs X'
STO 5| 3305 1 01
RTN 24 2 02
LBL 23 - 81 Re Y'
B 12 RTN 24
RCL7 | 3407 LBL 23
RCL 1| 3401 E 15 Ry X
f 31 RCL 7| 3407 S
SIN 04 RCL 6 | 3406
X 71 X 71 Rs Y
RCL8| 34 RCL2 | 3402
RCL 1 3401 f 31
f 31 COsS 05 Rg
COsS 05 x 71
x 71 1 01
+ 41 2 02 LABELS
RCL4 | 3404 =+ 81 A X
[ RC1 2 | 3402 RTN 24 B_Y'
f 31 | gnop 3501 c.S
TJTAN 06 D
x 7 0 ¥—
+ 61 o
STO 6| 3306 1
RTN 24 2
LBL 23 3
13 4
RCL4 | 3404 5
I RCI 2 | 3402 6
f 31 7
Ccos 05 8
-~ 81 9
RCL 6 | 3406
RCL2 | 3402 FLAGS
f 31 1
SIN 04
X 71 2
- 51
| 3403

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCM SET AT W/PRGM.
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Program Description I

S
Program Title PHOTOGRAMMETRY IT
Contributor's Name  John A, Gilbert
Address 12214 E. Kepner Place
City Avurora State Colorado Zip Code 80012 J
.
- )
Program Description, Equations, Variables, etc.  This program will compute the values of differential
orientation element corrections for independent relative orientation of two photographs in
an analytical plotter(Kelsh, A-7, etc.). The output values of omega, phi, and kappa are the
result of a least squares adjustment of observed y- parallax at six points in the stereo model
formed by the two photos.
The equations used are:
8 - h (-2P1-2P2+P3+P4+P5+P6)
U)L -
442
8 o _ h (P4-P6)
LS 2 bd
R 2 bd
242
8 =(P2+P4+P6-(3h+ ) Luk)
KL 3b
The AK correction
3+P5 - (3h 2
SK = (P1+P3+P5 - (3h+—H ) &U‘_)
R 3b
Operating Limits and Warnings User must press R/S after computing §w,_ using subroutine A, then
use B & C to find SK‘ and §Kg.
All linear measurements must be in the same units (inches or MM),
Output angles are in radians.
\ )
Ghis program has been verified only wrth respect t: the numerical example given in Program Description Il. User accepts and_ll
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.

NEITHER ISPLS, INC. 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 ISPLS, INC. 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 *

- N
> 2
I- h is the projector principal distance.*
L Vi Points 1 and 2 should be at or near the
T A AV 2 conjugate principal points
*-Projector Focal Pt. to Table
4
3 b ,I
\_ J
rsamme Problem(s}  For a stereo model with dimensions d = 125mm, b =250mm, h = 300mm,
an operator estimates parallax values as:
P1 =1.0mm P2 =-1.0mm P3 =1.25mm
P4 =-1.50mm P5 = 2.0mm Pg = 1.50mm
Find initial approximations to the needed differential rotations.
Solution(s) 1.0, STO 1, 1.0, CHS, STO 2, 1.25, STO 3, 1.5, CHS, STO 4, 2.0, STO 5,
1.5 STO 6, 250.0, STO 7, 125.0 STO 8, 300, STO 9, DSP,
. 9 A Sw =0.002517361 RAD
R/S, B 9x,_ =-0.001333333 RAD
C 2xg = 0.005666667 RAD
D 2oL, = - 0.002500000 RAD
E S0 = - 0.000625000 RAD
Now the operator should make the corrections, then observe parallax and repeat if needed.
\_ J
( )
Reference(s)
lL — —_ —/
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User Instructions

PHO JOGRAMM

AMA R ]

« S
STEP INSTRUCTIONS DA}T\?'{,’L,TS KEYS DA?TT/TJ%TS
1 Enter Program I Hil ]
2 Store constants: constants L[stoll1 ] | Parallax
Parallax at (mm or in.) [stoll2 ]
Points 1 - 6 (sToj{3 |
Model Dimensions LEI—C--J{—]
b [stollz ] |»b
h lstolls ] [
d [sTO][9 ] |d
3 Compute §uoe la_ ]l ] | e
4 Compute the correction to the ©%  element LR/ || ] Ar
5 Compute DK, sl N DKL
6 Compute D Ke [c | I dKr
7 Compute © @ [D I ]| se.
8 Compute © ©wr Le [ 1 20
LI ]
L |
(NOTE: Sk,=%x-Ak ) [ i J
P Ll ]
Ffom B,C ]
LI ]
LI |
Lt 1]
[ 1]
I ||
l ||
I |
l |
[ ||
l 1
LI ]
LI 1]
LI ]
LI ]
LI 1
L |




swirck 1o wreaom. press 1] [ PRGM ] 10 cLear Memony.
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CODE

