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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 I page gives a basic description of the program. The Program 
Description II page provides a sample problem and the keystrokes used to solve it. The User Instructions page 
contains a description of the keystroke's used to solve problems in general and the options which are available to 
the user. The Program Listing I and Program Listing II 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 I and 
Program Listing II 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 Deserip'ion I 
Program Title COGO - SURVEYING: GENERAL DESCRIPTION AND INSTRUCTIONS 

This Hewlett-Packard translation is based on the CO GO Series of HP-65 

programs written by CARL M. KING 

2206 Siesta Drive, Sarasota, Florida 33579 

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 ANG~E 

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. In addition to the COMMON options, each 

program has a SPECIALTY: 

COGO-OI: SIDE SHOTS 

COGO-02: BRG.-BRG. INTERSECT'N 

COGO-03: BRG.-DIST. INTERSECT'N 

COGO-04: DIST.-DIST.INTERSECT'N 

COGO-05: TRAVERSE OF CURVE 

COGO-06: INVERSE OF CURVE 

COGO-07: COMPASS RULE ADJ. 

COGO-OB: ROTATION OF AXES 

COGO-09: CRANDALL'S RULE ADJ. 

COGO-IO: TRANSIT RULE ADJ. 

COGO-II: TO INSCRIBE CURVE 

COGO-12: SLOPE SHOT TRAVERSE 
I These proqrams 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 II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER 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. 



2 

r 0° North 

(­

W 1-----+--- E(900) 

Fig 1 Fig 2 
s 

Fig 3 

II 

3 

SW 

1 

NE 

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 0° to 360°. 

~ - 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°. 

~ - 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. 

) 
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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 Beginninq 
(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). 
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(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.O.B., you can recall the enclosed area immediately. Areas of curve segments enclosed 
along the way are also included. 
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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 

NO. 

-01 
-02 
-03 
-04 
-05 

SPECIALTY 

BASIC w/SIDE SHOTS 
BRG.-BRG. INTERSECT'N 
BRG.-DIST. INTERSECTION 
DIST.-DIST. INTERSECTION 
TRAVERSE OF CURVE 

-06 INVERSE OF CURVE 
-07 COMPASS RULE ADJUST 
-08 ROTATION OF AXES 
-09 CRANDALL'S RULE ADJUST 
-10 
-11 

TRANSIT RULE ADJUST 
TO INSCRIBE CURVE 

-12 SLOPE SHOT TRAVERSE* 

fC 
Supplement 

X 

B 
Bearing 

C D 
Inverse Deflection 

X 

X 

X 

X 

*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, 4Pt 
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 (O) distance, the calculated 

"backsight" will always be exactly N OOOO'OO"E. In other words, you cannot establish 

a new heading by traversing exactly a zero (O) 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 
-9 

is a very small number (an infinitesmal) equal to 10 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. 

f 
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Sample Problem(s) Deflection Angles can be turned either to the right lCW} 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. In 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. 

Given: 

Point "A": 
Northings 

Eastings 

1100.000 

1200.000 

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

Solution(s) Field Angle distance Bearin9: Northin9:s Eastin;!s 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 "e" 
Alternate: 1100.000 1200.000 "A" 

115.255 N75°14'52"E 1129.3485 1311.4557 "BII 

+207°15'00" -114.001 S77°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 ANGtE 

traverses. 

5 
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STEP 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 ' 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

~1 AZ-+BRG. 

~ P.O.B. 

Load card, sides 

COGO (General) 

BRG/QD INPUT SUPP. L 
BRG. TRAV. INVERSE 

INSTRUCTIONS 

1 and 2 

Input point of beainnina (P.O.B.) 

Bearing Traverse: 

enter Bearinq* OR Azimuth. 

IF angle is CCW (negative) : 

with proper sign attached: 

Enter distance. 

IF angle is SE or SW Bearing: 

with proper sign attached: 

roll down to read: Eastinqs 

roll down to read: Azimuth 
*If bearing/quadrants are input 

Deflection Angle or Angles Right: 

enter ANGLE. 

