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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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INTRODUCTION

~ 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
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Program Title ANGLES TO AZIMUTH

Contributor's Name Charles C. Campbell, LS

 
 

 

 

 

 

 
 

     

Address 9841 E. 21st Street

City Indianapolis State |ndiana 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

L 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
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Sample 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.

Solution(s) 1. 329-38-42= beginning azimuth

2, 57-33-01
3. 118-16-29
4, 234-05-22
5. 189-49-19
6. 295-03-35
7. 329-38-42

\_

%

Reference(s) None

Neo — 1) 

  

  



User Instructions
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ANGLES TO AZIMUTH 1.5

IFooLon
 

 

STEP INSTRUCTIONS
INPUT

DATA/UNITS KEYS
OUTPUT

DATA/UNITS
 

— ° Load Program
 

Optional (See flag)
 

Input Bgn. Az, DDD.MMS]
 

Input Defl. Left DDD .MMS!
 

or Defl. Right DDD. MMS]
 

or Angle Left DDD. MMS]
 

or Angle Right DDD . MMS]
 

If next angle is same type, enter angle, push R/S.
 

G
l
O
d
d
i

W
I
N

Or return to step 4 for next angle
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

LIL]

LAI]
[8IL]
[cL]
[DoJL]
LeIL]
LL]

 

1.5
 

 

Az.
 

Az.
 

Az,
 

Az.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       



Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE COMMENTS KEY CODE COMMENTS
ENTRY |SHOWN ENTRY SHOWN

]
- 32

1
STO8 3308

4

15 Angle right

ew azimut

azimuth

3308

84 |New azimut 

 

REGISTERS
 

 
Ri
Bgn. Az.
 

 

R2 360

 

 

R; 180
 

 

 

Ra
 

 

 

Rs
 

 

 

Re
 

 

 

Ry
 

 

 

Rg used

DSZ
 

 

Rg used
tests
 

 

 

LABELS
A Bgn.Az.

Def. L
Def.R
A i

O
O
N
O
U
M
B
D
W
N
=
-
=
0
M
D
O
D
®

   FLAGS  
 

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



Program Description I
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Program Title

~~

AZIMUTH TRAVERSE/INVERSE

 
Contributor's Name Charles C. Campbell, LS

Address | 9841 East 21st Street

City Indianapolis State Indiana Zip Code 44229
 

 
 

 
 

Program 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 = tan~1 E2- EI

N2 - NI

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

L | 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
FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. »   
  

 



Program Description II
 
 

 

 
 

 

  
 
 

 
 

 

  
 

 
   
 
  

( I © N 290.87 h
50.05" E 368.777 |

, N 90.888
LL € 302.41) NT S. P

(
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

\_ _
SN

Reference(s) Any surveying textbook.

I

L — — —— — -  



User Instructions
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  AZIMUTH TRAVERSE/INVERSE
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STEP INSTRUCTIONS oatUNITS KEYS ooTs

1 Enter program CC]

2 Input starting coordinate (Note 1) 1.00

Starting Northing NI (resJL]

Starting Easting El [ResIL]

3 Traverse point to point (Note 2)

3 Or traverse from same point (Note 2) [DJ[A

4 Input azimuth [RsI]

5 Input distance (see north coordinate) d (rsJL] Nn

6 (See east coordinate) [R/sJ] En

Repeat steps 4,5, &6 or go to steps 2,3,7, or 11 [0]

7 Inverse point to point (Note 2) [c[Ee

7 Or inverse from same point (Note 2) [(pJe

8 Input next north coordinate Nn [R/S]

? Input next east coordinate (See azimuth) En [R/SJ] azimuth

10 (See distance) (R/SJ] distance

Repeat steps 8,9, & 10 or go to steps 2,3,7,11 [0

11 Recall last azimuth and rotate (Note 3) [8[|

12 No rotation [R/S]]

12 Rotate xxOxx'xx" right (Note 4) dd.mmss [R/S[|]

12 Rotate xxOxx'xx" left dd. mmss
 

Continue at step 5
 

 

NOTE 1: Point 2 from intersection programs by the
 

contributor, is in starting coordinate position.
 

NOTE 2: C or D key does not have to be pressed, if itjwas
 

pressed during prior computation.
 

NOTE 3: Last azimuth travered or inversed.
 

NOTE 4: OK if azimuth is negative or exceeds 360 degrees.
 

NOTE 5: When traversing with south azimuths, the use} may
 

input the south azimuth, (without 180 degree rotation), then
 

input the distance as a negative value, which has the dffect of
 

rotating the azimuth 180 degrees.
 

  
[IC]
[IL]
[IC]
[IC]
LIC]
[IC]
LL]
CIC]
LIC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        



Program Form

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

KEY CODE
ENTRY SHOWN COMMENTS

 

KEY CODEENTRY SHOWN COMMENTS REGISTERS

GT 22 Ry N1__
Nn

 

84 Input N1  

 

84 R, El

En
 

23 23 R3
15 Inverse azimuth

 

Ra
distance

| N2(See dist inversed
Rs N2

Input E2

Re E2_

 

 

 

Rs

 

Rs

 

Rg

 

LABELS

 

23 st azimuth

00
 

FLAGS
1 _used

 

   
 

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

 

 
 

 

 

 

)

(rogram Title  AZIMUTH-AZIMUTH INTERSECT

Contributor's Name Charles C. Campbell, LS
| Address 9841 E. 21st Street

City Indianapolis State [Indiana Zip Code 46229
\_ J

7)

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 = El + aSin A

 

Operating Limits and Warnings

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

\ | y,

s 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
FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. J     
 



Program Description II
11

 

 

 

 

 
 

 

 

 

 

   
 
   

[ )

N 100.00
\ £ 100.00

J

r D
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

Reference(s) Welch, Harold J., Traverse Tips, out of print. h   
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User Instructions
 

 

 

«1111|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS pablo KEYS DATs

1 Enter Program [I]
2 Start (See flag) [AJL] 2.00

3

|

Input north coordinate of point 1 N1 [resJ]

4

|

Input east coordinate of point 1 El (resJL]
5 Input azimuth of line 1-2 A [R/SI]

6 Input azimuth of line 2-3 B [R/SJ]

7 Input north coordinate of point 3 N3 [Rs1]

8 Input east coordinate of point 3 E3 [RASJ] dist. a

; REIL] dist. b
10 See north coordinate of point 2 [ResJ] N2

11 See east coordinate of point 2 [R/SJ] E2
 

 

 

 

 

 

 

 

 

 

 

 

12 Return to step 2 for next intersection

NOTES:

1 a =distance line 1-2

2 b = distance line 2-3

3 Coordinate of point 2, the intersection point, is

stored for use as the starting coordinate with

"Azimuth Traverse/Inverse" program,

4 Flashing 0 indicates the problem is ambiguous. Lines

will never intersect.

5 Azimuths have 1-0 format of DDD .MMSS
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        



Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE COMMENTS KEY CODE
ENTRY

|

SHOWN COMMENTSENTRY SHOWN

7
-1 32

R—=—P 01

A

61

4
LSTx 3500

MS
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REGISTERS
 

 

R
NTNZ
 

Ra|
El E2

 

Rz_A

 
Rs B

 
Rs used

 

 

Re
Sin B-A—
 
Ry a

 

Rs

 

Ro

 

LABELS

start

used
O
Q
C
O
~
N
O
C
O
U
L
W
A
R
W
N
=
-
=
0
M
O
D
O
>

   FLAGS   
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
 
 (~ )
Program Title AZIMUTH-DISTANCE INTERSECT

Contributor's Name Charles C. Cabpbell, LS

Address 9841 E 21st Street

 City Indianapolis State |ndiana Zip Code 46229

_
 

 
 

 
 

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 = El +a SinA

 

Operating Limits and Warnings Flashing O indicates that the problem is ambiguous; eg: the
two lines will not intersect.

 

 

. 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. J    



Program Description II
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\_

 

Z

 

 
 ~

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.

 

 
LONG SHORT

 
 

 
  Welch, Harold J., Traverse Tips, out of print.

Solution(s)

No. 1 a 308.167 No. 2 a = 289.474

B 134-17-49 B =130-18-56

N2 327.906 N2 = 314.082

E 2 307.425 E2 = 294.843

\__ J

Reference(s) h
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User Instructions
 

  

 

AZ.-DIST. INTERSECT
Mong Jhert]11 JE

 

a111 1|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAONITS KEYS ooo

1 Enter Program C0]

2 Choose long intersection [a1]

2 Or short intersection (gC

3 |Input North coordinate of point 1 NI Crus]

4 |lInput East coordinate of point 1 El [RAI]

5 |Input azimuth of line 1-2 A [Res]

6 |Input distance of line 2-3 b [Res|

7 [Input North coordinate of point 3 N3 [resi]

8 [Input East coordinate of point 3 E3 [RAIL] dist. a

9 [RSI] 8
10 See North coordinate of point 2 [rs] N2

11 See East coordinate of point 2 [RAIL] E2

12 Return to step 2 for next intersection [I]

[JC]
[J]

NOTES: JC1
1 |a = distance line 1-2 CC]

2 |B = azimuth line 2-3 [I]

3 |Coordinate of Point 2, the intersection point, is C1]

stored for use as the starting coordinate with | [C1]

"Azimuth Traverse/Inverse" program. 0]

4 |Flashing O indicates the problem is ambiguous. Lines [IC]

will never intersect. [1]

5 Azimuths have 1/0 format at DDD .MMSS CJC1]
 

 

 

 

 

 

 

 

 

 

LIC]
LIC]
LIL]
LIL]
LIC]
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Program Form

SWITCH TO W/PRGM. PRESS [J] TO CLEAR MEMORY.

KEy

|

CODE KEY

|

CODE
ENTRY

|

SHOWN COMMENTS ENTRY

|

SHOWN COMMENTS REGISTERS
~ ABS 06 Ry N

4

LABELS

+

L 2 |3402
- 51

=1
N

Cc n

+

C
O
N
O
R

W
N
=
-
=
O
0
M
O
O
>

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

 

~ S
Program Title DISTANCE - DISTANCE INTERSECT

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

Cy 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 =v (E3-E1)2 + (N3-N1)2 Azimuth (1-3) = tan"! E3-E1
Na-NT

c=d2 +q2- b2

2d N2 = N1 + aCos A
E2 =El1 + aSin A

 

 

Operating Limits and Warnings Flashing 0 indicates that the problem is ambiguous; eg:the sum
of the two lines is to small to intersect.

\ ww,
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.   ww,
 

 



Program Description II
19

  

   
  
 
 

 

   
  
  

Reference(s) Welch, Harold J., Traverse Tips, out of print.

——— —
en —

N

it

N 100.00 >» 3 c ee
L € 100.00 \ ’ p

é CO)
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

_ J

_ Sm
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User Instructions
 

 

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Azimuths have |-O format of DDD .MMSS
 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAUNITS KEYS DOTS

1

|

Enter Program LC]
2

|

Start (See flag) LIC] 3.000
3

|

Input north coordinate of point 1 NT [RSC]
4

|

Input east coordinate of point 1 El [RSC]
5

|

Input distance of line 1-2 [RsJ]

6

|

Input distance of line 2-3 [ResJL]
7

|

Input north coordinate of point 3 N3 [R/sJ]

8

|

Input east coordinate of point 3 E3 [resIU

1

A

9 (RsJL

1|

8
10

|

See north coordinate of point 2 [rR/sJ] N2

11 See east coordinate of point 2 [R/SJ] E2

12 Return to step 2 for next intersection LL]

[IC]
LIC]

NOTES: [IC]
1

|

A=azimuth line 1-2 C1]
2

|

B = azimuth line 2-3 CI]

3 Coordinate of point 2, the intersection point, is [C1]

stored for use as the starting coordinate with C0]

"Azimuth Traverse/Inverse" program. [JC]
4

|

Flashing 0 indicates the problem is ambiguous. Lines LI]

will not intersect. [IC]
5 [C1]

 

 

 

 

 

 

 

 

 

 

 

    



2]

Program Form

SWITCH TO W/PRGM. PRESS 0 TO CLEAR MEMORY.

KEY CODE KEY CODE
ENTRY

|

SHOWN COMMENTS ENTRY

|

SHOWN COMMENTS REGISTERS

P 2 Start Ri

. f
3 D.MS
3 R, El

5
RCL 6 3406 Ra

= Ra

Rs

LABELS
A start

O
C
O
~
N
O
U
L
A
W
N
=
=
O
0
O
M
O
O
®

4 
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description 1
 
 ~ )
Program Title STA. /OFFSET CALC.

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

 City Indianapolis State |ndiana Zip Code 44229
\  
 

 
 

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 = E1+STA Sin A+ OFF Sin(A+90)

WHERE: A = azimuth of the line

B = tan™ | E2-E1 =A

N2-N1

d= [(E2-EN2 + (N2-N1)
 

 

Operating Limits and Warnings None L J

 r— 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 II
 

 

 

 

 

 

( ON N 2682.393 ~

N EE 2486.06)

N.T.S. “
N 2670. 656 9 1
E 202%.666 N 2678.491 §

N 2659.454
Q

N 2693.284A E 1428.50 a, E 2482292, 3

, eo. 892 Se
— —

x 22.140"
a- -—268° 5&4 22 2 :

1 N 2693.390 -— A
N 2677.75

€ 191.564 E 2485.2\®

_
J
 

 

 

 

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

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/S, R/S.
(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.

 

 
 

 

    
 

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 3.791R 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

r

Reference(s) None h  
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User Instructions
 

 

   
  STA.-OFFSET CALC.

ealsisedecese]1 JE

 

a1111
 

STEP INSTRUCTIONS
INPUT

KEYS
OUTPUT

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DATA/UNITS DATA/UNITS

"1

|

Enter Program [0]

2 Start (See flag) [AJ] 9.

3 Input NI N1 [R/SJ]
4 Input E1 El [R/sJC]
5 Input north azimuth of line A [R/SJ]

6 Calc. stationing and offset (see flag) (8[1] 2.

7 Input N2 N2 [res10]

8 Input E2 (note 1) E2 [R/SIJ] Sta.

9 (note 2) [res1 off.
10 Return to step 7 or go to step 2 or 11 [01]

[JC]
"11 or calc. coordinates (see flag) [cI] 3.

12 Input stationing (note 1) (RsJL] |

13 Input offset (note 2) [essIL] N2

14 (ResIL] e2
15 Return to step 12 or go to step 2 or 6 —

[|]
[JC]
CC]

NOTES: CC]
1 If sta. is negative, it is back stationing [1]

2 If positive, it is right of line, if negative, it is left [IC]

of line CC]

Input format for A is DDD .MMSS CI]
 

 

 

 

LIC]
LJ]
LIL]
[IC]

 

 

 

 

 

 

 

 

 

 

LIL]
LIC]
LIL]
LIC]
LIC]

 

 

 

 

 

 

     Lt]    
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Program Form

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

KEY CODE KEY CODE TER!ENTRY |SHOWN COMMENTS ENTRY |SHOWN COMMENTS REGISTERS

L 23 X= 3507 Ri

R, E

Rs
azimut

Ra
N2-

Rs
Qazi

DDD
R
of

Ry
az

Rs

Ro

LABELS

NI1-E1-A

C
O
N
O
O
L
W
A
L
W
N
-
=
-
0
M
O

 
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
 
 ~ D
Program Title BEARING TRAVERSE/CURVES

Contributor's Name ~~Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229 
 

 

 

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 enterfirst 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:

arc length = TAR
180

radius x length

2
 area sector of circle =

delta = difference in bearing of radials

En = error in northing Ee = error in easting

N1 = North coordinate of point 1 El 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.

\ yy,
 

  (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 II
 

 

S _——

Close

 

  \_

 

 

 

 -

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 § 21° 27' 45" W from
said radius point; thence N 64° 04' 00"W 400.50 feet to the place 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 N E

| 1.000 1.000
133.395 215.161

57.530 452.238
-174.130 361.160
1.019 0.989

=86°16'56"
=374.851DN

A
H
D
W
N
—

i

Errors N=0.019 E=-0.011
area = 26,853.522 square feet or 0.616 acres.

Total length of traverse = 1027.131 \
 

 

 

a,

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

either you are or you aren't.  
 
  J
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User Instructions
 
 

BRG TRA/CURVES Card 1
(ENDESEMI

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter Card 1 [IC]

2 Initilize 1.00
3 Input beginning north coordinate NI [Rs1 Na
4 Input beginning east coordinate El [RsJ] El

5 Input bearing NE dd.mmss BJ] northih

5S Input bearing SE dd. mmss [(cJ] northth
5 Input bearing SW dd. mmss [0J] north

S Input bearing NW dd. mmss eI] Sormuth
6

|

Input distance [RAI] N2
7 (Optional) [resIL [e2
8 See note LIC]

9 Go to step 5 for next course. If last course was first LJ

radial of curve(from PC to RP, continue with step 10. [IC]

10 Enter Card 2 Co [IC] _

11 Enter bearing of second radial of curve(from RP to PT) admmc [(s] i

11 Enter bearing of second radial of curve(from RP to PT) es [Cc1 det

11 Enter bearing of second radial of curve(from RP to PT) d.mmss [oJ] ce

11 Enter bearing of second radial of curve(from RP to PT) dd, mmss [E_[_] angle

12 Compute arc length [RsJC] length
13 If curve is arcing right from PC to PT [RAJ] N of PT

13 If curve is arcingleft from PC to PT N of PT

14 (Optional) [RsJL] |Eofpr
15 See note [IC]
16 Error of failing to close in northing [AJ] |En
'7 Error of failing to close in easting [resJC] Ee

"8 | For area ofpolygon (square feet) [ResJL] sq. ft.
19 For area of polygon (acres) [resJC] acres

20

|

See note [C1]

NQTE: If side shots are needed after 6 or 7 or after steps 12 or 13, go I |

to grogram 00119B. When finished re-enter card 1 and contipue at step [1]

5. |If last course is last course in traverse, go to step 16 with card 1 [IC]

entered or enter program 00117A for closure data. CJC]  
 

   LIC]LIC]
 

    



Program Form
CARD 1

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

KEY_ CODE KEY CODE
ENTRY

|

SHOWN COMMENTS ENTRY

|

SHOWN COMMENTS
31 .

5

BS 06

TN
TO 3

 

29

 

REGISTERS
 

R1
azimuth

 

R, sum of

distances

 

Ry|
distance

or radius
 

Ra double
area |

sq. feet
 

Rs
El.....

 

Re
NT....

 

R, En

 

 

Rs Nn

 

Rg——————

 

LABELS

A finish

B “NE_

c SE
D_SW___

  FLAGS  
 

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 (J TO CLEAR MEMORY.

 

KEY CODE
ENTRY

|

SHOWN COMMENTS

RTN

KEY CODE MMENTS REGISTERS
ENTRY |SHOWN co

 

81 Ri______ |

B 12
 

R2

02
09

 

Rj
+

4 04
RCL1

|

3401 Ra
 

 

 

 

 

 

 

LABELS

See northi Dp SW

 

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

 
 

 
 

 
 

 

  

 
    

~ h
Program Title HORIZONTAL STREET CURVES

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

City Indianapolis State |ndiana Zip Code 44229

\_

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

\ 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. )

 
 

— 
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Program Description II
 
 

  L _
. )
Sample Problem(s)

 

 
 

R/W width = 50°
centerline4 = 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

OouT " 158.185 483.166 11.8584111 305.742 300.666

\ J

Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING, fifth edition, pages h
269-274, International Textbook Company, Scranton, Pennsylvania, 1965.   L JI  
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User Instructions
 

CURVES(cl=in-out) T-R-D-L-C

(MESESEEE

 

a1111
 

STEP INSTRUCTIONS
INPUT

DATA/UNITS KEYS
OUTPUT

DATA/UNITS
 

Enter Program
 

Input R/W width
 

Input delta angle
 

Input tangent length
 

G
d

W
w

I
N

|
—

or radius

R/W
A
7

R
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Return to step 3 for next curve or to step 2 for R/W
 

width change.
 

