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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67,/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.

SPECIAL NOTE

This Library Solutions book is based entirely on a set of HP-65 programs submitted by Carl M. King of Sarasota,
Florida and translated for the HP-67/97 by Hewlett-Packard. Special thanks are due to Mr. King for this complete
set of interrelated programs.
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~
Program Title COGO - SURVEYING: GENERAL DESCRIPTION AND INSTRUCTIONS

This Hewlett=Packard translation is based on the COGO Series of HP-65
pPrograms written by CARL M. KING

2206 Siesta Drive, Sarasota, Florida 33579
\_

s ; i h
Program Description, Equations, Variables These COGO programs constitute a comprehensive

and self consistent series that solve all the CoOrdinate GeOmetry relationships
regularly employed by surveyors and plat designers. The raw data from the
surveyors' field notes are reduced to rectangular coordinates for ease of plotting
and for detection of errors. From any given PAIR of coordinates, you advance a
direction and a distance to a new POINT, identified by a new PAIR of computed
coordinates. ALL the programs in this COGO series have certain features in

COMMON, so that you can switch from one program to another without losing the
thread of your calculations. The BEARING TRAVERSE and the DEFLECTION ANGLE
traverse are common to all. The INVERSE TRAVERSE is shared by eight of them. When
proceeding around a CLOSED traverse, along straight legs and circular arc segments,
they automatically accumulate the AREA. 1In addition to the COMMON options, each
program has a SPECIALTY:

COGO-01: SIDE SHOTS COGO-07: COMPASS RULE ADJ. -
COGO-02: BRG.-BRG. INTERSECT'N COGO-08: ROTATION OF AXES

COGO-03: BRG.-DIST. INTERSECT'N COGO-09: CRANDALL'S RULE ADJ.

COGO-04: DIST.-DIST.INTERSECT'N COGO-10: TRANSIT RULE ADJ.

COGO-05: TRAVERSE OF CURVE COGO-11: TO INSCRIBE CURVE

COGO-06: INVERSE OF CURVE COGO-12: SLOPE SHOT TRAVERSE

These proarams are based upon the HP-65 User's Library COGO series submitted by
carl M. King.

~

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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
L MATERIAL.
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Three systems for denoting HEADINGS in angular degrees:

Fig 1 - This is how a navigator reads his compass, and surveyors call it North
AZIMUTH. It is a positive angle reading from the North 0O° to 360°,

Fig 2 - Also with the zero point at the North, you can read the W'ly quadrants as
a negative (-) angle. This is equivalent AZIMUTH, and this is how the CALCULATOR

displays its answers. It reads the whole circle from -180° to 0° to +180°.

Fig 3 - shows two zero points, at North and South points, and angles are read
either CW or CCW, depending on the "quadrant". Headings read in this fashion are

called BEARINGS, and their numerical values never exceed 90°.

Systems #1 and #2 are mathematically equivalent. The calculator produces the same

answers for input expressed in either of these ways.

System #3 is equivalent only in the NE quadrant. However the relationships in the
other quadrants are exceedingly simple. NW and SE bearings turn CCW. Think of them
as negative (-) angles. SE and SW bearings face opposite to the N'ly quadrants.
Think of their distances as negative numbers. YOU CAN INDEED ENTER BEARING AND
DISTANCE DATA DIRECTLY INTO THESE PROGRAMS. You merely attach a negative (-) sign

to the proper numbers (press [CHS]), as follows:

Quadrant no. Quadrant Bearing Distance
1 NE ¥
2 SE - -

3 SW + -

4 NW - +

IMPORTANT: Calculator output must at first be read as AZIMUTH. For the Users'
convenience, routines for inputting bearing/quadrants, converting Azimuths to

bearings and calculating supplementary angles have been included in these programs.




GENERAL DISCUSSION

This COGO series has been designed to provide you with a convenient means of
closing and balancing a traverse, and for computing an entire subdivision plat, with
a minimum of program CARD changes. Data entry and data read out are consistent
throughout. It is as though it were one continuous program.

Each program CARD provides some specialized function, but it also contains many
of the standard options for advancing the traverse. Thus, having selected a CARD,
you can usually continue the traverse until you have need for a different special
function. The standard options are as follows:

Key [A] stores Northings and Eastings (coordinates) of the Point of Beginning
(P.O.B.) and initializes the program.

Key [f] [A] converts Azimuthoutputs to bearing/quadrants.

Key [f] [C] calculates the supplement of an angle. This is useful for converting
Bearings to Azimuths; or Interior Angles to Deflection Angles; and vice versa.

Key [B] calculates the traverse to a new set of coordinates, when the Azimuth
and distance are given.

Key [f] [B] performs the above traverse using bearing/quadrant inputs.

Key [C] calculates (in seven of the programs) the inverse traverse. The Azimuth
and distance are calculated when the respective coordinates are input.

Key [C], otherwise, initiates the special option, which is characteristic of the
respective program.

Key [D] calculates the traverse to a new set of coordinates, when the Deflection
Angle (Field Angle) and distance are given.

Key [E] is the ROLL DOWN print function which provides you with convenient single-
key means of manipulating and reading the data in the "stack". The answers are
always in the same relative order as follows:

x = Northings; y = Eastings; z = Azimuth; t = distance

Key [f] [E] in most of the programs, recalls the area enclosed by the travers.

NOTES:
(1) In these COGO programs angles are always entered and read out in Degrees, Minutes,
Seconds (the DD.MMSS format).

(2) Except for the "side shot", you are advanced to the new point after each traverse
calculation, ready to advance again from the new coordinates and to utilize the completed
backsight, all of which data are stored in the calculator.

(3) Every COGO program accumulates AREA as you go, so that when you close upon the
P.0.B., you can recall the enclosed area immediately. Areas of curve segments enclosed
along the way are also included.



STANDARDIZED DATA ENTRY & TRAVERSE OPTIONS

COGO is a closely knit family of programs, and a diligent effort has been made
to standardize the data entry procedures within the family. However, certain
Traverse Options could not be included in every program. Following is a listing
indicating which options were omitted from the respective programs. The missing

options are indicated with an X:

COGO

fC B C D
NO. SPECIALTY Supplement Bearing Inverse Deflection
-01 BASIC w/SIDE SHOTS = = =
-02 BRG.-BRG. INTERSECT'N = = X =
-03 BRG.-DIST. INTERSECTION = = X =
-04 DIST.-DIST. INTERSECTION = = = =
-05 TRAVERSE OF CURVE = = X =
-06 INVERSE OF CURVE = = = =
-07 COMPASS RULE ADJUST = = = =
-08 ROTATION OF AXES = = =
-09 CRANDALL'S RULE ADJUST = = =
-10 TRANSIT RULE ADJUST X = = =
-11 TO INSCRIBE CURVE = = X =
-12 SLOPE SHOT TRAVERSE* = = = =

*Note: In the Slope Shot (COGO-12) the "B" and "D" routines are modified for slope
data entry.

Another interesting feature of all these COGO programs, which you should be aware of,
has to do with turning to a new heading while remaining at the same point. If you enter
a Bearing angle, and attempt to traverse exactly a zero (0) distance, the calculated
"backsight" will always be exactly N O°00'OO"E. 1In other words, you cannot establish
a new heading by traversing exactly a zero (0) distance.

However, establishing a new heading while remaining at the same point is an operation
that you occasionally wish to perform, and a provision has been designed into the COGO
programs to make it easy for you. You enter the heading information in the usual
fashion, (when you press [B] for "Bearing" or press [D] for "Deflection"), and at the
STOP where you enter the distance, the programs always provide you with a reading that
is a very small number (an infinitesmal) equal to 10 _9. This number will serve in lieu
of zero, and will introduce no error. Unlike zero, though, it performs normally in the
calculator, and you can attach a negative sign to it, if need be.

When this small number is referred to elsewhere in these User Instructions, it is

represented by 1.0000-09.
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Sample Problem(s) Deflection Angles can be turned either to the right (CW) or the left

(CCW). CW angles are always positive (+), and CCW angles are negative (-=).

"Azimuth Angles" also known as "Angles Right" are turned from a

backsight. 1In this case a negative (-) value is used for the traverse distance;
or alternatively you can find the equivalent deflection angle, which numerically is
its supplement. Always refer to your sketch to get the signs correct.

Northings = 1100.000
Point "A":

Eastings 1200.000

Thence run N75°14'52"E, 115.255'; thence deflect 27°15'00", 114.001' to point "cC".

Solution(s) Field Angle distance Bearing Northings Eastings Point

-—= -—= ———= 1100.000 1200.000 "A" (Given)
-—- 115.255 N75°14'52"E 1129.3485 1311.4557 "B"

+27°15' 00" 114.001 S77°30'08"E  1104.6785 1422.7554  "c"

Alternate:  --- -== --- 1100.000 1200.000 "A"
- 115.255 N75°14'52"E  1129.3485 1311.4557 "B"

+207°15'00"  -114.001 $77°30'08"E ~ 1104.6785 1422.7554  "c"

(Azimuth Angle calls for negative distance.)

\IMPORTANT: Always start from a set of given or assumed coordinates. }

“ALWAYS make at least one BEARING TRAVERSE before proceeding with DEFLECTION ANGLE

traverses.




° User Instruetions
COGO (General)
1AZ‘*BRG. BRG/QD INPUT SUPP. l AREA Z}
BRG. TRAV. INVERSE DEF. TRAV. RYPRINT
STEP INSTRUCTIONS DA'T%S;.TS KEYS DSTLZlPJ:IrS
1 |Load card, sides 1 and 2 [j
2 |Input point of beginning (P.0.B.) Northing I@] {:j
Easting A [7 I 180
Bearing Traverse: l:l [:]
3 enter Bearing* OR Azimuth. DD.MMSS E,, 1 Lf, |
4 IF angle is CCW (negative): [ H&J L,ij -':DD.MMSS
5 with proper sign attached: B;J [ j] 1 .0000-09
6 Enter distance. d, [i;j [ , ]
7 IF angle is SE or SW Bearing: - [bl-lsl r ] td,’
8 with proper sign attached: H?:ZS] riﬁl \Ior;h'gs
9 roll down to read: Eastings [,,,;E}:;] L } Fastings
10 roll down to read: Azimuth - Lgl, ] Cj Azimuth
3! *If bearing/quadrants are input -bearing NT ( ]
quadrant | [ £ |[ B | [1.0000-09
Deflection Angle or Angles Right: [ I [ ]
11 enter ANGLE. DD.MMSS f71 [:,7]
12 IF angle is CCW (negative): [cas || | |Zopb.mmss
13 with proper sign attached: Eli,l L,,,J 1 .0000-09
14 enter distance. ds [7J [7 777777 l
15 IF angle is from BACKSIGHT: lens |1 | |[£ 4
16 with proper sign attached: [Rﬁgl rﬁ] North'gs
17 roll down to read Eastings LJLJ [,,, J Fastings
18 roll down to read Azimuth LEiJ [ ,777] Azimuth
19 |Inverse Traverse: enter Northings Np Entgl [ |
20 enter Eastings E, [ ¢ ] [ 71 North'gs
21 roll down to read Eastings [TEW] [71 Fastings
22 roll down to read Azimuth [?J [77] Rzimuth
23 roll down to read distance [L J L Histance
Angle Supplement Routine: for converting 2nd or] [,jJ IJ
3rd quadrant AZIMUTHS to BEARINGS, INTERIOR [ 1]
ANGLES to DEFLECTION ANGLES, and vice versa. [ 11 ]
24 | (Output = 180° - input) (DD.MMSS) Azimuth ’ f ] ng Bearing
25 |TO READ enclosed AREA, traverse to POB, then I f I fiﬁjj Sqg. Ft.
26 |To convert Azimuth to bearing/quadrants AZ [f | ij] Bearing
[ - ][ I Quadrant
[ 10 ]
I
.
I
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Program Title COGO-01. BASIC TRAVERSE, INVERSE, & SIDE SHOTS

This Hewlett-Packard translation is based on program 02825A written by
CARL M. KING

2206 Siesta Drive, Sarasota, Florida 33579
\_ J

( )

Program Description, Equations, Variables COGO-0l is a member of the coordinate geometry
series described in the GENERAL DESCRIPTION I., hereof. The special option of
this program is the SIDE SHOT, which can be exceedingly useful when there are
numerous structures and objects in the field to be located. Having set up the
instrument and taken a "backsight", you can then take numerous readings from the
same set-up, without relocating the instrument. Each of the SIDE SHOTS has no
bearing on the area that you might enclose in your traverse, and they are unrelated
to each other; i.e., they do not alter the "backsight" setting.

Any traverse leg can be a SIDE SHOT. You merely set the program "mode switch"
to the correct mode and then it is treated as a SIDE SHOT. If you wish to make
just one SIDE SHOT, you press 1[f] [D] and the program automatically cancels the
side shot flag after the shot. If you wish to make several SIDE SHOTS, you press
2 [f] [D] and then all subsequent traverses are SIDE SHOTS from the same originating
point and from the same "backsight". When you wish to move the instrument, and
advance the traverse again,you will need to reset the "mode switch" to traverse
mode. Just press 0 [f] [D]

This program is a modification of the Users' Library Program #02825A

submitted by Carl M. King.

Operating Limits and Warnings

L

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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Sampmrhoanﬂs)Commence at point A, for a P.0.B. Traverse to point B; make SIDE SHOTS

(set multiple side shot mode) to points P, Q. Continue traverse (reset to traverse

mode) to point C. Make inverse traverse to close on point A,

BQ,

"angles right" and negative distance.)

For calls BP , & BC, use DEFLECTION TRAVERSE.

(i.e.,
For call CA use INVERSE TRAVERSE.
See solutions below. Quantities in parentheses are calculated; others are

given as shown in sketch.

Angles

Leg Right Azimuth Distance Northings Eastings
P.0O.B. - - -- 1100.0000 1200.0000
Brg.Trav. EE - 75°14'52" 115.255 (1129.3485) (1311.4557)
. BP 159°07'13" (54°22'05") -75.531 (1173.3510) (1372.8455)
Side shots 935  119001'15"  (14°16'07") -48.499 (1176.3513) (1323.4092)
BC 207°15'00" (102°29'52")-114.001 (1104.6785) (1422.7554)
Inv.Trav. CA - {=91°12'11") (222.805) 1100.0000 1260.0000

Area enclosed in triangle ABC = 3008.0442

Solution(s)
100 [ENT4] 1200 [A] 75.1452 [B] 115.255 [R/S] -1129.3485, N

[E] - 1311.4557, EB

2 [f] [D]* 159.0713 [D] 75.5310 [CHS]
[E] > 1372.8455, Ep;
119.0115 [D] 48.499 [CHS]
[R1 -+ 14.1607, AZ RQ.

O [£f] [D] * 207.15 [D] 114.001 [CHS]

[E] -~ 1422.7554, E ; [E] -~ 102.2952,AZ BC,

1100 [ENT4] 1200 [c? >1100.0000; N,; [E] > 1200.0000; E,
[E] >~ -91.1211, AZ CA; [E] - 222. §o4s DIST. CA.

[f] [E] - 3008.0442, AREA.

[B{S] -+ 1173.3510, Np;
[E] » 54.2205, AZ BP

[R/S] - 1176.3513, N [E] - 1323.4092,E

o’ " HQ
[R/S] - 1104.6785, N

*setting "Mode Switch" for traverse,

multiple sideshots and back to traverse,respect']
L ively. o

4 )
Reference(s) This program is a modification of the Users' Library Program #02825A

submitted by Carl M. King.




User Instructions

coGo -01:

AZ~>
P.O.B.