EREYY | ey COMMENTS ENTRY | STOWN COMMENTS REGISTERS
LBL 23 41 RsP1
A 11_|_Compute 2w + 61
RCL1| 3401 ] 03
RCL2]| 3402 ry 81 R2P2
- 51 RCL7 | 3407
2 |02 = | 8
X 71 L RTN 24 R;P3
RCL 3| 3403 LBL 23
+ 61 C 13 Compute KR
RCL4| 3404 RCL 1| 3401 RaPy
RCL5 | 3405 RCL3 | 3403
RCL 6 | 3406 RCL 5 | 3405
+ 61 | + 41 RsPs
+ 41 + 61
+ 61 3 03 Rp
RCL 8| 3408 s 81 6P¢
X 71 | RCL 7 | 3407
RCL 34 = 81
9 09 RTN | 24 Ry b
f-1 32 LBL 23
X 09 D 14 | Compute >P.
= 81 RCL 4 | 3404 Rs_h
4 04 RCL 6 | 3406
< 81 - _ 51
R/S 84 RCL 8 | 3408 Rg d
} 41 x 71
RCL 34  RCl 34
9 09 | | 9 09 LABELS
f=1 321/ = 81 A _Dwe
Ix_ 09 1/ RCL7 | 3407 B SK.
2 02 1/ = 81 C _SKe
x 71_|[ Compute 2 02 D 3D
RCL 8| 3408 \®K. & BKe = 81 E_29e
- 81 | Corrections RTN 24 o
RCL8 | 3408 LBI 23 1
3 03 |\ E 15 | Compute FXONY 2
X yAlA RCL 3 | 3403 3
+ 61 1\ RCL 5 | 3405 4
| x 71 |1 - 51 5
3 03 | | RCL 8 | 3408 6
- 81 x 71 7
RCL7 | 3407 RCL 34 8
= 81 9 09 9
R/S 84 = 81
RTN 24 [RCL 7 | 3407 FLAGS
LBL 23 + 81 1
B 12 Compute S Ke 2 02
RCL 2 3402 -+ 81 2
RCL 4 | 3404 RTN 24
RCL& | 3406 gnop 3501

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

- S
Program Title. PHOTOGRAMMETRY III

Contributor's Name John A. Gilbert

Address 12214 East Kepner Place

City Aurora State Colorado Zip Code 80012 J
\_

—

Program Description, Equations, Variables, etc. This program computes the values of differential
orientation element corrections for dependent relative orientation to another in a universal
plotter (Kelsh, A - 7, etc.). The output valuesof by, bz , Omega, Phi, and Kappa
result from a least squares adjustment of observed y - parallax at six points in the stereo
model formed by the two photos.

The equations used are:

ch. (]+ 2d2)
SY = 1/3 (P1+P3+P5) - h\  3h2 ) Squ

_ h (P5-P3) N AY
Sz, =

h (-2P1-2P2+P3+P4+P5+P6)
Sw = 4d2

h(P4- P6+P5-P3
56 - !
2bd

_ P2+P4+P6-P1-P3-P5
oK = .

Operating Limits and Warnings Al linear input quantities must be in the same units. Output
linear values will be the same as input. Angular output is in radians.

\ J

qhis program has been verified only with respect to the numerical example given in Program Description Il. User accepts nnd—,l
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without

reliance upon any representation or description concerning the program material.
| |

REGARD TO THIS PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER ISPLS, INC. 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.

NEITHER ISPLS, INC. NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH7




Program Description Il ]29

-
> 6
r h is the distance from projector
3 Ay focal point to the model plane.
\ L o 2 Points 1 and 2 should be at or near
X the conjugate principal points.
3 A
L —b —
r

Sample Problem(s} For g stereo model with dimensions d = 125mm, b = 250mm, h = 300mm,
an operator estimates parallax values as:

P1 =1.0mm P2 =-1.0mm P3 =1.25mm
P4 =-1.50mm P5 = 2.0mm Py = 1.50mm

Find initial approximations to the needed differential translations and rotations.