 

 

 

 

 

 

 

 

 

 

 

LIC]
(AIC
(81
(cJ]
[0J]
[JL]
[resIL]
[RsJL]
[RsJL]
[RsJL]
(RsJL]
[rsJT]
(resI]
[resJL]
[resIL]
[RsJL]
(resJL]
(RsIL]
(RsJL]
[resIL]
LC]
LIL]
[IC]
LC]
LIC]
LIC]
[JL]
LIC]
[JC]

 

 

 

 

— 0 

 

 

 

 

 

 

 

 

l
o
l
=
|

|
O
|
=

0

 

0 3

 

— oO Cc -

 

R out
 

D out
 

L out
 

C out
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

 

KEY CODE
ENTRY |SHOWN COMMENTS

KEY CODE EGISTERENTRY |SHOWN COMMENTS REGISTERS

Ri
 

_width

 

 

 

 

 

 

 

 

Ro

 

LABELS :
C
S
S
R
P

2

C
O
N
O
C
O
V
A
W
U
N
=
0
O
0
M
O
O
D
>

 

FLAGS

 

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

(program Title LEAST SQUARES TRAVERSE ADJUSTMENT

Contributor's Name Richard H. Cassera

Address 524 Ferro Lane

City Paso Robles State California Zip Code 93446

_ 
 
 

 
 

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; 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 + D2SinB2 + 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.

. 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

(FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.    
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Program Description II
 

 

   
  
    

 
 
 

 

 

( O--——" Azimuth Mark

» Tip Fixed Shaken
ul . & SNS~— Traverse Station ° olt 4s

s| °o AG 18" 2- | 9 S

I n°
0 . . |

3 Wak Bl AE Co 2
. .5' meo.. © ,@1420 285= = SX

N 000.000 =a. N 166.198 EAN

E 000.000 E ezot.loz n

\_ J

a 

Sample Problem(s)

distances chained to .1'
Given: Traverse from pt. 1 to pt. 4 with angles turned to 1" with T-2 and

 

 
 
 

 

 

] COURSE DISTANCE NORTHING EASTING

N74 31 14E 1420.5 1000. 000 1000.000

2 1379.121 2368.973
S81 42 3IE 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 3I1E 2855.53 1379.134 2369.021

3 N79 29 42E 1090.68 967.345 5194,707

4 1166.198 6267 .102

\_ J
SN

Reference(s) Clark, David. PLANE and GEODETIC SUEVEYING, Volume II,
HIGHER SURVEYING.
 

 

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

LEAST SQ, TRAVERSE ADJ, #1
QAM. [Being JCompte]JS]
  
 

 

 

pasLAEAny
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: quadrant 1 is NE bearing
 

quadrant 2 is SE bearing
 

quadrant 3 is SW bearing
 

quadrant 4 is NW bearing
 

 

 

 

STEP INSTRUCTIONS i KEYS DATA/UNITS

1 Enter program #1 [IC]

2
3 Enter correction to latitudes dN (aJ]

4 Enter correction to departures dE [a1

5 Enter bearing of courses to be adj. Bi 0JC]

6 | Enter quadrant number [B__1[_]

Go to step5 until all bearings have been entered [IC]

7 Compute [cJ]

8 Enter program #2 for adjusted coordinates CC]

9 Enter beginning northing (A1]

10 Enter beginning easting [aJ]

11 Enter bearing JC]

12 Enter quadrant number (8[1]

13 If distance is to be adjusted distance (poJC dsdiusted

13 ¥f distance is not to be adjusted distance [sto]4

14 Compute coordinates [c1] Northing

15 Display Easting [EIT] {Easting
16 Go to step 11 until all courses have been entered. [1]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        



39Program Form

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

KEY CODE MM KEY CODE NENTRY SHOWN COMMENTS ENTRY SHOWN COMMENTS
X

REGISTERS

Ri dN

f
SIN

  

Rg

LABELS

adN, dE

O
Q
C
O
N
O
T
W
M
W
A
E
W
N
=
-
=
-
O
M
O
O
®

in x

R 4 
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY. PROGRAM 2

KEY |CODE MM
ENTRY SHOWN COMMENTS

 

KEY CODEENTRY SHOWN COMMENTS REGISTERS

COS 05 Cos Bi R1
Tx northing

SIN Sin Bi R2 |
/ easting

X in
= Rj

 

A
S

 

 

TO 2| 3302| Easting in R2
RTN

 

r to azimut Ra

distance
—_—

 

Rs
azimut

 

Re

 

 

 

 

LABELS
A N&E
B bearing |
C compute
p distance
g easting |

0 quad
1 quad

2 quad

O
C
o
O
~
N
O
O
O
&
E
W

 

 

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

  
 
 

 

 

 

 
 

 

     

~ )
Program Title CURVE FROM C & L

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

City Indianapolis State |ndiana Zip Code 44229 D

\

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

See reference for the Iteration 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 3 0.5 seconds.

\ 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.
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— |

A =?

R- 7
T = ? -A

s 9
D: 7 0

L : 261.799

C = S0.00'

0 |
~ EE — a ==

Sample Problem(s) Compute the unknown curve information in the above sketch.

STEPS: 50A, 261.799B, C, R/S, R/S, R/S, R/S, R/S

Solution(s) A= 300°00'00"

= 50.000"
=  -28.868' (back tangent)

= 114,59170°  (approx.)
= 261,79900' (as entered)

C= 50.00000' (as entered)

\_ 0 _ ,

————————————————————————————————————————— —— —————— - - - — reestrieam a =|

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.

\_ y,    
 



User Instructions

 
 

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE 3: D denotes "degree of curve"
 

NOTE 4: An idiosyncrasy of the HP 65 is on decimal
 

angle to DD.MMSS conversions, the 65 truncates but
 

does not always round.
 

 

 

 

 

 

     
LIC]
LIL]
LL]
LIC]
LIC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program [ I 1]

2a Input chord length C (AJ] XX o XXX

2b Input arc length L J] XX o XXX

3 Compute A (note 1) [cJ] |DDD.MMSS
4 Compute R | RAE] eee
5 Compute T (note 2) B [Res JL] |xx.xxx'

6 Compute D (note 3) [rss IL] |op.opooop
7 (Optional) Check L entered oO [resIO] XX XXXXX

8 (Optional) Check C entered (ResJ] XX 0 XXXXX'

9 Go to step 3 to re-compute CC

9 Or hold Cor L, execute step 2a or 2b and go to step CC]

3 to compute, LIC]

? Or new case, go to step 2a. [C1]

9 (Note 4) To see seconds and fractions: of A [Rc[6]

|
LeJo I |
ES

[eJo J ||
[xJL] |ss.s

NOTE 1: If the given chord is larger than or equal to the given 0]

arc length, a flashing "0" will be displayed. LIC]

NOTE 2: If tangent is negative, it is the back tangent {A more [IC]

tha 180 degrees) [C1]
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Program Form

SWITCH TO W/PRGM. PRESS [1] PRGM | 10 CLEAR MEMORY.
 

 

 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

   

eREYy SOE COMMENTS ENTRY SIOMN COMMENTS REGISTERS

PE xsyRIC]
A ay _ |ISTO 4 3304| Co] oo]
STO1 3301} _ _lgx=y]| 3507 I| EE
DSP |. 210)...  lgx< y| 3522 |rL_|
oe |.8 oo GTO 22 oo oo] oo]
3 |. 0. E 15 Cm
RIN|24  ._ __ __ _J|IGTO |. 22 | _ __ __  ____1lRsa___|]
lo23f o|ws!1 cA]

B_ _ {BL|23|
E 15 Ra A/2
+ ] a1 ]
STO6| 3306 =
f 31 Jl Rs|
~D.MS| 03] 180/+r
DSP | 21 |
e183| Re £4
4 | 04| oo]
R/S | 84

P 1 R; cos

RCL2 3402 |~~ Ilr|
RCL 5 | 3405

x | .71|
RCL6| 3406 Ro used |

= | 81 trig.&

STO 8 3308| tests
R/S.| 84 R LABELS
RCL8| 3408 AC
RCL 6 3406 Bg L
2 02 compute
8 Co sed
| ol E used|

TAN 06 o__|

IX 71 1

R/S 84 T 2
RCL 5 3405 3
RCL 8 3408 4

T 81 S
EEX 43 6
2_ 02 7

71 8

DSP 21 9

+|83|
05 FLAGS

R/S 84 Degree of curve 1

2 3402
S 84 L check 2

CL1 3401
R/S 84 C check      
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description I
 
 

 

 
 

 
 

 
 

 

 
 

 
    

a )
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
\_ J

)

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.

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.

\ J

= 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

\FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. )

  
 



Program Description II Y
 
 

       
 

 
 

  

 

 

  
 

 

 

    
 

S

( Known Control Lines

OR

- 5 1 Yo be

determined ~~"

~ 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 SS + SSSS

x = 64906'15" 14,7144

y = 103-32-58 58,2857

\ _
i —

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

\_ ee
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User Instructions

a1111

 

SP. ANGLE CALC.CASE 1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: The x and y angles should be considered
 

no more accurate than the least accurate angle
 

known, (A,B, or G angles).
 

If x =90 and y = 0 all the points lie on the
 

circumference of a circle, in which case the
 

problem is indeterminate.
 

 
 

 

 

 

 

 

 

 

 

 

 

 

LL]
[JC]
[IC]
LI]
LIC]

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAUNITS KEYS DATs

1 EnterProgram [1][

2

|

Start (see flag) [AJ]

|

1.0000

3 Input distance a a [Rs1

4 Input distance b b [RAI]

5 Input angle A A [RAS]

| 6 Input angle B B [RsJ]

7 Input angle G (see x) G [RsJ] X

8 See seconds and fraction of x (note) [resIL] Ss. sss

9 Seey [ResI] Y

10| See seconds and fraction of y (note) [resI] au: 
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Program Form

SWITCH TO W/PRGM. PRESS [1] PRGM 10 CLEAR MEMORY.
 

KEY CODE MMENT
ENTRY SHOWN co S

KEY CODE REGISTERS
ENTRY SHOWN COMMENTS

TAN] 06 Ry Xin
D.DDD |

 

 
R, Yin

D.DDD

 

Rj a

 

 
Ra b

 

RsA
in D.MS

 
Re B
in D.MS

 

R; GCG
inD.

 

Rs

 

Rg

 

LABELS

__start
used

il
Q
O
N
O
O
T
L
V
A
E
W
N
=
0
M
O
O
I
>

 

|
G a

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



50

Program Description I
 
 — |
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 mB _

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
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. J
    



Program Description II ’
 

known cont rol lines  
 
 

 
= ee_

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

b= 4409.70

A = 84°12'57.9"

B =21938'06.8"

in R3

in R4

in R5

in R6

x = 64.1040873° in RI

y =103.5495238° in R2

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

 
Solution(s)

  
   
   

c= 6787.96]

d= 11627.378 or 11627.377

e=  9775.099

f= 4409.700 = b

f-b = -0.000 displayed

J

4 — — — — — )

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 |
eertl1 11JE

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

Go to the second step 2, (Push A)
 

 

 

NOTE: Flashing 0 indicates all distances have been
 

computedand R/S was pushed.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATATUNITS KEYS LALA

1 Enter Program CIC]

2 If not from "Special Angle Computation" program, CJC]

then load proper registers with x, y, A, & B angles [JC]

and distance a and b in proper format. Call {ec

2 If from "Special Angle Computation" program [Al] |e

3 [resi] |d
| 4 [rel] e

5 Equal b? [resi] f

6 What is f-b equal to? [RAIL] fb

Should be 0.000plus or minus. [IL]

7 Did you forget to write down a distance(s)? LI]
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        



53

Program Form

SWITCH TO W/PRGM. PRESS [t] TO CLEAR MEMORY.

KEY CODE
ENTRY SHOWN COMMENTS

 

KEY CODEENTRY SHOWN COMMENTS REGISTERS
 

Ry xin

D DD|
A 11

 

Ro, yin

D.DD
 

R; a

 

Rs b

 

Rs Ain
D.MS

 

Re Bin

 

 

 

 

LABELS
A sta rt

B used

C _used|
D _used

_used

 

 

O
Q
o
O
N
O
O
T
O
W
O
_
B
W
N
=
0
M
m
M

 

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



54 Program Description I
  

Program Title SPECIAL ANGLE COMPUTATION CASE 2

 
Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

Cty Indianapolis State  |ndiana Zip Code 46229 J

  

  

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.

\ y

N

 
 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.   J 
 



Program Description II >

  

 

    

 

 
    

=
[ne Control Line

)

IX]

Points fo be determined.

ss

J

Sample Problem(s) Calc. x and y if: h

A = 22026'03.6 D = 72°933'56.4"

B = 43950'44 E = 52026'03,6"
C = 41009'16" F = 13050'44"

STEPS: A, 22.26036R/S,43.5044R/S, 41.0916R/S, 72.33564R/S, 52.26036R/S,

13.5044R/S, R/S, R/S, R/S.

 

       
L
   

Solution(s) dd. mmss SS. SSSS

x = 66-48-36 36.2927

y = 46-54-36 36.1073

\- yy,

4 D
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

—
  

  
—semen
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User Instructions
 
 

 

1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 

 

 
 

 

STEP INSTRUCTIONS DATAUNITS KEYS DAs

1 Enter program LI]

2 Start (See flag) J] 2.0000

3 Input Angle A A resJ]
4 Input Angle B B [R/SI]

5 Input Angle C C B [ResJL]

6 Input Angle D D (ResI] _

7 Input Angle E E _ [ResI] _

8 Input Angle F (See x) Fo]a X ]

? See seconds and fraction of x (note) . . |Xesse|

10 See y oo I AE LY]

11 See seconds and fraction of y I Co LeysJL] 856585

oeJed
] LJ

_ eer
NOTE: The x and y angles should be considered no LL | CJ _

more accurate than the least accurate angle known Co] CJC]

(A, B, C, D, E, or F angles). 0]

} oo JCJ
Ca
LC] i
C1]

oo JET
II EE| Oe

~ _ _ oa
[JC]
CCJ

 

   

 

 

 

 

 

      [JL]CIC]
LIC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     



Program Form

SWITCH TO W/PRGM. PRESS [1] PRGM

|

10 CLEAR MEMORY.

NTRY

|

sHiow NTAY

|

sriowt NT REGISTERSENTRY

|

SHOWN COMMENTS ENTRY

|

SHOWN COMMENTS
DSP 1 Ri
4

- R2
TAN y in D,DD

~~ Rj;

ST

STO 7| 3307

LABELS

O
C
O
N
O
U
M
B
W
N
=
0
M
O
D
O
I
>

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

  
 
 

 
 

a N
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
\ | _

a8 )
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
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.   J
 

 



Program Description II
 

 

    

 

  
   
 

 

 

 

     

 

  

( Known Control Line h

{ ~ \

\ Pints *= be determined J

[2 ees — ee SS R

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 RI

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

\ — - ——— rm —— — — me 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, DISTANCE CALC, CASE 2

 

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Flashing 0 indicates all distances have been
 

computed and R/S waspushed.
 

 

 

  

  

  

 

 

STEP INSTRUCTIONS oaulirs KEYS ooTs

1 Enter program |

2 If not from "Special Angle Computation" program, CIC1

then load proper registers with x,y,A,B,C,D, E and | [I

F angles in proper format CJC1

2 If from "Special Angle Computation" program, do [IC]

nothing. [I]

3 |Enter "a" distance a LAJ] b

4 (ResJJ «
5 (RIL d
6 rsd Le
7 equal b? [resJL] fF

8 (Res1 ||
9 equal d? [(R/sI] h

10 equal a? [resJU] i

11 Did you forget to write down a distance(s)? CJC]

Go to step 3. [IC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         



SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE
ENTRY SHOWN

Program Form

COMMENTS

  

61

 

KEY CODE REGISTERENTRY SHOWN COMMENTS EGISTERS
 

R 1x

in D.DD

R2
inD,.DD

 

he

R 3 Ain

D.MS

RaBin|
D.MS|

 

 

 

 

 

 

LABELS

Q
C
o
O
N
O
O
T
U
L
A
E
W
N
-
=
O

    
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
 
 ~
Program Title SPECIAL ANGLE COMPUTATION, CASE 3 |

Contributor's Name Charles C., Campbell, LS

 
 
 

 
 

Address 9841 East 21st Street

C1 Indianapolis State Indiana Zip Code 44229 )

= | )
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 = —m8™——————

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   
 

 
    

   

    

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
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    %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

 

 

( Knows Control Lines CO)

Points to be Determined
_ _/

Sample Problem(s} Cale. x and y if: h

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 SS + SSSS

x = 57-34-50 49.8207

y = 54-38-25 25.1788

\ . y,

S
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User Instructions
 

SP. ANGLE COMP,

 

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program LIC]

2 Start (See flag) (AJ] 3.0000

3 Input distance a a (R/SJ]

4 Input distance b b [Rs] 1/b

5 (Opt.) See b just entered [gaJ[1/x]

6 Input angle A A (R/sJ]

7 Input angle B B (RsIL]

8 Input angle C c [resIL]

9 Input angle D D [Res0]

10 Input angle G G (resJL] ox]

11 See seconds and fraction of x (Note) [R/SJL] S50 S555

12 See y [resJL] ly]

13 See seconds and fraction of y (Note) [ResIL] |ssKess|
 

 

 

 

 

NOTE: The x and y angles should be considered no
 

more accurate than the least accurate angle known
 

(A, B, C, D, or G angles.)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

Ld

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
    



Program Form

switch 10 w/prGM. press |1] [ PRGM | 10 CLEAR MEMORY.

KEY CODE
ENTRY |SHOWN

DSP 2]
. 83

STO 1
STO 7] 3307

84

STO3
R/S| 84
STO4|

Q.

COMMENTS

 

KEY
ENTRY

TAN

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

CODE
SHOWN

06

COMMENTS

 

65

 

REGISTERS
 

Riaccum-

ulator
x dec.
 

R2 angle

acc
y dec.
 

Ry Ain
D.MS

 
Ra Bin Co]

D.MS
 

 

RsCin
D.MS
 
Re D in

D.MS |
 

Ry;a

 

Rs

 

Rg

 

LABELS
A start

B used

Cused
p used

Eused|

Oused

 

 

 

 

 

O
O

N
O
O
O
U
O
H
L
W
N
=

 

  FLAGS

 

   



Program Description I
~ )
Program Title SPEC|AL DISTANCE COMPUTATION, CASE 3

 
 

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st STreet

Cty Indianapolis State  |ndiana Zip Code 46229  _J
 

 
 N

(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.  \_ 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 v
 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

( Known Control Lines h

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 = 58930'29.9" in R3 D = 69940'40,1" in R6

B = 77°20'20" 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

\ | y

4
—\|

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 3

 

 

1111
 

STEP INSTRUCTIONS INPUT
DATA/UNITS KEYS

OUTPUT
DATA/UNITS
 

Enter program
 

If not from "Special Angle Computation" program,
 

then load proper registers with x, y, A, B, C, & D
 

angles and distance a in proper format.
 

If from "Special Angle Computation" program
 

do nothing.
 

 

 

 

 

 

Equal b?
 

N
O

(0
0

I
N
[
o
v

[
A
W

Did you forget to write down a distance(s)? Go to
 

step 3.
 

 

 

NOTE: Flashing O indicates all distances have been
 

computed and R/S was pushed.
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

LIC]
CIC1
CC]
[IC]
[JC]
[IC]
LAJL]
(resJ]
(rsIT]
(resJL]
lossJL]
[RsJT]

 

 

 

 

 

 

 

 

 

 

 

aa...

 

 

 

 

 

 

 

 

 

 

 

    



69Program Form

switcH 10 wpram. press [1] [PRGM 10 cLear MEMORY.

KEY CODE
ENTRY SHOWN COMMENTS

 

KEY CODEENTRY SHOWN COMMENTS REGISTERS

RTN 24 R1 x in
Dec,

 

3

 

 

 

 

 

 

Rs used

 

Rg

 

LABELS

A _start

B _used

C used
se

 

Qo
.

1
o
o
O
o
~
N
O
O
T
U
L
W
A
W
N
-
=
-
0
M
O

 

FLAGS

 

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



7? ~~Program Description I
a8

Program Title TANGENT ELEVATIONS

 
Contributor's Name Charles C. Campbell, LS

Address 9841 E, 21st Street

City Indianapolis State Indiana Zip Code 46229

eoS

 
 

 

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-Last 9)|

 

100

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

interval

Elev. = Elevation

gl = first grade in %

n = integer

J
i

 

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.

\
 
 

reliance upon any representation or description concerning the program material.