BRG/QD INPUT SUPP. [/
BRG TRAV INVERSE

([@)] A

BASIC TRAVERSE, INVERSE AND SIDESHOTS

MODE
DEFLEC. TRA

AREAY Z’
R

STEP INSTRUCTIONS DA'T'::S;,TS KEYS D;(\)TT/S:ITS
1 |Load sides 1 and 2 [:::] [:;:j
2 |Input point of beginning (P.0.B.) Northing [Eiiﬂ [jt:]
Fasting LEE:][ B ] 180
For Bearing Traverse: [:::j [;:;J
3 |Set mode switch for traverse: Q l f; ][ éii] 0
4 |Follow instructions on "General COGO User l J L I
Instruction Sheet" Step 3. or Step 10. I ;]L,' ‘
For Deflection Angle Traverse or Angles Right: [7 WJ { l
5 |If needed, set mode switch for traverse.* o) [Vf I[ND I 0
6 |Go to "General COGO instruction sheet" Step 11 | N
For Inverse Traverse: [, l‘ J
7 |Go to "General COGO instruction sheet" Step 19. j ][ i
or Side Shots: {-WffJ[ ]
8 |Set mode switch for side shots: single- 1 l £ ll D ] 1
multiple 2 | £ [| D | 2
9 |Go to "Deflection Angle Traverse" instructions"} 1 l‘ l
(i.e. use angles right and negative distances A.R. | D I‘ I 1.0000=09
-dist. [rR/s || | Npe
I
IRERIER T
I .
10 |To return to traverse after side shots, reset I ] I l
to traverse mode and continue traverse. [0) I i l| D ] 0
11 |After closing traverse obtain area. ‘ £ ]I E ] Area
I N
See "General COGO" instructions for use of [ ][ l
other options: i.e., AZIMUTH -BEARING, l ]l 7 ’
SUPPLEMENTARY ANGLE, etc. { I[ W]
I .
I N B
[
I .
I
L
I R
L
I
I
I
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10
STEP KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
Zt 11 P.O.B. asv 33 &7
35 Bz Easting ass 36 82
-3i @ass -85
35 61 Northing Bee 36 65
-5 fe! Je 81 |
35 @6 a6z -55 |
@1 @53 36 &7 |
as ac4 36 68
ae Bes 34
35 @3 Initialize ase 35 @4
24 ez -3i
i 13 Inverse geg 1€ 35 |
36 @8z Bea 35 83
-45  |Dep. erse 16 23 8] | Multiple sideshots?
-4} 7l 22 8l i
36 8l ‘ ars 16 23 82 | single sideshot?
-45 Lat. avz  &Tal 22 81 | Yes
GiE  CTOR 2z @8 |Go to calc. SBR. 874 LST¥ 16-63  Nov iet up for
@159 ¥lEik 21 16 12 Bearing/qd input rf_' 5705 35 85 raverse
aze aeY -41 i B7¢ fid =31
@z HMEs 16 36 i 7 R -3l
g2z ARV gy earne ere  sTar 35 el
BZ3  ENTY -21 a7 R -31
@z4  ENTT -2y age 5702 33 @z
2 = az @g1  RCLT 36 @7
G2 z -24 gz z @z
@z7 1€ 34 &3 § -cd
aze i 85 = - -45
azs -35 8es  RCLE 36 8t
836 -4 se ¥ méa
azi 35 89 ag;7  ST-&  35-45 86
a3z -35 @ae  RCLZ 36 82 |
@iz 2 B89 ECLI 3e @i
634 16-31 asa@  FCLZ 36 83
azs -35 @9 ¥LEBL! 21 @1 | Setup for side shot
Is - -45 Azimuth a9z RCL4 36 84 %
@37 ETOZ Z2 82 |Go to calc. SBR. g:“ H;"r‘ -;1
38 ¥LELE 21 1z i i 134 T =31 )
0 e 6 ze | omen dneu @95 slELE  zf 15 | Rolldown & print
a4e ETOZ 22 8: age Fi -3l
041 ¥LELD 21 14 Deflection angle Q97  FRT: -14
642 HMS+ 16 3¢ input 8sg  RTN 24 .
Ad3 RCLS 36 @5 @99  ¥LELE 21 B& Distance entry set
044 + -55 laa HEY -41 up
@45 ¥LELZ 21 @z [|Calc. SBR. 181 R -31
B4€ EEX -23 gz KTN 24
647 CHE -2z 162 »LBLo 21 16 11 Azimuth ->Bearing
a42 g as 184  HMS=+ 16 3¢
a4e CF3 16 22 B3 1e5  ENT? =21
asa RS 51 Distance input 1@¢ SIN 41
as1 F3% 16 23 82  |was distance input ler <IN It: 41
@57  GSBE 2205 |y leg  x<B7 16-45
asz +F 44 169 CHE -2z )
@54 sLELG 21 @3  |Calc. SBR 116 +HMS 16 35 | Pearind
8ss 5708 35 86 111 FRETX -14
ass Se -4 11z Ed -31
REGISTERS
0 1 2 3 4 5 6 7 8 9
N E AZ AZ AREA dep lat 180
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 g as
114 a @e 170
115 = -24
11 1 @l
117 + =55
11§ IHT 16 34
112 FETH -14
126 RIN z¢4  (uadrant
. i i€ 14 Mode Switch
35 46
22 45
A 21 @g 180
‘ § b by Traverse Mode
: Fi 16 22 @l
128 xLEBLi 21 @l . .
179 SFZ 16 21 8 Single sideshot
128 CF1 16 22 81
131 FTH 24
132 #LELZ 21 82 Multiple sideshot
133 SF: 16 21 el
134 [FZ 16 22 62 50
135 FTu 24
136 «iBLe 21 16 1% Area
137 FCLE 36 H6
138 HES e 3
135 ERTH -14
148 FT 24
141 *LE;E.:L- 21 lg f."' Supplementary
42 ass M6 3 angle
142 RCLS 36 &%
144 NEY -4} 200
145 CHE -2z
14¢ HMS+ 16-535
147 FTH 24
150
210
160
220
LABELS FLAGS SET STATUS
A p.o.B. |PazimurH INCINVERSE |PDEFLEC./ |F RYPRINT |° FLAGS TRIG DISP
b [ d e ON
aAZ—*BRG. BRG.INPUT | SUPP. L MODE AREA 1MULT.SIDE. o O DEG X FIX K
%usED ' USED 2USED 4 %stnG.stpE | ' O & | GRAD O | sCI O
5 6 7 8 3 3 2 0 & RAD 0O ENG O
DATA SETUP DATA ENTRY 3 O n—4—




12 Program Deseription 1

~
Program Title

COGO-02: BEARING-BEARING INTERSECTION & TRAVERSE

This Hewlett-Packard translation is based on program 02826B written by
CARL M. KING
2206 Siesta Drive, Sarasota, Florida 33579

\_

r )
Program Description, Equations, Variables i I
UNKNOWN DISTANCE

An important feature of all these COGO programs is the method employed when taking
a sighting on a new heading, when the distance is unknown. This situation comes up ip
the INTERSECTION routines. B

You enter the Azimuth or heading information in the usual fashion, (when you
press [B] for Azimuth or press [D] for "Deflection"), but at the STOP where you
would normally enter the distance, the program automatically provides you withrar )
reading of 1.0000-09. This number (i.e.an infinitesimal) will serve in lieu of
zero (0), and will introduce no error. At the same time it performs normally in
the calculator, AND YOU SHOULD USE IT TO REPRESENT THE UNKNOWN DISTANCE in the
calculations, rather than absolute zero. The INFINITESMAL(1;066—693 may be given a

negative sign, with proper significance, if you are making a "backsight".

When this number is referred to in the User Instructions, it is represented by

1.0000-09.

Operating Limits and Warnings

\. J

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

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

_/




Program Deseription 11

13

———
Sketch(es) CM Nl |
— 9: \845.350
V“ Awée
“/th¢&
20 ©° %
Y
~N
Sample Problem(s)
Start at point A, Enter P.0O.B. coordinates. Make 1.0000-09 distance
BEARING traverse toward point B. (Azimuth = +106°08'03"). Imagine that you are
at point B. Make 1.0000-09 distance BEARING traverse toward point C. (Azimuth=
+15°47'57") (or you may use DEFLECTION ANGLE routine). Enter point C coordinates
using [C]. READ: Coordinates of point B and length of side AB. REPEAT, moving
toward point C.
Make 1.0000-09 distance BEARING traverse toward point C. Imagine that you are at
point C. Make 1.0000-09 distance BEARING traverse toward point A. Enter point A
coordinates, using [C]. READ: Coordinates of point C and length of side BC .
Change to another COGO program having INVERSE capability, (i.e. COGO-0l)and complete
the triangle, C to A, and recall the AREA, [f] [E].
SIDE AB: Azimuth =+106°08'03", Length = 593.5759.
Point B: Coordinates: Northings = 935.0526, Eastings = 1770.1971
Side BC: Azimuth =+15°47'57", Length = 276.0300
Side CA: Azimuth = -98°51'54", Length = 653.1534
AREA = -81921. sqgq. ft.
Notes: (1) Negative sign occurs when counter-clockwise turns enclose area, as in
this example. (2) If measured distances were in meters, the area would be
interpreted in square meters. y
— )
Reference(s)
\_ _/
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Program Deseription 1l

~
Sketch(es)
L J
s )
Solution (s)
Using Bearing/Quadrant Inputs:
1100 [ENT4] 1200 [A] 73.5157 [ENT4] 2 [f] [B] [R/S]
15.4757 [ENTH] 1 [f] [B] [R/S]
1200.6548 [ENT4] 1845.3508 [C] = 935.0526, Ng;
[E] +1770.1971, Eg; [E] +106.0803 AZ AB
[E] +593.5759, Dist. AB
Continue, now using Azimuth inputs:
15.4757 [B] [R/S] 98.5154 [CHS] [B] [R/S] 1100 [ENT#4]
1200 [C] —+1200.6554, Np; [E] - 1845.3510, EA;
[E] > 15.4757, AZ BC; [E] - 276.0307, Dist CA.
If desired, change to COGO-01 with inverse capability, complete the
traverse and obtain the area. (81921.1828 sq. ft.)
J
- —

Reference(s) Pavis, R.E., Foot, F.S., Kelly, J.W., SURVEYING THEORY AND PRACTICE.
5th Edition. 1966. McGraw-Hill Book Co. (Bearings & Azimuth page 260);
(Deflection Angles page 262).

This program is a modification of the Users' Library Program #2826B
submitted by Carl M. King.




User Instruetions 15

1 COGO-02: BEARING - BEARING INTERSECTION Z’

AZ>BRG BRG/QD INPUT SUPP./ AREA
P.0.B.

BRG. TRAV.Z N3E3/N,E, o DEFLEC.TRAY RYPRINT

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
Load sides 1 and 2 [7747
Input point of beginning gorgb}ng_ﬁ £§T§J LVAAJ
Easting A | 180
For Bearing Traverse: - ,"AJ
Follow instructions on "General COGQ User
Instruction" sheet, step 3.
For Deflection Angle Traverse or Angles Right:
Go_to gpnpra] "COGO User Instruction" chnoi-'
step 11.
For Bearing-Bearing Intersection:
Do two bearing traverses with no distance -
inputs; with azimuths azimuths B 1.0000-09
R/S- orthing
or with bearing gquadrants bearing ENT4
QD f B 1.0000-09
(Deflection angles; using [D], also work) R/S Northing
(Repeat above, for second traverse)
Enter coordinates of terminal points N3,Northin ENT#4
F£3,FEasting o Northing
E Easting
E Azimuth
E Distance

If desired, change to another COGO program with

inverse capability, complete traverse and
obtain area.

|
I
|
|
I
|
|
|
|
|
|
I
I
I
|
Read results |
I
|
|
|
I
I
|
I
I
I
I
I
|
|
I
I
I
|
|
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16 97 Program Listing |
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMME_NTS
ae! LA 21 11 P.O.B. N+E 857 ¥LBLD 21 14 Deflection angle
aez Tug 33 8z @58 HMS+ 16 36 traverse
aaz v -31 @59 RCLS 36 85
a6 i 35 81 ee@  §T08 35 es
ees  CL¥ =31 861 Fi? 16 23 @i
e@c  ST06 35 a6 86> LY -51
ees 1 ai 263 + -55
gas & a3 @64 EEX -23
@3 b be @65 CHS -22
g1g =702 35 @3 Initialize (233 g as
811 RTH 24 @67  CF3 16 22 @3 ,
@12 *LBLC 21 13 Terminal Coord 86e RS 5] Tnput distance
@13 RCL2 36 82 aca F3? 16 23 g3 [as dist. input?
814 - “43  |pep. ave GTO8 22 8§  |Yes
ais 3 -4 671 SF2 16 21 8¢ No - nonprint
B1e  RCLI 36 61 @72 sLEL1 21 a1 Calculation subrouti
@17 - -45  |Lat. ar3 +R 44
aie +F 3 @74 5703 35 a3
613 E2Y -41 @75 2y -41
Bz8 5704 33 @84 @76 STO4 35 64
@21 FRCLE 36 @8 @77 2 2
azz - —43 are : -24
@23 RCLS 36 @5 @7a  RCL 36 @z
p24  RECL4 3o B4 age + -55
@25 - -45 ag1 P -35
26 + -33 @8z  S5T-6€ 35-45 é¢
27 LETX 1e-63 883 RCL4 36 @4
8z& SIN 41 684  RCLZ 36 @z
@25 N2y -41 ags + -55
@3ig  SIN i @ge  STOZ 35 @z
631 : -24 @87 RCL3 36 83
a3z X -35 @8c  RCLI 36 a1
83z RCLE 36 @E& ges + -55
634 HEY -41 a9p  £TO! 35 et
@a3s ET01 22 Bl Go to calc. SBR. 891 RCL4 36 84
@3¢ ¥LBLE 21 16 12 |pearing/oa input @e:  RCL3 36 a3
ai;  xey -4} Brg. @az N 34
e3g  HMS 16 36 894  STO4 35 84
838 EH -4l |og. @95  K2Y -41
@46 ENT? -2i 89 STOS 35 85
841 ENTT -2i 097  3HMS 16 35
642 z 42 @98 ¢T03 35 @3
643 = -24 899 R -31
a44 INT 16 34 188 CF! 16 ZZ @/  R0ll down
845 RCL® 3o 85 181 ¥LBLE 2115
a4¢ x -35 182 R¢ -3 .
47 N -41 1e:  Fz7 16 z3 gz  DisPlay only
a4s FCLS 36 8% 184 [ 51 Print
849 -35 185 PRTN -14
ase cos 42 186 ‘TN 24
851 RT 16-31 187 ¥LBL® 21 88 Input setup
a5z g -33 188 X2y -41
a5z - -43 109 Ri -31
@54 +HMS 16 35 |az. 118 G701 2z al , _
@855 «x[BLE 21 12 Azimuth input 111 #LELa 21 16 11 Azimuth >Bearing
@5¢  S5F1 1€ 21 @1 112 HMS+ 16 36
REGISicno
0 1 2 3 4 5 6 7 8 9
N E A° Used, d A,) AREA Aq 180
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I

ne




97 Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
- 113 ENT+ -21
114 SIN 1 170
115 SIN- 16 41
116 16-45
117 -2z
118 16 35 |BRa
115 -14
126 -31
171 g g
122 @ ae
1232 z -24
124 i a1 180
125 + -55
12¢ INT 16 34
- e OD.
27 FRTX -14 |
126 FTH 24
120 %lElc 21 1 13 |Supplementary angle
136 ABS 16 31
131 PRCLS 36 @3
132 xRy -4]
133 CHS -2z
134 HMS+ 16-55 190
135 RIN 24
136 #.BLe Zi 16 15 |area
137  FRCLE 36 @6
138 @RS 16 31
139 FRTH -14
146 FTN 24
141 RS 51
200
150
210
160
220
LABELS FLAGS SET STATUS
A B % D E 0
P.O.B. BRG. TRAV |N,E,/N,E, |DEF. TRAV. RY FLAGS TRIG DISP
a b [ d e 1 ON OFF
AZ>BRG BRG/QDINPLT SUPP.ANG AREA USED o O DEG FIX
0 1 3 4 2 1 0 GRAD O sclI O
- GCALC.SBR - - : ; NON PRINT , 5 g RAD O ENG O
DATA SETU DATA INpUT® O &4 n4
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Program Description 1

(" )
Program Title COGO-03: BEARING-DISTANCE INTERSECTION AND TRAVERSE

This Hewlett-Packard translation is based on program 02827A written by
CARL M. KING
2206 Siesta Drive, Sarasota, Florida 33579

- )
Program Description, Equations, Variables
UNKNOWN DISTANCE:

An important feature of all these COGO programs is the method employed when
taking a sighting on a new heading, when the distance is unknown. This situation
comes up in the INTERSECTION routines.

You enter the Azimuth or heading information in the usual fashion, (when you
press [B] for "Bearing" or [D] for "Deflection"), but at the STOP where you would
normally enter the distance, the program automatically provides you with a very
small number (an infinitesmal) equal to 0.000000001. This number will serve in
lieu of zero (0), and will introduce no error. At the same time it performs
normally in the calculator, and YOU SHOULD USE IT TO REPRESENT THE UNKNOWN
DISTANCE in the calculations, rather than absolute zero.

When this number is referred to in the User Instructions, it is represented as

1.0000-09. The INFINITESMAL(1.0000-09) may be given a negative sign, with proper

significance, if you are making a "backsight".

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 usesw
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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription 11

(
Sample Problem(s)

Start at point A. (Enter P.0.B. coordinates.) Take sighting on point B.

(Azimuth = +104°08'03" , press [B], [R/S].) Enter coordinates of point C. (Northings
= 1200.6548, press [ENT®], Eastings = 1845.3508, press [C], Radius = 276.03, press

[R/S].)
READ X = 496.0369 ; or y = 706.4322

Select one value to remain in the x-register.

Press: [R/S]. Program completes TRAVERSE to selected point.

Having found point B, change to another COGO program having INVERSE capability,
and complete the traverse: B to C to A, and recall the AREA.

Side Bearing Azimuth distance Northings Eastings Point
1100.0000 1200.0000 A J
AB S75°51'57"E +104°08'03" (496.0369)
( 978.8711) (1681.0202) (B)
1200.6458 1845.3508 C

Change programs, and complete closure. AREA = 63291.6476

Note: Quantities above in parentheses are calculated in the program.

Sblution(s)llOO[ENT¢] 1200 [A] 104.0803 [B] - 1.0000-09
[R/S] > 1100.0000 (Display only
1200.6548 [ENT4] 1845.3508 [C] - 601.2346

ignore)
276.03 [R/S]> 496.0369, d
[E] > 706.4322, 4°'
v choose 4 [Rt]> 496.0369 (Display only) - _i
L [R/S]+ 978.8711 Northing
r [E] »1AR1.0202 Easting \
OR for Bearing/Qd input 1100[ENT] 1200 [A] 75.5157 [ENT] 2 [f] [B] - etc.
[Reference (s) This program is a modification of the Users' Library Program #02827A

submitted by Carl M. King.
SURVEYING THEORY AND PRACTICE - 5th Edition - 1966 - McGraw-Hill Bk.Co.
Raymond E. Davis (Bearings & Azimuth  page 260
Francis S. Foote (Deflection Angles page 262
Joe W. Kelly (Rectangular Coords. page 454




Note:

COGO-03 does not have inverse capability.