Solution(s) 1.0, STO 1, 1.0, CHS, STO 2, 1.25, STO 3, 1.5, CHS, STO 4,
2.0, STO 5, 1.5, STO 6, 250.0 STO 9, 125, STO 8,

300, STO7, DSP, . 9, A — 5y, = 1.416666667  mm
B — 6z = 0.9200000000 mm
Correct and repeat C — 50 = -0.010800000 RAD
D — 2K =0.002333333 RAD
as needed.
E — dw = 0.015600000 RAD
R/S — by =5.221666668 mm
Py:dy~DY = -3.805000001 mm
\
Reference(s)
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PH() () RAMNM R "
(EMNEI IS E ¢

User Instructions

(3]

INSTRUCTIONS

INPUT

KEYS

OUTPUT

(NOTE: By = By — Ay )

L true correction

I
I
]l
l

—J
—

—J
—

—J

—J
—

==

—
—

-
—

F:

;

r:

Il

-

DATA/UNITS DATA/UNITS
1_| Enter Program | B |
2 | Store constants: constants [STO J[1__ | | constants
Parallax at (mm or in.) lstoll2 ]
points 1 -6 [eTC.] ]
Model Dimensions l__]u
h [sto {7 |
d sto J[s ]
b v [sto llo ]
3 | Compute %Y. la__ i | 2Y.
4 | Compute 9=z s I ] 22
5 | Compute % ® lc 1l | 2@
6 | Compute 2K lp [ j DK
7 | Compute Dw LE L ] DL
8 | Calculate the correction to Dy, LrR/s | ] Ay
L]

]

|




SWITCH TO W/PRGM.

Program Form

PRESS m TO CLEAR MEMORY.
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KEY

CODE

ENTRY | SHOWN COMMENTS ENTRY | SHOWN COMMENTS REGISTERS
181 23 RCL 5 | 3405 R1_Py
A 11 | calculate 9y - 51
| RCL 1] 3401 - 51
RCL 3 | 3403 RCL 34 | Rz P,
L RCL 5| 3405 i 09 _
+ 61 = 81 | _
+ 61 3 03 Rs Pg
3. 03 - 81
- 81 RTN 24
RTN 24 LBl 23 _ Rs P4
LBL 23 E 15 | Calculate % w
B 12 calculate 2z RCL 1 | 3401
RCL 5| 3405 RCL 2 | 3402 Rs Pg |
RCL 3| 3403 61
- 51 2 02
RCL 7 | 3407 X 71 Re Pg
x 71 CHS 42
RCL8 | 3408 RCL 3 | 3403
2 02 |+ 61 R;_h
X 71 RCL 4 | 3404
+ 81 RCL 5 | 3405 I _
RTN 24 RClL & 3404 Rs_ d
LBL 23 + 61
13 calculate 2@ + 61
RCL 4 04 + 61 Rg b
RCL 6 06 RCL 7 | 3407
- 51 x 71
RCL 5 | 3405 RCL 8 | 3408 LABELS
+ 61 f-1 32 A_Dy |
RCL 3 | 3403 S | 09 B_ %z
_ 51 - 81 cC_9¢
RCL7 | 3407 4 04 D_%K
X 71 e 81 E_2w
RCL 8 | 3408 R/S 84 o
RCL 34 B 4] 1
09 RCL 8 | 3408 )
2 02 RCL7 | 3407 3
x 71 = 81 |/ a
[ X 71 f-1 32 5
+ 81 vx_ [0)°4 Compute Dy 6
RIN 2 02 7
LBL 23 71 8
D 14 | Calculate 2R 3 03 |\ 9
RCL 2 | 3402 = 21 \
RCL 4 | 3404 1 01 FLAGS
RC1 6 3406 + 61 1
+ 61 L7 | 3407
*+ 61 X 71 | 2
RCL 1 | 3401 71 |/
RCL 3 | 3403 R/S 84