IF angle is CCW (negative): 

with proper sign attached: 

enter distance. 

IF angle is from BACKSIGHT: 

with proper sign attached: 

roll down to read Eastings 

roll down to read Azimuth 

Inverse Traverse: enter Northinqs 

enter Eastinqs 

roll down to read Eastings 

roll down to read Azimuth 

roll down to read distance 

AREA 
DEF. TRAV. R~PRINT 

INPUT KEYS 
DATA/UNITS 

l I [_~_I 
Northina ~tiJ [ -I 
Easting ~L I 

[=-:J [==-1 
DD.MMSS [_~-1 [-~ 

ICHsJ L-I 
[B~J [~----=-I 

d., I . --1 [-= 1 
[~HS -II-- I 

IR/s I r __ ~_J 
I E Il -] 
[ 

- -li--l E 

!bearinq ~I--J 

quadrant I f I r B J 
I I r -1 

DD.MMSS I_ I [ 1 
r CHS Jl J 
I D II j 

d? l Il __ J 
LCHs1 r· -=-1 
r R/Ej-J l~~] 

I E 
I [ ~ ~ . ] 

[ E--li --1 
Nn I ENTtl [ -I 
En I-c. J I . I 

l i; __ 1 I I 
l E II I 

I E Il J 
- -

Angle Supplement Routine: for converting 2nd or [ _II ~ I 

3rd quadrant AZIMUTHS to BEARINGS, INTERIOR [ I L_ I 
ANGLES to DEFLECTION ANGLES, and vice versa. [ 11_ J 
(Output = 180 0 - input) (DD.MMSS) Azimuth [ f I [ C j 
TO READ enclosed AREA, traverse to POB, then I f 1 I E I 
To convert Azimuth to bearinq/quadrants AZ I f ILU 

[ II I 
[ I [ _I 

I 1 [ I 
I I [ I 

I II I 

" 
OUTPUT 

DATA/UNITS 

180 

+ --DD.MMSS 

.0000-09 

+ 
-d., 

:-Jorth'gs 

Rastings 

!l.zimuth 

1.0000-09 

+ _DD.MMSS 

.0000-09 

+ 
- d2 

:-Jorth'gs 

~astings 

~zimuth 

f-Jorth'qs 

~astings 

~zimuth 

~istance 

Bearing 

Sq. Ft. 

Bearing 

Ouadrant 



Program Deserip'ion I 
Program Title COGO-Ol~ 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 

Program Description, Equations, Variables COGO-Ol 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 

7 

just one SIDE SHOT, you press l[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 

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

NEITHER 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) Commence at point A, for a P.O.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. 

For calls BP , BQ, & BC, use DEFLECTION TRAVERSE. 

(Le., "angles right" and negative distance.) 

For call CA use INVERSE TRAVERSE. 

See solutions below. Quantities in parentheses are calculatedi others are 

given as shown in 

Leg 
P.O.B. 

Brg.Trav. AB 

£~~ Side ~hots 

BC 
Inv.Trav. CA 

Area 
Solution(s) 

sketch. 
Angles 
Right 

159°07'13" 
119°01'15" 
207°15'00" 

enclosed in 

Azimuth Distance Northings 
1l00.0000 

75°14'52" 115.255 (1129.3485) 
(54°22'05") -75.531 (1l73.3510) 
(14°16'07") -48.499 (1l76.3513) 

(102°29'52")-114.001 (1104.6785) 
{~1°12'1!:l(222.805) 1100.0000 
triangle ABC = 3008.0442 