If no more intersections are ta bhe calculated

| i
o
I

T

T l e
20 User Instructions
COGO-03 BEARING DISTANCE INTERSECTION
AZ>BRG. BRG/QD INPUT SUPP./
BRG. TRAV. _ N E3, R RY,PRINT
STEP INSTRUCTIONS DAITNA';‘SJITS KEYS DBTUA1/-G:ITS
ILoad side 1 & side 2 [:::] E_;:]
Input point of beginning Northing liiﬁgj [M*AJ
Easting (a [ | 180
For Bearing Traverse: E::;j L__;J
3 Follow instructions on "General COGO User [:7:7] L;;]
Instruction" sheet, step 3. [ngj][i,ﬂ
Far Deflection Angle Traverse: [A:AJ L:W,I
4 Go to "General COGO User Instruction" sheet, Lw~—;]( .
step 11. E;] [ 77]
For Bearing-Distance Intersection: [;.f;][ ]
5 Take "Sighting" for point of intersection and [7 l [7 I
input Azimuth AZ ["}37;‘ (7 I 1.0000-09
(or bearing, guadrant) BRG B:m] [,; l Northings
oo [ £ Il B | |1.0000-09
use 1.0000-09 distance 1.0000-09| [rss || | |Northings
6 For radius point: input Northings N3 LENT&][W, :}
input Eastings E3 [j;Cﬁ I { 7 ] "
input Radius R [R/j:‘,] [T:I d
(s [ | [_a
X=d, y=d' (Take your choice depending on Lﬂ,,J [W,jJ
problem geometry) [ - I[ ]
If d4' is chosen [gé%i][rin Northing
If 4 is chosen “R% 7] [R/ij Northing,
E [ Easting,y
[
[
L
[

vou will want to enter another COGO program

card such as COGO-0l1 for inversing.

1
.
|
I
| |
I [
| | |1
| |

/I
i

1 [ |
|-

il
N |
[
I

—
|
[ I
e e e ] L
P
|
[
. |

|
|

)
| I |
]
‘
.
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STEP  KEY ENTR KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
i lboB. N&E 857 RCLZ 36 &5
35 8z ass X -35
-3 as9 hing -41
35 @l ace FCLE 36 a5
-3i Bl -35
£ 35 @& Clear area @cz cos S
i a1 ac3 Ft 16-31
& g& feg ® =33
£g gé . . 8es - -45 Azimuth
18 35 gz |Initialize @sc  +HMS 16 35
1! 24 @67 ¥LELE Z1 1z Azimuth input
iz 113 Radius point @58 t oe
iz 3 82 distance calc. @ee  STOS 3% 85 CLR 5
14 —45 Dep. @."L'f + -55 ;
15 -4: 871 %LBLD 21 14  Deflection /
g1& ROL 36 81 arz HME= 16 36
g7 - 45 Lat. @72 ¥LBL1 21 81
ais 3 24 @74 RCLS 36 85
ai1s -41 @rs + -5¢
828 J& B85 676 EEX =23
21 -45 77 CHS -2
gz -41 7e g a3
23 44 ars CFZ 16 22 &3
f24 31 Enter radius ase kA5 51 Input dist.
25 S -2i 881 wLPLE 21 aeé
aze B -35 aez F3% 16 23 83 Was dist. input?
az7 Ft i6-31 X RTGE 22 88 Yes
823 Rt i6-31 gg4 SF2 16 Z1 @2 No, input 10-2 and
8= -33 885 ¥LBLZ 21 82 set for non print
aIs - -45 age *f 44
831 b 74 @gr  §T08 35 @8 Calculation sub-
53z + -55 age  HIY -41 routine
R33 HEY -4i ags STG7 39 @7
az4 LETE 16-€63 aag Z 62
835 - -45 @31 : -24
@3e ae @z RCLZ 36 8z
Bz7 =21 g3z + -55
azs -3! asq ¥ =33
629 21 15  |Roll down and @3 ST-¢ 35-45 66
a4a -31 gog RCLT 36 87
a4 1g 23 &2 @s7  RCLZ Jo 8c
84z 5l Display or 8gss + -55
a4z -14 . @os STOE 35 &2
644 5; |Print 1ee  RCLE 36 68
G645 26 85 1a! RCLL 36 81
adrs -41 18z + =95
a4z 2 8z 182 £Ta! 35 8l
B4 #lBLe 21 16 12 BRG/QD input 1a4 FCLT 36 87
845 AREY -41 BRG 185 RCLE 3¢ 88
ase HHE= le 36 18¢ 3F 34
a5 X2y -4 oD 1a7 €704 35 a4
B52  ENT? -2i i8¢ K2 -41
as2 ENTS -21 1as ETaS 35 835
@54 b az 118 +HHS 16 35
@ss = =24 111 STGS 35 83
85¢ INT ie 34 112 Ry =21
[ REGISTERS
1 2 3 4 5 6 7 8 9
N E A° (pyg) d A, AREA DEP. LAT. 180
S0 S1 S2 33 Sa S5 S6 S7 S8 S9
B C D E I




97 Program Listing 11

22
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 G6T0E 22 15 pisplay
114 ¥LBEL® 21 8¢ [Input setup 170
115 xz2v -41
11¢ Ri -31
117 6ToE 2z @z
118 %LBLa Z1 16 11  [pzimuth to
115 HMS» 16 36 Bearing/QD
126 ENTt -21
121 SIN 41
122 SINA 16 41
122 x<@7 16-45 -
124 CHS -2z
125 SHMS 16 35
126 PRTY -14
27 Ri -31
128 g ag
125 @ 6
176 : -24
131 1 a1
132 + -55
123 INT 16 34
134 FRTH -14 199
135 RTH 24
126 slBLc 21 le 13 Supplementary angle
137 AES 16 31
132 RCL® 36 85
135 uRv -41
148 CHS -2z
141 HME+ 16-55
142 RTH 24
142 RS 51
200
150
210
160
220
LABELS FLAGS SET STATUS
A P.O.B. 8 BRG. TRAV CBRG .=DIST |IDDEFLECTION ER*P , PRINT 0 FLAGS TRIG DISP
a b c e 1 ON OFF
AZ>BRG BRG INPUT| SUPM'T / o O K DEG & FIX K
° T USED 2 CALC ° ¢ ? PRINT? ; B g SESD g SS'G 8
S 6 7 $aTa seTup|® DISTANCE |3 O Q n_2
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Program Desecription |
N
Program Title COGO-04: DISTANCE - DISTANCE INTERSECTION AND TRAVERSE.
This Hewlett-Packard translation is based on program 2828A written by
CARL M. KING
2206 Siesta Drive, Sarasota, Florida 33579
\.
N

Program Description, Equations, Variables COGO-04 is a member of the coordinate geometry

series described in the GENERAL DESCRIPTION I., hereof. The special option of this
program is the DISTANCE - DISTANCE INTERSECTION or the CURVE - CURVE INTERSECTION,
which ever way you want to think of it.

THE PROBLEM: to calculate the coordinates of a point and the heading and
distance of a line to it, when the coordinates and respective distances of two
known points are given. In general two circles intersect in two points. When you
swing arcs about two known points, if they intersect at all, they are most apt
to have two intersection points.

When you proceed from one known point to another by way of an
intermediate point, you have a choice. You can either go in the direction that
provides a clockwise (CW) deflection at the intermediate point, or going in the
opposite direction a (CCW) deflection.

In this program we shall always choose the CW deflection, and

thereby calculate the intersection point so identified.

Operating Limits and Warnings

D,

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

\_

N

_/
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Program Deseription 11

\
L~
\ I _J
N
Sample Problem(s)
Start at known point A, (Enter P.0O.B. coordinates.)
Make INVERSE TRAVERSE to known point B. (Use defined function [C].)
Enter radius length Ry; press [R/S].
Enter radius length Rj; press [R/S]. Program completes traverse to C.
READ: Northings, Eastings and Azimuth and distance of side BC.
Make INVERSE TRAVERSE to point A.
Read area.
Note: Sequence of points A, B, C must be in clockwise (CW) order.
Side Bearing Azimuth distance Northings Eastings Point
1100.0000 1200.0000 A
AB N81°08'06"E (+81°08'06") (653.1532)
1200.6548 1845.3508 B
BC S36°32'12"W (-143°27'48") 276.0300
( 978.8711) (1681.0202) (C)
CA N75°51'57"W (- 75°51'57") 496.0369
AREA = 63293.8059
Note: Quantities in parentheses tabulated above are calculated in the program.
Solution(s) 1100 [ENT4] 1200 [A] 1200.6548 [ENT+] 1845.3508 [C] - 1200.6548, NB;
[E] -~ 1845.3508, Eg, [E] - 81.0806, AZ KB
[E] > 653.1532. Dist AB
276.03 [R/S] 496.0369 [R/S]+ 978.8711, N ‘
[E] +1681.0202, Ec
[E] --143.2748, AZ B,
[E] » 276.03, Dist. 3B,
1100 [ENT4] 1200 [C] = 1100.0000, Np
[E] > 1200.0000, Ep
[E] > -75.5157, Az CA
[E] > 496.0369, Dist. CA
\_ [f]1 [E] > 63293.8059, AREA D

7

submitted by Carl M. King.

Reference(s) This program is a modification of the Users' Library Program #02828A




User Instructions

COGO-04: DISTANCE-DISTANCE INTERSECTION
BRG/QD INPUT SUPP.L AREA
INVRS/DIST. DEF.TRAV._ RYPRINT
INPUT OUTPUT
INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
Load sides 1 & 2 I::::]f
See "General COGO User Instruction" sheet for I
Bearing & Deflection angle traverses IL?;,}
For Distance-Distance Intersection: [;;;:}[:_AJ
Plan sequence of points, so that as you mave r;:_m [7;; J
from #1 to #2 to #3, you make a clockwise f,_wﬁ [ f?
(CW) circuit. [ — L, -
Complete inverse traverse, point #1 to point #2 L,WW {W:"J
See "General COGO Instructions" [mw r ]
then: [,,fw [f -
input first distance (Bearing right,CW) Rj LB/S (R1)2
input second distance R2 LR/S Northing
_E Fasting
E Azimuth
E Distance

Complete traverse as desired and obtain area,

(see general instructions)

I i [ ! | | i |
| | i i d | f |
| | | | ! | i
|
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97 Program Listing |1

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
ag; 21 il P.0.B. N & E @57 RCL4 36 84
GEz 25 BZ ass <CL3 36 82
gz -3 ass =35
aad 35 #1 ace Z az
aes -G 21 =35
abé 35 86 |clear area 86z = -24
ez al (115 CHE -ZZ
gaz (LFS R4 CO5 1g 42
@es aé BeS RCLS 36 B85
a1a 33 85 |1nitialize gec  + -55
a1l 24 BE7  RCOLZ 36 82
alz ‘“_ 2_‘-'_‘ Inverse traverse @6%’: 610! - ‘E‘:_ EI_ . .
G613 36 B @S ¥lBlb 21 16 12 Bearing/QD input
a1s - -45 ara ey -4] Bearing
a1s -41 Dep. ar1 HpS+ 16 3¢
g1¢  RCLI 36 @i ez HEY -41 oD
E’l'_‘ o ) -45.:7 Lat. @7z  ENWTT —.fl
12 ¥LELE <l oy Calculation sub- ! b74 ENTT -2l
@1s  ETOE 35 B& . 87s 2 @z
@2 uTY -41 routine 76 2 -2
f21 £TO7 35 &7 77 INT 16 34
B2z z é: @73 RLOLS 36 B85
azz z -24 a7 -33
B8z4 ROLZ 36 82 asi -4i
25 + -5 881 L3 36 @s
Z2€ -35 ae: ¥ -35
27 ET-€ 35-4% @& agz cos 42
28 ECL? 3o &7 @g4 2 16-31
@25  RCLES 3& @s ags =35
aze +F 34 age - -45 Azimuth
z1 STO4 35 @4 BE7  +HNE 16 35
R - 088  ¥LELE £l 12 Azimuth input
33  ETGOs 35 85 ass 5] ae
84 +HMS 16 35 ag9F  STOS 23 85 Clear 5
35 §T03 35 B2 asl + =35
@3 RCLT 36 @r 898z xLELD 21 14 Deflection angle
837 RCLZ J& 8z @97  HAES+ 16 36
a3g + =55 894 RCLES 36 85
83s  t£TGZ 35 8z 695 + -55
a4e  RLLE 36 B& ag¢ EEX =23
a4 RCLI1 Je @l asv? CHE =2<
a4z + =55 agg k] as
a4z 4 33 61 k] CF3 16 22 83 .
@44 36 @84 168 RS 51 Input distance
a4s 21 1% Rolldown/print 1@ F3® 16 23 &2 Was dist. input?
a4e -31 1az2 SRR 23 @& Yes
@47_’ -14 182 ¥LELI 21 ai No, input 10-9
‘#’: ?1 Input Rq 14 *R 44
845 33 82 185 &70e 22 B8 | Go to calculation
asa a3 186 %iLEL8 21 8& | Input setup SBR
@51 a1 Input R, 187 AEY -4
asz a3 188 Ry -3
83z - -45 1as FTN 24
gfi F"tg st gi 118 f:: z1 :!:: 1_5_ Area
- i RCLE 36
- REGISieno 115 AES le 3
0 1 2 3 4 5 6 7 8 9
N E Ry ,A° c=4 Ay AREA DEP LAT 180
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B c D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 FETH -14
114 ETHN 24 170
115 #LELs 21 16 1l Azimuth to
11e iF5 e 3e Bearing/Qd
117 =21
11 41!
118 16 4i
128 16-45
121 =2z
122 e 2=
122 ; -14 Bearing
124 i =31 180
125 ) as
12€ g ag
127 < -24
128 i ai
125 + -55
138 16 34
132 2
132 21 16 12
“ - Supplementa angle
134 16 31 PP Y angie g
138 3& 8%
13€ -4]
1Z7 -2z
13¢ 16-55
139 29
145 51
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D E 0
P.O.B. BRG.TRAV. INVERSE DEF . ANG ROLL DOWN FLAGS TRIG DISP
a b c e 1 ON OFF
AZ>BRG BRG.INPUT | SUPP.ANG. AREA o O DEG &K FIX K
0 1 2 3 2 1 0 GRAD O sci O
= CALC. SBR 6USED - 5 2 0 ® RAD O ENG O
DATA SETUP DIST.INPUT?; O ® n4
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a )
Program Title COGO-05: TRAVERSE OF CURVE

This Hewlett-Packard translation is based on program 02829A written by
CARL M. KING

2206 Siesta Drive, Sarasota, Florida 33579
- _J

Program Description, Equations, Variables COGO-05 is a member of the coordinate geomtry T
series described in the GENERAL DESCRIPTION I., hereof. The special option of

this program is the calculation of a curve as a part of a subdivision boundary
or legal description.

INVERSE TRAVERSE is not included in this program. However all the other
COGO traverse functions operate the same as in the other COGO programs.

In the usual situation you approach a curve tangentially. You are given
the DELTA angle (or central angle) and the RADIUS length. These two quantities
are positive (+) if bearing to the right, and negative (-) if bearing to the left.
At the "point-of-curvature" (PC) you enter the DELTA angle, press [C]; enter the
RADIUS, press [R/S], (giving each the same sign); and the program computes the
chord (CHD) traverse to the "point-of-tangency". Read the data for that leg;
press [R/S], and the program accumulates the area of the arc segment, and

displays the Tangent (TAN) and the arc (ARC) lengths.

Operating Limits and Warnings You may wish to use Cogo-0l1 to continue this traverse.
If so, when loading Cogo-0l, be sure to convert the contents of Register 5,

which is in Radians in this program. To degrees. The following keystroke

procedure will accomplish this: RCL5, R>D, STO 5.

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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ — _ _/
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Sample Problem(s)

1) Start at point A, for a P.O.B.

2) Make a BEARING TRAVERSE to point B, utilizing above data.

3) Obtain coordinates of B, also known as Point-of-Curvature (PC).

4) Enter: DELTA angle + -90°20'06" , press: [C].

5) Enter: RADIUS = -186.0000, press: [R/S].

6) Obtain PT coordinates and CHD Azimuth and length.

7) Press: [R/S]; obtain: TAN and ARC. DO NOT neglect this step!

8) Find coordinates of Pt.C by doing 0° deflection angle traverse

9) Load COGO-01 program card to complete traverse.
10) Make SIDE SHOTS to calculate the radius point (R) and to the (PI).
11) Return to traverse mode and complete traverse of figure. Make zero angle

DEFLECTION ANGLE traverse to point C, and INVERSE TRAVERSE to close on point A.

Side Bearing Azimuth Distance Northings Eastings Point
1100.0000 1200.0000 A
AB S73°53'57"E +106°08'03" 406.4853
( 987.0428) (1590.4753) (B)
B({PT) N60°58'00"E (+60°58'00") (263.8116)
(1115.0754) (1821.1357) (PT)
Curve Parts: TAN =(187.0907); ARC =(293.2556)
(PT)C  N15°47'57"E (+15°47'57" 88.9393
(1200.6548) (1845.3508) (c)
TE  sS81°08'06"W (-98°51'54") (653.1532)
1100.0000 1200.0000 A

AREA enclosed in figure = (74394.8968)
Note: Quantities in parentheses are calculated in the programs.