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I

s _j—l
Program Title CURVED STREET FIT
Contributor's Name Charles C. Campbell, LS
Address 9841 East 21st Street
City Indianapolis State Indiana Zip Code 46229
\ _/
N
Program Description, Equations, Variables, etc. Computes the centerline tangent length and
coordinates of the Pl of a curved street so that the R/W PC and PT will fail on the R/W
line of the curved street, on each side, given the coordinates of the PC centerline, the
azimuth of one tangent, the R/W width of the connecting curved street, the radius and
the coordinates of the radius point of the opposite curve. Both tangent lines are
radial to the curves.
T= 82_- A2
2Bcos A +2A
_ 2 2
Where: A = R® - (1/2 R/W)
2
B = JIN3-N1)2 + (E3- E1)2
O = Azimuth-tan~1[ E3 - E1
N3 - N1
Operating Limits and Warnings See notes on page 3
\ J
. . . . . N
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. NOR THE CONTRIBUTOR SHALL
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
@RNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. y




Program Description 1l o

1
N 627.2%0
@ E S66.24>
N ©00.00
€ GoOo.00
- y
4 )

Sample Problem(s}) NO. 1: Solve for the curve tangent and coordinates of the Pl for curve
with Pl numbered 2 in the above sketch.

STEPS: A, 627.25R/S, 566.349R/S, 309R/S, 50R/S, 175R/S, 550R/S, 275R/S, R/S, R/S

NO.2: Solve for curve with Pl numbered 5.
STEPS: A, 534.904R/S, 447.546R/S, 95R/S, 50R/S, R/S, 600R/S, R/S, R/S, R/S

Solution(s)
Solution No. 1: T = 86.681 No. 2: T = 67.558
N2 = 681.800 N5 = 529.016
E2 = 498.985 E5 =514.847
L J
Reference(s) None: The within formula for T is the work of CCC. )
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User Instructions

CURVED STREET FIT

|
|
1]

I |
|

ANy el Az JRAV] R OIN3ZES
STEP INSTRUCTIONS ATy UNITS KEYS LA

1 | Enter program | l ]
2 | Input coordinates of Point 1 (A I ]
3 | Enter N1 NI lres I ] N1
4 | Enter EI El [Res L] El
5 | Input N azimuth (point 1 to 2) po.mmss | B J[ ] A2
6 | Input R/W width R/W < ] R/W
7 | Input radius (from point 3) R o [ ] R
8 | Input coordinates of Point 3 and compute LE I |
9 | Enter N3 N3 Lres I ] N3
10 | Enter E3 E3 lres I ] T
1 [Res I ] N2
12 l R/S | | E2

The coordinates of Point 2(the Pl) are now in the I 1l i

starting position for use with the "Azimuth Traverse/ L ]L 1

Inverse" program | Il ]
13 | Recompute using the last data entered. | Il |

(allows changing a known data item without [RMJLRLS_] T

reentering the rest.) LrR/s |l ] N2

[Res I ] E2
| ]

NOTES: L L]

T=Tangent length of curve l L ]

R=Radius N | 1l ]

Steps 3 through 10 may be executed in order by [ L |

entering data with R/S and the function keys need [ L]

not be pushed. The function keys are used to change l i 1

or correct given data. Flashing "zero" indicates that | ”_——]

the problem is ambiguous, eg: R/W > 2R | 1L ]

|
l
L
L ]
L
l
[

JLJ




switch 10 wierom. press Lf] [ PRGM ] 10 cLear Memony.