REGARD TO THIS PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES  (FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

(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

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

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

|
\|

OF __J 
 



Program Description II 71

 

 

         
 

 
 

 

 

 

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,

(

[ AN )
g yd \
9 al” Nis

o£ NN

¢ AN Ske
+ 2:

¥ rr

CLINT
=
Sample Problem(s} Compute the elevations every 33.33 feet plus the special station for the

 

 

 

 
 

 

 

  
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

\_ J

4 —
Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING, fifth edition, pages

284-285, International Textbook Company, Scranton, Pennsylvania. 1965.   J
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User Instructions

 
 

  
  

 

TANGENT ELEVATIONS #5

rlloo)

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

STEP INSTRUCTIONS DATAONITS KEYS DATA/UNITS

1 Enter Program [IC]

2 (Optional) See flag [RIN]R/S 0S]

3 Input interval | (aJT] |]
4 If from "Vert. Curve " program push E then goto step | oo CIC] . ]

8(skip step 5 or charge interval) ~ LJ] oo

4 Or input beginning station and elevation [B | ns ]

5 Input beginning station oo STA BN (ResJ] B Co

6 Input beginning elevation ELEV [ResJ] lL

7 Input grade and compute(see next station) gl _J__ STA|

8 Accept (RsJ] ELEV

8 Or override with special station STA | [rssJU] ELEV

9 If at BVC, go to Vert. Curveprogram [JC]

? Or see next station BN (ResJ] STA

9 Orgotostep 3 or 4 | LI]

Repeat steps 8 and 9 as desired. CIC1

NOTES: If D is pressed, a 6 will be displayed, which CC

means enter "Vert. Curve Elevation" program,then| CC] lo]

press D to enter VC length and g2. ] LL CC] .

BVC = Beginning of vertical curve Ll | ]

gl is "grade one", g2 is Yrade two" [J] -

B and C keys do not haveto be pushed if coming from LI]

preceeding funtion key (A or B). [C1] is)

use R/S to enter data —

[J]
[IC]
[IL]
LI]
[J]
[1]
[IC]
[J] |

 

 

LJ]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     JL    



Program Form

SWITCH TO W/PRGM. PRESS (1] PRGM 10 cLEAR MEMORY.

KEY CODE
ENTRY SHOWN

S 05 fi

ee

COMMENTS CODESHOWN COMMENTS

RCL 2
 

 

t+
STO 2| 3302

73

 

REGISTERS
 

Ri
_station

R2 last
elevation
 

Rz3__ gl

 

 

 

 

 

 

 

Q
O
o
O
~
N
O
O
O
&
E
W
N
=

 

  FLAGS  
 

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

~ | TO)
Program Title VERT, CURVE ELEVATION

 
 

 
 

 

 

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 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 last sta. +1) interval

intervalr = g2-gl

Elev = Elev BVC + (Sta.=-Sta.BVC) |; x(Sta.-Sta. ove|
Zz

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 If 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

FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. -
\. — —   
 

 

 
 



Program Description II >
 
 

 

 

  
 

 

 

          
 

( Ls 200 Rh

A 3
2 )

Ng

yd 3 2

% L [200 8 wr
v Fr

@ Y RX) L
9 3 E 3 5 ;S ]
< 3 > VI 3 LER

_ J
 
 

 
 1 3Sample 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,

200R/S, 2R/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.

 

   
 

 
 

    
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
4466.66 613.91 6+66.67 610.27
4466.67 613.91 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. 8400 610.52

Pt. 6+00 611.97

\ wv,

( 2)
Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING,fifth edition, pages

280-289, International Textbook Company, Scranton, Pennsylvania, 1965.

\_ _/
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User Instructions
 
 

    

 

VERT. CURVE ELEVATION #6

5Ie

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Repeat steps 13 and 14 until a 5 is displayed, which
 

means you are at the end of cutve, then enter
 

"Tan Elev" program and continue on tangent.
 

Or go to step 4 to change interval.
 

Or go to step 5 for next curve.
 

 

NOTES: BVC=Beginning of Vertical Curve
 

B, C, and D keys do not have to be pushed if coming
 

from preceding function key(A, B, or C key), use
 

R/S to enter data.
 

If Step 3: You maydo step 4, then go to step 9.
 

If error is detected at steps 13 or 14: You may re-
 

start computations at step ? or excute step 4 and/or
 

excute steps 5, 6, 7 first, then go to step 9.
 

 

 

 

     

STEP INSTRUCTIONS DATAUNITS KEYS DATs

1 Enter program LIC]

2 (Optional) see flag 6.00

3 If from "Tan Elev" program; go to step 9 LJ]
4 Input interval (A1]

5 Input BVC, STA and ELEV (aI] 3
6 Input BVC STA STA [Res JL]
7

|

Input BVC ELEV elev

|

Res

IC

1
8 Input gl(first grade) in % gl [] | |

9 Input VC length and g2(second grade) [poJL]
10 Input VC length L [ResI] lL]
11 Input g2 in % (see STA high or low point if there g2 (RsJ] STA

is one) LI]

12 See ELEV of high or low point if there is one [ResIT] ELEV

13 Next station (accept STA) (RsJC] ELEV

13 Or override with special station STA (r/sJ] ELEV

14 See next sta [R/s1 STA

[JL]
LIL]
[IJ]
LIL]
LIL]
LIL]
LC]
CIC]
LIC]
[IC]
LC]
LIC]
[JC]
LL]
LIC]
LIC]
LJ]
CIC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ee

 

LJ]
    



Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

 

KEY CODE COMMENTS KEY CODE
ENTRY SHOWN COMMENTS REGISTERSENTRY SHOWN  

LB 23 Ry _BVC
STA

R, BVC
ELEV

 

 

Ry91
TA

BC ELEV
 

02
RCL 8 3408

Ra L

Sta |

EVC

Rs94
 

 
Re R

 

R7__
present

Sta.

Rs
interval

 

See elevation  
Rg used

tests

 

LABELS
A used

B used

1
1
K

 

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

Program Title YARDAGE

 
 

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229 
  
 

 

-. — 3)
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

Lyi Ys

existing elevation and computed according to the following CASES:

CASE 1: Section F End Area = fob

CASE 2: Section C End Area = (C1+C2)

D

See Sketches

2 Next Page

: 2 Dp
CASE 3: Section F End Area = —m8m888

(C+F) 2

2
Section -C End Area = cb

-(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  
 r-

(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 ”
 

 

 

 

  

 

  

 

     

 

   
 

 

  

 

 
   
 

 

 

  
 

es =
21.7 ot? HNSyn ovo0 ofL-©

—f~ ” 200.00" 1_vo4

ll ] Steovine Line

oF|TTTTTTTL res
0 [sBaild ing Rd

ple JRLmeee| pExdl Grude
Saoao =
eee1Steir:moo-5

! 20? oS 27Sta. 1450 onPoposed es

_— ~ —

|— : -

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, Cs
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 91.0 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

——TT — S

Reference(s) Bouchard, Harry and Moffitt, Francis H, SURVEYING, fifth edition, Chapter 16,

page 520, International Textbook Company, Scranton, Pennsylvania, 1965.

\__ — — _  
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User Instructions
  

    

 

YARDAGE Initilize RTN/R/S Card 1

freeceLorn [oe

 

YARDAGE

a1111
Card 2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTES: At step 13: two x-sections should be computed before a re 

is entered and volumes computed, excepting at the beg nning of 

a job where the first x-section has EA's of zero, providbd the
 

"last" EA was initilized by merely pushing the A key. (zeros
 

out registers 1 and 2) and the second pushing moves the Zeros
 

to the last EA position.
 

Steps 14 through 18 are optional except after the last
 

x-section in job.
 

GTO 5 prevents movement of "last x-section" EA's,
 

 

 

 

     
[JL]

chJL]
LIL]
IC]
LIC]
LC]
LIL]
LIC]
LIC]
LIL]
LIC]
LIL]
[JL]
LI]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATURIS KEYS DAAITS

1 Enter Card 1 LIC

2 Initilize (Vol. accumulators) [RIN[R/S] ]

3 Input X-section CO (aJ] ]

3 If re-starting X-section after mistake. oo] [cTO][5 ee

4 Input first station STA (rR/sJ] STA

S Input first proposed elevation PE [ResJL] PE

6 Input first existing elevation EE (ResJ] 2

7 Enter Card 2 LIL]

8 Input next station STA [resJ]

9 Input next proposed elevation PE [resI] PE

10 Input next existing elevation EE [R/sJ] 1

11 Repeat steps 8,9, & 10 for each point in X section LI]

12 Re-enter Card 1 C1]
13 Input reach between last two X-section reach (8IC]

14 See Volume Cut(cu. yards) to date (cJ] cut

15 (Optional) See mass-ordinate [resJO MO

16 See Volume Fill(cu. yards) to date oJ] FILL

17 (Optional) See mass-ordinate [ResJ] MO

18 Duplicate end areas of last X-section(optional) _J[__1]

19 Go to step 3 for next X-section 1]
 

 

 

 

 

 

 

 

 

 

 

 

 

 

     



Program Form
YARDAGE CARD 1

SWITCH TO W/PRGM. PRESS [1] [ PRGM TO CLEAR MEMORY.

81

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

  

   

 

 

  

 

 

 

  

 

 

 

 

 

 
 

 

 

l
o

 

 

          

REX, ODE COMMENTS ENny ShonE COMMENTS REGISTERS

|0 00 Initilize Vol. STO 33 Ri EA Fill

STO 7|3307]. + el ~~ __ __ ||laccumulator]
STO8| 3308] 1/8|08 || (current)
R/S|84] | RTN 24 || R2EACut|
oo |_o00f LBL 23| _ l|accumulator]
+| __81 Errorstop |<| 13|. (current)
LBL 23 ___|lRCL8| 3408] || rsEAFill|
A 11 | Start new x-section GTO 22 . Co (last)
RCL1 | 3401 transfer end areas 6 1 06
STO 3] 3303 LBL | 23 R4EACut
RCL 2| 3402 _ 14| oo] (last) |
STO 4] 3304 _______1|RCL7| 3407] _ ee 4]
tL| 23}~~ l\wBL| 23] || RsSTA
5 05 | re-startx-section 6 06| Co CC
oO 00 RIN 24|SeeCutorFill _
STO 1| 3301 zeroaccumulators~~|| RCL 8 3408 el Re
STO 2| 3302 zero‘accumulatorsJICHS 42 ~ || PE-EE_

R/S 84 inputfirsstation RCL7]| 3407 _ Al]
STO 5| 3305 ] - |51 || R#Vol.Fill
R/S 84 Input firstPE R/S 84 See MO accumulator
R/S 84 AnputfirstEEE __1|0 00 oo ||(cu.yds,
a 1 =18] errorstop oo RgVol. Cut
STO 6| 3306 LBL 23 BN accumulator
2 02 flag E 15 | duplicate last x-section| (cu.yards)
R/S 84 goYo Card2 RCL 1 3401| Raused

oO 00 oo[STO3 33034| tests
+ 81 error stop RCL2 3402| oo || .& reach

|LBL |23] {ISTO4] 3304| _ oo || LABELS
B 12 inputreach RTN 24 ll Ax-sec.
STO 33 0 00 Breach|

9|091 _ = 81| a cCut |
RCL 1 3401 J _ {| oFill oo
RCL3 3403] oo ~ . {| edupe

+ 61 He LL || ox-sec
X 71 | I | lL oy
5 05 | LL BN Co I I| ES

4 4 3
= 81] _ a]
STO |33 5 used

+ 61 6 used

7 07 Il 7
RCL 34 | SE IRE 8
9 09 oe]

RCL2 3402 ~ LL . CO]
RCL4 3404 1 FLAGS

+ 61 1
x 71

5 05 2
4 04
~ 81   

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 [f] TO CLEAR MEMORY.

KEY CODE
ENTRY SHOWN

RCL 5
>

COMMENTS

3524
ta. enter too sma

¢
S

3508 Sta. is= last Sta.
84 Input PE2----n

-

Pay

4

RsideCut_
R side Fill

fill 3
fill R fill (case 1

 

 

 

 

 

 

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ENENS OE COMMENTS REGISTERS

9+ | 3508 __|{ ry EA Fill
gx<y 3507 accumulator

- |._51 (current)
LSTx 3500 R2 EA et

ES 32 BN accumulator|
vx| 0 (current) |
gt 3508 R3 EA Fill |

=~oe] (last)
A 4
CHS 42 RaEA Cut|
9+ | 3508 Il (last) _.. |
Cc 3 |oe]
gt| 308] ~~1| RsSTA|
D1] _ 14 _ oo]
GTO|22| _ oo]
4 04 | End Case 3 {| Reprop.|
BL yj 23! |lelev.=-exist.
(3|. 03 Case? elev.
oor ery R7Val.Fill]

+ 61] accumulator]
Cc 13 (cu.—yards)
Gio| 22,|| Rs
4 04 End Case 2 accumulator
LBL 23 Fill Routine (cu. yds.)

D 14 Roused
X 71 tests

12|02|
= LABELS
sfo|B A _

+ 61 B_ |

1 | 01 | || cused_
RIN | 24 ||| Dused|
IBL|23|CutRoutine|| E ___
C 13 oused
|X 71 _ tused|
2 02 2 used
< 81 Fused
10 33 qused |
+ 61 5|

2 02 6
RTN 24 7
LBL 23 8 _
4 04  —
1 01
LBL 23 FLAGS
0 00 1
_1 84

RS 3501 2
gnhop 3501 BN Lo
gnop 3501      
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description |
  
 

  
 

 

 

 

—~

Program Title Q FOR DITCH(MANNINGS) A

Contributor's Name Charles C. Campbell, LS

Address 9841 E. 21st Street

Ni Indianapolis State Indiana Zip Code 46229

— h
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 . 2/3 , 1/2
n

Where A = D(DX4W) = 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 II.

If box culvert: use O for X in side slope of X to 1. \.
eee 

J
I

(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 >
 
 

 

  

 

 
 
 

 
 

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 = .

Mannings coefficient of Roughness CO)
(n) for channels:

Lining n

ordinary earth, graded .02
sod, depth more than 6" . 04 ~V~
sod, depth less than 6" .06 so Zo
type A riprap, rough .04 | &
concrete paved gutter .016 x 7

ww -

te
Yu

\_ _

a 3)

 

Solution(s)

Q = 1215.53 cfs.

V = 4.75 feet per second

End Area = 256 square feet

\__ wD, 
  
  

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,  S  
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User Instructions
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STEP INSTRUCTIONS DATAUNITS KEYS oaITS

1 Enter program LC]

2 Input ditch bottom width wo (AI] WwW

3 Input side slope, X to 1 X (8JL] X

4 Input depth of flow D (cJ D

5 Input slope (feet per foot) (Note 1) S (op1 S

6 Input roughness factor n (Note 2) (eI n

7 Compute Q in cfs [RsJ] Q

8 (Optional) See velocity [R/SI] V

9? (Optional) See End Area [+=J] A

9 Or (optional) See End Area I [rer6] A

10| Return to steps 2, 3,4, 5 or 6 to change any Co] LC]

design factor then go to step 7 to recompute. LIC]

10| Or recompute by pressing — Q

and then go to step 8 [JC]

[JC]
[1]
CIC]

NOTE 1: To see Ss _after executing step 5, [JL]

press gx== y or RCL 4, C1

NOTE 2: Tosee 1.486 after executing LI]

" [JC]
step 6, press gx y or RCL 5. Co JL]

_ [JC]
LIC]
JC]
JC]
[JC]
[J]
[IC]
[JC]
[JC]
[JC]
[JC]
[J]

        
  



Program Form ¥

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

 

KEY CODE COMMENTS REGISTERSKEY CODE
COMMENTS ENTRY SHOWNENTRY SHOWN  

Ri Ww
2 (bottom)

Ro, X
(side slope)
x to |

Rs _D
(depth of |
flow
Ra

 

 

 

 

 

 
Re A
(end area)

Ry R
 

 

 

Rs
R 2/3

RgV
velocity

LABELS

 

 

 

 

 

C
O
N
O
O
U
L
L
A
_
W
N

 

 

FLAGS     
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program DescriptionI
ee

 

= — rs | ~
Program Title D FOR DITCH(MANNINGS)

  
 

 

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229
\_ J
—//—/—/———= T= re - — —_— - es DT —

ee oo mm =

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 .R2/3 51/2
n

Where A = D(Dx+W) = cross sectional area

X = side slope x to 1

R = hydraulic radius = A/wp

P = wetted perimeter = W+(2D 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 + (@xD1....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.

i 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
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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.

   Ne 
 

( )

Mannings coefficient of Roughness
(n) for channels:
Lining n

ordinary earth, graded .02 — we
sod, depth more than 6" .04 3% p
sod, depth less than 6" .06 = D

: SXtype A riprap, rough .04 % —
concrete paved gutter .016 2

Syne 7
7% SR Err

_ 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

\_ _

a —  
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User Instructions

1111

 

D for DITCH (MANNINGS
aw_Ixto1]1sn

 

 

STEP INSTRUCTIONS INPUT
DATA/UNITS KEYS

OUTPUT
DATA/UNITS
 

Enter program
 

Input ditch bottom width
 

Input side slope to the depth of 1
 

Input discharge in cfs.
 

Input slope(feet per foot) (Note 1)
 

Input roughness factor (Note 1) S
v

X
I
E

 

Compute D
 

H
W

I
N
I
N
D
D
N
D
N
D
I
I
N
D

|
—

Change one or more of the design parameters at
 

step 2 and recompute at step 3.
 

  

Note 1: to see data entered
 

Note 2: after step 4, to see:
 

Q
 

Ww
 

X
 

D
 

s V2
 

1.486/n
 

A
 

R (hydraulic radius)
 

V (velocity in feet per second)
 

 

  

 

 

 

 

 

 

 

 

 

 

     

LI]
(AJL]
(8J]
(c_]
(0J]
[eI]
[ren[R/s
LIC]
CIC1
LI]
[gltstx]
LIC]

[rel]

[reL]3 |

[reille

[RCL][8__]
[rerlle |]
=
CIC]
[I]
LI]
CIC]
[1]
LIC]
CIC]
CC]
CIC]
[JC]
CIC]
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE COMMENTSENTRY SHOWN COMMENTS REGISTERS

R1Compute

R2
x to 1

Rj

Rs

3301

23
12 Input x to 1

Ro

LABELS

to

=
O
Q
O
N
O
U
L
A
W
N
=
0
M
O
U
O
O
D
>

—
~~

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

 

Program Title BOX CULVERT(CDH METHOD)

Contributor's Name Charles C, Campbell, LS

 
Address 9841 East 21st Street

oY Indianapolis State Indiana Zip Code 46229

 

 
 
  
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) a 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=2.58] (x)
2

zTRY
3.086W

Q10We ——
3.086H"

4
4 = 19 [S10

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.

  

TN
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 ”
 

 

 

   

 

  
 
 

 

 

 

 

( )

/ ~
7 /

/
Ho Box yd

Culvert yd

av w ~~

Equivalent

Round. Pee

\_ J

~

Sample Problem(s) la. If d equals 36", what is Q107?
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.

Ib. = 96.21cfs & 51.02"

lec. = 59.15cfs & 4.85

\ J
 

 

 

 -

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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User Instructions
  

BOX CULVERT (CDH METHOD) 2   ]

or| I50%
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the variables entered, after the unknown{s} are comput
 

 

 

 

 

  

 

 

STEP INSTRUCTIONS DATAUNITS KEYS DATAJNITS

1 Enter Card 1 LI]

2 Generate and store constants (A[1] 0.00

3 (Optional) Check 3.086 constant [c1 3.086|

3 (Optional) Check 2.581 constant ] oJ]2.581]
3 (Optional) Check 1.5 constant (eI 1.5

3 (Optional) re-set display 2 places - (8J] XXX]

4 Enter Card 2 [JC] EE

5 Input knowns: | LIC ]

Height H 1] H

or Width Ww [8JJ 8
or Q10 Q10 [cJL__1 aio
or diameter of round pipe eq. d (oJ

6 Compute: (NOTE 1) C1]

height | [eJ[A H

Width [es w
Q10 [(e_Jlc aio
d [(e_Jo |d4|
NOTE 1: Don't distrube the "1" displayed after the CO CI] ]

E key is pressed. oo] [JC] lo

Q10 must be computed first if unknown. CJC lL

NOTE 2: dis in inches I]

Q = cubic feet per second, 10 year rain(see program depcription) [IL]

H & W are in feet and decimal thereof. [IC |]

d must be 0 if Q10 is computed from H & W CC]

NOTE 3: Any step 6 may be executed in order to see [JC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

     



Program Form »
BOX CULVERT CARD 1

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE
ENTRY SHOWN COMMENTS

LBL 2

KEY CODE COMMENTS EGISTER
ENTRY SHOWN REGISTERS

R1] 01

83 R2

08
Rj

Rs

Rg

LABELS

set

C
O
N
O
O
L
A
W
N
=
0
O
0
M
O
O
D
>

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

BOX CULVERT CARD 2

SWITCH TO W/PRGM. PRESS [1] PRGM TO CLEAR MEMORY.