S
N.
106 ‘
O,(__O
L
P,
j

Solution(s): 1100 [ENT4] 1200 [A] 73.5157 [ENT4] 2 [f] [B] 406.4853 [R/S]+987.O428,NB
[E1>1590.4753, Ep; [E]>106.0803,AZ; [E]>406.4853,Dist
90.2006 [CHS] [C] 186 [CHS] [R/S]+1115.0754, Npp; CHD.
[E]+1821.1357, Epp; [E]»60.5800, AZ; [E]+>263.8116,
[R/S1>187.0907, TAN; [E]—>293.2556, ARC.
O [D] 88.9393 [R/S]+1200.6548, No; [E]>1845.3508, Eqs
[E]1>15.4757,AZ; [E]»88.9393, Dist. PT to C.
Then load COGO-0l1 and inverse to point A and obtain AREA = 74394.8968

-
Reference(s) This program is a modification of the Users' Library Program

#02829A submitted by Carl M. King.
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User Instruetions

COGO-05: TRAVERSE OF CURVE

AZ~>BRG BRG/QD INPUT SUPP. /.
BRG.TRAV. *A,*R

DEF .TRAV. RY PRINT

STEP INSTRUCTIONS DATAONITS KEYS DATAIUNITS
1 Load card sides 1 & 2 [::jj L;;;J
2 Input point of beginning Northing E&gg] E,AAJ
Easting A ] 180
3 For Bearing or Deflection angle [:i::] o
traverses: see "COGO General InstructionF"
sheet
TRAVERSE OF CURVE:
Note: The curve is made tangent to the
traverse leg most recently completed. Therefore
at least one traverse leg must have been calculated
prior to calculating a curve with this program -
4 | Input Delta angle A C 1.0000-09
5 Input Radius (same sign as A) R R/S Northing
Read Easting E Easting
Read Azimuth E Azimuth
Read Chord E CHD
Calculate tangent length R/S TAN
Read ARC length E ARC

Note: After completing step 5, you will be ready

to _continue your traverse For greater convenience

Having completed the curve calculations, you can calculatfe

the PI and the radius point each as a SIDE SHOT. The PI

is a 180° deflection, and the radius point is|*90°

deflection

To continue the traverse forward, use a 0° defflection

angle
7

I
|
l
[
[
;
I
I
|
|
|
|
|
|
you will probably wish to switch to another prdgram CARD. i
l
|
|
|
|
|
!
|
|
I
|
l
|
|
I
I
|
l
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STEP KEY ENTRY KEY CODE COMMENTS STEP q_.l‘(EY ENTRY KEY CO%E COMMENTS
@61 sLELA 21 i1 [P.O-B. o b o
= sTna -c an 8% »LELD 21 14 _
Be:  ETLE 35 82 E. cq ," 1_ 1.? Deflection angle
86z Ri -31 gas  RAD - le-i input
@es STor 35 61 |N. gea  Hme. 1636
e riy s 861 [oR 16 45
gec  ST06 35 66 62 RCLS 36 83
xi ¢ -E5
g7 1 a1 ez v+ 53
aac g e 854 EEX =23
e ; e 865 CHS -2z
@16 2705 5 8o Initialize BéEE ) g o as
a1 RTN 24 &7 CF3 1€ 22 a3
12 LELL 21 13 |Traverse of curve, bec koS o
@13 HMS+ 16 36 input *A 8cc  xibBLE &1 pe Calc. SBR
oy D 16 s 878 F3° 16 23 83 Data input?
@15  RAD 16-22 @71  GSEE 23 88 Yes
o g P 872 ¥LBLI 21 81 No
817 = -24 /3. R 44
o e 2c 52 @74 ST03 35 63
815 FCLS 36 @5 ro R ~41
856 ; R ere  sT04 35 84
< y 7Y 77 2 az
821 EEX 23 i . oz
@z2  CHS 2z g7 ¢ _
oos : P 79 RCLZ 36 8z
iy e age + -55
8z4 kg 51 Input *R i o
25 HRY -41 a1 x ~3J
P e 862 ST-§ 35-45 86
B2 sTos 35 687 RCL4 36 84
e iLo o 884 RCLZ 36 B2
<5 R ges o+ -55
82a  SIN 41 ] i .
P e @ge  sT0Z 35 @2
s 5 e 887 RCLI 36 83
03z » -3% 8ge  RCLI 36 61
- “ L 79 + -g55
37 GTod ZZ 8!  |GTO calc. SBR esa 29
iU e bl : 898  STO! 35 a1
834 sLBLL 21 16 12 BRG/ QD input p o it
835 DEG  ié-21 831 RCL4 36 64
836 Hay -41  PBRG g§§ RELS e &
@37  HMS+ 16 36 il o 2
S e i 8ss  x2Y -y
639 ENT? I o 895 ¢T0s 35 @5
840 ENTT -1 83 R0 16 46
o ' o 897  +HMS 16 35
vz e o 898 Ré -3
< e g9s  CTOE 22 1S - ,
84z INT 16 34 i 4 Print northing
s RS 36 n 186 slBLE® 21 88
c . ___," 1681 MY -4} Data input setup
845 Ed 39 . -
e wey T 182 Re -31
e o = =T Y
847  RCLS 36 @85 igj H_E,‘N e
a4t = -35 oooTREeE =ty Rolldown & print
5 4 165 Ri -31
845 C0S 4z -t
@sa Rt 16-31 lee  FRTX -1
851 -35 1a7 Ros i Lale. Tan s arc
o : 32 hzimutn 188 RCL? 3 @7 .
857 +HMS 16 35 P
@5¢ #LBLE 21 1z pzimuth input e 5745 33735 &5
@5 @ a6 111 SIN 41
P S 112 RCLF 36 &7
- ST - REGISTERS
0 1 2 3 4 5 6 7 8 9
N E (n) A, (RAD) AREA A/2 + R 180
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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32
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
117 Cos 4z
114 % -35 170
115 - -45
116 RCLS 76 85
117 ye 53
118 % -35
118 5T+6  35-55 @€
128 a 66
21 RCLT 35 &7
122 2 az
23 % -35
124 RCL® 36 65 %0
28 ¥ -3%
126 RCLE 36 88
27 RCLT 36 67
128 TEN 43
126 X -35
138 FPRTY -14 pPrint tan
131 RS 51
132 ¥LBLa 21 16 11 [PZ>BRG
132 [DEG 16-2
134 HMS+ 16 3¢ Pzimuth 1%
135  ENT? -z
136 SIN 41
37 SINA 16 41
138 x<@? 16-45
139 CHS -2z
148 +HMS 16 35
141 FRTX -14 [|BRG
142 i -3i
143 = s
144 @ aG 200
145 B -24
146 1 a1
147 + -55
148 INT 16 34
145 FRTY -14  bp
156 RTN z
152 fBS 16 31
153 R{LS 36 85
154 E2Y -41 210
155  CHS -2z
156 HMS+ 16-55
157 RIN 24
156 RS 51
160
220
LABELS FLAGS SET STATUS
P.O.B 8 BRG.TRAV. CCURVE TRAVDDEF. TRAV ERwerRINT 0 FLAGS TRIG DISP
AZ>BRG bBRG/QD el suep. £ |° ® AREA ! 0 OS oa: DEG X | FIX O
0 1 2 3 4 2 1 0 X GRAD O scl O
~CALC.SBR | USED _ , - 2 0 ® | RAD O | ENG,O
DATA SETU baTa ENTRY, 3 O & n




Program Desecription |

33

Program Title = COGO-06: CURVE INVERSE AND TRAVERSE S—

This Hewlett—Packard translation is based on program 02830A written by
CARL M. KING _ I
2206 Siesta Drive, Sarasota, Florida 33579

~ )

. )

Program Description, Equations, Variables COGO-0 6 is a member of the coordinate geometry series
described in the GENERAL DESCRIPTION I., hereof. The special option of this

program is the calculation of a curve of given radius between two known points
in the coordinate plane.
The standard options operate the same in this program as in other members of
the COGO series.
In this program, whenever you have completed a traverse leg, you may consider
the point just left as the PC and the new point arrived at as the PT of a curve.
~You then enter the radius of curvature that you want. (Make it positive, if it
‘bears right. Make it negative if it bears left.) Press: [R/S], and the program
~computes the TAN, ARC and DELTA angle, and you display them in that order, using

‘the rolldown - print routine, [E]. The CHD is the distance between the PC and

_the PT, which you have just completed. The program accumulates the AREA enclosed

by the curved boundary. V B R
After completing a curve, you will find it convenient to reload COGO-0l, and
use the SIDE SHOT routine to find the PI and the radius point. -
~ This program is a modification of the Users' Library Program #02830A submitted

by Carl M. King.

a )

Operating Limits and Warnings _ You may wish to use Cogo-0l to continue this traverse.

If so, when loading Cogo-0l, be sure to convert thgwpontentswpfuRegisperw§lw

which is in Radians in this program. To degrees. The following keystroke
procedure will accomplish this: RCL 5, R -»D, STO 5.

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

1) start at point B, for a P.0.B. (Or you could be continuing from B).
2) Make an INVERSE TRAVERSE to the PT.
3) Obtain the chord (CHD) Azimuth and length.
4) Enter: RADIUS = -186.0000 (Use negative sign, since curving left.)
5) Press: [R/S]; obtain: TAN, ARC and DELTA angle.
6) Continue traverse with zero deflection angle to point C.
7) Complete figure with INVERSE traverses to point A, and finally close on point B.
HINT: If you were to switch to program CARD: COGO-01 after step 6 you could
calculate the PI and radius points as SIDE SHOTS.
8) After closing on the P.0.B., read the AREA: press [f] [E].
Side Bearing Azimuth distance Northings Eastings Point
987.0428 1590.4753 B
B({PT) N60°58'00"E (+60°58'00") (263.8116)
1115.0754 1821.1357 (PT
CURVE PARTS
RADIUS = -18606. TAN = (187.0907) ARC = (293.2557) DELTA = (=90°20'06")
(PT)C N15°47'57"E (+15°47'57") 88.9393
(1200.6547) (1845.3509) Cc
TE S81°08'NR"W  (-98°51'5K4M) (653.1532)
1100.0000 1200.0000 A
iB S73°51'57"E  (+106°08'03") (406.4853)
987.0428 1590.4753 B

Note: Quantities in parentheses are calculated in the programs.

Solution(s): 987.0428 [ENT4] 1590.4753 [A] 1115.0754 [ENT4] 1821.1357 [C]+1115.0754,Ng
[E]+1821.1357, Eg; [E]*60.5800, Ay; [E]+263.8116, Chord Length.

186 [CHS] [R/S]+187.0907, TAN; [E]+293.2557, ARC; [E]> -90.2006, DELTA.
0 [D] 88.9393 [R/S]+1200.6547, No; [E]1+1845.3509, Eq; [E]1+15.4757, AZ;

[E]>88.9393, DIST.

1100 [ENT4] 1200 [C]—1100, Nn; [E]> 1200, Ep; [E]l»> -98.5154, AZ CTK

L‘ [E]*>653.1532, DIST. TX )
- 987.0428 [ENT4] 1590.4753 [C]+987.0428, Ng; [E]+1590.4753, Ep; -
[E]1+106.0803, A7 3@; [E1> 40A.4853, DIST =R, )
[£] [E] -74394.9005, AREA
\ Y,

AREA enclosed in figure = (74394.9005)
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User Instructions
1 COGO-06; CURVE INVERSE AND TRAVERSE Z’
AZ~>BRG BRG/QD INPUT SUPP.Z_ AREA
P.O.B. BRG.TRAV. INVERSE,R. DEFLEC.TRAV. R ¥ PRIN
TPUT
STEP INSTRUCTIONS DATAUNITS KEYS Dlgrli\/UNlTS
1 Ioad sides 1 & 2 [:::j [4___
2 Enter point of Curvature (P.C.) as P.O.B. orthing [gﬁiﬂ l
Fasting A [7777| 180
or traverse in usual manner from point of [:::] A;V*J
beginning to beginning point of curve (see STD ,,l — —
options) H,fJ ”,]
3 Input PT coordinates Northing ENT — J
Fasting C J Northing ph
E 77] Easting pop
E | PZpp
E | Length of Chord
4 Input radius of curve ]
(+if curving right, -if left) *R R/S | ran
E ] larc
E | | tpELTA
5 Continue with zero deflection J
angle traverse to next pn-i nt () D o ] 1.0000-09
Distance R/S ] [Northing
E Fasting
E AZ .
E Dist.
6 Complete traverse & close on P.0.B. then
f E AREA

obtain area

_____________,_,___.._,,_._,__________,___.,__,_,________,_‘__‘,___‘
i ! i
| I N
e

i |
—_—————— —— — ——————— ——————————— — —— — — — — —
[ I f ) | ) |
| | | ! | | | |

il | il | 1 |

SRR
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
. . Q3 g i3 | ~iar i bl 319
cr stoc e [R5 ver 'sos Gas [carcutation
@@z Ri -3 Easting pEa e 4] subroutine for
ee4  ST0! 75 &l Northing gca  ST04 I5 a4 traverse
8as CLE -51 Gel by az
aas ST0e I5 e Bez : -24
ee”w 1 a1 BEZ RCLZ J& @2
s & as Beés + -55
6as a ai BES ks -35
18 £T0? I3 85 Initialize BEE  ST-& 35-45 @s
611 RTH 24 867 RCL4 3& a4
a1z xLBLE 21 18 1z BRG/QD input 8e8 RCLE J& @2
a13 DEG 16-21 869 + -85
814 hnd -4] Bearing 8rg 57102 5 az
15 HMS: 1s 3¢ 871 RCLZ 3& B3
Ele 5&Y -4] oD 72 RCLI 36 @1
B17  ENTt =21 evz + -35
815 EMTH -Z1] 874 STOM 35 dl
e1e 2 az 7S RCL4 36 a4
eza < -24 @ve  RCLZE 3e @z
821 INT 16 34 877 3F 34
322 RCLZ 35 @8 7S ST04 35 84
232 ¥ -35 A7 9 b g -41
624 Ny -41] 886  STOS 35 @5
825 RCLZ 3J& @9 a1 R=D 1 46
G62e ¥ -35 | 82 3HME e 25
2T cos 4z | gz STOZ 35 a3
Az& E1 16-31 884 R -31
129 -5 625 xLBLE 21 15 Rolldown & print
aze - -45 Bae R -3 results
821 *HME 15 35 Azimuth B27  PRTE -14
632 *LBLE &1 1E Azimuth input aat k& 31 Input radius
8zz a aa A28 STO& 35 @g
834  ST0S J5 a5 Clr Rg 838 RCL4 36 A4
@§§ * ﬁ.wfg Defl : 95{ g ?E Calculate curve
63¢  *LELD 21 14 eflection angle asz z -4 parameters
a8zv RAD 16-22 traverse 833 RCLE JE @8
B38  HME» 16 38 R34 < -2
R D=k 1e 45 Convert to radians #3235 ENT? -z
848  RCLS 25 @s A9 SIN- 16 41
841 + -85 897 STO7 25 @7
B4z EEX =23 838  ST+5 25-55 @5
a4z CHE 22 gag cos Z
44 o ag 166 bt -35
845 CFZ 1€ 22 &3 181 ERCLV 35 a7
f4e R<& 51 162 - -45
847 37 1€ 23 @3 Pistance input? 183 RCLE 36 85
648  GSBE 2% ag Ves 1684 NE 53
a4 *R 44 185 ® -35
asa8  ET0E@ 22 @@ Go to calc.routine 186  8T-& 35-45 &8¢
qgé *;gtg é; ég Tnverse inputs igé RCLE 4t gé
X - -45 Dep. 169 X -35
as 52y -41 118 RO 16 46
855  RCL1 Je ai 111 LSTY 16-63
856 - 45 Lat. 112 K&y -41
REGISTERS
0 1 2 3 4 5 6 7 8 9
N E n,A° e,d, A, (rap) | AREA +1/2A iR 180
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 2HNME 1e 35
114 Se¥ -41 170
115 RCLE 3t as
11€ X -35
117 RCLE 3t 8&
11¢  RCLT 3c &r
1183 TAN 43
12@ = -35
121 Rt 16-31
22 ETOE 2z 15 Go to output
123 xLBLS 21 B&
174 yay Y [Setup data entry =
128 Rl -31
126 RTH 24
gé ‘égté 21 ég ég Recall & print area
129 AEE 1€ 31
136 PRTX -14
3! RTH 24
J2 xlBLa 21 15 11 RPzimuth to bearing
133 DEG 16-Z1 conv.
134  HHE= 1& 3¢ 190
135  ENTt -Z1
128 EIN 41
127 SIHY 16 41
i38 X<~ 16-45
133 CHS -2z
148 3HNME 16 35 BRG.
i41 PRTS -14
142 Fd -31
142 g ag
144 é ae 200
145 : -24
14€ i a1
147 + -55
148 INT 15 34
145 PRTS -14 A D
158 RAC 16-27
151 RTN 24
52 sLBlLe 21 16 12 Supplementary angle
153 AES 16 31
154 RCLS J& Bg 210
135 b -41
156 CHE -2
ST HME+ 16-55
158 RTHN 249
160
220
LABELS FLAGS SET STATUS
AP.O.B. 8 AZIM. CINVERSE,R DDEFLECT. EROLLDOWN 0 FLAGS TRIG DISP
a b [ e 1 ON OFF
AZ>BRG |BRG/QD INPUF Supp./ AREA o O B DEG O FIX ¥
ERPUBRRE 1 d% 2 3 3 2 1 0®| GrRaD O | sc O
5 5 7 BINPUT 3DAT 2 0 RAD Ene O
gETUP QNTRY 3 O kI n
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Program Title

COGO-07: COMPASS RULE ADJUSTMENT

This Hewlett—Packard translation is based on program 02831A written by
CARL M. KING
2206 Siesta Drive, Sarasota, Florida 33579

\_

—
Program Description, Equations, Variables

COGO-07 is a member of the coordinate geometry

series described in the GENERAL DESCRIPTION , hereof. The special option of this
program is the COMPASS RULE adjustment, which can be used in an open traverse as _
well as in a closed traverse. At the end of the traverse you "force" a closure on
a point known with precision. puring the course of the initial traverse
calculations, the latitude (n), departure (e) and length (d) are accumulated, so

that the following equations can be evaluated for each traverse leg:

+n?!
(adjusted latitude) n,_., =fn + d(——_n ) Precision Ratio
(a3) zZd
(adjusted departure) e = te + d(———E—'—) ; P/R = _d
) P (aj) =~ za ! ar
*n = unadjusted latitude *n' = latitude of error of closure
te = unadjusted departure *e' = departure of error of closure
n = absolute latitude In = sum of absolute latitudes
‘e = absolute departure Ze = sum of absolute departures
d' = absolute error ¥d = total perimeter

Operating Limits and Warnings This is a three part program. Part 1 calculates and

accumulates summed quantities. Part 2 calculates the error, n', e', the
bracketed quotients andthe Precision Ratio. Part 3 repeats the traverse, making
all the adjustments as it goes. The Azimuth to bearing conversion routine is not

included because of program space limitations.