Program Form
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Eﬁ%EY S%%Q; 3 COMMENTS Eﬁ%y s%glngN COMMENTS REGISTERS
RCL 34 F—] 32 Rl BL Tl
9 09 R—=—P 01 _and |
STO 2| 3302 RCL 3| 3403 N2
RCL4| 3404 + 61 R, E3
- 21 | STO 1| 3301 temp.
RCL 8] 3408 [ RCL2| 3402 | ¢ E2
| RCL 3| 3403 STO 33 Rs _NI1
- 51 9 (015
f 3] RCL4 | 3404
R—P 01 g? 3509 Ra _EI1
STO 1| 3301 + 61
f-1 32 STO 2| 3302
' Q9 | RCL 1 3401 Rs
RCL 6| 3406 R/S 84 | See N2 azimuth
2 02 RCL2 | 3402
-~ 81 R/S 84 | See E2 Re R/W
f-1 32 Qo | 00
X 09 - 81 error stop
CHS 2 IBL | 23 Ry
RCL 7| 3407 A 11 radius
f-1 32 DSP 21
vX 09 . 83 Rs N3
+ 61 3 03
- 51 CLX 44
glSTx | 3500 R/S 84 | Input N1 Rg_E3
F 31 STO 3| 3303 '
v 09 R/S 84 | Input EI
2 02 STO 4| 3304 LABELS
X 71 R/S 84 | Input azimuth A N1 EIl
RCL 5| 3405 LBL 23 B i%ﬁ
gl 3509 B 12 C
- 51 f-1 32 D _R
£ 31 “D,MS| 03 E N3 _E3 |
COs 05 STO 5| 3305 0
RCL1 | 3401 1 gLSTx | 3500 1
X 71 R/S 84 | Input R/W 2
2 02 LBl 23 3
X 71 {1 C 13 4
|+ 61 STO 6| 3306 5
= 8] R/S 84 | Input R 6
g 35 LBL 23 7
ABS 06 D 14 8
STO 11 3301 STO 7 | 3307 9
RCL2 | 3402 LBL 23
STO 33 E 15 FLAGS
RCL 1| 3401 STO 8 | 3308
R/S 84 See T R/S 84 | Input E3 2
RCI 5| 3405 STO 33
RCL 1 3401 9 09

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
- ~

Program Title EQUAL DELTA REVERSE CURVES
Contributor's Name  Charles C. Campbell, LS
Address 9841 East 21st Street
City Indianapolis State Indiana  Zip Code 46229
\_ _J
)
Program Description, Equations, Variables, etc. Computes the radius of the second curve, the
delta of both curves(equal), and the coordinates of the point of reverse curve, given
the azimuth (RP to PC), radius and coordinates of the radius point of the first curve
and the coordinates of the PT of the second curve.
R= a2-R12
2aCos A+ 2RI
Sin& = aSin A
R1T + R2
_ 2 2
WHERE: a = (Nrp1-Npt2)© + (Erpl - Ept2)
A= tan™ ! Erpl - Ept 2 -Azl
Nrpl - Npt 2
See page 3 for connotations
Operating Limits and Warnings See notes on page 3
. J
Ghis program has been verified only with respect to the numerical example given in Program Description II. User accepts and
uses this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without
reliance upon any representation or description concerning the program material.
NEITHER ISPLS, INC. 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 ISPLS, INC. 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 Il w

N 22g,
izims.gg

Curve 2
Az ).
—_— =~ 27500213 " Pﬁc_‘> R
—=22c37 So/s CuRvVE |
d
e R% be
.00
\__ € 1¢0.00

\

Sample Problem(s} Compute for R2, delta, and coordinates of the PRC for the problem in
the above sketch:

STEPS: A, 95R/S, 160R/S, 275.0237R/S, 60R/S, 225R/S, 145R/S, R/S, R/S, R/S, R/S.

Solution(s) R2 = 201.090
Delta = 29924'07"
NPRC = 128.937
EPRC = 110.520

\_

Reference(s) None: The formula for R2 is from the files of Ursell Cox.
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EQUAL A REVERSED CURVES
L RPL L AZI] RTJPT 2 Jeompule

User Instructions

<« B <

STEP INSTRUCTIONS DATA UNITS KEYS LA A

1 Enter program L ]r ]

2 | Input coordinates of Rad. Pt. 1 LA Il ]

3 | Enter Northing Nrpl Res I ]

4 | Enter Easting Erpl LR/S ]I ]

5 | Input azimuth curve 1 (RP to PC) DD .MMSS LB__Ju

6 | Input radius curve 1 R1 lc I ]

7 | Input coordinates of point 3 (PT) [0 |

8 | Enter Northing Npt2 l R/S | I

9 | Enter Easting Ept2 I R/S | |

10 | Compute (push R/S or) Le |l ] R2

1 lees L1 | &

12 LMSJLJ Nprc

13 lres I 1 | Eore

The coordinates of the PRC are now in the starting l i |
position for use with the "Azimuth Traverse/Inverse" [ Il ]
program, L L |
LIt 1
L JL 1]
NOTES: Steps 3 through 10 may be executed | I ]
in order by entering data with R/S and the function L I l
keys need not be pushed. l Il |
The function keys are used to change or correct l |
given data. L IC ]
A negative value or a flashing "0" for R2 means the I ]l ]
problem is indeterminate or ambiguous. L |
R2 = radius of second curve L ]
pt = point of tangent LI ]
pc = poin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>