Eastings 
1200.0000 

(1311. 4557) 
(1372.8455) 
(1323.4092) 
(1422.7554) 
1200.0000 

OLr) LO)* 1100 LENTi] 1200 LA] 75.1452 LB] 115.255 LR/S] -+1129.3485,NB 
LE] -+ 1311.4557, EB 

2 [f] LD]* 159.0713 LD] 75.5310 LCHS] [R/S] -+ 1173.3510, Np ; 
[El -+ 1372.8455, Ep; [E] -+ 54.2205, AZ BP 
119.0115 [D] 48.49~[CHS] [R/S] -+ 1176.3513, N

Q
; [E] -+ 1323.4092,E

Q 
[F.l -+ 14.1h07, AZ RQ. 

o [fl LD] * 207.15 [D] 114.00l [CHS] [R/S] -+ 1l04.6785, Nc ; 
[E] -+ 1422.7554, E ; [E] -+ 102.2952,AZ BC, 
1100 [ENTi] 1200 [CT~1100.0000; N

A
; [E] -+ 1200.0000; E

A
: 

[E] -+ -91.1211, A~ CA; [El -+ 222.8045, DIST.CA. 
[f] [E] -+ 3008.0442, AREA. 

*setting "Mode Switch" fo~ traverse, multiple sideshots and back to traverse,respect­
ively. 

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

submitted by Carl M. King. 



9 

COGO -01: BASIC TRAVERSE, INVERSE AND SIDESHOTS 

AZ-+ BRG/QD INPUT SUPP. L MODE AREA-I-
P.O.B. BRG TRAV INVERSE DEFLEC.TRA R 

INPUT KEYS 
OUTPUT 

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS 

1 Load sides 1 and 2 c=Jr~ 
2 Input point of beginning (P.O.B. ) ~orthing IENTtl C=I 

~asting [A---] I 
I 180 

For Bearing Traverse: c=J [-~ 
3 Set mode switch for traveraa: n r f I [-Ql 0 

4 Follow instructions on "General COGO User [ 
-

Jl I 
Instruction Sheet" SteI'_ 3. or Step 10. r _J [ I 

For Deflection Anqle Traverse or Anales Riaht: I 
--

I [ I 

5 If needed, set mode switch for traverse.* 0 I f I I D I 0 

6 Go to "General COGO instruction sheet" Step 11 I I I I 

For Inverse Traverse: I I [ I 

7 Go ro "General COGO instruction sheet" SteD 19. [ II I 

IFor ~; n~ Shor!":· [ __ II I 

8 Set mode switch for side shots: sinale- 1 I f II D I 1 
-

multiple 2 [ f I I D I 2 

9 Go to "Deflection Angle Traverse" instructions" [ II I 
(i. e. use anales r~ht and neaative distances A.R I D II I 1 nnnn-nq 

-dist. IR/S I I I Nn ..... 

I E I [ I Ent-

I E II I AZn ..... 
--- - -

I II I 

10 To return to traverse after side shots reset I II I 

to traverse mode and continue traverse. 0 [ f I [ D I 0 

11 After closing traverse obtain area. I f I [ E I Area 

I II I 
See "General COGO" instructions for use of I I [ I 
other options: i.e., AZIMUTH -+BEARING, I It I 
SUPPLEMENTARY ANGLE, etc. I I I J 

I II I 
I II I 

I II I 
[ I I I 
[ [ [ J 
[ I [ l 
[ [ [ I 
I I [ I 
I I I_ I 

I I [ I 
I IL 1 
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STEP KEY ENTRY 

o 

flfj 1 
Be2 
@@.: 

O@4 
00:: 
BB6 
BB7 
B6e 
069 
Bl@ 
1311 
1312 
1313 
1314 
1315 
616 
1317 
elS 
819 
1320 
0'-" 
822 
1323 
1324 

ET 02 
F:.J 

STO£ 

o 
ST09 

RTN 
:+LBLC 

FC!...2 

,':'.:: Ir' 
RCL1 

GTOO 
.~LBd:. 