KEY CODE
ENTRY

|

SHOWN COMMENTS

 

COMMENTS KEY REGISTERS
 

i
ie

1 — STO 3| 3X
|SeeQfromd

= | i! !
|

ND
)
w | |

L
o
l

 

 

 

RCL1| 3401 | BR
RCL7 3407 _ i} I EE
E 15 Rad |

RCL5 3405 a I
71 —
 

Rsconstant|
3.086

 

 

   

Reconstant
2.581

 

 

 

R7 constant

 

  

 

 

 

2 | o2,{(
RCL 3 3403 _ RE|
RCL6|3406| oo1| Rg_test
~ 81 | I I
|. 83| oo
4 04 | . Co]
 

LABELS
H

b———— ———————— ————4

B wo]—— eeermeed 

  

 |Seed|

 

 

 

 

  

  

 

 

No constant stop
 

J——

D
O
C
o
O
~
N
O
O
T
O
A
_
A
W
N
=
0
M

d
computd
“used
used

 

 

  

 

STO 8
01

3308
   RTIN   24

    NE FLAGS
1

_ 2 used ~
J—— 
 

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



NOTES
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Program Description I
  —

 
 

 
 

  

)

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

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 = 9 (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

- =

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

\FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.   
 

 



Program Description II 7
 

 

  
 
 

 

 

 

 

 

 

 

 

Reference(s) Curtis, Kenneth S., MERIDIAN DETERMINATION BY SOLAR

AND POLARIS OBSERVATION, Manual #4, ISPLS Inc., 1T1IN. Capitol Ave., Indpls.
In. 46204, 1975

 

     

( UCT is also known as Greenwich Civil Time or Greenwich Mean Time. h
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.

_ y,

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" § = N18°10.4'

Longitude »: 85°59'33" DIFF./h = +0.62™M

Mean angle : 33°10'59.7" to center of sun EOT = 03M41.2°

Mean UCT : 23h28Mm09.1° CHANGE/h = +0.038

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, 23.28091B, C, R/S,

Solution(s) North Azimuth to:

Mark: 249021'00"

Sun: 282°31'59"

_ J

. 3  
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User Instructions
 

AZIMUTH FROM SUN CARD 1

?/2]3Jorn JeoT Jowell

 

AZIMUTH FROM SUN

aJue JCored ]
CARD 2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS bataONITS KEYS DATARs

1 Enter program Card #1 LIC]

2 Input instrument station data: CJC]

3

|

# scaled from map DD .MMSS [AJL]

4 MN scaled from map DD. MMSS| (AJL] ]

5 &§ (declination from ephemeris) (Note 1) pD.MMss [BJ[ ]
6 DIFF. in declination for 1 hour(Note 2) M.MM [lcJ]

7 EOT(equation of time from ephemeris(Note 3) H. MMSS [opI] ee

8 Change for 1 hour (Note 2) S.SS [eJ] | LL

9 Enter program Card #2 oo LJ] ee]
10| Input observation data: i CJC] ]

11] A , clockwise angle mark to sun (Note 4) DDD .MMSS (aJ] |]

12 UCT, coordinated universal time (Note 4) HH .MMSS (a1] ]

13 Compute North azimuth to Mark [c1] DD.MMSS

14 (Optional) See N. azimuth to sun | [ResJC] DD .MMSS

15| See N. azimuth to mark again [RsJC]

16 New observation data, same station, go to step 11 [Cl

16 New station; go to step 1 ——

CIC]
NOTE 1: Enter 8 as negative value if South or | IC] ]

positive value if North. Sk

NOTE 2: If decreasing towards next day, enter as | I] _—

negative value. If increasing, enter as positive
 

value. Watch signs. 
 

 

NOTE 3: Enter negative values with CHS.
 

 

NOTE 4: Mean angle and time to center of sun.
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Program Form
CARD 1

SWITCH TO W/PRGM. PRESS [1] PRGM TO CLEAR MEMORY.

KEY CODE COMMENTS REGISTERS
ENTRY SHOWN

Ri

KEY CODE
ENTRY |SHOWN COMMENTS

23
gt 3508
RTN

R2

rs

Ra

Rs

Re

LABELS

d

O
C
O
N
O
U
L
M
A
B
W
N
=
0
M
O
D
O
D
D

 
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 [1] TO CLEAR MEMORY.

 

KEY |CODE M
ENTRY SHOWN COMMENTS

23

KEY CODE REGISTERENTRY SHOWN COMMENTS GIS S

- Ry UCT
 

ABS 06
 

Ra A

 

Ry; &

 

Rg A

 

 

 

 

 

C compute

D used

E used|
Q
O
~
N
O
O
O
L
M
W
A
W
N
=
0

1

 

FLAGS
MS 1

t 2 used   E
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
 

 

  
 

 

 

 

J)~

Program Title AZIMUTH FROM POLARIS A

Contributor's Name Charles C., Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229

A
TY

Program Description, Equations, Variables,ec. 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 = 20510t_sin pd
cos h

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

pd = polar distance

I altitude = @ +pd (cos t)

latitude of station

>
|]

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, \ 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. )      



Program Description II h
 

 

 

 

 

 

 

a

_J

-

Sample Problem(s} An observation of polaris was made in which the following field data was
obtained: N ¢ = 39947'46"

Date: May 11, 1975 W » = 85059'33"

MARK POLARIS WWV TIME STOPWATCH ELASPE TIME
36°02'10"D 146016'35"D 3:11 16.8"
216002'07"R 326016'55" 3:13 17.4"

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

Mean UCT = 3h 11m 42.95 GHA Oh from ephemeris = 196926'36"

What is the North Azimuth to mark and to polaris?

 

 

 

 

   
STEPS: 39.4746A, 85.5933A, 3.114298, 110.14365C, 196.2636D, .50588E, R/S

Solution(s)

Azimuth to mark = 249°21'21"

Azimuth to polaris = 359°935'58"

7 _

Reference(s) Curtis, Kenneth S., MERIDIAN DETERMINATION BY SOLAR AND POLARIS
 

OBSERVATION, ISPLS Inc., 111 N. CapitolAve., Indpls. In. 46204, 1975
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AZIMUTH FROM POLARIS

 

User Instructions
 

111KI
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter Program LIC]

2 Input (latitude of station) DD .MMSS (AJL]

3 Input (west longitude of station) DD. MMSS (A1]

4 Input Mean UCT of observation HH. MMSSS (8[1]

5 Input Mean clockwise angle (mark to polaris) DDD .MMSS [c1]

6 Input GHA Oh for date (from ephemeris) DDD .MMSS [pI]

7 Input polar distance for date (from ephemeris) [IC]

and compute azimuth to mark D.mmss [eI DD.MMSS

8 (Optional) See azimuth to polaris [Rs1] DD. MMSS

See Azimuth to mark again [RSI] DD .MMSS

For next case, same date and station, LI]

execute steps 4 and 5 then compute with DD. MMSS
 

Or go to step 2 for next station
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[IC]

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
  



Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE KEY CODE
ENTRY

|

SHOWN COMMENTS ENTRY

|

SHOWN COMMENTS
+

RCL S
D.MS

7
TO
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REGISTERS
 

Ry UCT
 

Ra_A

 

 

Ry_#

 

Rs mean

_angle
 

R. GHA
forOh
 

Re polar

distance

 

of polaris _
(dec. deg.)

R;azimuth

Rs

 

Rg

 

LABELS
AZ A
g UCT
Cc _an le

p gha Oh
E pd/comp

O
Q
O
N
O
O
W
V
M
A
W
N
=
O

&

  FLAGS   
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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a | )

Program Title POLAR DIST. INTERPRETER

  
 
 

 

 

 

 

 

    

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. 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
nba

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

-
z —

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 >
 

 

  
 

 

 

 

 

 

 
 

 

 

 

 

 

( )

\_ J

Sample Problem(s} On May 8, 1975, an observation was made on polaris. What was the polar h
distance of polaris on that date?

Polar distance from ephemeris: May 1, 1975: pd = 50.93"

May 11. 1975: pd = 50.98"

STEPS: 7A, 50.938, 3C, 50.98D, E, R/S, R/S.

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

\ J

4 )

Reference(s) Curtis, Kenneth S., MERIDIAN DETERMINATION by SOLAR and
POLARIS OBSERVATION, Manual74 ISPLS Inc., 111 N. Capitol Ave., Indpls. In. 46204,
1975
NOTE: The within formulas are the work of CCC.

\_  
   L
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User Instructions
 

    

 

POLAR DIST. INTERPRETER
<

 

 

a1111|
 

 

 

 

 

 

 

 

 

 

 

for new case go to step 2
 

 

 

NOTE: Days before and after refer to before and
 

after date of observation. Polar Distance is
 

entered from the table in the format of MM .MM
 

 

 

 

 

 

 

 

 

 

 

 

 

[IL]
LL]
LIL]
LIC]

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATUNITS KEYS DAArs

1 Enter program LIC

2 Input number of days before nb (AJ]

2 Input polar distance before pdb I1]

2 Input number of days after na [cJ]

2 Input polar distance after pda boJ]

3 Compute polar distance in minutes (eI MM.MMM

4 (Optional) See polar dist. in D.MMSS [R/SJ] D.MMSss
5 (Optional) See seconds and tenths [resJ] SS.S

6 See step 4 again (jumps to step 4) [ResJL] D.MMSS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    



111
Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE KEY CODE COMMENTS REGISTERSENTRY SHOWN COMMENTS ENTRY SHOWN ©
R1

A
STO 6 00

R2

Rj

Ra

Rs

Re

Ry
before in

R
n

arrer

R
erin

LABELS
anb

O
w

3 Q

C
o
O
o
O
~
N
O
O
U
L
W
A
E
W
N
-
=
-
0
M
O

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



112
Program Description I
 

 
~

RD
Program Title MEAN TIME/ANGLE

Contributor's Name Charles C. Campbell, LS

 
 

 
 

 

 

Address 9841 East 21st Street

Civ Indianapolis State Indiana Zip Code 44299 PD

7)

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 - Smo 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

WWYV = 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. 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. J    
 



Program Description II "3
SESSWRTSW \CERE REED EARS

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 display)

For time: E, 23.26A, 23.27A, 23.28A, 23,29A, 23,30A, 23, 81A
.001478, .001668, .003158, .001878, .002018, 002398, D, R/S

 

 

 

 

 

Sample Problem(s) A sun shot was made where the following field data was obtained:

MARK SUN WWV TIME SW
00000'00"D 33905'43"D 23:26 14,7"

33014'39"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)?

E
n

Solution(s)

Mean Angle = 33°10'59.7"

Mean UCT = 23h28m09.1s

 

—
—
—
—

 

 

 

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

NOTE: The within formulas are the work of CCC. 
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       [VI EA [\ IV AA IN

J SWSJT |Rev. Jeompde] Clear JS

 

User Instructions
 

a1111|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

or to step 3 for next mean angle
 

NOTE: Direct and reverse telescope pointings, star
 

or mark pointings, or radio and stopwatch times may
 

be entered in any sequence. Reg. 1 through 4 remain uv changed.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATVUNITS KEYS DAAONITS

1 Enter program LIC

2 (Optional) Set display to 4 places (DSP. 4) CIC]

2 |or [0JlcLx]
3 Clear (Reg. 5,6,7 & 8) [e__1JC__1 |o00.0000
4 For Mean Angle: [I]

5 Enter Star angles: direct telescope DD .MMSS (A[1] DD.MMSS

6 Repeat step 5 for any number [IC]

7 Enter Star angles: reverse telescope DD .MMSS [c[a DD.MMSS

(To reconvert to direct angle push R/S [IL]

after pushing C) [IC]

8 Repeat step 7 for any number CI]

9 Compute mean angle [o1] DDD.MMS

10 See seconds and tenths [ResIL] SS.S

11 See angle DDD.MMSS again and to reset [I]

display to 4 places. (ResIC] DDD .MMS$

12 Return to step 3 for next mean angle [IC1

12 Or for mean time: CC]

13 Clear [e_JL__] [00.0000
14 Enter Radio time(Hours & Minutes) HH.MM [a1 [HH.MMOO
15 Repeat step 14 for any number LJ]

16 Enter elasped stopwatch time 0.MMSSS (811 0. MMSSS

(from time of pointing to radio time) [IC]

Repeat step 16 for any number [IC]

17 Compute mean UCT [DJ HH.MMSS
18 See seconds and tenths [resJU] SS.S

19 See time, HH.MMSS again and to reset display to [J]

4 places. [RssJU HH.MMSS
20 return to step 13 for next mean time [IC]

 

 

 

 

 

 

         



115Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE COMMENTS KEY CODE COMMENTS REGISTERS
ENTRY |SHOWN ENTRY SHOWN

f-1 . Ri

1A ] sta
)

f=1
84

R2

Ra

LABELS

aFS

B

Cc
D
E

0
1
2
3
4

5
6
7
8
9

Reverse a 
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Title STOPWATCH

 
Contributor's Name Grant J. Munsey

Address 1331 S. Wolfe Rd. Apt. 80

City Sunnyvale State Cgq, Zip Code 94087
\_ 
 

 
 

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
 

   \|

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.  J
 

 

 



Program Description II
 

 

 _ 
 

 

 
 

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

available along the roadside.

 

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 bythe elasped time. The
result will be the average speed (miles/hour) of the auto between the mile marks.

 

 

 

Reference(s) N.A.
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User Instructions
  

  

FuJet Troe Jee Ton)

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To custom configure a program card for a particular
 

HP 65 replace the constant 10.000 under label "E"
 

with the value obtained in step 3.
 

 

NOTE: Be sure to retain the CHS instruction after the
 

constant since the program requires that the value in 

register 1 be negative.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS oatURIs KEYS DAOTS

1 Enter program [IC]

2 Initialize [eI] constant

3 Start timer(from zero) J1] .

or [JJ |
3 Start timer (accumulating CC [8] BN |

from last run) | [J] CL oo ]

4 Stop timer a [resJ] SE

5 Calculate total elasped time (cJ] Shaped)

convert time to HH.MMSS CI]

HH=HRS., MM=MIN., SS=SEC. [R/SJ] HH.MMSS
6 To run timer again go to 3 above [J]

[IC]
* * STOPWATCH CALIBRATION 3% I]

[1]
1 Run program as above and use a real stopwatch to [0]

obtain the actual elapsed time in seconds. [1

2 Enter the time from step 1 Eokeee) 1 Co

3 Compute constant (oJ constant
——— —

 

 

 

 

 

 

 

 

 

 

 

 

 

        



Program Form 1s

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE KEY CODE
ENTRY

|

SHOWN COMMENTS ENTRY

|

SHOWN COMMENTS REGISTERS
~ 0 R1 const.

. result
"Dn

R2
set up dez nt

Rj

Rs

Ro

tim
rs LABELS

minutes, seconds > w
n - Q - -
+

actual count

-) and store O
C
O
N
O
C
U
M
A
B
W
N
=
=
0
M
O
O
®

aces so it can
n n 

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



120 Program Description I
~ )
Program Title PHOTOGRAMMETRY I

 
 

Contributor's Name John A. Gilbert

  
Address 12214 East Kepner Place

Ni Aurora State Colorado Zip Code 80012
 
 

 

 =

Program Description, Equations,Variables, etc. This 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
S 

(H-h) x!

fsect-y'sint

 X Il x cos @+ysin ©

 

 

1

y (H-h) y' cost y! = xsin © +y cos 8+ 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 
 

  \|

(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. J   



121]

Program Description II
 

  

 

 

  
     

( RB)

LE 1 Ng

~~ 7 —

~~ t=

Principal ~~ Tr

Point —— =fTan ¥ I

Al
L 1 L Nadie Point J

N    
r .

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, = 1.00 in X2 = 3.26 in

Y, = 1.15in Yo =-0.51in

Y

\

Ss X
“2

   
 

 Solution(s) 5,0 STO 1 2.0 STO 2 5000.0 STO 3 6.0 STO 4

752.49 Ft.1.00 STO7 1.15 STO8 A B C D X, =
E Y, = 1210.61 Ft.

3.26 STO 7 0.51 CHS STO8 A B C D Xo = 2741.47 Ft.
E Yo = =11.99 Ft.

2741.47 4 752.49 - 11.99 CHS } 1210.61 - ¢ R=P = 2334.69

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

 PHOTOGRAMMETRY by F. H. Moffitt, International Textbook Company,Reference(s)

second edition, 1967
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PHOTOGRAMMETRY I
xy'lsx1v

User Instructions
 

a1111|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAURITS KEYS DATs

1 Enter program [0]

2 Enter parameters CIC]

Rotation Angle 0 [stoJ[1_]

Tilt Angle t

Height Above LI]

Terrain (H-h) ft.

Camera Focal [IC]

Length f ft. [stoll4

3 Store Photo LIC]

Coordinates X

of any point Y [stolls

[JC]
4 Compute X' (A[1] X' in

5 Compute Y' (8[1] Y' in

6 Compute Scale at the point _J1] S

7 Find Ground [C1

X coordinate J] X Ft.

8 Find Ground J]

Y coordinate FE Y Ft

9 | To obtain data for any other point, repeat 3 C1]

through 8 11]

[JC]
[JC]
[JC]
JC]
LC]
[JC]
LIC]
[JC]
[IC]
[JC 1]
CC]
[JC]
LJ]
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE
ENTRY SHOWN COMMENTS

KEY CODE
ENTRY SHOWN COMMENTS

REGISTERS

Ry ©

R2

Ri

Ra

LABELS
'

O
C
O
N
O
M
A
E
B
W
O
N
—
=
O
0
O
0
M
O
U
O
O
D
>

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

Program Title PHOTOGRAMMETRY II

Contributor's Name John A, Gilbert

Address 12214 E. Kepner Place

 Ni Aurora 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:

— h (-2P1-2P2+P3+P4+P5+P6)Sw= 
442

_ h (P4-P6)

80. Fm
_h (P3-P5)

£0, 2 bd 2
2d

vy, = (P2PARPE-(3ht TF) Sut)
DK. 3b

The AK correction
242

_(P1+P3+P5 - (3h+—H) Saw )
Ke L

 

Operating Limits and Warnings User must press R/S after computing Sw, using subroutine A , then
use B & C to find §K, and §Kpg.
All linear measurements must be in the same units (inches or MM),
Output angles are in radians.

\ 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
FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
  ——a
a   



Program Description II =
 

 

f : )
 

5S

I h is the projector principal distance. *
| v Points 1 and 2 should be at or near the

| It x 2 conjugate principal points

*- Projector Focal Pt. to Table   

 

fb   _
 

 

 
 

(sample 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 xe = 0.005666667 RAD
D 20. =- 0.002500000 RAD
E Son =- 0.000625000 RAD

Now the operator should make the corrections, then observe parallax and repeat if needed.

. y
( )
Reference(s)

  
 

 
      



126

User Instructions

a1111

 

D »
1) |

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

(NOTE: &k.=dk-Ak )
 

V4
 b

From B,C
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATATUNITS KEYS DATA/UNITS

1 Enter Program LIC

2 Store constants: constants (stoll] Parallax

Parallax at (mm or in.)

Points 1 - 6

Model Dimensions [etcJl]

b b
h [stalls |
d [sTo][9 |d

3 Compute Su (a_1] dw

4 Compute the correction to the ©% element [RsJL] A

5 Compute 2K, (8J] DRL

6 Compute 9 Ke (cI dKRr

7 Compute ©® [0I] 2D

8 Compute © Ow LeJ (5s Or 
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Program Form

SWITCH TO W/PRGM. PRESS [1] PRGM 10 CLEAR MEMORY.

KEY CODE OMMENT
ENTRY SHOWN c S

 

KEY CODE COMMENTS REGISTERS
ENTRY SHOWN

RiPL__
 

LBL

  

RaP2_
—_—

 

 RaP3

 

 

 

 

 

 

 

Rg.d

 

LABELS

A dW.
B oK.

C _OKe
D 20.|
_2®Pr

if
C
o
O
o
~
N
O
O
T
O
M
A
W
N
=
0
M

 

FLAGS   1
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 Rh
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:

1

cs. fs 2)

SY 1/3 (P1+P3+P5) - h\ 3h) Seu

_ h (P5-P3) N AY
Sz. =m

h (-2P1-2P2+P3+P4+P5+P6)
ow = 442

h(P4-P6+P5-P386 -~
2bd
 

_ P2+P4+P6~P1-P3-P5
5K = .

 

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

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
FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

   
 



Program Description II
129

 
 

 

 

   
 
 

 
 

 

   
  

 
  
.