Th_is 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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Sketch(es)
N85°20'47"w
323.516

- A
Sample Problem(s)

(1) 1Initialize the program: set for part 1 (1 [f] [D]).

(2) Start at point A, for P.O.B.

(3) Make BEARING TRAVERSE to point B, utilizing data in Fig. 1,

(4) Continue traverse to succeeding points of figure, using standard options of
your choice. (Bearing, Deflection or Inverse Traverses.)

(5) Note: computed coordinates are not identical to known coordinates of closing
point. Go to part 2 of program (2 [f] [D]).

(6) Enter known coordinates and make INVERSE TRAVERSE to compute closing error.
Press [D] to read PRECISION RATIO.

(7) Set for part 3 of program (3 [f] [D]). Begin at step (2) above, repeat
traverse in same order as before, utilizing same data, (Fig 1.) (We chose to
use inverse in this example).

(8) Obtain the adjusted coordinates and calls, as in Fig 2.

(9) Recall computed area of closed traverse: press [f] [E].

Closing Error: Azimuth = 120°55'34", distance = 0.6590
(Bearing = S 59°04'26"E)
PRECISION RATIO = 1280.3425

Adiusted traverse, as shown in Fig 2., closes precisely.
For CCW traverse, enclosed AREA = 31670,2331 gsqg, ft

Solution(s)

(Traverse) 1 [f] [D] 1030 [ENT4] 1515 [A] 25.1743 [B] 215.5 [R/S]1>1224.8374, Ng;
[E]+1607.0796, Eg.
89.1926 [ENT41 4 [f] [B] 323.73 [R/S]>1228.6574, Na; [E]»1283.3721, E..
49.2139 [ENTH] 2 [£f] [B] 304.5 [R/S]+1030.3387, Np; [E]=1514.4347, Ep
(Calc. errors)
2 [f} [D] 1030 [ENT4] 1515 [C]+>1030.0000, Ng; [E] - 1515.0000, Eqi
[E]> 120.5534, AZgypop; [E]> 0.6590, DIST
[D]*>1280.3425,P/R.
(Adjust)
3 T£] [D] 1224.8374 [ENTH] 1607.0796 [C]>1224.7509, Np.o....
[E]> 1607.2240, Ep_g .
1228.6574 [ENT4] 1283.3721 [C]+1228.4410, Necorr.: [E]1283.7334, i
- ECcorr.; [E]> -89.2047, AZcoryi; [E]= 323.5116, DISTnoyy-
1030.3397 [ENTH] 1514.4347 [C]>1030.0000, Na; [E] > 1515.0000, Ep; ‘—l
[E1> 130.3754, AZcqyp.; [E]>304.7344, DIST
[f] [E]>31670.2331, AREA
Reference(s): SURVEYING THEORY AND PRACTICE - 5th Edition - McGraw-Hill, 1966 Davis,
Foote and Kelly, Pages 461, 462 and 463.
This program is a modification of the Users' Library Program #02831B submitted
by Carl M. King.

error"*

Corr.

\__ _/
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. User Instruetions
COGO-07: COMPASS RULE ADJUSTMENT
PART NO.
BRQ/QD INPUT  SUPP./
AV . INVERSE
STEP INSTRUCTIONS DATAIUNITS KEYS DI?TL;\T/S‘;TTS
1 |Load card, sides 1 and 2 :I L—‘
2 |Set to part 1 for initial traverse 1 l_jﬁj L;:_I 1
Enter P.O.B. Northing {E:NM l,, [
asting 'I' ':--"-—’J 180
4 |Proceed with traverse according to "COGO [ ] [j]
GENERAL TNSTRUCTTONS". Tntil final point [ J I
has been obtained. [ ”] [ —]
c |owiten to sart 2 2 £ Il o | 2
6 |Enter coorginates of closing point and orthing [EI\ITTI [W ]
calculate errors Fasting o |l ] Northing
[EW [ ] Easting
Obtain error Azimuth [ E ] [; | Error Azimy
Obtain error Distance [LH o I Error Dists
Obtain precision ratio (P/R) l D l| ] P/R
7 |Switch to part 3 & adjust 3 l fr H D ] 3
traverse: L H 7 ]
8 |16 traverse is open, store B.0.E Northing | [sro | 1 |
coordinates Fasting I STO I [E,,J
and initialize [a || | Morthing
(if traverse is closed step 8 may be skipped) [7 ] ‘ B ]
9 |Repeat the traverse leg by leg to the closing [ ] [ ]
point & obtain output data for each adjusted| Northing El;l’T"‘ﬂl [ I
leg: Easting l C I[ I Necorr.
I E.
Le Il | |2%corr
e Il ] |DIST.cors
10 |Obtain AREA of the adjusted traverse [W{] [E—I AREA
[
I
[
[
I
]
I
I
I
I
.
I

th

nce
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41
STEP  KEY ENTRY  KEY CODE COMMENTS KEY ENTRY  KEY CODE COMMENTS
881 xLBL1 21 a as7 Ri -31
ae2 | Si @se  &T08 35 81
883 xLBlLc le 13 Calculate supp. angle asg t a1
684  ABS 1e 31 ase  sTOI 35 46
eas 1 a1 GE s 1 a1
gec 8 g8 eez: 8 8§
ae7 a aa a6 a aé
aa8 (&7 -4l @64 STOA 35 11
aas CHS =22 Bes ETG1 22 al
818  HMS+ 16-5& @6 ¥LELC 21 13 Tnverse
811 RTN 24 I RCL2 36 82
812 xlBle 21 16 12 BRG/QD inputs @ES - -45
813 X: -41 (%] 2y -41
14 HMS» 1€ 3¢ a7a RCL1 35 4l
815 AeY -41 71 - -45
A16  EKT?t =21 arvz =709 22 ag
817  ENT? =21 @73 ¥LEBL4 21 84
a1s z2 8z @74 DSZI 16 25 46 Reset I register
G198 < -24 75 DEZI 16 25 46
az6 INT 1€ 24 @7e DEZD 16 25 46
821 RCLA 36 1! 677 %LEBLS 21 ag Calc. SBR. for
22 b -35 are CF1 16 22 ai traverse
823 A& -41 ass §T+1 35-55 &l
824 RCLA 3 11 ase AES 1e 31
625 B -35 acl ST+7 395-55 &7
az6 cos 42 agz CLY =51
27 Rt 16-31 asz LETY 16-63
A28 X =35 ag4 aeY -4i
aze - -43 ass £T+2 35-5935 8z
83 +HHS i6 35 age HES 16 31
831 «xLELE 2l 1z Bearing input asr £T+8 35-55 66
@3z a ea ags CLY -31
B33 STCS 35 es a8s LETH 16-63
834 + -55 agg g -41
@835 xLBLD 21 14 Deflection angle inpyt LN +F 34
836  HHS+ 1e 36 Baz ST04 35 84
837 RCLS 36 85 @gZ ST+3 35-55 &3
83t + -55 694 MEY -41
ais EEX =23 f9s STOS 35 85
a4e CHS -2z a9s +HMS 16 35
841 g &g Distance input es7? CLE 36 8z
a4z CF3 22 83 @asg RCL1 36 81
84z R-S 51 ags Rt 16-31
844 37 23 a3 185 ETOE 22 15
843 GSE® 27 B& Set subroutine 161 »LELZ 21 az Prog part 2
84¢ *R 44 number in I registey 18z k-8 J1
847 1821 26 46 162 xLBLA 21 11 Initialize
a4e 182 26 3¢ Go torgﬁgggg sub- 184 C%E -Si
gq9 ISZ1 2€ 46 185 ENT? -z
650  CTO: 22 45  -rogram part 18¢  ENTt -21
@51 xLBLd 16 14 Go topgg%per progran 187 RCOLE 36 @E
852  ST0I 35 46 program part 1 1e8  RCL! 36 o1
#33  GTOs 22 45 189 ETOZ 22 8z
854 xLBLA 21 11 P.0.B. & initialize 118 ¥LBLC 21 13 Enter closing point
855 CLR6 16-53 111 Fi? l1e 23 81 and calc. error
@56 STO2 35 82 2 G702 22 8z
REGISTERS
0 L 2 & 3 UseD a/E SA,/*e  |° Arpa 7 usep |® usep P/R
S0 S1 S2 S3 S4 2 S5 S6 S7 S8 S9
A D E I
180 PART NO.
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42
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 SF1 16 21 @i ( 1 169 ETO7 22 @7
114  RCLZ 36 8z 178 ¥LELE 21 @6
115 - -45 | 71 DSZ] 16 25 46 [Reset I register
116 §T+2 35-55 @2 ' 72 DSZI 16 25 46
117 &T08 35 68 173 DSZI 16 25 46
118 XY -41 174 ¥LELT 21 67
119 RCLI 36 81 175 &T+3 35-595 83 Adjust traverse
12e - -45 176 ERY -41 points
121 ST+1 35-55 @1 177 ST+4 35-55 @4
122 STO7 35 @7 178 STOS 35 85
127 RCL3 36 a3 179 XY -41
124 ST=7 35-24 @7 196 +F 34
25 STz 35-24 8% 181 ENTt -21
126 R -31 182 ENTt -21
127 3P 34 167 L5TY 16-63
128 §T=3 35-24 @3 184 X2y -41
129 RCL3 36 83 ies  RCL7 36 87
138 STO9 35 89 186 X -35
171 i -31 187 + -55
132 XY -41 188 §T+1 35-55 @i
137 +HMS 16 35 185 RCL® 36 a8
134 FCLZ 36 8z 19@ Rt 16-31
35 5T04 35 a4 191 X -35
136 FRCL1 36 81 192 RCLS 36 @5
137 &T03 35 83 193 + -55
13¢ Rt 16-31 194 ST+2 35-55 @z
125 GTOE 22 15 Obtain closure 195 S§TO0S 35 85
146 ¥LBLD 21 14 _ errors 196 2 6z
141 F1? 16 23 @1  Precision ratio 187 = -24
142 GT05 22 85 158 RCLZ 36 @z
143 ETCZ 22 @2 199 - -45
144 ¥LBLS 21 @5 208 XPY -41
145 (LY -51 261 X -35
146 ENT# -21 282  ST+6 35-55 @6
147 ENT? -Z21 287 RCLS 36 85
142 ENTt -21 264  LSTX 16-63
149 ST06 35 @é 285 3P 34
156 FCLS 36 85 P/R 266 X2Y -41
151 Rt 16-31 287 STOS 35 @5
152 ETOE 2z 15 288 +HMS 16 35
152 «xLBL3Z 21 63 Program part 3 269 RCLZ 36 a2
154 RS 51 216 RCLI 36 81
155 *LELRA 21 11 Initialize & store 211 rt 16-31
156 ] a6 P.O.B. 217 ¥LELE 71 15 Roll down & print
157 STo6 35 @6 212 Fi -31 routine
15¢  ROL2 36 8z 214  PRTX -14
159 5704 35 84 215 GTGi 22 45
168 RCLI 36 81 216 #LELE 21 88
161 ST03 35 63 247 xRy -4y Data entry setup
162 ETO0Z 2z a3 21¢ Ri -31
162 ¥LELC 21 13  Input coord. and 21&  RTN 24
164  RCL4 36 a4  calc. corrected 228 ¥LELe 21 16 15 Recall area
165 - -45 points (i.e.inverse) 221 RCLé 36 86
166 X2y -4] 222 GBS 16 31
167  RCL3 36 @3 227 PRTX -14
1€8 - -45 224 F-S 51
LABELS ' e SET STATUS
AEN?T?Af BBRG.TRAV. CINV.&CLOSEDDEFL/P/R ER¢PRINT FLAGS TRIG DISP
a b c / d e 1FIRST ON OFF
_ BRG/QD SUPP. PART NO. AREA CLOSURE" o O x| DEG § FIX ¥
. ;PART NO. jPART NO, ZPART NO., :USED z ; 8 E] ﬁ,’fg\o E] SSIG S
USED USED USED DATA SET USED DATA ENTR) 3 U ; n4
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Program Title COGO-08: ROTATION OF AXES

This Hewlett-Packard translation is based on program 02832A written by
CARL M. KING ,
2206 Siesta Drive, Darasota, Florida 33579 'iJ

\.

-

Program Description, Equations, Variables COGO-08 is a member of the coordinate geometry series
described in the GENERAL DESCRIPTION, hereof. The special option of this program
is the ROTATION OF AXES, which may be desirable in order to make a new survey
match an earlier one.

When you have closed and balanced the survey, you may find that a line
common to an earlier survey has a different computed Azimuth than in the earlier
survey. By rotating the new survey in its entirety you can exhibit agreement
between the two, and facilitate interconnecting computations.

You start with a given set of coordinates in the calculator as a P.O.B., then
you initialize the program by entering the computed Azimuth of the line you wish
rotated, followed by the desired Azimuth. The program computes the difference,
and stores the constant by which succeeding computations will be rotated.

(If you wish to "translate" the traverse as well, you may enter a different pair
of P.0.B. coordinates again AFTER initialization, and the coordinates will all

be shifted as well as rotated.)

Then you proceed to run your survey calls using any of the standard options,
and the result of each TRAVERSE will be rotated by the desired amount, and the

common line will be as desired.

Operating Limits and Warnings

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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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4509
[ A-
r ° C N so%z0’a7"'w BM
,17_9.{’*3‘34. 323, 5116° |
\\133'

~
Sample Problem(s)

(1) Enter coordinates of beginning point.

(2) Enter old and new Azimuths.

(3) Run BEARING traverses or FIELD ANGLE traverses, point A to-point B to point C
to point A. Traverse should close with reasonable accuracy. (Since we only
work with integral seconds, there may be some loss of accuracy.)

(4) Obtain traverse data calculated for each leg as shown in Fig. 2 below.  This
represents the rotated traverse. All sides remain the original lengths.

Note: Rotation takes place about P.O.B. as center.

W
} 217227
C ne&d’z3'z1’W B \\6""'07

/0
Enclosed AREA = . 3o,
nclose 31670.7934 A 200,

/S-OOBEg\(P.O-B')

Solution(s) 1030 [ENT+] 1515 [A] 25.2023 [ENT}] 25.1743 [R/S]> -0.0240, Diff. Angle
(Display only)
25.2023 [B] 215.4836 [R/S]+1224.8226, Ng; [E]+1607.0726, Egi
[E]> 25.1743, AZ. _
89.2047 [ENT4] 4 [f] [B] 323.5116 [R/S]~> 1228.2621, Ngi
[E]>1283.5792, E.i (E]~> -89.2327, AZ.
49.2206 [ENT4] 2 [f] [B] 304.7344 [R/S1> 1030.0004, Np;
[E]>1514.9995, Ep; [E]»> 130.3514, AZ.
[£f] [El> 31670.7934, AREA

L

Reference(s) This program is a modification of the Users' Library Program #02832B
submitted by Carl M. King.

Davis, R.E., Foot, F.S., Kelly, J.W., SURVEYING THEORY AND PRACTICE.
5th Edition. 1966. McGraw-Hill Book Co. (Bearings & Azimuth page
260); (Deflection Angles page 262); (Rectangular Coords page 454).
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User Instructions
1 COGO-08: ROTATION OF AXES Z’
AZ~BRG BRG/QD INPUT SUPP.[_ AREA
P.O.B.&INIZ. BRG.TRAV. INVERSE RY PRINT
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Load card, sides 1 & 2 [:::] r
2 Input point of beginning Northing ENTf
Fasting A ll,,, I [Northing
Then: input Azimuth to be rotated AZ [:&EE [
and desired Azimuth AZ' R/S l[::ﬁ:l Diff.Angle

3 If you wish to translate the whole Northing STQJ [,L,

traverse enter new P.0.B. coordinates Fasting STO_ [ 2

(otherwise skip this step) [7
4 Proceed around the traverse using any of the [

standard options ("See COGQO General Instructions")

for advancing the traverse.