ENTl 
ENT"t 

82:: 2 
1326 
027 INT 
028 PCL9 
029 ;-
03@ 
031 
@32 
1333 
834 
035 
836 
13J? 
133E: 
1339 
134f! 
041 
842 
843 
044 
845 
114£ 
847 
048 
1349 
1350 
1351 
1352 
853 
854 
B55 
1356 

Xty 
RCL9 

COS 
Pl 

GTCt2 
:+LBLF 
HMS~ 

G"TD2 
lLBLD 
HNS~ 

RCL5 
+ 

:+LBL2 
EE.X: 
CHS 

9 
CF3 
R.···S 
F:r 

GSB8 
~R 

.;L BL. 0 
ST08 

v ..... '· ... ... , .... . 

N 

KEY CODE 

21 11 
35 02 

-31 
.]5 61 

-51 
35 86 

fJi 
08 
Of 

35 09 
24 

21 13 
36 82 

-45 
-41 

36 81 
-45 

22 Be 
21 16 12 

-41 
16 36 

-41 
-21 
-21 

132 
-24 

1t 34 
36 09 

-35 
-41 

36 09 
-35 

4 _-· .:. 
16-3i 

-35 
-45 

22 82 
21 12 
16 36 
22 £12 
21 i4 
16 36 
36 05 

-55 
21 82 

-23 
-22 

a9 
16 22 03 

51 
16 23 83 

23 08 
44 

21 Be 
35 aB 

-41 

2 

97 l'rc'Aram IJs.in~ I 
___ COMMENTSS .TEP KEY ENTRY 

P.O.B. 
Easting 

Northing 

Initialize 

:.Inverse 

!Dep. 

ILl at. 
Go to calc. SBR. 

IBearing/qd input 
! 

IBearing 

Azimuth 
Go to calc. SBR. 
Azimuth input 

Deflection angle 
input 

Calc. SBR. 

Distance input 

Was distance input 

Yes 

Calc. SBR 

REGISTERS 
3 4 5 

057 STD7 
858 RCL2 
1359 + 

0613 PCLS 
1361 RCL.! 
062 + 
863 RCL7 
864 RCLE: 
865 ~F 

866 ':104 
067 RJ. 
068 ~Ht1S 

869 STG3 
870 
871 
1372 
l1{ ,:, 

874 
875 
076 
877 
878 
1379 
8813 

F1'~' 

GTOl 
F2':' 

GT01 
LST.'.:,· 
STOS 

RJ. 
F.. • .J 

STOl 
Ih 

ST02 
081 RCi..? 
@82 .::' 
0S3 
f184 
085 PCLS 
1386 
887 
OBS 
1389 
8913 
13 Qi 

8':'::' 
093 
1394 
895 
896 
897 
1398 
099 
10B 
1131 
lK' 
liE 
i04 
185 
186 
le? 
IfJS 
109 
1113 
111 
112 

>:," 

ST-6 
PCL2 
PCL! 
F..:CU 

*LBL1 
PCL4 

RJ· 
:+LEE 

P .~. 
FRTX 

PTN 
.tLBLE: 

X;'r' 
,(1. 

RTN 
Jl:LBLo. 

6 

H~18~ 

ENTt 
SIN 

SIN-i 
X<B'! 

CHS 
~HNS 

F'i<'TX 
RJ· 

KEY CODE COMMENTS 
35 87 --.----.:.-....:......:..:....:....----. 
36 82 

-55 
36 88 
36 81 

-55 
36 67 
36 88 

34 
35 134 

-31 
16 35 
35 133 

16 23 81 
22 81 

16 23 132 
22 131 
16-63 
35 B5 

-31 
-31 

35 01 
-31 

35 02 
36 07 

82 
-24 
-45 

36 B8 
-35 

35-45 136 
36 82 
36 131 
36 03 
21 al 
36 B4 

-41 
-31 

21 15 
-31 
-14 

21 BB 
-41 
-31 
24 

21 16 11 
16 36 

-21 
41 

16 41 
16-45 

16 35 
-14 
-31 

7 

Multiple sideshots? 