( CO)

> ©
bo h is the distance from projector
4 Ny focal point to the model plane.

| > 2 Points 1 and 2 should be at or near
X the conjugate principal points.

2 A
bb—

\_ _

( CO)
Sample 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 Pg = 2.0mm Pg = 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, STO 7, DSP, . 9, A — 8Yy, = 1.416666667 mm

B — 5z = 0.900000000 mm
C — 50 = -0.010800000 RAD

Correct and repeat 5K _
as needed. D — = 0.002333333 RAD

E — dw = 0.015600000 RAD

R/S — Ay = 5.221666668 mm

Py:=2y-AY = -3.805000001 mm

J

( )
Reference(s)   
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User Instructions
 

a1111|
 

INSTRUCTIONS
INPUT

DATA/UNITS KEYS
OouTPUT

DATA/UNITS
 

Enter Program
 

Store constants: constants
 

Parallax at (mm or in.
 

points 1-6
 

Model Dimensions
 

h
 
 

d
 

b
 
 

Compute SY. 

Compute 9 =z 
Compute 2 ® 

Compute 92K 

Compute Dw
 

©
[
N
o
s

|i
|»

|w

Calculate the correction to Dy, 

 

 

 

(NOTE: dy = dy. — AY )
 

 

L true correction 

 

 

 

 

 

 

 

 

 

 

 

 

 

LIL]
[sToJT]

[ETc]
[JL]

[stolle]
(a1]
(BJ
lcJL]

 

constants
 

 

 

 

 

 

 

DY 

2zZ 
>2® 

DK 

 

Ay 
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE KEY CODE COMMENTS REGISTERS
ENTRY SHOWN COMMENTS ENTRY SHOWN 0

RCL 5 Rj
2 -

- 51

alculate 9 w

Rs

Rg

LABELS

C
O
N
O
V
A
W
N
=
O
0
M
O
O
>

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

 

  
 

 

 

 

; BProgram Title CURVED STREET FIT

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229
J

a

Program Description, Equations, Variables, etc. Computes the centerline tangent length and

coordinates of the Pl of a curved street so that the RW PC and PT will fall 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= BZ. A2
2B cos A +2A

 

 

 

 

Where: A = JR? - (1/2 R/W)?

B= JINZNIZ + (E3- £1)

A = Azimuth-tan~1[ E3 - EI

N3 - NI

Operating Limits and Warnings See notes on page 3

\ 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 >
 

 

 

   

 
 
 

 

 

 

( )
N 62T7.2%0

® E S66.24

N 000.00

E GoO.00

q _

~ 1)
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

\_ J

( )

Reference (s) None: The within formula for T is the work of CCC.     
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User Instructions
 

a1111|

 

CURVED STREET FIT

Tso]=[Re=Lee
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTES: 

T=Tangent length of curve 

R=Radius
 

Steps 3 through 10 may be executed in order by
 

entering data with R/S and the function keys need
 

not bepushed. The function keys are used to change
 

or correct given data. Flashing "zero" indicates that
 

the problem is ambiguous, eg: R/W > 2R
 

 

 

 
 

 
 

 

     
I
IL]
[JC]
IC]
[JL]
LIC]
LC1
[JC1]
LIC]
[IC]
[JC]
LIC]
I.
LIC]
LIC1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS oatURiTs KEYS DoTrs

1 Enter program C1]

2 Input coordinates of Point 1 (a_1]

3 Enter NI NI (resJL] NI
4 EnterEI El [resJL] El
5 Input N. azimuth (point 1 to 2) po.mmss (BL A2
6 Input R/W width R/W J R/W

7 Input radius (from point 3) R (0J] R

8 Input coordinates of Point 3 and compute (e_J[1]

9 Enter N3 N3 [ResJ] N3
10 Enter E3 E3 [rssIL] T
1 [resJL] N2
12 (resJL] e2

The coordinates of Point 2(the Pl) are now in the C1

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

Inverse" program I]

13 Recompute using the last data entered. [IC]

(allows changing a known data item without [RINR/S T

reentering the rest.) [RsJL] N2

[rsIL] E2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lt]    
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Program Form

switch 10 wprom. press LT] PRGM 10 cLEAR MEMORY.

KEY CODE ENT
ENTRY SHOWN COMMENTS
RCL

STO 2] 3302

 

KEY CODE REGISTERS
ENTRY SHOWN COMMENTS

 

RB, T,

_and
N2 

R, E3
temp.

£ E23408  

Ris _NI

 

Ra El|

 

Rs
azimuth

Re R/W

 

 

81 error st  

Rs_
radius

——

 

Rs NJ

 
Rg E3

 

LABELS

a NI EI

HE
E

 

C
o
O
N
O
O
A
_
E
W
N
-
=
O
0
O
M
O
O
®

 

-
-n 5 0 w
n    

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

R2= a? R12

2aCos A+ 2R]

Sin& = aSin A

RT + R2

_ 2 2WHERE: a = (Nrp1-Npt2)® + (Erpl - Ept2)

A= tan! Erpl - Ept 2 -Az]

Nrpl - Npt 2

See page 3 for connotations

Operating Limits and Warnings See notes on page 3

\ J
  
  

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
URNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.   __/ 
 



Program Description II +
 
 

N 22s,

   

  

  

Az |). NX
—— Lo 27 oe ) o PRC —> NN R

—=130237 Sols CURVE
J  
 
 

 
 

RR be
\_ = eo.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

LL
__J
 
 

 
 

_J  Reference(s) None: The formula for R2 is from the files of Ursell Cox.  0  
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EQUAL A REVERSED CURVES
MLRPT

J

AZ1]RI

JPT

2Jeompulld

User Instructions

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The coordinates of the PRC are now in the starting
 

position for use with the "Azimuth Traverse/Inverse"
 

program,
 

 

 

NOTES: Steps 3 through 10 may be executed
 

in order by entering data with R/S and the function
 

keys need not be pushed.
 

The function keys are used to change or correct
 

given data.
 

A negative value or a flashing "0" for R2 means the
 

problem is indeterminate or ambiguous.
 

R2 = radius of second curve
 

pt = point of tangent
 

pc = point of curvature
 

rp = radius point
 

prc = point of reverse curve
 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATTs KEYS DAAITS

1 Enter program CC

2 Input coordinates of Rad. Pt. 1 (aJC

3 Enter Northing Nrpl [resJC]

4 Enter Easting Erpl [R/SIL]
5 Input azimuth curve 1 (RP to PC) po.mmss| [BJ
6 Input radius curve 1 R1 [cIL]

/ Input coordinates of point 3 (PT) [0[7]

8 Enter Northing Npt2 [ResJ]

9 Enter Easting Ept2 [RsJC]

10 Compute (push R/S or) (eI R2

lL (res1 a
12 [RsIT Npre
13 (resJ] Eprc

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    



Program Form >

SWITCH TO W/PAGM. PRESS (1) PRGM 10 CLEAR MEMORY.
 

KEY CODE MME
ENTRY SHOWN co NTS

KEY CODE REGISTER
ENTRY SHOWN COMMENTS S
- 32 RR2

Npre

 

 

33 R, a

aSinA ’ b,

Eprc
 

3406
 

 

 

 

 

 

 

 

LABELS

ANErpl
BAzl
cRl

DNEpt
E compute|

Q
C
o
O
N
O
O
T
O
A
_
,
W
N
=
-
0
O

 

FLAGS

  

    
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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8 >
Program Title CURVE THRU POINT

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 radius and tangent of curve joining give
tangents and passing through given point. Useful for computing curb radius to pass
through storm structure or placing street curve so that an existing tree will lie in midd|
of grass strip between curb and sidewalk, etc.
Given central angle (A) of curve, angle measured at P.l, from either tangent to
point, and distance from P.l. to point.

r=dsin (A +A) t=r tan 1/22

1-cos (1/2 O +B)

where B=C- | 90-(1/2 & +A)|

sin C = cos(1/2 & +A)

cos 1/2 An t = tangent
r = radius
d = distance, pi to point

 

Operating Limits and Warnings Flashing zero obtained during calculation indicates problem

is ambiguous, eg: delta angle greater than 180 degrees.

\ 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.   J 



Program Description II
141

 em
 

 

  
 

 

 

Sample Problem(s)

r ~

IN y

 

No. 1 A =43°14'32" A=5920'15" d =43.15

or 131925'13"

No. 2 DN =145°43'56" A=14019'18" d=151.98

or 19956'46"

Solution(s)

No. 1 r=211.980 t=84.019

No. 2 r=63.213 t=205.046  
 

 

 

   L a,

SN

Reference(s) Unknown

. _ 
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User Instructions

 ——a1111

 

CURVE THRU POINT
ao1A1dJcomp]

 

 

STEP INSTRUCTIONS
INPUT

DATA/UNITS KEYS
OUTPUT

DATA/UNITS
 

Enter program
 

Input & angle
 

Input A angle >
D

 

Input d distance
 

Compute radius
 

(Optional) Compute tangent
 

N
O

A
W
N

Go to step 2 for next problem
 

 

 

 

 

NOTE: Angles are entered DD .MMSS
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LIC]
(A]
I]
[cJL]
[eI]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        



Program Form

switch To wpAam. press [1] PRGM 10 cLeAR MEMORY.
 

KEY CODE
ENTRY SHOWN COMMENTS

LBL 23 tA angle

COMMENTS REGISTERS
 

Ri A

 

Ra _A|

 

R3_d|

 

Ra
1/2 A |

Rs 1/2
N+A

 

 

 

Re r

 

R7

 

Rs

 

Rg

 

LABELS
A_A

BA
cd
D ___

EcOmp.|
C
o
O
~
N
O
O
O
L
A
E
W
N
=
0
O

 

FLAGS

 

    
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Title CURVE/FROM 3 POINTS

 
 

 

 

 

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229

\

Ia

Program Description, Equations,Variables, etc. Program computes the radius of the curve(circle)
and the coordinates of the radius point(center), given the coordinates of three points
on the curve(circle). The computed coordinates are stored for use as the starting
coordinates with the "Azimuth Traverse/Inverse program, so that the radials may then be
inversed to determine the azimuths thereof.

Standard traverse and inverse routines are utilized and:

 

Radius = R = distance of line 1 to 2

1/2 sin (Az line 3 to 2-Az line 3 to 1

Az = azimuth

This program is dedicated to my good friend and fellow Land Surveyor, Tom H. Murphy,
who spends his Sundays calculating his next weeks work.

 

Operating Limits and Warnings Flashing "0" obtained during computation, means the three
points lie on a straight line or the curve has an infinate radius, like way outside of
this universe.
Points 1 and 3 may be exchanged, but leave point 2 in the middle. Radius and
coordinates are not limited to 3 decimal places.

\ 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 S

2 - -

J) 1

NTS,

_ y

(sample Problem(s} Tom Murphy phones and wants to know the curve radius and the Rh
coordinates of the radius point of the curve depicted in the above sketch so he can
stake the lots.
He says the coordinates of points 1, 2 & 3 are:

N1 458.800
El 188.090

N2 522,557 STEPS: A, 458.8R/S, 188.09R/S,
E2 746.951 522.557R/S, 746.951R/S,

756.893R/S, 1343.611R/S,R/S, R/S.

N3 756.893
E3  1343.611

Solution(s) Rp =2315.356

Nrp =2774.079

Erp =207.021

It won't be long until Tom gets his own HP 65!

He has one now!

\__ J

—a

Reference(s) Any surveying textbook.   
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CURVE /FROM 3 POINTS
LPT 1PT2]PT3 comp]

User Instructions
 

a1111|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE 3: Flashing "0" means problem is indeterminate,
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATATONITS KEYS LAr

1 Enter program CIC

2 Input point 1 (a1] 1.000

3 Input N1 N1 (r/sIL] NI1

4 Input EI (Note 1) El [R/sJL] 2.000

S Input point 2 (Optional) [BJ] |2.000

6 Input N2 N2 (ResJL] N2
7 Input E2 (Note 1) E2 [resJL] 3.000

8 Input point 3 (Optional) [cJ 3.000

9 Input N3 N3 [R/S1 NS
10 Input E3 E3 [(R/sJ] R

11 Optional lessJL] Nrp

12 Optional [ResJ] Erp

13 Execute steps 2, 3 & 4 for newpoint 1 CIC1

13 Or execute steps 5, 6 & 7 for new point 2 LIC]

13 Or go to step 8 for new point 3 [1]

14 Compute [pI R

15 Optional (ResJ]  Nrp

16 Optional (RsJL] Erp

17 Enter program "Azimuth Traverse/Inverse" program C1]

to inverse ine azimuths from the radius point to the CIC]

points. The coordinates of the rp are in the starting CIC]

position if steps 11 or 15 above was executed. [JC]

NOTE 1: at after R/S to see easting entered, [IC]

(optional), | CC]

NOTE 2: rp = radius point C0]
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Program Form

SWITCH TO W/PRGM. PRESS (1) TO CLEAR MEMORY.

KEY CODE KEY CODE NT REGISTERSENTRY SHOWN COMMENTS ENTRY SHOWN COMMENTS
STO 1| 3301 R 3|

1/alpha /

DSP Nrp
. > R2Az 3 to

2/ R
Erp

R; NI

 

 

 

 

 

STO 4| 3304 Ra_El

 

RsN2

 

Re E2

 

R7 N3

_—

Rs E3
 

 

Rg used

_trig.
 

LABELS

A PT1
B _PT 2

c PT3
D compute

E used|
 

O
C
o
O
N
O
O
U
L
M
A
W
N
-
O

 

 

   
 

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

 

  
 

 

 

 

 

 

 

 

 

    

Program Title GROUND/GRID CONV, )

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis state Indiana Zip Code 46229
\. i,

a

Program Description, Equations, Variables, etc. Converts ground distance to state plane grid

distance or grid distance to ground distance in zones utilizing transverse mercator
projection. While the program is for Indiana E and W zones, the constants for each
mercator zone in the continental United States is listed and may be substituted in the
program. Inputs are elevation and X co-crdinate. EF, SF, and CF are also displayed.

Elevation factor= EF =20906000
20906000 + elevation

12 !Scale factor = SF = (X')® k- — +]

Combination factor = CF=EF x SF

Where k and r are constants which vary with each zone and are listed on

next page.

Operating Limits and Warnings User should assure the constants are correct and program
will do the job it is intended to do in a particular zone.

\ 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.
 

  



r

AL E 25EEX3

AL W 15EEX3
AK 2 unknown

AK 3 unknown
AK 4 unknown
AK 5 unknown

AK 6 unknown
AK 7 unknown
AK 8 unknown
AK 9 unknown
AZ E 1EEX4
AZ C 1EEX4
AZ W 15EEX3

DE 2EEX5
FL E 17EEX3
FL W 17EEX3
GA E 1EEX4
GA WIEEX4
HI 1 unknown
HI 2 unknown
HI 3 unknown
HI 4 unknown

HI 5 unknown
ID E 19EEX3
ID C 19EEX3
ID WI5EEX3
IL E 4EEX4

IL W 17EEXS3
IN E 3EEX4
IN W 3EEX4
ME E 1EEX4

ME W 3EEX4
MI E 175EEX2
MI C 11EEX3
MI W T1EEX3

MS E 25EEX3
MS W 17EEX3
MO E 15EEX3
MO C 15EEX3
MO W 17EEX3
NH 3EEX4

NJ AEEX4

NM E T11EEX3
NM C 10EEX3
NM W 12EEX3
NY E  3EEX4
NY C 16EEX3

114

114

113
113

113

113

113
113
113
113
114
114
114
114
114
114
114
114
114
114
114
114

114
114
114
114

114

114
114

114
114
114
114
114
114
114
114
114
114
114
114
114
114
114
114
114
114

512
524
770
770
770
770
770
770
770
770
495
495
487

345
640

530
530
795
773
753

744
746
229
229

187

330
324
334

334
189
197

218
208

208
522
516
377
377
373
216
321
492
495
472
256
263

149

r k

NY W 16EEX3 114 263

RI 16EEX4 114 289

VT 28EEX3 114 223

WY E 17EEX3 114 253

WY EC 17EEX3 114 253
WY WC 17EEX3 114 253

WY W 17EEX3 114 253
NV E EEX4

NV C EEX4 unknown

NV W EEX4 try 114400

Note: k constant from Berry, Ralph Moore,
Simple Algorithms for the calculation of Scale-
Factors for Plane Coordinate Systems, papers from
the 1972(32nd)annual meeting ACSM, March 1972,
r constant from Mitchell, Hugh C. and Simmons,
Lansing G., The State Coordinate Systems(A
Manual for Surveyors) SP 235,Sup. of Documents,
reprint 1957

Reference(s) Curtis, Kenneth S., The Indiana

State Plane Coordinate System, Manual 7Z, TSPLS
 

Inc., 111 N. Capitol Ave. Indpls. In. 46204, 1974.
McEntyre, Dr. John G., The

Perpetuation of Corners in Indiana, Manual # 1,
 

ISPLS Inc., 111 N. Capitol Ave. Indpls. In. 46204,
1972,



0 Program Description II
 
 

\_
 

 
 

Sample Problem(s)

NO. 1: In Indiana where average elevation is 750 feet and average x coordinate is

615,000 and ground distance is 1826.52 feet, what is EF, SF, CF and grid distance?

NO. 2: Same area, convert grid distance of 352.249 meters to ground distance.

NO. 3: Same area: state plane coordinates were used to compute an area of 41,249
acres: what is the acreage on the ground?

NOTE: divide by CF2, Steps 41.249DD, assuming EF and SF was computed.

 

Solution(s)

NO. 1 EF=.9999641 SF=.9999818 CF=.9999459

grid distance = 1826.42] feet

NO. 2 352.268 meters

NO. 3 41.253 acres  
 

 
 

Reference(s)    



User Instructions
 

   
GROUND/GRID CONV. IN E&W

151

 

   

a1111
 

STEP INSTRUCTIONS INPUT
DATA/UNITS KEYS

OouTPUT
DATA/UNITS
 

—
t Enter program

 

Input average elev. elev.
 

(Optional) See EF
 

Input x (East co-ord.) X
 

(Optional) See SF
 

Input ground length distance
 

Or input grid length distance
 

Return to step 6, 2 or 4
 

o
N
w

|N

(Optional) See CF
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LIC]
(aJC]
RSIC 1
J]
[ResJT]
[cJL]
oJ 1]

 

 

 

 

 

 

 

 

EF
 

 

SF
 

rid
istance
 

round
istance
 

CF
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SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE KEY CODE COMMENTS
ENTRY SHOWN COMMENTS ENTRY SHOWN

LBL 4 04

REGISTERS

Ri

R2

Rs

LABELS

24 See ground distanc
O
Q
C
O
N
O
O
O
V
W
A
W
N
=
-
=
0
M
O
O
T
P

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

S
Program Title GEO/GRID AZ CONV,

 
 

  
 

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229

\ —N=
 

 

N\

Program Description, Equations, Variables, etc. Converts state plane grid azimuth to geodetic
azimuth or geodetic az. to grid az. in zones utilizing transverse mercator projection, given
latitude and longitude of point and azimuth. Any two zones may be incorporated in the
program. While the program is for Indiana E and W zones, the constants for each mercator zone
in the continental United States is listed and may be substituted in the program.

ON a= A Asin

Grid azimuth = Geodetic Azimuth - & qa

where; # latitude

Geodetic Azimuth = Grid Azimuth + A a longitude
AN = KN central meridian - A station

 

Operating Limits and Warnings Second term g has been omitted since in Indiana it is always
less than 1/2 second. User should assure the program will do the job the program is
intended to do.

\ J
 

  ee

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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Substitiude any two longitude of central meridian in program:
AL E 85.5 ID E 112.1 MI C 85.45 NH 71.4 WY 1 105.1

AL W 87.3 ID C 114 MI N 88.45 NJ 74.4 WY 2 107.2

AZ E 110.1 ID W 115.45 MS E 88.5 NM E 104.2 WY 3 108.45
AZ C111.55 IL E 88.2 MS W 90.2 NM C 106.15 WY 4 110.05
AZ W113.45 IL W 90.1 MO E 90.3 NM W 107.5

DE 75.25 IN E 85.4 MO C 92.3 NY E 74.2

  
 
 

 

  

 

 

FL E 81 IN W 87.05 MO W94.3 NY C 76.35

FL W 82 ME E 68.3 NV E 115.35 NY W 78.35
GA E 82.1 ME W 70.1 NV C 116.4 RI 71.3
\GA W84.1 MI E 83.4 NV W 118.35 VT 72.3

= _

Sample Problem(s)

NO. 1: A sun shot was made in Indiana W zone where 0=40°12'22", A =86°57'08" and the
true azimuth of a line was determined to be 220°38'39", What is grid azimuth of this line?