As each 1leg is completed the new coordinates

and headings can be read out va - N,E, ETC.
5 Recall area £ E AREA

_———MM—— LM ——n———-——_—_——— — — — — — — —/ — — — —
i |

— — e —— —_—— —_——— —_——— —_— —_—— — — —_— — —
. | |
|
| | |
e e e L e e e s . —— ) — ) —— e e e e ) e ) e e e e e
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

aer  xLaln 21 11 P.0.B. & initialize @57+ 9%

ge2  STOF 3582 picting @58  F37 1¢ 23 @32

#87  ST04 35 @4 859  CSBI 27 a1
864 Ri -3l 866  EEX -23

ags  STO! 35 a1 Northing as!  CHS 22 pistance input
G87 RS 51 863 CF3 16 22 87  Data setup
aag K2 -41 AZ @64 RsS 51
889  CHS -22 865 F3? 16 23 83 o iculation SBR.
B18  HHE+ 16-35 AZ' - AZ 866  GSBS 23 88
811 HMS+ 16 36 as7 R 44
@12 STO7 5 a7 @t8 *LBLE 21 e
813 LSTX 16-63 . @69 ST+3 35-55 83
914 8 o6 ?ifiiaﬁﬁile 878 X2V -43
@15  STOE 35 86 @71 ST+4 35-55 84
aLs 1 Bl 72 KRy -41
817 a e3 73 +F 34
18 a a6 74 STOS 35 8¢
@17 ST03 s g3 a7rs  uaY -41

626 + -55 @76 RCLT 36 é7

21 Ri -31 Diff. Angle @77 + -55
822 RTN 24 @78 STOS 75 85
623 xLBLC 2113 Inverse ara X2y -41

24  RCL4 36 64 286 3R 44

25 - -45 @81 ST+l 35-55 @i
@26 XY -41 682 K -41
@27  RCLI 36 83 @83 ST+2 35-55 &2
825 - -45 284 2 a2
@29  £TO8 27 g@ ags z -24
@30 xLBLb 21 1€ 12 Bear: @86 RCL? 36 82

0o i i 887 - -45
@3z HMS+ 16 36 aeg x -35
837 K2y -41 @89  ST+6 35-55 86
834 ENT? =21 69¢ RCLE 35 88
@35  ENT* -21 | @91  RCLS 35 85
836 2 6z @92 NS 16 35
837 z - 893  RCL? 36 82 |kolldown & print
@3¢ INT 16 74 894 RCLI 36 a1 routine
@39  RCLY 36 83 @95 Rt 16-31

648 x -5 @96 LBLE 21 15

841 X2 -41 a7 Ri -31 . .
@42 RCL? 3¢ es | gss PRTS _j4 [rzimuth> bearing
843 % -35 | 899  RIN 24
@44  COS 2| 188 xLBL1 21 a1
845 Rt 15-71 181 RCLF 36 87
84¢ X -3s 182 - -45
847 - -45 ‘ 183 RTH 24
845 +HMS 16 3% | aAzimuth 184 xiBLa 21 16 11

849 xLBLB 21 12 | azimuth input 185  HMS+ 16 36

asa@ ] a8 186 ENT? -21

@51  STOS 35 @85 187 §I 41

as2 + -55 188 SIN- i€ 41

853 CF3 16 22 83 poflection angle 189 x<@° 16-45

@54 *LBLD 2114 input 118 CHS -2z

855  HMS» 16 26 111 +HMS 16 I5

@56 RCLS 36 85 2 PRTX -14

REGISTERS
0 1 3 4 5 , 6 7 L 8 9
NEW N NEW E |OLD N OLD E A 2 AREA ROT. d 2 180
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY COMMENTS
) 113 PRTE -14
114 ETH 24 170
115 xiBle 21 16 13 Recall area
11£  RCLE 36 86
117 RES 16 31
118 PETX -14
115 RTN 24
126 ¥LBLS 21 88 Data setup SBR.
121 XY -41
122 Ed =31
123 RTN 24
i24 ¥LBLe 21 16 13 Supplementary anglef'80
25 ABS 16 31
126 RCL® 36 a9
27 X&T -41
28 CHS =22
128 HMS+ 16-55
128 RTH 24
131 Fs8 51
190
140
200
150
210
160
220
- I LABELS SET STATUS
B C D 0
P.0.B.,AZ|” ppay, INVERSE | DEFLEC./ | RYPRINT TRIG DiSP
a c d 1
OAZ—>BRG. %EaRING/QD | supP. / AREA 0 DEG & FIX &
! 2 3 2 10K GRAD O scl O
CALC. SBR
5 5 > 5 5 2 0K RAD O ENG O
DATA SETUP BATA ENTRY |3 O © n—4




48

Program Deseription |

COGO-09: CRANDALL'S RULE ADJUSTMENT - R

~

Program Title

This Hewlett-Packard translation is based on program 04172A written by -
CARL M. KING ‘ -
2206 Siesta Drive, Sarasota, Florida 33579 o

w

Program Description, Equations, Variables
COGO-09 is a member of the coordinate geometry series described in the general
description, hereof. The special option of this program is Crandall's Rule - —
Adjustment, which can be used in an open traverse as well as in a closed traverse. —
At the end of the traverse you "force" a closure on a point known with precision.
During the course of the initial traverse calculations (card I, part-1l), the .

latitude (n), departure (e) and length (d) are accumulated.

Equations for Crandall's Rule Adjustment may be found in: Davis, Foote, Kelly
"SURVEYING THEORY AND PRACTICE", 5th edition, p. 461, McGraw-Hill, 1966.

Operating Limits and Warnings
This is a 2 card, 3 part program. Part 1 of card I calculates and accumulates

summed quantities. Part 2 calculates the error, n',e', the bracketed quotients
and the Precision Ratio. Card II repeats the traverse, making all the adjustments

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

\_
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rSkelch(es)

N8919' 26" w
323,4z748

4 )
Sample Problem(s)

(1) Load Card I ang go to Program Part 1
(2) Start at point A; for P.0O.B.

(3) Make BEARING TRAVERSE to point B, utilizing data in Fig. 1.

(4) Continue traverse to succeeding points of figure, using standard options of

- your choice. (Bearing, Deflection or Inverse Traverses.)

(5) Note: computed coordinates are not identical to known coordinates of closing
point. Now got to program Part 2. N

(6) Enter known coordinates and make INVERSE TRAVERSE to compute closing error.
Press [D] to read PRECISION RATIO.

(7) Enter program CARD II. Begin at step (2) above, repeat traverse in same order
as before, utilizing same data. (Fig 1.)

(8) Read the adjusted coordinates and calls, as in Fig 2.

(9) Recall computed area of closed traverse: press [f][E].

Closing Error: Azimuth = 120°55'34" , distance = 0.6590
(Bearing = S 59°04'26" E)
PRECISION RATIO = 1280.3425

Adjusted traverse, as shown in Fig 2., closes precisely.
For CCW traverse, enclosed AREA = 31668.2018 sq. ft.

Solution(s) CARD I (Traverse)
l[f][D} 1030 [ENT+] 1515[A] 25.1743[B] 215.5[R/S] - 1224.8374, Ng; [E]»> 1607.0796,Ep
89.1926[ENT+] 4[f][B] 323.73[R/S] > 1228.6574, Ngs [E] - 1283.3721, Eq.
49.2139 [ENTt] 2[f][B] 304.5 [R/S] - 1030.3387, N; [E] » 1514.4347, E.
(Calc. Errors)
-2[£1{P] 1030{ENT+] 1515[C] - 1030.0000, Neroses [E] >~ 1515.0000, Ecrosgs
[E] » 120.5534, AZgorrors [E] - 0.6590, DIST.qrror
[D] - 1280.3425, P/R.
~CARD II (Adjust) —
25.1743 [B] 215.5 [R/S] ~ 1224.7578, Noorr.s [E] > 1607.0420, E.orr.
[E] + 25.1743, AZcorr.; L[E] > 215.4120, DIST..opr.
89.1926 [ENT+] 4[£]}[B] 323.73 [R/S] ~ 1228.5743, Negrr.3 [E] > 1283.6397, Ecgrr. -
[E] ~ -89.1926, AZcorr; [E] - 323.4248, DIST.corr.
49.2139[ENT+ ] 2[£][B] 304.5[R/S] -+ 1030.0000, Ncrosgs [E] - 1515.0000, ECLOSE;
[E] -~ 130.3821, AZcrosk: [E] - 304.8923, DISTCIOSFE

[ [£][E] > 31668.2018, AREA. ‘

[ REFERENCE (S) Davis, R.E., Foot, F.S., Kelly, J.W., SURVEYING THEORY AND PRACTICE.
~ 5th Edition. 1966. McGraw-Hill Book Co. Pages 461-463.

This program is a modification of the Users' Library Program #04172A submitted
by Carl M. King.

\ _/
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User Instructions
COGO -09: CRANDALL'S RULE ADJUSTMENT
CARD I
AZ~>BRG BRG/QD input SUPP. L PART NO.
P.0.B,ini BRG TRAV INVERSE DEF.TRAV/P/R RYPRINT
STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS
1 | Load CARD I, sides 1 and 2 10
2 | Set to part 1 for initial traverse 1 f D 1
3 | Enter P.0.B. Northing ENDH |||
Easting A ][] 180
4 Proceed with traverse according to r 7—|[ o
"COGO General Instructions" until final [ 7]
point is reached [ |l 7/|
5 | Switch to Part 2 2 £ I[p | | 2
6 | Enter coordinates of closing point Northing [ENTH ] | |
and calculate errors Easting [19:,] Li Northing
LEij [ 7] Easting
Read error Azimuth [Ef ] rij Error Azimy
Read error Distance [ E || | [Error Distg
Precision Ratio [p J[ ] P/R
]
/{1 C0GO-09 CRANDALL'S RULE ADJUSTMENT Z} ]
CARD II - W]
= __ BRG/QD INPUT AREA _—
g Initializey BRG.Trav Inverse ef. Trav. g RYPrint A
padl N
7 | Load CARD II, side 1l(only) to adjust traverse [7 j [ B ]
8 If traverse is open store Northing [ STO | [7E]
P.0.B. coordinates Easting |sTo || 2 |
9 | Initialize the traverse LA Il
(NOTE: If traverse is closed steps 8 and 9 [ 1
may be skipped) [ 10 ]
10 | Repeat the traverse leg by leg to the [ ] [ij
closing point and obtain output data for Northing [ENT*] [1j
each adjusted leg: Easting | VCW] [ 7] Neorr
(e Il ] [Fcorr
(5 1| [A2corr
I "E—,—] [fJ DISTcorr
(NOTE: You may use Bearing or deflection [ | [ ]
angle traverse inputs in place of [ 7] [ _:J
inverse if desired) [ I [ ]
11 | Obtain the area of the adjusted traverse [ £ ][ E | ARFA
I
-
I
I

th
nce



STEP

KEY ENTRY
ge! #LBL!
agz k-8
887 slBLk
ged X2y
aas  HMS»
ge¢c XY

ae7  ENTt
588 EWNT?
809 2
G1@ *

811 IKT
@iz ECLR

iZ X
614 ATY

615
a1e

617 (08
gte Rt
812 x
eze -

HMS
*LELB
823 8
824 STOS
825+

621

fat]
L

2€ HLBLD
927 HHG+
Z8  RCLS
gz o+
636 EEY
831 CHS
832 ¢
837 (F3
674 RS
835 F37
83  GSES
7 eToe
38 ¥LBLd
3 STOI

670
641 *LELR
84z CLRE
g4z ST0Z
a44
845
a4c 1
47 &T0]
a48 1
849 8
n5e &
@51
as2
853

854

a4é

21

KEY CODE
21 a1

Si
& iz
-41
16 3=
-4i

(%

Ty Ty

o

[
£

o) = T
[= a SR

A JUANA B B T L I PR B BAY

[&X]
(%]
2]
SN VI Y I SN Y R Y R IR Y R

G Ly T R e
[ SN S LAY

Py fo) bt a3 G

Ty e I e 0D

[V S0 B % LAY
Ty == g rn
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COMMENTS

Bearing/Quadrant

Azimuth
Azimuth dinput

Deflection angle inpu

Distance input
Data set-up

Program part number
input

Input P.0.B. and
initialize

Inverse traverse

Ll

j
|
]

STEP KEY ENTRY
@57 ECLI
Bss -

a:s
aLe
@&l
a5z
B53
864
863

8 oLy
678 ROLY
B9E :
881

@sz

8ez

5

@8s

BEs

ol

BEE  RCLS
Bes .
g9 <701
891 Rt
8z LETH
gs7 4F
CERRE P
895 TS
8sg  +HMS
897 CF!
g9 Fi
g5 ETOE
18¢ ¥LELZ
T T
16z %LEL#
TERE
1ad  EN
165 EH
1e€ RO

KEY CODE
Je 8!
-45
74

S1 8%
31

16 31

hrd = (5

25 84
sc_cc 57
So—ae b3
C

-5
P,
16-6a

K

44

brd S
35 8%

=4

-Zi

=

=i

- =

36 a4
—ad

g

-3t

wlwf
TCc_rCcrc gl
Zo-a5 @&
=4

—di
1553
ib—ba
-z

-t
“Cc_CcCc 5.
So—ad B
c

-3!

26 84

(X |

=%

-3

o) Caf fa)
oy ot

]

e Y |
Ty LN
|
¥ IOV AN I SN AN e SR I LA I oV o B o I 4

NS A IO N ey | RO )

-c
=t
1&
e T
PR
—Jd
el c
ss o
218z

51

COMMENTS

Calculation subrout
for traverse

Read results
Program Part 2

Initialize

Input closing point
and calculate

] - -43 111 errors.
85¢ AT -4 117
REGISTERS
9
0 Y 2 g %D, Ny [*d, Eg  [° Ay, e % n2/d,B |° P/R
S0 S1 S2 S3 Sa S5 S6 S7 S8 )
A B c D E I'Program
180 Part Number

ine
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52 CARD I
STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
112 RCLZ 36 8z ]' - 163 ETOS 22 85
114 - -45 178 ETaZ ZZ 82
115 &T+Z 35-55 @2 171 %LBLS 21l 83
116  STOS 35 85 17e CLY -31
117 K2V -41 173 ENTt -21
1182 RCLI 36 @i 174 ENTt =21
118 - -45 Calculation of 175 ENTt -21
126 &7+l 253-35 @1 errors(continued) 17e  STO0e 35 e
121 §T04 35 84 177 RCLS 36 8%
122 RCLS 36 85 78 k1 16-31
122 RCLE 36 @6 173 *LBLE 21 13 Roll down,
124 -35 184 Ri -21 print routine
25 RCL4 36 @4 181 PETX -i4
126  RCLT Jo &7 182 ETOi 22 45
27 -35 163 #LBLE 21 88
126 ; It 184 e _41 Data entry set up
123 FCLE 36 8¢ 185 R -31
138 EHNT? =21 18¢ RTN 24
131 =25 187 #lBLe. 21 1€ 1i Azimuth to
132 RCLT 36 67 188 HM33 16 3¢ Bearing conv.
1232 RCLE 36 @& 185  ENTt =21
124 -35 194d SIN 41
35 - -45 18! EINT 16 41
136 ETGT 35 &7 182 ¥<@% 16-45
137 z -24 183 CHE =22
138 RCL4 36 a4 194 *HME e 35
138 RCLE 36 8¢ 185 FRTX -14 Bearing
148 -35 19¢ Ed -31
141  RLLS 36 @5 187 g as
142 ECL& 3e @& igg G Falt]
142 X -35 188 z -24
144 - -45 268 1 61
145 RCL: Je &v 241 + -35
14€ B -24 282 INT 16 34
147 £TOE 35 8¢ 263 PRTX 14l Quadrant
148 2y -41 284 RETH 24
143 ETO7 35 87 285 ¥lBLc 21 16 13 Supplementary angle
158  RCLS J6 @5 28¢ ABS 16 31
151 RCL4 36 84 287  RCLA 36 11
152 +F 34 28t HEY -41
152 RCL3 36 82 2as CHE -2z
154 HEY -41 216 HMS+ 16-55
1585 : -24 211 ETH 21
156 5TOS 35 8s 212 E<& 51
157 CLH -51
152 LETH 16-63
159 He -41
168  *HME le 35
161 RCLE Jo &2
162 5T04 35 64
163 EKCLI Je ai
164  5T03 35 82 220
163 Rt 16-31
166  GTOE 22 15 Obtain closing err.
167 ¥LBLD 21 14 Precision ratio
168 F1v 16 23 8l
LABELS FLAGS SET STATUS
%.O.B.,ini% BRG Trav.|® inv.&clods Deflec/P}% R¢Print |° FLAGS TRIG DISP
b c d 1 Fi
Z\Z > BRG 1 BRG/QD Supp. / Prog. Parg’ Cg.‘g;gfltl:'e? 0 OS C;TFJF DEG K | FIX X
part no. 2 part no. 3 4 2 1 0% GRAD g SCI B
5 3 7 3 2 O X | RAD EN
P/R Daga. wp 9Calc. SBR SDa,La, ept2(3 O X n ?
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CARD II 53
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
UL" H_E_:: 211 Initialize S7 R* 16-31
b E g8 nse +F 34
vas 35 &g 659 v ~41
ags R 36 8z gee  STOS 35 @5
gas 35 84 ee! CLE -3l
aee c 6 8! Bz LSTH 15-63
ear T03 25 @2 863 RCLTV 36 &7
GRs ETH £ 64 -35
gEs  #lELCD 2112 Inverse acs Rt 16-31
ate  RCL4 Je 84 @& RCLE Je 88
- -45 867 X =35
-41 8esd + 5o
3& €2 asg + -55
-45 @7a  ENTT -21
2z ee @71  ENT? -zl
21 1f 12 BRG/Quadrant input @77  RCLS 36 85
-41 873 ERY -41
le 3¢ ard R 44
-41 @75 ET+i 35-35 81
-Zi B7E  X2Y -41
-21 7T 8T+Z 375-55 82
Bz arg 2 2
z -24 CEER -24
d it 24 88@ RCL: Jo 82
: 36 11 g - -45
3 =35 agz ® =33
-41 g83  ST+& 25-99 86
2 7€ 11 ag4  CLY -51
Gog -35 885  RCLS 36 85 Adjusted results
A3E Cos 42 #ge  *HMS e 35
B3l kT 16-31 887 RCLZ 36 8z
8iz E -33 @8:s  RCL! 3e 81
833 - -45 | Azimuth CLL Rt 16-31
834 +HME le 35 89@ ¥LPBLE 21 15 Roll down and print
B35 §LELE 2112 Azimuth input a9l R -31 subroutine
B3e é Gg 8%:  FRTX -14
827 ETCE Jo 85 a9z ETH 2
328 + 55 B94 ¥LPLS 21 @8 Data entry set up
835 sLBL 21 14 Deflection angle - ass X2y -41
A4E  HME= £ 36 input ase Ry -31
941 RCLS 36 85 697 RTH 2
a4z + -55 | 898 ¥LBLe 21 16 15 |Area
a4z EEX =27 89%s  RCLE J& 86
a44 CHE =22 l1a¢ ABS le 31
a45 5 ag 181 PETH -14
@46 COFT 16 22 83 182 RTN 24
@47 EE 31 Input distance 183 K-35 51
@4e F3? 16 23 83 was distance inputp
g Y 23 @&
g;‘ R Ty, Datasetuw FLAGS SET STATUS
65! #LELE 21 68  Adjustment 0 FLAGS TRIG DISP
B5Z  ET+Z 35-5% €3 calculation 1 OS O&F DEG @ FIX @
brd Lrapg - . 0 X
3”24 LT:, 35-55 Ei subroutine 110 2 1 0 B3| GRAD O sci O
cec phTe e 2 0 @ RAD O ENCZ O
@55 EN;; =2 Data entry s O n
@3¢ ENTT el REGISTERS
1 2 3 4 5 6 7 8 9
NAJ Eag NuNAT E UNAJ A2 Area A B
) S1 S2 S3 S4 S5 S6 S7 S8 S9
B C D E I
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.