Single sideshot? 
Yes 
No, set up for 

traverse 

Setup for side shot, 

Rolldown & print 

Distance entry set 
up 

Azimuth -+Bearing 

Bearing 

8 9 
E A Z d A Z AREA dep lat 180 

~------~------~~------~--~ ---+--------+--- ---47~----~~~~--47~~~_4~~~--~ 
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A D 

--
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 9 ~9 
114 C 013 170 

115 -24 
116 €II 
11 -::' + , - CC 

__ ' ... i 

118 INT 16 34 
119 PRT,'·:; 
12B RH! 

-14 
Quadrant 24 

121 :+:LBLd 21 16 14 Mode Switch 
1 ~,.-, 

a::.~ STOI 35 46 
1 ::'7 GTG; 22 45 
124 .+:LHB 
1·:'''' CFl ~_J 

.:' i €I13 180 
'-~ Traverse Mode 

16 22 [i1 

126 CF2 i6 22 B2 
127 RTN 24 
1':1':> :+LBL1 LL' 

1·;'C, f:F2 ~-. 

21 61 
Single sideshot 16 21 €Ii. 

17171 ......... CFl 16 22 B1 
1.51 RTN 24 
17 .:. :;:LBL2 vi-

.:: i 62 Multiple sideshot ... 4. 

133 SF! 16 .-. of 61 '::'J. 

134 CF2 16 .-, .... ' 
.::.c. 02 190 

135 Rr;~ 24 
136 ~:LBLe 21 16 p:: 

~ ~, Area 
137 F'CL6 36 €I6 
138 ABS 16 ~i 

,j~ 

Fc; e'R r;:; -14 
He F.: TN 24 
1.11 .·:LEi..(: 
142 HBS 
143 RCL9 

21 16 13 Supplementary 
16 31 angle 
36 65 

144 ",!~ ..... 
,"i+- i -41 200 

145 CHS -22 
146 HNS+ 16-55 
147 RTf-! 24 

150 

210 

160 

220 

" 
LABELS FLAGS SET STATUS 

A P.O.B. B AZIMUTH It CINVERSE DDEFLEC·L E R-}PRINT D 
FLAGS TRIG DISP 

~Z+BRG. b BRG. INPUT C SUPP. L d MODE e AREA MuLT.SIDE. ON~ 
D 0 DEG IX] FIX XJ 

DUSED 1 USED 2USED 3 4 2SING . SIDE 1 0 ~ GRAD 0 SCI 0 

5 6 7 8 9 3 
2 0 IX] RAD 0 ENG 0 

DATA SETUP- DATA ENTR' 3 0 !XI n---4-



12 Program Deseripfion I 
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 

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_i 

the INTERSECTION routines. 

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 with a 

reading of 1.0000-09. This number (i.e.an infinitesimal) will serve in lieu of 

zero (OJ, 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{1.000-09) 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 

This program has been verified only with respect to the numerical example given in Program Description 11_ 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. 



Skelch(es) 

A 
00 0000 ~­J \ \ uu J v-=.--:-;;-

~'.-c~OO()O 
(t.0\L . 

Sample Problem(s) 

Start at point A, Enter P.O.B. coordinates. Make 1.0000-09 distance 

N, 

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). ~ Coordinates of point B and length of side AB. REPF.AT,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-Ol)and complete 

the triangle, C to A, and recall the AREA, [fj [Ej. 

SIDE AB: Azimuth =+106°08'03", Length = 593.5759. 

Point B: Coordinates: Northings = 935.0526, Eastings 

Side BC: Azimuth =+15°47'57", Length = 276.0300 

Side CA: Azimuth = -98°51'54", Length = 653.1534 

AREA = -81921. sq. ft. 

1770.1971 

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. 