NO. 2: Indiana E zone, 0=40°41'03.949", A =86°23'30.437", grid Az= 181946'14.3",
What is geodetic azimuth?

 

Solution(s)

1. 220°33'34.31"

2. 181°17'52,58"

\
 

 

 

Reference(s) Curtis, Kenneth S., THE INDIANA STATE PLANE COORDINATE SYSTEM,
Manual #2, ISPLS Inc. 111 N. Capitol Ave. Indpls. In. 46204, 1974
 

McEntyre, Dr. John G., THE PERPETUATION OF CORNERS IN INDIANA, Manual
#1, ISPLS Inc. 111 N. Capitol Ave. Indpls. In. 46204, 1972
Mitchell and Simmons, THE STATE COORDINATE SYSTEMS, Special Pub. No. 235
_
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User Instructions
 

GEQ RID AZ, CONV, IN,E&W

 

ML Zre zene]AJor S00)

 

1111|
 

STEP INSTRUCTIONS INPUT
DATA/UNITS KEYS

OUTPUT
DATA/UNITS
 

Enter program
 

Choose zone (IN W)
 

Or (INE)
 

Inter latitude
 

Inter longitude
 

Intergeodetic Az compute grid azimuth
 

or compute geodetic azimuth
 

N
O

O
h
B
W

I
N
N

(Optional) See seconds and hundreths of
 

computed azimuth,
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

LIC]
(AJ
I]
(cJL]
(cJ]
J]
[eI]
I
LIL]
LIL]
[JC]
JL]
[JL]

 

 

 

 

 

Grid Az.
 

Geo. Az. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    



Program Form

SWITCH TO W/PRGM. PRESS (1) PRGM 10 cLEAR MEMORY.
 

 

 

KEY

|

CODE CODE
ENTRY

|

SHOWN COMMENTS SHOWN COMMENTS REGISTERS

LBL 23 Ri,|]
SinQ

Ra __ A

 

 

 

 

 

 

 

 

Ra N

DSP | Rs |
. 83 oo]

STO 3] 3303 Re |
f-1 32 I

RR;
SIN 04 ee
STO 1] 3301 eo
RCL 3| 3403 Re ___|

Ae oo]

LABELS

AW.Zone
BE. Zone

C

D ond|
ECOmMp.geo

_used
used
used |

J——————

reererereemese

zoned under A k

C
O
N
O
O
T
U
L
M
A
_
E
W
N
=
0
O

|

 

 

    
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM
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Program Description I
 
 ~ D
Program Title BUILDING RADIAL STAKE-OUT

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State |ndiana Zip Code 446229

\ _  
 
 

 
 

Program Description, Equations, Variables, etc. Computes azimuth and distance from a "SUPER-
STAKE" placed near the centroid of a building, given stake location dimensions, and
"walking" around the building inputing building dimensions with right and left 90 degree
deflections controlled by the A and E keys. The footing offsets of building may then be
staked with only one transit setup. The same "SUPER-STAKE" is also used to pin the footing,
utilizing a second set of computations. The staking can be accomplished with a roll-up
tape hooked onto a tack on the "SUPER STAKE". The building stakes may be checked for
proper location by measuring directly between them.
Point 1 is always a "NE" corner of the building. Dimensions n and e represents the
rectangular coordinates of point 1. The first distance from point 1 is always a right
deflection(E key).
Standard traverse and inverse routines are used in the program. The "SUPER-STAKE"is
assigned a coordinate value of 0 north and 0 east.

 

Operating Limits and Warnings A flashing 0 after displaying a distance indicates R/S was

pushed when the program was ready for a lettered function key. Push CLX and continue.

\ 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. 
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a 6 ‘432 'e )

A. §
E! \ } 2 45,

A 3 //| .
8c |_a Sueer Stake

{ ge

"9 = C:5.00 3

-g a

8
Work\NG

L > 8.67" 4 Nemty J

a

Sample Problem(s) )

Computes the azimuths and distances for the building in the above sketch.

STEPS: C, 18, R/S, 5R/S, R/S, 6.98E, R/S, 4.33A, R/S, 29E, R/S, 18.67A,

OBVIOUS ERROR, D, 18.67E, R/S, 36E, R/S, 14.33BE, R/S.

Solution(s) POINT AZIMUTH DISTANCE
] 15031'27" 18.682

2 24024'17" 12.101

3 40°15'10" 14.439

4 152034'29" 20.257

5 207°27'01" 20.261
6 332936'06" 20.297

ERRORS: +0.020 n direction & -0.010 e direction

\_ J

7

Reference(s) None h

\ _/ 
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User Instructions
 
 

    

 

BLDG. RADIAL STAKEOUT Ist.dist.

NLMd Dstort JOSTMC
ine

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

En=error in n direction(closing)
 

Ee=error in e direction(closing)
 

 

Pa=polar azimuth
 

Pd=polar distance
 

 

I=length of line of building
 

R=deflect 90° right from last line traversed
 

L=deflect 90° left from last line traversed
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAUNITS KEYS DATAONITS

1 Enter program CC]

2 Start (initialize) (See flag) [CJ] |90.000

3 Input n n [ResJL] n

4 Input e (See polar azimuth to first point) e [R/SJL] Pa

5 See polar distance to first point (resJ] Pd

6 Inpute length of line (if line is defl. L) I J Pa

6 Inpute length of line (if line is defl. R) (e1] Pa

7 See polar distance [(R/sJ] Pd

8 Repeat steps 6 and 7 for each line of building except C00]

last line. L101]

9 If error is made at step é6(back up1 line) (oJ Pa-1

10 (Optional) [RsJLT [pe
11 Return to step 6 [IC]

12 If last line(length of last line) L | En

12] or R I (8Je En

13 See error e direction [R/S[1 Ee
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE MM KEY CODE MMENT REGISTERS
ENTRY SHOWN COMMENTS ENTRY SHOWN co 5

03 Ry_d |

|.84 oo]

= BN R2 last
LBL direction

 

 

 

0

 

tRa|
RCL 2 azimuth

ST Ra
 

+
 

H El...n

 

 

 

 

 

3301 distance
 

LABELS

al
B last line
Cstart |

pback up

ER|
0
1 used

o used |

used

 

O
C
o
O
~
N
O
O
O
G
L
S
L

 

FLAGS
used

1    
 

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
 a
Program Title EDM/STAKE-OUT

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

 

R

 City Indianapolis State  |ndiana Zip Code 46229 D

 
 

 
 N

Program Description, Equations, Variables, etc. Ae = Azimuth to EDM

He = Horizontal distance to EDM
Ze = Zenith angle to EDM

GIVEN: Ar = Azimuth to reflector (point)

Hp = Horizontal distance to point
Zr = Zenith angle to reflector

| Ser = Slope distance, EDM to reflector
At = Angle, reflector-theodolite-EDM on plane through reflector and optical centers of

theodolite and EDM.

DIFF. = Horizontal distance to reflector minus horizontal distance to point
Htr = Horizontal distance, theodolite to reflector.

 

At = 2ArcSinN(CosZr-CosZe)? +(SinZeCos [Be-a -SinZr)? +(SinZeSin [Ae-AT] y2

_| CosAt(He)J: 2 _[St ef”
Hir = Js

SinZe SinZe SinZr

DIFF. = Htr- Hp

 

 

 

Operating Limits and Warnings Ze can not be 0 degrees (flashing 0).
Check values entered under "A" key by measuring distance to the control point sighted.
EDM-Theo.-Control Point angle should be approximately 45° or 135° in order to check
all three values and to assure the correct control points are occupied.
For accurate work, the reflector should not be off line, particularly when theo.-refl .-EDM
angle is not small.

\ J
  ——r—

(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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. 3

L -Theodolite |

-—
Sample Problem(s)

(1): Compute distance from reflector to point to be set. Start by pushing "A" key, see"1.00".

Ae = 1030 45'29" He = 28.39" Zo = 89007'56"

Ar = 269033'47" Hp = 454.85

Z, = 90023'08" Ser = 479.24
(2): Compute next distance using above data, except Ser = 482.43"
Start by pushing "D" key, see "4.00".
(3): Compute distance from reflector to next point to be set. Start by pushing "B" key, see
"2.00".

Ar = 178047'00" Hp = 163.01"
Zr = 92039'26" Ser = 165.50

(4): Compute distance same point, changing Z, to 92052'40" and S, to 158.31". Push

"C" key, see "3.00" to start.

Solution(s) DIFF. MEANS Htr
(1) -3.20 move away from theo. 3.20’ 451.65"

(2) -o0.o0m’ move away from theo. 0.01" 454.84"

3) 7.32 move toward theo, 7,32 170.33

(4) 0.00 at point to be set 163.01"

\. _ _J
—— _ iniit

Reference(s) None )

L _ _ 
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User Instructions
  

EDM/STAKE OUT

Jo:OS |SSz SLOPE TAIN  a1111|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTES: (1) Data entered under steps 2, 3, 4 & 5 re-
 

mains unchanged after computation. 

(2) Not necessary to push function key going
 

from step 2 to 3, 3 to 4, or 4 to 5. 

(3) Enter angles as DDD. MMSS 

(4) Push DSP . 3 for 3 decimal display.
 

(5) Not necessary to push R/S and see Htr
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATEONITS KEYS DATA/UNITS

1 Enter program LIC]

2 Input EDM location data: (a_11 |1.00

azimuth to EDM Ae [ResJ]

horizontal distance to EDM He [R/SJ]

zenith angle to EDM Zq [ResJL]

3 Input point to be set data: J] 2.00

azimuth to point(reflector) Ar [resIC]

horizontal distance to point H, [ResJ]

4 Input zenith angle to reflector: | [cJ] |3.00

zenith angle to reflector Z, [res1

5 Input slope distance to reflector: (0J] 4.00

slope distance to reflector Ser [ResIL] DIFF.

[R/SJL] Her
Return to step 3 for next point OR; LIC]

return to step 4 for new zenith angle OR; C11

| return to step 5 for new slope distance. | |

6 Compute using previous slope distance eI] DIFF.

[|] Hir 
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE KEY CODEENGRY |SHOWN COMMENTS enEXS |Shoe COMMENTS REGISTERS

RCL 8 3408 RiAe = |
Az.to EDM

 

 

 

 

R2=
Horiz. dist.
to EDM

' R3=
Zen
to EDM

Ra Ar = |
Az.to
reflector

Rs Hp=|
Horiz. dist. |

to point
Re Zr =

Zen.angle
to refl.
R; Ser =

slope dist.
EDM to refl
Rg used

 

 

 

 

 

 

 

 

Rg

 

LABELS
a EDM

B point

c Zr
D Ser
gE compute |

 

O
C
O
N
O
O
U
B
M
A
H
A
W
N
=
O

 

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

  
 
 

 
 

 

 

 
 

 
     

~ |
Program Title  EDM/STAKE-OUT TWO

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State  |ndiana Zip Code 46229
_ |

- A
Program Description, Equations, Variables, etc. Ae = azimuth to EDM

He = horizontal distance to EDM
Ah = height of EDM axis with respect to theo.
Ar = azimuth to reflector(point)

Hp = horizontal distance to point
Zr = zenith angle to reflector
Ser = slope distance, EDM to reflector

DIFF. =Horizontal distance to reflector minus horizontal dist. to point
Htr. = Horizontal distance, theodolite to reflector.

Hr = BZ +4AC +B
2A

where: A = 1+(tan 90-Zr)2

B= [He cos(Ae-Ar) + ah(tan 90- Zr) 2
C =Ser? - (He* + A h2)
Elev. = HI + tan 90-ZrHtr

DIFF. = Htr - Hp NOTE: For accuracy, elevation determined by
trigonometric leveling on lines over 1000 feet in length should be corrected for curvature and
refraction. c+r = horiz. distance in feet 2 x 2.059x10-3.

Operating Limits and Warnings (1) Check values entered under "A" key by measuring distance to
the control point sighted. EDM-Theo. -Control Point angle should be approximately 45°
or 135° in order to check all three values and to assure the correct control points are
occupied.

(2) For accurate work, the reflector should not be off line,
particularly when theo. - refl .-EDM angle is not small.

\ 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. »
 

—
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| -— Reflector   

 

  L | Theodolite  
 

 
 

Sample Problem(s)

(1): Compute distance from reflector to point to be set and reflector elevation.
Start by pushing RTN R/S key, see "5.00".  HI=1000.00

Ae=103°45'29" He=28. 39" Ah=0.43

Ar=269°33'47" Hp=454.85'

Zr= 90°23'08" Ser=479.24'
(2): Compute next distance using above data, except Ser=482,43'

Start by pushing "D" key, see "4.00".
(3): Compute distance from reflector to next point to be set. Start by pushing

"B" key, see "2.00".

Ar=1780947'00" Hp=163.01'

Zr= 92°39'26" Ser=165.50'
(4): Compute distance, same point, changing Zr to 92°52'40" and Ser to 158.31'. Push
"C" key, see "3.00" to start.

 

   
 

Solution(s) DIFF, MEANS HTR. ELEV.
(1) -3.20' move away from theo. 3.20 451.65" 996.96

(2) -0.01" move away from theo. 0.01’ 454.84’ 996.94

(3) 7.32 move toward theo. 7.32" 170.33" 992.09

(4) 0.00 at point to be set 163.01" 991.81

\_

(
 

Reference(s) INSIGHTS, Vol. 2, No. 4 by Hewlett-Packard Company, 1974

EDM STAKEOUT written by CCC.    
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User Instructions
  

  

ETEe E

 

-n
oD
~
-   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

remains unchanged after computation.
 

(2) Not necessary to push function key going
 

from step 2to 3, 3to 4, 4to 5, or 5to 6
 

(3) Enter angles as DDD .MMSS
 

(4) Push DSP .3 for 3 decimal display. 

(5) HI elevation could be: elevation of
 

theodolite station + height of theodolite-height of
 

reflector to compute ground elevation at
 

reflector station.
 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAUNITS KEYS DAs

1 Enter program LI]

2 (Optional) Input HI Elev. [RINR/S] 5.00

See Note 5 HI [resJ]
3 Input EDM location data: (aJ] 1.00|

Azimuth to EDM Ae [ResJL] oo]

Horizontal distance to EDM He Res1
Delta h (If EDM higher than theo.) A h [ResJ] LL

Delta h (If EDM lower than theo.) Ah

4 Input point to be set data: J 2.00

Azimuth to point (reflector) Ar [resJL] oo]

Horizontal distance to point Hp [Res1

5 Input zenith angle to reflector: [lcJT] 3.00

Zenith angle to reflector Zr [R/sJ]

6 Input slope distance to reflector: (poJ] 4.00

Slope distance to reflector Ser [resJU] DIFF.

7 Optional [R/S | Htr.

8 Return to step 4 for next point OR: (RsJC] Elev.

Return to step 5 for new zenith angle OR: oo] [JC] ]

Return to step é for new slope distance | [C1] _

9 Compute using previous slope distance (eI |DIFF.Co

[RsJL] Ht.
NOTES: (1) Data entered under steps 2, 3, 4, 5, 6 [resIL] Elev. 
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

KEY CODE KEY CODE :
ENTRY

|

SHOWN COMMENTS ENTay

|

SHOWN COMMENTS REGISTERS

05 fl X 71 R1_Ae

 

 

 

 

R2 He

 

 

 

 

 

 

 

LABELS
A _used

B used |
Cc _used

D used
g used |

C
O
N
O
O
U
O
W
H
W
N
-
=
0
O

 

See Horiz. Dist FLAGS   
 

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

Contributor's Name

 
Address 9841 East 21st Street

Ni Indianapolis State |ndiana Zip Code 44090

Program Title ELEVATION & HORIZ. DISTANCE FROM ZENITH ANGLE & SLOPE DISTANCE

N

Charles C. Campbell, LS

 J
  
 CO)
Program Description, Equations, Variables, etc. Primarily a program for the trigonometric leveling
with an EDM instrument. Computes the elevation of and horizontal distance to a point, given
the zenith angle and slope distance after the elevation of the ground(stake) at the
instrument, the height of the horizontal axis of EDM above the stake, and the height of the
reflector above the ground are given. The elevation is corrected for curvature and
refraction utilizing the standard "textbook" factor.

Hd = Horizontal Distance = S sin Z

Elevation = G + Mu - Rh + S cos Z + (c+r)
Where: S = Slope distance

Z = Zenith angle

G = Ground

Mu = "Measure up"
Rh = Reflector height

(ctr) = curvature + refraction = 2.059108 x Hd?

 
Operating Limits and Warnings Elevation determined by trigonometric leveling on lines over
1000 feet in length should be considered approximate due to uncertainty caused by
refraction. Reciprocal zenith angles at both ends of the line would improve accuracy.

q y
 
 N\

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



Program Description II 7
 

 

 
  

  

 

 

 

 

 

 

   
 

 

y

D
Sample Problem(s} Compute the horizontal distance to and the elevation for the two points

in the above sketch:

STEPS: 814.91A, 5.698, 6.17C, 87.5417R/S, 842.19R/S, R/S

5.83C, 92.1641R/S, 1128.67R/S, R/S.

Solution(s)

1. HD = 841.627 Elevation = 845.236

2, HD = 1127.778 Elevation = 769.933

\. wy,

4 )

Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING, fifth edition, pages 32,

33 and 34, International Textbook Company, Scranton, Pennsylvania, 1965   
 A J 
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User Instructions
 
 

 

 

STEP INSTRUCTIONS INPUT OUTPUT

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE 1: Z denotes zenith angle and S denotes
 

slope distance
 

NOTE 2: Steps 2, 3, and 4 end with the execution
 

of step 5 and the HP 65 is ready for step 6.
 

NOTE 3: Hd denotes horizontal distance and elev.
 

denotes elevation.
 

NOTE 4: Mu denotes "measure up".
 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

DATA/UNITS DATA/UNITS

1 Enter program LIC]

2 Input elevation of ground(stake) @ Inst, G (AI G

3 Input height of inst. above stake (Mu) Mu (BJ Mu

4 Input height of reflector above ground Rh (cIC] Rh

5 To enter Z & S (Notes 1 and 2) (eI

6 Input Z pp.Mmss [R/SJ] |DD.MMsS
7 inputs S [resIL] Hd
8 [ResJ] Elev.

9 Return to step 6 for next case, same A, B, C data. [IC]

9 Or change AB and/or C data and continue at step 6. LIC]
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    



Program Form

SWITCH TO W/PRGM. PRESS 0 TO CLEAR MEMORY.

KEY CODE KEY CODE
ENTRY

|

SHOWN COMMENTS ENTRY

|

SHOWN COMMENTS
L

f-1
Vx |_09

02|

te (see elev
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REGISTERS
 

Rj Ground

@ Inst.|
 

Ra _MU

 

Rs; RH

 

Ra

—e

 

Rs|
G+Mu-Rh

 

Re SD

 

| R7 zenith

—

Rs
height
diff.
 

Rg HD

 

LABELS

AG @inst.|
Bmeas. up
cRefl. H
D _used
E compute]

Q
O
N
O
T
W
L
M
W
A
E
W
N
=
O
0
O

 

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

Contributor's Name

Address

City

Charles C. Campbell, LS

9841 East 21st Street

Indianapolis State Indiana

Program Title ELEVATION FROM ZENITH ANGLE & HORIZONTAL DISTANCE

Zip Code 46229   _ |

( A

Program Description, Equations, Variables, etc. Primarily a program for trigonometric leveling with
an EDM instrument. Computes the elevation of a point given the zenith angle and

horizontal distance after the elevation of the ground(stake) at the instrument, the height of the
horizontal axis of EDM above the stake and the height of the reflector above the ground are
given. The elevation is corrected for curvature and refraction utilizing the standard
"textbook" factor.

 
 

Elevation = G+Mu-Rh + [tan(90-2) x D + (c+r)

Where: G = Elevation of ground at instrument
Mu = "Measure up"
Rh = reflector height
Z = zenith angle
D = horizontal distance

(c+) = curvature + refraction = 2.059x10™8 x D2

 

Operating Limits and Warnings Elevation determined by trigonometric leveling on lines

over 1000 feet in length should be considered approximate due to uncertainty caused by
refraction. Reciprocal zenith angles at both ends of the line would improve accuracy.

\ 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
(FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL. )    
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2
Ret |.

AS

——Ta

. -— Lr___-1214.32 us

"Coot %

JT N Elev. =742.18

a GF Diet
x

_ ] J
= _ __

Sample Problem(s} Compute the elevations for the two points in the above sketch:

STEPS: 742.18A, 5.42B, 5.64C, 88.5247R/S, 1214.32R/S,

4.18C, 94.0716R/S, 859.41R/S.