Program Title

COGO-10: TRANSIT RULE ADJUSTMENT

This Hewlett-Packard translation is based on program 04173A written by
CARL M. KING

2206 Siesta Drive, Sarasota, Florida 33579
J

~
-]

rogram Description, Equations, Variables COGO-10 is a member of the coordinate geometry serieg

described in the GENERAL DESCRIPTION I., hereof. The special option of this program
is the TRANSIT RULE adjustment, which can be used in an open traverse as well as in
a closed traverse. At the end of the traverse you "force" a closure on a point
known with precision. (Part II) During the course of the initial traverse calc-
ulations (Part I) the latitude (n), departure (e) and length (d) are accumulated,

so that the following equations can be evaluated for each traverse leg:

+ ]
(adjusted latitude) n(aj) =*n + n ( 52 ) ; Precision Ratio
+ 1
(adjusted departure) e(aj) = te + e (-———%i—-——-—-—) ; P/R = -%—
*n = unadjusted latitude *n' = latitude of error of closure
*e = unadjusted departure te' = departure of error of closure
n = absolute latitude In = sum of absolute latitudes
e = absolute departure Te = sum of absolute departures
d' = absolute error zd = total perimeter

Operating Limits and Warnings

. _J

This is a three part program. Part 1 calculates and
accumulates summed quantities. Part 2 calculates the error, n', e' and the
bracketed quotions and the Precision Ratio. Part 3 repeats the traverse, making
all the adjustments as it goes. Neither Azimuth to bearing nor supplementary

angle routines are included because of program space limitations.

. )

tMATERIAL.

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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
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N 8F1926'W
323.7300'"

— D

Sample Problem(s)

(1) Initialize the program: set for part 1 (1 [£f] [D])

(2) Start at point A, for P.O.B.

(3) Make BEARING TRAVERSE to point B, utilizing data in Fig 1.

(4) Continue traverse to succeeding points of figure, using standard options of your
choice. (Bearing, Deflection or Inverse Traverses.)

(5) Note: computed coordinates are not identical to known coordinates of closing
point. Go to part 2 of program (2 [f] [D])

(6) Enter known coordinates and make INVERSE TRAVERSE to compute closing error.
Press [D] to read PRECISION RATIO.

(7) Set for part 3 of program (3 [f] [D]) Begin at step (2) above, repeat traverse
in same order as before, utilizing same data. (Fig 1.)

(8) Copy the adjusted coordinates and calls, as in Fig 2.

(9) Recall computed area of closed traverse: press [f] [E].

Closing Error: Azimuth 120°55'34", distance = 0.6590
(Bearing = S 59°04'26"E)
PRECISION RATIO = 1280.3425

Adjusted traverse, as shown in Fig 2., closes precisely.
For CCW traverse, enclosed AREA = 31656.5953 sqg. ft.

Solution(s) (Traverse)
1 [f] [D] 1030 [ENT4] 1515 [A] 25.1743 [B] 215.5 [R/S]~> 1224.8374, Ng
[E]~> 1607.0796, Ep
89.1926 [ENT4] 4 [f] [B] 323.73 [R/S]-1228.6574,No; [EP 1283.3721, Ex
49.2139 [ENTA] 2 [f] [B] 304.5 [R/S]~ 1030.3387,Np; [Eb1514.4347, Ep
(Calc. Errors)
2 [£f] [D] 1030 [ENT4] 1515 [C]+1030.0000, Nojogei [E]l > 1515.0000, Eijosei
[E] +120.5534, AZgyror; [El> 0.6590, DIST oypor [D]> 1280.3425, P/R
(Adjust)
3 [f] [D] 25.1743 [B] 215.5 [R/S]+ 1224.6712, Np__,,; [El> 1607.1600, E.qyy;
[E]l> 25.2001, AZcorr.; [Els 215.3841, DIST _orr.
89.1926 [ENT4+]- 4 [f] [B] 323.73 [R/S]»> 1228.4879, NCcorr.:
[E]1> 1283.7355, Eciopy.; [Ei> —-89.1926, AZcoyr.; [E]> 323.4471, DISTcopr.
k 49.2139 [ENT4] 2 [f] [B] 304.5 [R/S]™> 1030, Nclose; [EI* 1515, Ecjose
I [E]? 130.3819 AZcorr., [E]1” 304.7634, DISTsopy.
[f] [E]” 31656.5953, AREA
Reference (s)
This program is a modification of the Users' Library Program #04173A submitted
by Carl M. King.
Davis, R.E., Foot, F.S., Kelly, J.W., SURVEY¥ING THEORY AND PRACTICE.

5th Edition. 1966. McGraw-Hill Book Co., page 461, 462 and 463.

JI l\




o User Instructions
COGO-10: TRANSIT RULE ADJUSTMENT
BRQ/QD INPUT PART NO.
R DEF TRAV/P LR
STEP INSTRUCTIONS DA'T'ES;”S KEYS D,?TLLT,SL,:ITS
1 |Load card, sides 1 & 2 [:I (7;'
2 |Set to part 1 for initial traverse 1 [:_f___] D 1
3 |Enter P.O.B. Northin ENT [f,]
Easting EA:] hi 180
4 |Proceed with traverse according to "COGO [f:j rj«'
GENERAL INSTRUCTIONS." until final point [7J - ;,,:,J
has been reached [ fjJ [;,:ﬁ ]
5 lSwitch to part 2 2 L*Lﬁ] ['D, J 2
6 |Enter coordinates of closing point and Northing [El\l T] r;J
calculate errors Easting rbi 7J[ ] Northing
L};‘:—l [ ;J Easting
obtain error Azimuth e || ] Error Azim
obtain error Distance [LJ [ | [Error Dists
obtain precision ratio (P/R) [o [ ] P/R
7 |Switch to part 3 & adjust 3 [f] {DI 3
traverse: L 71 [ — ;;J
8 |If traverse is open, store P.O.B. Northing I,.STQ,] Ll, ‘l
coordinates Easting LE‘ILO] [?j
and initialize [va—l L . J Northing
(if traverse is closed step 8 may be skipped) E,;] [7 W?]
9 |Repeat the traverse leg by leg to the closing [;;” l[ —J
point & obtain output data for each Northing [ENT‘}] [, J
adjusted leg: Easting L;iJ[ - ] core
e J[ ] |Ecorr.
T I I VS5
e J[ ] |DIST.cop,
10 |Obtain AREA of the adjusted traverse [Ej lEvj AREA
I
.
L
[l
I
[ 1]
L]
I
I
I
I
I

th

nce
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57
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 xLBLI arar T @57 ¥LELC 21 13 [nverse
gez  R/S 5 @58 RCLZ 36 @z
@83 xLBLb 2! 16 12  PRG/QD input asa - -45
834 Ky ‘41 (71 :] =AY -4}
aa5  HMS» e 3¢ @61  ROLI 36 61
8066 Xy -41 B6= - -45
ee7  ENTt -21 @63 GT09 22 89
8ge  ENT1 -21 @c4  ¥LBL4 21 04 _
ees 2 a2 @S 0571 16 25 46 Reset I register
a1e : K @6c  DSZI 16 25 46
@1 INT 16 34 @67 DSZ1 16 25 46
b1z ECI.'Q i€ ii @68 ¥LBLZ 21 83 a1, gBR.for traverke
813 X -33 @69  CF1 1€ 22 81
p14 XY -4l @78 &T+1  35-55 @i
615 RCLA 36 11 @71 ABS 16 31
816 X =35 @7z EBT+7 35-55 @r
617  CO0S 1z @73  CLX -51
818 Kt 16-31 @74 LETX 16-63
a19 X -I5 @75 xIY -41
826 - -4 ) : @7eé  ST+2 35-55 @z
821 #HMS 16 35  Azimuth | 877 ABS 16 3I
22 4lBlB 2112 (Azimuth input @78  ST+§ 35-55 @6
azz a aa 8ra (LY -51
824 STOS 33 85 as@E  LSTY 16-63
825 + -33 aet M2y -41
826 &LBLD 21 14 ae? 3F 34
627  HN52 e 36 Deflection angle input 883 &To4 35 a4
828 RCLS 35 85 @84 5T+3 35-55 &3
a29 + -55 @85  Hay -41
@3¢ EEX -23 @86 ST0S 35 @5
831 CHS -22 ag7  +HMS 16 35
832 9 2 88g  RCLZ 36 8z
833 CF3 16 22 83 @RS RCL: 36 a1l
834 R/S 51 Distance input ase Rt 16-31
833 F3? 16 23 83 asi GTOE 22 15
@3¢ GSBe 23 68 A92 ¥LBLZ 21 ez Program part 2
837 +R 44 @83 RS 51
838 ISZ1 16 26 46 et subroutine numbet @34 ¥LBL#A 21 11 [[pitialize
838 ISZI i¢ Ze 46 in I register ass LY -3
848 ISZI 1o 26 45 @3  ENTt -21
841  ETOa 22 45 GTO proper subroutin+ as7  ENT? -z1
@42 xLBLd 21 16 14 [Set program part @9s  RCLZ 36 8z
843  STOI 35 45 @3%  RCLI 36 a:
844  GTGi 22 45 1ee  E€T0Z 22 8z
845 *LBLA er 11 . 18! ¥LELC 21 13 Input closing point
846  CLRE 16-53  P-0.B. & initialize 182 F1? 16 23 81 & calculate errorj
847 5102 35 62 187 6702 22 ez
845 RY -3 184 SF1 16 21 81
849  STC1 35 81 185  RCLZ 36 8z
a50 1 ! 186 - -45
851 ST0I 35 46 167 §T+2 35-55 82
852 1 a1 185 ENTt -21
B53 8 ag 183 ENTt -21
054 @ 00 118 RCL3 36 a8
855 STOA 511 111 z -24
85¢  ET01 2z ei 11z &T08 35 as
REGISIERS
0 1 2 3 4 5 6 7 n 8 g 9
N E z d,No d,E Ao AREA Y no Y eve P/R
) S1 S2 S3 S4 S5 S6 s7 S8 S9
A 180 8 c b E IPART NO.




97 Program Listing 11

58
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
137 Ry -31 165 #LELE 21 8¢
114 v -41 176 DSZI 1€ 25 46 |Reset I register
115  FCL! 36 81 171 DEZI 16 25 46
11€ - -45 172 DSII 16 25 46
117 £T+1 35-55 @i 177 #LBLT 21 a7  pdjust traverse
118 ENTt -2 174 £T+3 35-55 83 points
119 EHTt -21 75 xRy -4]
128 RCLT 36 87 176 ST+4 3I5-55 @4
3 : -24 177 ENTt -21
22 5TO; 35 87 178 AES 16 31
127 R -31 178 RCLE 36 88
124 +F 34 168 -35
125 FCL3 36 a3 181 + -55
126 E2Y -41 182 E2Y -41
127 : -24 183 ENTt -21
128 £T09 5 8¢ 184  ABS 16 31
22 CLE -51 185 RCLT 36 a7
136 LETH 16-62 186 X -35
13: X2y -41 157 + -5¢
32 sHMS 16 35 188 §T+: 35-55 @i
37 ROLZ 36 @2 183 ERY -41
134 5T04 35 @4 158 €T+2 35-55 @z
5 RCLI 36 @1 191 z 7
176 &T03 35 63 152 -24
137 Rt 16-31 . . 193 RCL 36 8z
13z ¢ToE 2z 15 oPtain glesing 194 - 45
136 ¥LBLD 21 14 P/R 15wy Y
1468  F17 15 23 @1 185 X -35
141 GTOS 22 @5 197 ST+& 35-55 @6
142 GT02 2z 8z 182 LY -5
147 ¥LBELS Z1 @s 199 LST¥ 16-63
144 CLX -51 286 +F 34
145 ENTt -21 201 HRY -41
146 ENTt -21 282 STOS 35 @5
147 ENTt -21 263 +HMS 16 35
145 §TO6 35 86 284  RCLZ 36 @z
14¢  RCLS 36 @9 285  RCLI 36 81
158 RT 16-31 266 4 16-31
51 ETQ 22 15 287 wLELE 21 15 .
isé ¢Lét§ 21 éz Program part 3 Egs BE? -3y |Rolldown & print
152 RS 51 269 PRTE -14 routine
154  xLELA 21 11 Initialige & store 2ig  ETO 2z 45
155 & 8é R 211 #LELE Zi @e
15¢  STOE 35 @6 217 MEY -41 Data entry setup
57 RCLZ 36 8z 217 R -31
156 5T04 35 84 214 ETN 24
159 RCLI 36 @i 215 ¥lBle 21 16 15 | Recall area
166 £T03 35 a3 216 RCLE 36 86
161 BT03 2z @3 217 ABS 16 31
162 ¥LELC 721 12 Input coord. & 218 FRTY -14
1632 FCL4 26 b4 calculate corrected 218 FTH 24
1€4 - -43 points 228 F-E 51
165 e 4 -41 (i.e.inverse)
166 RCL3 36 83
167 - -45
168 ETO7 22 67
LABELS FLAGS SET STATUS
A P.O.B. INI'%. BRG.TRAV. CINV. &CLOSH DDEFLEC/P/E.E RY ,PRINT FLAGS TRIG DISP
° bBRG/QD dPART NO. eAREA 18%858%? c 0[51 OéF DEG FIX &
0 1 2 3 4 2 10K GRAD O sci O
- 6PART NO. 7PART NO. 8PART NO. 9USED % 2 O K RAD O ENG O
USED USED USED DATA SETUH USED DATA ENTRY3 U X n4—
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Program Title COGO-11: TO INSCRIBE CURVE

This Hewlett-Packard translation is based on program 04550A written by
CARL M., KING

2206 Siesta Drive, Sarasota, Florida 33579
\_ J

Program Description, Equations, Variables COGO-11 is a member of the coordinate geometry seriﬂ
described in the GENERAL DESCRIPTION, hereof. The special option of this program
is the calculation of a curve inscribed at an angle of a traverse, so that the
existing point becomes the P.I. (point-of-intersection) of the curve.

The INVERSE TRAVERSE function is not included in this program. However,
all the other COGO traverse functions operate the same as in the other COGO
programs.

As in the usual situation the curve fits tangentially to the line along
which you approach the curve. You are given the heading of the exit tangent
and the length of the RADIUS. You take a "sighting" on the new heading, and
enter the RADIUS length, press [C], and the program computes the "curve parts".
Press [R/S] and the traverse is automatically extended to the P.T. (point-of-

tangency). The program computes and accumulates the area enclosed by the

ARC as a portion of the total traverse.

Operating Limits and Warnings You may wish to use Cogo-01 to continue this traverse.

If so, when loading Cogo-01, be sure to convert the contents of Register 5,

which is in Radians in this program. To degrees. The following keystroke

k procedure will accomplish this: RCL 5, R =D, STO 5.

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 HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(2)
(10)

Side

Sample Problem(s)

Start at point A, as P.O.B.

Make a BEARING TRAVERSE to the PI, utilizing the above data.

Obtain the coordinates of the PI (point-of-intersection)

Enter the deflection angle = -90°20'06", press [D].

You will see 1.0000-09, press [R/S].

Input RADIUS = 186.0000, press [C].

Copy: TAN, ARC, CHD

Press: [R/S; obtain coordinates and traverse to PT (point-of-tangency).
Make DEFLECTION ANGLE TRAVERSE (A = 0°) to point C.

Load program COGO-01l, make INVERSE TRAVERSE to P.O.B.

Bearing Azimuth distance Northings Eastings Point

CE

A°
RADIUS = 186.0000 (TAN = 187.0907; ARC = 293.2556; CHD = 263.8116)

1100.0000 1200.0000 A

A(PI) S73°53'57"E +106°08'03" 593.5760

( 935.0526) (1770.1972) (PI)
= -90°20'06", (+15°47'57") O

(+15°47'57") (187.0907) A -90°20'06"
(1115.0754) (1821.1357) (PT)

(PTYITT N15°47'57"E  (+15°47'57") 81,0303

(1200.6548) (1845.3508) (C)
581°08'06"W (-98°51'54") (653.1532)
1100.0000 1200.0000 A

AREA enclosed in figure = (74394.8957)
Note: Quantities in parentheses are calculated in the programs.

Solution(s): 1100 [ENT4] 1200 [A] 73.5157 [ENT4] 2 [£f] [B] 593.576[R/S]1+935.0526,NpT;

[E]*1770.1972, Epy: 90.2006 [CHS] [D] [R/S] - 935.0526 (display only, ignore)
186 [C]—» 187.0907, TAN; [E]»> 293.2556, ARC;

[E]*263.8116, CHD; (optional) [E]> -90.2006,A

[R/S1+1115.0754, Npp; [E]-» 1821.1357, Epp; [E]> 15.4757, AZ;
[E]»187.0907, DIST. PI-PT.

0[D] 88.9393 [R/S]> 1200.6548, No; [E]»> 1845.3508,E;

(optional) [E]-+ 15.4757, Ag

Load COGO-01 and complete

1100 [ENT4] 1200 [C]+ 1100, Na; [E]+ 1200 Ep; [E]+ -98.5154, A7
[E]»> 653.1532, DIST.

[f] [E]> 74394.8957, AREA

Reference (s):

This program is a modification of the Users' Library Program #4550A, submitted

by Carl M. King.

— | L\




A [}
User Instruetions 4
COGO-11: TO INSCRIBE CURVE
AZ~>BRG BRG/QD INPUT SUPP. L
P.O.B.,INIT AZ TRAV RAD#4 RYPRINT
STEP INSTRUCTIONS DATAONITS KEYS DATAUNITS
1 |Load card; sides 1 & 2 [:::] E;;;]
2 |Enter point of beginning of Northing @ L
Traverse, and initialize Fasting A l,, l 180
TO INSCRIBE CURVE; :I 1J
Note: The curve is made tangent to the [7 ‘liimi
traverse leg most recently completed. Therefor L”w J ’ ]
it is necessary to have calculated at least [ gll ;]
one traverse leqg prior to calculating a curve [,,,,J[ I
with this program (This prior leg may have { I { I
been calculated using any of the other COGO [ ll I
programs of this series.) l, WWI[ : ]
3 |Proceed around traverse using "COGO GENERAL [ 77]‘17 '] NorthingP
INSTRUCTION" sheet until you reach PI [ | Eastingpr
4 |Calculate a new "sighting" using either a l ,l l
bearing or deflection angle traverse Bearing lENT$][ l
o) [ £ Il 8 | |1.0000-09
OR Deflec./ [ o || ] |1.0000-09
and "zero" distance 1.0000-09 [R/S llrriJ
5 |Input the given radius & read tangent Radius [ C ]{ l TAN
read ARC [ E || | ARC
read CHORD [ & | | CHD
(optional)read €entral Angle | || | tA°
6 |Complete the traverse to the P.T. lR/S l[ . ] Northingp
and read Northing & Easting | E || | Eastingprp
read Azimuth | E || | AZ
optional) read Tangent l & || l TAN
.
(always use a positive value for the radius, [ ][ |
in this routine. The direction you are I ll I
looking has been elected by your new I H |
etgnting ) R
e
.
L
I .
I
l N |
.
It
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
- +LELA 21 ii [p.o.B.& initialize @57 DEG 16-21
3mez g asc  uRY -41 | gre
-3 @55 HMSs 16 36
IE il N acE HEY -4} QD
-54 | @g:  ENTH -2i
°TOE 35 8¢ Initialize } @Ez  EHTY -21
1 ai | BEs 2 az
g as acd 3 -24
apc i @i @cs  INT 16 34
@is  °T0S 35 63 @cE  RCLS 36 8%
;i RTH 24 as7 ¥ -35
@1z «LBLC 21 12 Inscribe radius @5 nEY -41
@17 RaD 16-22 @Es  ROLS 36 8%
@iq  oTOS 35 85 |cale. routine ave ¥ -35
@15 ENTY -21 @71 oS 4z
81¢ % -35 arz Rt 16-31
@17 R 36 67 673 % -35
aic as 74 - =43 Azimuth
pis : -24 A7S  SHAS 1€ 35
@z TAN k; A7E  ¥LBLE 21 12 _ .
21 £T03 35 83 a7y @ gg | Azimuth input
@zz  LoTH 16-63 78 ETOM 22 ol
23 - -45 873 #LELD {5:1 14 Ipeflection angle
B4 w -35 @s@  RCLS 36 @5 input
@:c  ST-6 35-45 86 g1 ¥LBL! 21 81
@3¢ FCLE 36 68 g7 RAD 16-22
@z7  RCLZ 76 63 g3 HRY -41
@2c  AES 16 31 @84 HMSH 16 36
25 % -35 @85 [+F 16 45
@36 ST04 35 a4 ace + -55
@3: L&TH 16-63 @s?  EEX -23
K M- 16 43 @gs  CHS -2z
@7z ©T03 5 83 s a as
@74 (05 4z @aE  CF3 1€ 22 83
L?:f_ - —3§ @'L:'I. ;": R Si Data entry
aic 2 Bz agz F3® 16 23 83 Was data inout?
@37 ¥ -35 883  £TO08 22 88 put:
@ic  ROL3 36 83 @4 SF2 16 21 8z  '°S
@3s  EHTH -21 @95 «LELZ 21 B2 If not, set flag
aqd i + -5a asc R 44 for non print
@41 ROLS 3¢ &g @s7  §T+1 35-55 @1  Calc. SBR.
A4z P -35  larc @ag ¢ 35 a3
@47 RCL4 36 84 - LI -41
pi:  FLL7 36 a7 ¢ Up for display 166 ST+2 35-55 @2
@4s  R=[ 16 46 |A(RAD)>A DMS 181 =704 35 64
@de  +HMS 16 35 162 2 az
@47  #LEL 21 15 . Lk z -24
845 "y _3; R & print 184 RCLE 36 a2
@d4s  F27 16 23 8: . 1es - -45
g5 koo 51 o 10 x -35
@si  FRTS -14 0 yoe 187 ST+ 35-55 @€
@Sz RS 5 188 RCL4 36 84
@53 RCLS 36 85 183 RCL3 36 @3
@54  RCL4 36 84 118 +F 34
@ss 702 2z 8z . . 111 uEY -41
@S¢ sLELe 21 16 1z ~ Dearing,QD input 112 RCLS 36 &S
REGISTERS
0 1 2 3 4 5 6 7 8 9
N E n,A/2 e,Tan A, AREA A R 180
SO St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
112 - -45
114 ST07 35 87 170
115 RCLS 36 85
1ig + -95
1i7 STO0S 35 85
118 R+l 16 4¢ . .
119 +HHS 16 35 °F Up display
128 RELZ 36 8:
121 RCLI 36 &l
122 £t 16-31
122 E£70E 22 15 Go to print routine
124 ¥LELE €1 88 pota set up =
125 AR -4]
i2¢ R =31
127 702 22 82
126 w¥LEBlae 21 16 11 Azimuth>Bearing
28 OEE 1e-2l
128 HES=+ 16 36
134 EHT? =21
132 SIN 41
32 SIN- 1 41
134 (@7 16-45 190
125 CHE =22
13 +HMS 16 35
lfi HETE —£4 Bearing
135 R -3
135 & g5
148 5] aé
14: < -24
142 1 2}
142 + -85
144 INT 16 34 200
E FETY -14
e P 2¢ Quadrant
147 ¥LELe 21 16 13 Supp. Angle
145 RES 1€ 31
149 RCLE 36 &5
156 &Y -41
51 CHE -2z
152 HMS+ 16-5
153 ETN 2
160
220
LABELS FLAGS SET STATUS
Ap.o.B.INTF aztMuTa |Rap.1nputT |DEFLEC.Z |F RYPRINT |° FLAGS TRIG DISP
®az>BRG  |’BEARING/OD|® supp.L | © 'Non PRINT| ONCGEEL e & | Fx @
0 1 2 3 7 2 1 0| GraDO | sc O
USED CALC. SUBR. 2 O G| RAD O | ENG O
5 6 7 8DATA SETUH® PATA ENTRY|3 O 3 n_4
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Program Desecription 1

s N
Program Title ~ COGO -12 SLOPE SHOT TRAVERSE

This Hewlett—Packard translation is based on program 04782A written by
CARL M. KING

2206 Siesta Drive, Sarasota, Florida 33579 ,
. J

4 )
Program Description, Equations, Variables C0GO-12 is a member of the coordinate geometry

series described in the GENERAL DESCRIPTION I, hereof. This program
_differs from the others in that it contains an extra STOP where you ...
_can enter the VERTICAL ANGLE for all those SLOPE SHOTS where you are
measuring distances on the slope.
~ C0GO-12 calculates coordinates as projected on a horizontal plane,
and accumulates area, also projected on the horizontal plane.
In the substantial majority of surveying instruments the vertical
circles measure VERTICAL ANGLE starting from 0° at the horizontal
plane. Angles looking up hill are considered positive, and angles looking
down hill are negative. B
For those users, who have instruments with the vertical circles
calibrated to read ZENITH ANGLE rather than vertical angle, the program

~can be modified. (See Program Listing Addendum)

Operating Limits and Warnings

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




Program Desecription 11

65

N
Sketch(es)
|
~— 588°47°43"w C
. J
( )
Sample Problem(s) Lraverse the above figure obtaining results shown below:
SYMBOLS : SIDE AB
AZ = Azimuth AZ = 75%14'52"
dg = Slope distance dg = 116.1812
Va = Vertical angle (*) Vo = +7°14'23" (Z, = 82245'37")
d = Horizontal distance d = 115.2550
d' = Vertical distance d' = +14.6413
SIDE BC SIDE CA
AZ = 102°29'52" AZ = -91°%12'11"
dg = 114.6091 dg = 222.8228
Vo = = 5954"17" (Zp=95°54'17") VAo = - 0°43'59" (Zp = 90°43'59")
d = 114.0010 d = 222.8046
d' = -11.7904 d' = - 2.8508
Upon completion of closed traverse, recall the area = 3007.3999
Solution(s) 1100[ENTt+ ] 1200JA] 75.1452[B] 116.1812[R/S]
7.1423[R/S] -+ 1129.3485 Ny
1311.4557 E
[E] -~ 75.1452, AZ; [E] -~ %15.2550, d; [E] >~ 14.6413, d'.
27.15 [D] 114.6091 [R/S] 5.5417 [CHS][R/S] - 1104.6784, Nc
> 1422.7554, Eg
[E] - 102.2952, AZ; [E] - 114.0010,d; [E] > -11.7904, d°'.
88.4749 [ENT+] 3[£][B] 222.8228[R/S] .4359[CHS][R/S] - 1100.0005, Np
1199.9999, E,
[E] - -91.1211, AZ; [E] - 222.8046, d; [E] - -2.8508, d'.
[£f]1[E] -~ 3007.3999, AREA
Wy,
( . . el Vo W
Reference(s) [Ihis program is a modification of the Users' Library Program
#04782A submitted by Carl M. King.
. J




User Instruetions

COGO-12: SLOPE SHOT TRAVERSE
AZ ~ BRG BRG/QD INPUT  SUPP. / AREA
P.0.B init. AZIMUTH INP INVERSE DEFLEC.L RYPRINT
STEP INSTRUCTIONS DA'T'LF,,SJ,TS KEYS DI(\)TT/.S:ITS
1 Load card, sides 1 and 2 |:' (j
1|
2 Enter point of beginning and initialize Northing [ENTH] [ |
Easting Ca 10 ] 180
For Bearing Traverse: L]
3 Input Bearing and Quadrant BRG [ENTH] [ ]
Q [ £ J[ B | [1.0000 -0
OR: Azimuth AZ [ B |[ | [1.0000 -0
4 Input Slope Distance dg [R/i 7] rﬂil 0
I
5 Input Vertical Angle Va [misi] [ 1 Northing
and read Northings and Eastings [7771 '77 Easting
[
6 Read Azimuth e Il | AZ
7 Read Horizontal distance lf l { 7 ] d
8 Read Vertical distance }E ]] }% d'
For Deflection Angle Traverse: [ 10 ]
9 Input Deflection angle and repeat +A° [ D | |7W] 1.0000 -09
steps 4 through 8 0
[ L]
For Inverse Traverse: [ ”J L 7J
10 See '"COGO General Instruction" Sheet ’[JH[ 7 }
11 After closure of traverse obtain area [ £ || E | AREA
I
12 NOTE: If you prefer to use Zenith Angles* [ ] IWW]
rather than vertical angles modify the | I [ I
program as shown on the Addendum on [17] L;WJ
Program Listing II | [
(* definition: Zy, = 90 = Vp) [ H, N
i .
[ 1L ]
[ I
1]
I .
R
]
I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
B8 «_BLA &l 1 P.0.B a5y STO4 35 84
262 I |E ese @ a6
uez -3 ass CF3 16 22 @83
GB4 35 61 N acw RS 51 Vertical angle inpuj
a@c -3l Initialize ac: F3? 16 23 83 Data input?
aee 35 @c @E:  GSBE 23 @& | Yes
aa7 61 @es  HMS» 16 3o
aas as aed ey -41
ges e @acs +R 44
H1G { 35 85 (2139 Hey -41
B ETH 24 g’ ET03 33 &3
@iz #LBLC 21 13 Inverse @ES Fé =31
@1z RCLZ 3o 82 ass  RCLE 36 Be
814 - -45 are sEY -41
@15 HeY -4 ar: K 44
a1e  RCLI 3& ai er: wLEL@ 21 86 Calc. SBR
@17 - -45 @73 §T47 35 &7
a1z ET08 22 86 Go to Calc. SBR. ard Y -4
81% #lBLe 21 15 12 BRG/QD Input b £70¢ 35 a8
Z8 HEY -41 BRG. are 2 az
21 HHE= 16 3e ars z -24
BEY -4i QD arve  RCLE 3o 8z
ENTT -Z @arg + -55
z ENTY =21 age ¥ =35
az2c Z < ag! £7-6 39-45 @
B¢ z -24 ae:  RCLZ 3e 8c
@27 INT e 34 @8z  RCLE 3o 88
a8 RCLS J& @g asc4 + -95
azs ¥ -35 ags  ETOZ 35 8z
aze HEY -41 Bge  RCLI Jo @1
7t RCLS J& 8% @gy  ECLY 3o 67
azz kY =33 ass + -35
B3z Nk 4z ess  ETOI 33 a1
a3 Rt 16-31 ase  RCLE 36 8¢ Set up to read
Bzs £ =35 a8l RCLY 3& 87
8ic - -45 Azimuth agz +F 34
@37 *HWE 16 35 @3z £TO4 33 84
@& ¥LELE = B Azimuth input #94 B2Y -41
B35 HME=+ 16 36 g ET05 35 a5
B4e  ETOE 35 @ STO AZ B9€  HHHS 16 35
841  ETOL 22 8l asrv SF2 16 21 82
642 sLEBLD 21 14 Deflection angle @98 Ei -31
843  HHS+ 16 3¢ @9s  wLELE 21 15 Roll down and print
@44  RCLS 36 85 18e R =31
BG4S + -35 AZ 18!  FRTX -14
a4¢ ST08 35 @@ STO AZ 1ez F2® 16 23 82
847 ¥LELL 21 @l 162 GTCZ 22 8z Include vert dist.
G4z @ es 184 KTN 24 in stack
845  STOZ 30 83 185 »LBLZ 21 82
ase EEX =23 1@¢e R -31
as! CHE -2E 167 RCLZ 36 83 Vertical Dist.
B3z g as 18z GTOE 22 15 in stack
gss CFZ 16 &2 @2 1as RTN 24
ac4 RS 51 Slope Dist. Input 116 ¥LELE 21 8§ Data Set up
a5t F3? 16 23 @2 Data input? 111 N2y -41
- g7 237 S o -3
@ase oot 24 uE Yes REGIS ) cro 112 R 31
1 2 3 4 5 6 7 8 9
AZ or A7 N E d' d AZ AREA n(LAT.)| e(DEP,) 180
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP  KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
113 ETN 24
114 ¥LBLe 21 1o 11 Azimuth - Bearing |70
115 HME= 16 3e
116 EHTtT -21
117 EIN 41
118 ESINT 16 41
118 x¥<{@? 16-45
128 CHS -2c
121 +HMS 16 35
122 PRTY -14 BRG
122 Ri -31
124 g as 180
125 @ L]
12¢ : -24
27 1 gl
28 + -3&
125 INT 16 34
138  FPRTX -14 QD
131 BTN 24
132 xLELe 21 16 13 Recall AREA
1332 ELLe 36 86
134 ABS 16 31 190
3% PRTX -14
135 RTN 2
137 wlBLc 21 16 13 Supplementary angle
28 RES 16 31
13&  ERCL® 3o 8%
148 HEY -41
141 CHS -2z
42 HMS+ 16-35
147 RTH 24
144 EsE gl 20pROGRAM LISTING ADDENDUM
For those desiring to use
Zenith rather than
Vertical angles modify
program as shown:
150 Bz HME=+ e 36
ac4 g as
Sgé th _3? Insert these 4 stg4ps
@e? - -45
fes e -4 Formerly step 64
160
220
LABELS FLAGS SET STATUS
A B [ D E 0
P.O.B.,inlit Azimuthl Inverse Deflec /| R, Print FLAGS TRIG DISP
®Az > BRG |” BRG/QD |° supp / |° " |° AREA ! ON OFF
7 1 : g 7 2 "G m| crao D | so B
5Calc SBR - Used - Vert., Di L 3HSPd 2 0K RAD O ENG O
Data setnﬂ Data entry3 O K n
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs:
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



These COGO (Coordinate Geometry) Surveying programs constitute a com-
prehensive and self consistent series of programs to solve relationships
regularly employed by surveyors and plot designers.
certain features in common so that they may be used consecutively without

COGO

loss of continuity.

COGO - SURVEYING: GENERAL DESCRIPTION AND

INSTRUCTIONS

COGO - 01: BASIC TRAVERSE, INVERSE AND SIDESHOTS

COGO - 02: BEARING - BEARING INTERSECTION AND
TRAVERSE

COGO - 03: BEARING - DISTANCE INTERSECTION AND
TRAVERSE

COGO - 04: DISTANCE - DISTANCE INTERSECTION AND
TRAVERSE

COGO - 05: TRAVERSE OF CURVE

COGO - 06: CURVE INVERSE AND TRAVERSE

COGO - 07: COMPASS RULE ADJUSTMENT

COGO - 08: ROTATION OF AXES

COGO - 09: CRANDALL'S RULE ADJUSTMENT

COGO - 10: TRANSIT RULE ADJUSTMENT

COGO - 11: TO INSCRIBE CURVE

COGO - 12: SLOPE SHOT TRAVERSE

HEWLETT ,E PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330

Reorder No. 00097-14020 Printed in U.S.A. 00097-90195
Revision C 7-78

All the programs have
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