Solution(s)

Elevation 1 = 765.736

2 = 681.514

\_ J

4 )

Reference(s) Bouchard, Harry and Moffitt, Francis H., SURVEYING, fifth edition, pages

32, 33 and 34, International Textbook Company, Scranton, Pennsylvania, 1965.

\ J  
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User Instructions
  

    WEreeE50]Jimede a1111
 

STEP INSTRUCTIONS
INPUT

KEYS
OUTPUT

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE 1: Z denotes zenith angle and D denotes
 

horizontal distance.
 

NOTE 2: Steps 2, 3, and 4 end with the execution
 

of step 5 and the HP 65 is ready for step 6.
 

NOTE 3: Mu denotes "measure up"
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

[IL]
LJ]
[JL]
[IC]

 

 

 

 

 

 

 

 

DATA/UNITS DATA/UNITS

1 Enter program C0]

2 Input elevation of ground(stake) @ inst. G (AJ G

3 Input height of inst. above stake(Mu) Mu [BJ] Mu

4 Input height of reflector above ground Rh (CcJ] Rh

5 To enter Z & D (Notes 1 and 2) J

6 Input z pp.mmss [R/SJ] DD.MMsS
7 Input D D [RsJC] Elev.

8 Return to step 6 for next case, same A, B, C data [IC]

8 Or change AB and/or C data and continue at step 6. [IC] 
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Program Form

SWITCH TO W/PRGM. PRESS (1) PRGM |10 CLEAR MEMORY.
 

Kev CODE KEY CODE |ENTRY SHOWN COMMENTS ENTRY SHOmE COMMENTS REGISTERS

LBL 23
 

Rv___
nd

@

inst. ground @
05 inst, 

R>_

"measure
up"

Rj3 refl,

height

RsHD|

 

 

 

 

 
340 Re

 

 

 

 

 

inpute ZA (See elev. LABELS

AG @inst,
Bmeas. up
crefl. H
Dused
E compute

Q
C
o
O
~
N
O
O
M
W
S
B
_
E
W
N
=
0
O

 

FLAGS

 

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



178
Program Description I
 

 SE 3
Program Title  EDM/RADIAL CURVE STAKE-OUT OS

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State. |ndiana Zip Code 46229  
 
 

 

 N

Program Description, Equations, Variables, etc. Computes angles and distance for curves for both sides
of a street for curb offset staking, with instrument set up on outside PC or PT offset stake,
using total station type EDM setup or a long tape for short length curves, given minumum
known data and staking interval, program computes the station of the PT (PC) first for
data entry and plan dimension verification. The computed station may be overridden by the
users own special station. The staking may be checked by measuring between the stakes
at each station.

Standard traverse and inverse routines are used and:

Next station = (n of last sta +1) interval

interval

Deflection angles = (sta-PC Sta) x90 or angle = (Sta-PC STA) x 180

 R CR

Chord = 2RxSin deflection angle
R == Radius
n == integer

 

Operating Limits and Warnings Program will not compute beyond the PT(PC) station.
If interval is fractional: round and truncate to 7 significant digits or less. If from PT of curve:
input PT station with opposite sign in place of PC station. All stations are then entered
and displayed with opposite signs. All angles are "right angles". 0 degrees is toward
the Pl of the curve occupied. Program on card 2 could be put on top of card 1.

Don't distrube stack during program execution.

\ J
 

  a_i

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 7?
 

 

( 0 . )

| J  

    

 

Proposed 30 foot pave.
back to back of curbs.

Offsets 4' back of curb.

R=: 191.843
NE AZ32"

  \_ y,
 

 

 

Sample Problem(s) Compute angles and distances to each proposed stake in the above sketch, )
for each 25 foot station, including the low point, and excluding station 2+25, from the PT of

the curve. (All stationing entered and displayed negative.)

STEPS: (Enter Card 1) 25A, B, D, 287.96CHS R/S, 19R/S, 151.843R/S, 42.1632R/S,

(See PC stationing) (Enter Card 2) A, R/S, R/S, R/S, R/S, R/S, R/S, R/S, R/S,

R/S, R/S, 224.92CHS, R/S, R/S, R/S, R/S, etc.

 

 
Solution(s) OTA ANGLE OUT DISTANCE OUT ANGLE IN DISTANCE IN
PT 2487.96 0° toward PI of curve

2475 357033'18" 14.58 286-23-51 40.12
2+50 352-50-17 42.60 307-57-28 53.43

LP 2+24.92 348-06-23 70.42 317-23 29 72.80
2+00 343-24-17 97.59 320- 37-44 94.07

PC 1475.92 338-51-44 123.22 320-55 42 115.11

Dy
 

 

 

 

Reference(s) None used. Any surveying textbook.     
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User Instructions
  

   
EDM CURVE STAKE-OUT OS #1

2EN55

EDM CURVE STAKE-OUT OS #2

Peete]J81
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE 1: Not necessary to push D key if coming from
 

steps 2 or 3.
 

NOTE 2: If from PT to PC, all stations are of
 

opposite sign.
 

NOTE 3: To restart calc., go to step 10 or go to step
 

4 for next curve with same interval, to step 2 to
 

change interval, or to step 3 to change direction
 

with Card 1 entered. If curve data entered at steps

LIL]
[IL]
[JC]
[J]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATATONITS KEYS DATAITS

1 Enter Card 1 program C00]

2 Input interval INT (a1]
3 Choose curve left [8[1]

3 Or curve right [cI]

4 Data for curve (Note 1) [oJ]

5 Input PC station STA (ResJL]
5 Or if PT STA STA
6 Input offset from center line OFF [Res1]

7 Input curve center line radius R [(rR/sIL]

8 Input curve delta DD .MMSS [rsI] PT STA

9? Enter Card 2 program [I]

10| Compute [AJ] |1sTsTA
11| Accept STA shown [resJ] ANG OUT

11| Or input special Sta STA [rs] ANG OUT

12 [RSC] |pist our
13 [RSI] |anG IN
14 (RAIL |pistN
15 [R/SJL] |NEXT STA
16| Return to step 11 until PT is reached. [IC]

 

 

 

 

 

 

 

 

 

 

5,6,7 and 8 is OK, then go to step 10 to compute,
 

with Card 2 entered.
 

NOTE 4: Don't distrube stack between any of these
 

steps. If stack is distrubed it is most convient to
 

restart computations at step 10. Keep your finger
 

on the R/S key!
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CARD 1

SWITCH TO W/PRGM. PRESS (1) TO CLEAR MEMORY.

KEY CODE
ENTRY SHOWN COMMENTS

COMMENTS REGISTERS

Ri

R2 2x OFF
=easti

 

Rj

R; c

Rs
int

Rg us

tri

LABELS
interval

O
Q
O
N
O
U
L
M
A
W
N
=
-
=
0
O
0
M
O
O
D
>

 
TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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CARD 2
SWITCH TO W/PRGM. PRESS (t] TO CLEAR MEMORY.

KEY CODE KEY CODE
ENTRY |SHOWN COMMENTS ENTRY |SHOWN COMMENTS

X= 7

A
X

—a
«

R

f-1
—

21
83

T 24 

 

REGISTERS

Ri1_PC|
_STA_

R, 2 x OFF

= easting

inside

R; CLR

 

 

 

 

Ra Deg.

of curve |

Rs
PT STA

 

Re 2R

OUT
 

R,; chord

constant
out to in
 

Rs
interval

 

Rg used
trig. &

tests
 

LABELS

A compute

B _used

C used
D__

 

used

used

used

C
o
O
~
N
O
O
O
W
A
E
W
N
=
0
M

 

FLAGS

1 used  
 

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

 

  
 

 

 

 

f Bn
Program Title CURVE STAKEOUT

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State |ndiana Zip Code 46229

CY

Program Description, Equations, Variables, etc. Computes deflection angles and chords for curves for
both sides of a street for curb offset staking, given a staking interval, PC stationing, offset
from CL, CL radius, and the delta angle of the curve. Program computes the station of the PT
first for data entry and plan dimension verification. The program computes the stationing

based on the given interval, which station may be accepted or overridden with a special

station. .
where n = integer

2Ri = (Rcl-offset)2 Next station=(n offLAST STA |+ 1) interval

2Ro = (Rcl+offset)2 area

out chord = 2RoSin(last angle)

in chord = 2Ri x out chord defl. angle = (STA-PC STA) x 90
2Ro 7 R
 

Deflection angles are right if curve is arcing right(radius point is to the right) or left

if curve is arcing left.

Negative stations may be entered and/or displayed, if less than zero.

 

Operating Limits and Warnings Program will not compute beyond the PT of the curve, except
when a special station is entered which is larger that the PT station, then funny things
happen, although still mathematically correct. If interval is fractional: round and

truncate to 7 significant digits or less. Offset may be 0 to compute CL chords(twice).

\ 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.    J
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Program Description II
 

 

    

        
 

 

 

 

 

  
 

 

     

  

R151. 8A%
( 3 AAG )

\ .

, 5 ed
Proposed 30' pavement °°~ Q 0%
back to back of curbs. % iy
Offsets 4' back of curb. \

3 J
Sample Problem(s) Compute deflection angles and chords to stake the points in the above
sketch for each 25 foot stationing, including low point and skip station 2425.

STEPS: 25A, 175.92R/S, 19R/S, 151.843R/S, 42.1632R/S, (see PT stationing), C, R/S, R/S,
R/S, R/S, 224.92R/S, R/S, R/S, R/S,250R/S, R/S, R/S, etc.

Forget to write down an answer? Recompute; start by pushing C, or change interval with A key
and recompute with C.

Solution(s) STA DEFLECTION CHORD out CHORD in

PC 1475.92 0° toward PI of curve
2+00. 4-32-35 27.06 21.04

LP 2+24.92 9-14-41 28.01 21.78
2+50 13-58-35 28.19 21.92
2+75 18-41-35 28.10 21.85

PT 2487.96 21-08-16 14.57 11.33

\ J
r

———

Reference(s) None used. Any surveying textbook.   
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User Instructions
 

CURVE STAKEOUT #7

Ricterad[2 Jeemede]l1 IE

 

a1111|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE 1: Step 4 is optional if coming from step 3
 

NOTE 2: To restart calc: go to step 9, or to step 4
 

for next curve with same interval or step 3 to change
 

interval. If curve data entered at steps 5, 6, 7 & 8 

OK, then go to step 9 to compute.
 

NOTE 3: Negative stations may be used.
 

 

 

 

 

 

 

 

 

[IL]
[IL]
LIL]
[JL]
I
[IL]
[IC]
[IC]
IC]
[JC]
[JC]
[JC]
[IC]
[JC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATUNITS KEYS DATS

1 Enter program LIC

2 (Optional) See flag, push D or E or [rinRss] 7.00

3 Input interval INT [aJ]

4 Data for curve (81]

5 Input PC station STA [ResJ]

6 Input offset from center line OFF [ResJO]

7 Input curve CL radius R [RsIL]

8 Input curve delta DD .MMSS [resJL] PT. STA.

9 Compute [cITT [1st. STA

10 Accept STA shown [rsJL] |DEF ANG
10 Or input special STA STA [RsJL] DEF ANG

11 [resJL] SRD

12 [R/S][] |cHORD IN

13 [R/SJL] |NEXT STA

14 Return to step 10 until PT is reached. CC] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         



SWITCH TO W/PRGM. PRESS (1) PRGM TO CLEAR MEMORY.

KEY CODE
ENTRY SHOWN

7 07

BL

S

Program Form

COMMENTS
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ENTRY SHOWN COMMENTS REGISTERS

STO 2| 3302 RiPC|

|LBL 23| STA_
oo| _00|_ _ _
RCL2 3402| R2 offset
RCL 8 3408 2|gstSta.
~— | _81|_
fl 311 R30
INT} oo83lastA/2

1 01 I|

+ 61 Radegree |
RCL8]3408, _ _[||of curve |
x|71|Next evenstation __|| per ft.
RCL5 3405| _ It BRs
gx>y| 3524 PT STA.|
gt| Ae
Gop 301]| Rs2ROUT
g |. _84| Inp sta.orusesta.shan
RCL3 3403 | | _
RCL4 | || Rgchord|
RCL 2 3402 constant

gt|309) |
STO2}3302| Rg
gx= y 3507 inter va

-51 i
X 71 Rgused|

+ | 6] trig.&

|

STO3 3303 | tests

|gLSTx 3500 | |  aBELS
gx=y]| 3507 | } ainterval
f 31 gused|
~D. MS]03| || ccompute|

psp| 2| D__|
| - | 8| oo oo
 

 

 

 

 

 

 

 

  

 

 

 

          
04 | oused|

R/S 84 SeeDEFangle|| 1
DSP 21 2 |

. 83 3|
2 02 4 _ |
gx<"y| 3507 5
f 31 6
SIN 04 7
RCL 6 3406| 8
X 71 9
R/S 84 See chord out
RCI7 |3407 FLAGS
X 171 1
RES 84 See chord in
IGTO| 22 2
| o___}oQ a

 

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



188 Program Description I
— —
Program Title CURVE-STAKE FROM PI

 

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229  
 

 

— - —— — eo - em=meee=

 

 r—

Program Description, Equations, Variables,etc. Computes the radial angles and distances from

the Pl of a curve, given a staking interval, PC stationing, radius, and delta angle. The

program computes the station of the PT first for data entry and plan dimension verification.
The program computes the stationing based on the given interval, which station may be
accepted or overridden with a special station,

Next station = ( n of. Last Sta +1) Interval , where n = integer

Interval

(Station to PC) angle = (Sta. - PC Sta.) x 180
mR

Otherwise standard traverse and inverse routines are used.

 

Operating Limits and Warnings Program will not compute beyond the subject curve. If interval
is fractional: round and truncate to 7 significant digits or less. Zero degrees is toward
the PC if stationing is normal and toward the PT if stationing has opposite sign. Angles are
to left or right, depending on direction of curve.

\ 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 he
 

 

 

 

 
 
 

 

SN

Sample Problem(s} Compute the angles and distances to the points on the curve in the above
sketch for each 25 foot interval, including the low point and excluding station 2+25.

STEPS: 25A, 175.92R/S, 151.843R/S, 42.1632R/S, (See PT stationing),

R/S, R/S, R/S, R/S, 224.92R/S, R/S, R/S, 250R/S, R/S, etc.

You may now recompute by pushing C key or change interval with A key then recompute
with C key.

 

  
 

 
 

 

Solution(s) STATION ANGLE DISTANCE

PC 1475.92 0° to PC of curve
2+00 3-08-26 34.78

LP  2+24.92 36-36-11 13.14
2+50 125-08-29 21.66
2+75 137 01-58 45.77

PT 2487.96 137-43-28 58.71 = tangent length of curve

——— ee — —

Reference(s) None used.  
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User Instructions
 

   
   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE 1: Steps 3 and 7 are optional if coming from
 

preceeding step. 

NOTE 2: To restart calc., go to step 7, or go to step
 

3 for next curve with same interval, or to step 2 to
 

change interval.
 

NOTE 3: OK to skip steps 3, 4, 5 and 6, when 
changing interval and curve data has been entered
 

correctly.
 

NOTE 4: Negative stations may be used.
 

NOTE 5: Normal calculation is with 0° to PC. For
 

0° to PT, use opposite signs on all stationing.
 

 

 

 

 

 
 

 

     

 

 

 

 

 

 

 

 

 

R AKE FROM P

r eT r :

STEP INSTRUCTIONS oatURITS KEYS DATS

] Enter program LIL]

2 Input interval INT (AJC]

3 Data for curve (BJ

4 Input PC station STA (R/SIL]
5 Input curve radius R [R/sJ]

6 Input curve delta DD.MMSS [ResJL] PT STA

7 Compute [cI] 1stSTA

8 Accept STA shown _ [ResJ] ANGLE|

8 Or input special STA STA [res101] |ANGLE|

0 [rsJL] DisTANCE
10 lesJL] Next TA]
11 Repeat steps 8, 9 and 10 until PT is reached. LC] I

LIC]
| JC]
[JC]
CEE 
 

 

 

 

 

 

 

 

 

 

 

 

    



Program Form

SWITCH TO W/PRGM. PRESS (1) PRGM 10 CLEAR MEMORY.

ENRy SHON COMMENTS
+

RCL 8
x 71

KEY CODE
ENTRY SHOWN COMMENTS

RTN 24 ill D k

11 | t interval

12

BL 23

STO 2| 3302

TO 5
)

—

83

T 22 
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REGISTERS
 

 

 

LastSta |
 

R; CL

radius

 
Ra degree
of curve
per foot 

 

 

tangent

 

Re__
interval

 

Ro |
trig. & |

tests 
LABELS

A interval
B data

Cc compute

p killed
E Lilled

o _used
1

Q
O

N
O
O
T
O
A
_
L
W
N

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

Program Title TANGENT OFFSET

 
   

  

 

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229
\ - BR — rt
— —_— zzz —=]

Program Description, Equations, Variables, etc. Computes the distance along the tangent from the end
of the curve and the right angle offset to points on a curve, given a staking interval,
PC/PT stationing, radius, and delta angle. The program computes the station of the PT/PC
first for data entry and plan dimension verification. The program computes the stationing
based on the given interval, which station may be accepted or overridden with a
special station.

Next station = ( n of| Last Sta +1) Interval, where n = integer

Interval

(Station to PC) angle = (Sta.-PC Sta.) x 180

Tr R

Otherwise standard traverse and inverse routines are used.

 

Operating Limits and Warnings Program will not compute beyond the subject curve.
If interval is fractional: round and truncate to 7 significant digits or less. The distances
are measured along the tangent and its extension, from the PC if stationing has normal
sign and from the PT if stationing has opposite sign. \ —

(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.  J

   
 



Program Description II he
 
 

     

  

R=15l.8A2
A = A2° 1&'32 “

  
 

 
 7
Sample Problem(s} Compute the distances and offsets to the points on the curve in the above

sketch for each 25 foot interval including the low point and skipping station 2+25,

STEPS: 25A, 175.92R/S, 151.843R/S, 42.1632R/S, (See PT stationing),

R/S, R/S, R/S, R/S, 224,92R/S, R/S, R/S, 250R/S, R/S, etc.

 

   
 
 

Solution(s) STATION TANGENT DISTANCE OFFSET
PC 1475.92 0+00 0.00

2+00 0+23.98 1.91
LP 2+24.92 0+48.15 7.84

2+50 0+71.18 17.72

2+75 0492.20 31.19
PT 2487.96 1402.14 39.49

\

é
Reference(s) None used.    
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TANGENT OFFSET

 

User Instructions
 

a1111

 

 

 

 

 

 

 

 

 

 

 

 

 

 

— — Repeat steps 8, ? and 10 until PT is reached.
 

 

 

 

 

NOTE 1: Steps 3 and 7 are optional if coming from
 

preceeding step.
 

NOTE 2: To restart calc., go to step 7, or to step
 

3 for next curve with same interval or to step 2 to
 

change interval.
 

NOTE 3: OK to skip steps 3, 4, 5 and 6 when
 

changing interval and curve data has been entered
 

correctly.
 

NOTE 4: Negative stations may be used.
 

NOTE 5: Normal calculation is from PC, If from
 

PT, use opposite signs on all stationing.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[ 1

STEP INSTRUCTIONS DATUNITS KEYS DiS

1 Enter program LC

2 Input interval INT (aJC]

3 Data for curve (8J]

4 Input PC station STA [RI]

5 Input curve radius R [res]

6 Input curve delta pp.mmss [rs]1 prsTa
7 Compute [cJ] 1st STA

8 Accept STA shown [Res] ChomPC

8 Or input special STA STA [Res] “tromPC

9 EE
10 [RSI] Next Sta. 
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Program Form

SWITCH TO W/PRGM. PRESS [1] PRGM 10 CLEAR MEMORY.

KEY CODE KEY CODE COMMENTS REGISTERS
ENTRY SHOWN COMMENTS ENTRY SHOWN

& E ke 1

delta angle

Rs

Rs
int

Rg
tri
tests

LABELS
I> 5

°

-—
pe

te

C
O
N
O
U
L
A
W
N
=
0
M
O
O
®

 TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
2

OO)
Program Title CHORD OFFSETS

 
 

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

  City Indianapolis State Indiana Zip Code 46229 )
\_
 

 

 

Program Description, Equations, Variables,etc. Computes the distance along the chord from the end
of the curve and right angle offset to points on a curve, given a staking interval, PC/PT
stationing, radius, and delta angle. The program computes the station of the PT/PC first for
data entry and plan dimension verification. The program computes the stationing based on the
given interval, which station may be accepted or overridden with a special station.

Next station = ( n of| Last Sta + 1) Interval , where n = integer

Interval

(Station to PC) angle = (Sta.-PC Sta.) x 180

mR

Otherwise standard traverse and inverse routines are used.

 

Operating Limits and Warnings Program will not compute beyond the subject curve. If interval
is fractional: round and truncate to 7 significant digits or less. The distances are
measured along the long chord, from the PC if stationing is normal and from the PT if
stationing has opposite sign. 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 ”
 

 

  

 

    

  
 

 

 

 

 

 

 

 

 

   

g
v m

Chord GC R= 151.843
R A :AZ%622"

©.
§

L 3 “x
Z _J

f

Sample Problem(s} Compute the distances and offsets to the points on the curve in the above
sketch for each 25 foot interval including the low point and excluding station 2+25.

STEPS: 25A, 175.92R/S, 151.843R/S, 42,1632R/S, (See PT stationing),

R/S, R/S, R/S, R/S, 224,92R/S, R/S, R/S,250R/S, R/S, etc.

Solution(s) STATION CHORD DISTANCE OFFSET

PC 1475.92 0+00 0.00
2+00 0+23.05 6.87

LP 2424.92 0+47.74 10.05
2+50 0+72.78 9.14
2+75 0497.24 4,15

PT 2487.96 1409.51 0.00

\ _J

SN

Reference(s) None used.  L 
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User Instructions
 

CHORD OFFSETS
ree]afomede] ] a1111
 

 

 

 

 

 

 

 

 

 

 

 

 

— w
t Repeat steps 8, 9? and 10 until PT is reached.

 

 

 

 

NOTE 1: Steps 3 and 7 are optional if coming from

preceeding step.
 

NOTE 2: To restart calc., go to step 7, or to step 3
 

for next curve with same interval, or to step 2 to
 

change interval.
 

NOTE 3: OK to skip steps 3, 4, 5 and 6, when
 

changing interval and curve data has been entered
 

correctly.
 

NOTE 4: Negative stations may be used.
 

NOTE 5: Normal calculation is from PC, If from PT,
 

use opposite signs on all stationing.
 

 

 

 

 

 

 

 

 

LL]
[IC]

 

 

 

 

 

 

 

  

 

 

STEP INSTRUCTIONS oaPuTrs KEYS oTrs

1 Enter program [1]

2 Input interval INT (aJ]
3 Data for curve (BIL

4 Input PC station STA [ResJC]

S Input curve radius R [ResJ]

6 Input curve delta DD .MMSS [resIL] PT STA

7 Compute [cI [1stsTA

8 Accept STA shown [resJ] pistance

8 Or input special STA STA (Rs[1 froTanes”

9 RAI] gitoas
10 [r/s1 |Next Sta 
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

NTRY

|

Sow REY

|

Sviowi REGISTERSENTRY

|

SHOWN COMMENTS ENThy

|

STOWN COMMENTS

RTN 24 IID k x > 4
t 3508

RCL

>

tri

LABELS
A interval

C
O
N
O
R
W
O
N
=
0
M
O
D
O

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

Program Title

Contributor's Name

 

STADIA REDUCTION

Charles C. Campbell, LS

 
 
 

 

 

 

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229
\_ J

S

 

Program Description, Equations, Variables, etc. Computes difference in rod readings, horizontal

distance, and elevation given instrument height, bottom, top, and middle hair rod
readings and vertical angle. Also computes horizontal distance and elevation given
instrument height, stadia distance, middle hair rod reading and vertical angle.

SD = TH-BH (100)

HD = (cosVA)? x SD

EL = HI- MH + SinVA x CosVA x SD

See page 3 for connotations.

 

Operating Limits and Warnings Program under B key uses TH-BH to determine horizontal
distance and MH to determine elevation.
Horizontal distance is displayed to two decimal places. For all practical purposes it should be
rounded to nearest foot ( .1 meter?).
Negative Hl and elevation is below sea level.

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.   J
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Program Description II

r - S

_J

( Compute the followin: STEPS: 995.09 Enter,)
Sample Problem(s) ompute the rollowing: 4.914, A, B4.02R/"

HI SD MEAS UP 6R/S, 5R/S, 2.09 = |
CHS, R/S, R/S,1.24

POINT BH TH MH VA ELEV, R/S, 4.31R/S, 2.77
Re A 1000. 00HI 4.91MU 995.09 R/S, R/S, R/S,6.78

1 4,02 6.00 5.00 -2°09" R/S, 9.32R/S,8.04

2 1.24 4.31 2.77 0 R/S, 3.19R/S, R/S,
B 6.78 9.32 8.04 3°19" (1006.63) 5-04+A, C, 219R/S,

4.03R/S, 3.16CHS

Instrument at B sight R/S, R/S, 124R/S,
'9 6.78R/S, R/S, R/S,

1011.67HI 5.04MU 178R/S, 12.17R/S,
4.14R/S, R/S,

3 219 4.03 -3016'
4 124 6.78 0
5 178 12.17 4°14

Solution(s) DIFF. HD ELEVATION
1 0.02 197.72 987.58
2 0.01 307.00 997.23
B 0.02 253.15 1006.63
3 218.29 995.18
4 124.00 1004.89
5 177.03 1012.60

J

)
Reference(s) Any surveying textbook.   
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User Instructions
 

a1111|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAONITS KEYS DAATs

1 Enter program [IC]

2 Optional (See flag) [RIN[R/S 15

3 Input beginning HI HI [aJC]

4 Choose BH-TH-MH type (BJ

5 Input BH BH (resI]
6 Input TH TH [ResJL]
7 Input MH MH [ResJL] pier
8 If VA=0 degrees (If stack is undistrubed) (resJ] HD

8 If VA is downward VA [chsI[r/s HD

8 If VA is upward VA [essJL] HD
9 [rs1 |e
10 Go to step 5(input BH) for next "shot" of this type LIC]

[IC]
[JC]

4 Or choose SD-MH type _JC

5 Input SD SD [ResJC]
6 Input MH MH (RsJL]

7 If VA=0° (If stack is undisturbed) [R/SJ] HD

7 If VA is downward VA [chsr/s] [HD
7 If VA is upward VA [Rs1 HD

8 [ResJL] [EL
9 Go to step 5(input SD) for next "shot" of this type LIC]

[IC 1]
BH = Bottom Hair Reading CIC]

TH = Top Hair Reading LIC]

MH = Middle Hair Reading CIC

VA = Vertical Angle (0° is 90° from zenith) [JC]

SD = Stadia Distance CIC]

HD = Horizontal Distance [I]

EL = Elevation [0

DIFF. = (TH-MH)-(MH-BH) absolute value [IC]
CIC]
[J]
[J]
 

Lt    
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Program Form

SWITCH TO W/PRGM. PRESS 0 TO CLEAR MEMORY.
 

REY, ODE COMMENTS ENENy SHORE COMMENTS REGISTERS

P Ry HI

{
TO 4

 

eed

——eeee

 

 

 

 

 

 

RsCos VA

 

Re oD

 

R7

 

Reysed

 

 

Rgused

trig. &
tests

LABELS
A HI
gB-T-M
cSD-M

Dused

: useq |
1 used

 

C
o
O
~
N
O
O
O
A
_
W
N

 

FLAGS

01    
 

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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Program Description I
 
 = )
Program Title GEODIMETER ATMOSPHERIC CORRECTIONS

  
 
 

  
 

 

 

 

 
 

      

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State |ndiana Zip Code 44229
\_ J

)

Program Description, Equations, Variables, etc. Given: °F and In. Hg.

The program computes the correction in ppm. to be applied to the measured slope
distance from Model 76 or Model 700 Geodimeter.

For Model 76: .
. _ 2741.295 x Pressure(in. Hg.)

Correction in ppm = 281-
Temp. (°K)

For Model 700:
. 741.295 x Pressure (in. Hg.

Correction in ppm = 308.6 - 2 ( g.)
Temp. (°K)

where °K = 5/9 (°F-32) + 273.15

K = Kelvin

F = Fahrenheit

Operating Limits and Warnings None

L 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
 

 

  \
 

 

 

 

 

   
 
 

J

# O)
Sample Problem(s)

1. Find correction for Model 76 if pressure = 29.25 and temperature = 84°

2. Find correction for Model 700 if pressure = 29.15 and temperature = 72°

Solution(s)

1. 15.5

2, 38.1

\ _/

( 7)
Reference(s)

Geodimeter operating manuals and training lecture notes.   L  



206

User Instructions

a1111|

 

GEOD. ATMOSPHERIC COR. (ppm

 

 

 

 

 

 

 

 

 

 

Go to step 3 or 4 for next problem
 

 

 

 

NOTE: Temperature or pressure may be changed
 

without reentering the other.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LIC]

 

 

 

 

 

STEP INSTRUCTIONS DATUNITS KEYS DATs

1 Enter program LIC]

2 Choose Model 700 [a1 700
Or Model 76 (BJ 76

3 Input temperature OF [(c1]

4 Input pressure In. Hg. [op1]

5 Compute correction factor (ppm) [EJ] ppm 
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Program Form

SWITCH TO W/PRGM. PRESS [1] TO CLEAR MEMORY.

 

KEY CODE KEY CODE COMMENTS REGISTERS
ENTRY SHOWN COMMENTS ENTRY SHOWN

5 05 Ry _F
 

 

R2 in. Hg.

 

R3 used

 

R4 used

 

Rs used

 

Re

 

R7

 

Rsused
STO 8| 3308

 

Rg

 

LABELS

E compute

 

C
o
O
N
O
O
M
A
W
N
=
O

J

 

FLAGS   
 

TO RECORD PROGRAM INSERT MAGNETIC CARD WITH SWITCH SET AT W/PRGM.
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 = )
Program Title GEODIMETER MD. 700 REDUCTIONS

Contributor's Name Charles C. Campbell, LS

  
 

 

 

 

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229

‘an TY)
Program Description, Equations,Variables, etc. Given atmos. correction in ppm, F2, F3, and zenith
angle, computes horizontal distance and vertical distance from plane through horizontal
axis of 700, to reflector. Also computes reflector elevation, corrected for curvature
and refraction, given HI.

Slope distance = S = (1+Ax1079) (na+F2)
Horizontal Distance = HD = S sinZ

Vertical Distance = V = SeosZ

Reflector Elevation = HI + V + (c+r)

Where: A = Atmospheric correction in ppm

n = Integer F3-F2(1000)/a Note: when F3<F2 add 16.404 to F3
a = 500 meters in feet = 1640.41667

F2 = Frequency 2
F3 = Frequency 3
HI = Instrument Height

Z = Zenith Angle
c+r = 2.059x10° HD2 = standard correction for curvature and refraction

 

Operating Limits and Warnings Elevation determined by trigonometric leveling on lines
over 1000 feet in length should be considered approximate, due to uncertainty caused
by refraction. Reciprocal zenith angles at both ends of the line would improve accuracy.

L 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. )  ——r—  
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  \_

  
.
Sample Problem(s)

HI1=1000.00No. 1 Given:

HI
A

F2
F3

No. 2 Given:

A =21
F2 = 477.858
F3 = 481.594
Z = 91945'23"

1000.00
17
1390.364
1386.879

Z = 89°06'12"

No. 2

 
Solution(s)

Vertical Distance

Reflector Elevation Horizontal Distance = 3757.004

No. 1

12871.923

201.459=-115.206

1204.871= 885.084

y,

h

  
  Model 700 Operating Manual.Reference(s) Geodimeter

Bouchard, Harry and Moffitt, Francis H., SURVEYING , fifth edition, pages 32, 33, 34,

International Textbook Company, Scranton, Pennsylvania, 1965.   
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User Instructions
 

GEODIMETER T00 REDUCTIONS

| zen

 

a1111
 

 

 

 

 

 

 

 

 

 

 

 

Return to step 4 or 2 for next reduction.
 

* o

corrected for curvature and refraction.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[JC]
[JL]
CIC]

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program LIC

2 (Optional) 700

3 (Optional) Input HI HI [RsJL]

4 Input atmospheric correction (ppm) A J]

5 Input F2 F2 (BJ
6 Input F3 F3 lc1]
7 Input Zenith Angle Zz loJL]
8 Compute Horizontal Distance J] HD
9 Compute Vertical Distance (Optional) [ResJL] Vv

10 Compute Reflector Elevation (Optional) [ResJ] ELEV. *
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         



Program Form

SWITCH TO W/PRGM. PRESS (1) PRGM 10 CLEAR MEMORY.

KEY CODE MM KEY CODE COMMENTS
ENTRY SHOWN COMMENTS ENTRY SHOWN

7 LBL 23

CLS
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REGISTERS
 

Rj Atmos.
Te

correction
factor
 

R, F2

 

Rz3 _F3

 

Ra _500
meters
in feet
 

Rs_Z

Zen, A

 

feet
R,HI

Re5
meters

 

Rgused

 

Rg

 

LABELS

A A(ppm)
BF2
CF3__
DZ
g Compute

0

 

 

 

 

 

 

 

 

 

 

 

O
Q
O
o
O
~
N
O
O
T
O
L
A
E
L
,
W
N
=

  FLAGS  
 

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



212

Program Description I
~ )
Program Title  GEODIMETER (REG.) 76 REDUCTIONS

 
 

Contributor's Name Charles C. Campbell, LS

  
Address 9841 East 21st Street

C1 Indianapolis State. Indiana Zip Code 44229 )
  

 
 

)

Program Description, Equations, Variables, etc. Computes horiz. distance & vert. distance from
plane through horiz. axis of theodolite to reflector given atmospheric corrected slope
dist. or uncorrected slope dist. and zenith angle. Temperature and pressure are given with
uncorrected slope dist., eliminating the determination of the ppm correction factor and
setting the factor in the Geodimeter. Optionally computes elevation of the reflector,
corrected for curvature and refraction, given HI elevation. A zero (0) entered for pressure,
tells the HP 65 that the slope distance is corrected for atmospheric conditions.

Corrected Slope Dist. S = (1+A1076) M
Horizontal Distance D = S sinZ

Vertical Distance V =S sinZ
Reflector Elevation = HI+V+ (c+r)

Where: A =281 - 2741.295(pressure inches Hg.) = atmospheric correct. in ppm

oK
OK = 5/9(F-32) + 273.15 = degree Kelvin
F = °Fahrenheit

M = uncorrected Measured distance(slope)
Z = Zenith Angle

HI = Instrument Height

ctr =2.059 x 10-8 D2 = standard correction for curv. and refraction

 

 

Operating Limits and Warnings

Elevation determined by trigonometric leveling on lines over 1000 feet in length should be

considered approximate, due to uncertainty caused by refraction. Reciprocal zenith angles
at both ends of the line would improve accuracy.

 

(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 2
 

 

  
 
 

 
 

r

_
—

Sample Problem(s)

No. 1 Given: HI = 1000.00’

OF = 78
Hg = 30.55
Z = 92°11'14"

M =7289.14'

No. 2 Given: HI = 1000.00"
Z = 880 44'17"

S =9478.92'

Note: Inter pressure as zero (0).

 

   
 

 

Solution(s) No. | No. 2

Horizontal distance 7283.83" 9476.62!

Vertical distance -278.19' 208.76"

Reflector elevation 722.90 1210.61"

\

Reference(s) Geodimeter Model 76 Operating Manual.

Bouchard, Harry and Moffitt, Francis H., SURVEYING , fifth edition, pages 32, 33, 34,

International Textbook Company, Scranton, Pennsylvania, 1965.    
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User Instructions

a1111|

    

    
GEODIMETER Tb REDUCTIONS

=I=
 

 

 

 

 

 

 

 

 

 

 

 

 

Return to step 4, 5, 6, 7, or 2.
 

(Data entered at steps 3, 4, 5, 6, and 7 remains
 

unchanged after computation)
 

 

* corrected for curvature and refraction.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LIL]
LIL]
CC]

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATURIS KEYS ALI

1 Enter program IC]

2 (Optional) [Rn[R/S] 76

3 (Optional) Input HI HI (r/sJ]
4 Input °F (skip if meas. is atmos. corr.) OF (a1]

5 Input in. Hg. (0 if meas. is atmos. corr.) in. Hg. (8J]

6 Input zenith angle (DDD.MMSS) z [cJ]
7 Input measured slope distance Sor M 0I]

8 Compute horizontal distance eI] D

9? Compute vertical distance (optional) [resIL] Vv

10 Compute reflector elevation (optional) (resIL] Elev. *
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       
 

 



Program Form 215

SWITCH TO W/PRGM. PRESS [1] PRGM 10 CLEAR MEMORY.
 

ENTRY

|

SHOWN COMMENTS Enemy

|

SHOWN COMMENTS

07

REGISTERS

Ry °K

 

 

Ro

2741,295
X in. Ha.

RyZ

 

 

 

Ra

MorS a

RHI
 

 

Re

 

R7

 

Rgused

 

Ro

 

LABELS

AF

gcompute |

oused

O
o
O
o
O
~
N
O
O
T
O
B
b
A
_
W
L
O
N
=

 

FLAGS

 

 

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

 

  
 

 

 

 

 

 

  

s )
Program Title TIME TRIALS

Contributor's Name Charles C. Campbell, LS

Address 9841 East 21st Street

City Indianapolis State Indiana Zip Code 46229
\_ _

\

Program Description, Equations, Variables, etc. This program computes single lap speed from time

in minutes and seconds, and (optional) computes average speed, total elaspe time, and/or
number of laps run, from the accumulation of the single lap times entered. The track
length is entered as a constant. Additionally the program computes either time, speed, or
number of laps, given the other two.

LM
S = —T

Where: S = Speed in MPH (Miles Per Hour)

T Time in minutes

M = Track length in miles x 60

L = Laps

Note: Time is entered and displayed as MM. SSSS where MM is minutes and SSSS is
seconds and decimal parts thereof.

Operating Limits and Warnings

\_ 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

FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.  NS —
wm
 

 

  



Program Description II
  

 \.  \.

 

 
 

Sample Problem(s} (1). A.J. qualified and won the pole position at the "INDY 500" (2.5 mile
track) with lap times of 46.91, 46.72, 46.15, and 47.23 seconds. What was his speed for

each lap, average speed after each lap, and his total elaspe time? STEPS:

2.5A, EE, .4691B, .4672B, EC, .4615B, EC, .47238B, EB, EC.

(2). Ole Rube was exactly 3/4 through the last lap (3.75 laps completed) and
his elaspe time was 2M 55.31%, when his engine "blew". He said he would have beated A. J.
out of the pole if his xxxxx car would have held together. Would he? assuming he
maintained his average speed for the last 1/4 lap. STEPS:

EE, 2.5531 B, 3.75 D, EC.

The within problems are hypothetical, any resemblence to real times, persons or places
is purely coincidental.

 

   
    

Solution(s)

(1) timeS lap speed average speed (2) Yes, at 192.516

46.91 191.857 191.857 mph. Tough luck,
46.72 192.637 192.246 Rub
46.15 195.016 193.161 ube.
47.23 190.557 192.503

Total time 3M 07.01%

J

. 3
Reference(s)   
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User Instructions

 

  

 

   

 

TIME TRIALS

« BEERCICECS  
~~
oN
~7
ed

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Time (MM.SSSS)
 

or Speed (MPH)
 

or Laps
 

Return to step 10 or step 3
 

 

 

Note 1: Track length may be changed at any time.
 

 

Note 2: Time must be entered first, if known.
 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATATUNITS KEYS DTS

1 Enter program LIC]

2 Input track length in miles (Note 1) length (aIC

FOR QUALIFICATIONS JL]
3 Clear (Je

4 Input time (MM. SSSS) T J] S

5 (Optional) display total elaspe time [e_J[8 T

6 (Optional) display average speed (ec S

7 (Optional) display no. of laps (ceJp L

8 return to step 4 for next lap [00]

9 or return to step 3 for next qualification. ——

COMPUTE TIME, SPEED, OR NO. LAPS JC]
10| Clear (ele

11 Input two of the following: LI]

Time (MM.SSSS) (Note 2) T [8J] [disregard
Speed (MPH) S [c[1 S

No. Laps L J] L

12 Compute the unknown: CI] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    



Program Form

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

KEY CODE COMMENTS KEY CODE
ENTRY

|

SHOWN COMMENTSENTRY SHOWN

~~

Cher 13

STO 4| 3304
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REGISTERS

Ri

R2

R3

Ro

LABELS
A Tk . Len.

g Time

O
C
o
O
N
O
W
L
M
A
W
N
=
O
0
O
M
O
O

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