Reference (s) 

13 
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Sketch(es) 

Solution(s) 

Using Bearing/Quadrant Inputs: 

1100 [ENTt] 1200 [A] 73.5157 [ENTt] 2 [f] [B] [R/S] 

15.4757 [ENTt] 1 [f] [B] [R/S] 

1200.6548 [ENTt] 1845.3508 [C] + 935.0526, NB; 

[E] +1770.1971, EB; [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 [ENTt] 

1200 [C] +1200.6554, NA; [E] + 1845.3510, E
A

; 

[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.) 

Reference (5) 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). 

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

, 



STEP 

1 

2 

3 

L1 

5 

6 

"J 

8 

COGO-02: 

AZ-+BRG 
P.O.B. 

BEARING - BEARING INTERSECTION 

BRG/QD INPUT supp.L 
BRG. TRAV. N3E3/N2E2 DEFLEC.TRA 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Load sides 1 and 2 

Tnnllr~ no;nr of hpn;nn;nn Northing 
~ - ~ 

Easting 

For Bearing Traverse: 

IFollow instructions on "General rOGO User 
Instruction" sheet, step 3. 

For Deflection Anqle Traverse or Anqles Riqht: 

I r:n t-n "I"nl"..-", 1 "rnr:n 11<::",..- Tn",t-_r"r-t--i r.n" ch",<:>t-
~ 

step 11. 

For Bearing-Bearing Intersection: 

lDo two bearinq traverses Jlith ~o distance 
inputs; with azimuths azimuths 

or wi th bearin~ quadrants bearinq 
QD 

(Deflection angles; using [D) also work) 

(Repeat above, for second traverse) 

Enter coordinates of terminal points N":j, Northin( 
-

":3 Eastinq: 

iJ::<",,,,a "-"'<;<111 t-"'-

If desired, change to another COGO program with 

inverse caoabilitv (Comol ete r_raverse and 
obtain area. 

AREA 

Ri-PRINT 

KEYS 

r=J1~ 
bTt I L~ 
L£JI I 
c::::=J l=-_~ 
r 1[--1 
I I r 

-

I 
I II I 
I I [ I 
I I [ I 
[ I [ I 
I II I 
I B II I 
I R/s-J I I 
[ ENTtl1 I 
I f I [ B I 
I R/S II ) 

I II 1 
[ENTtl [ ) 

I C I [ ) 

I E II I 
I E ) [ [ 

I E II I 
I II I 
I I [ I 
I I [ I 
[ I [ I 
[ I [ I 
[ I [ 1 
I II I 
[ [ I I 
I II 1 
[ II 1 
I II _I 
I I [ 1 
I II I 
I I [ I 
I II I 
I I [ 1 
I II 1 

15 

OUTPUT 
DATA/UNITS 

180 

1.0000-09 

Northinq 

1.0000-09 

Northing 

Northinq 

Easting 

Azimuth 

Distance 
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STEP KEY ENTRY KEY CODE 

@01 <_BLH 21 11 
8e2 8T02 35 fi2 
8B] f:~ -31 
flfI4 STDl 7C:: 

~'" 61 
8BS CLX -51 
B06 ST06 35 86 
BB? B1 
BBB ;:, B8 I.' 

0f!3 fj Bti 
810 ST09 35 09 
0 1 ' • l PIN 24 
012 ~::"'BLC .. " 1::: ~l 

813 FCL2 36 02 
814 -45 
815 ,'-;':i' -41 
816 PCL1 36 81 
817 -45 
81f: .,.p 34 
819 ,\';!',.' -41 
820 ST04 35 04 
8?1 _. peLS 36 08 
8~'·-' .:.:: -45 
82] peL5 36 85 
824 F.:CL4 36 [:14 
825 -45 
826 + -55 
0"-' a::f LSTX 16-63 
828 SIN 41 
029 x:y -41 
83~ SIN 41 
831 -24 
032 >;, -35 
0·32' PCLf' 36 08 
034 X;Y -41 
035 GT01 22 81 
836 :+.LBLh 21 16 r' ~ 
83? ::;y -41 
83f: HI1S'" 16 36 
839 ,~.:.':y -41 
84ft ENH .-, ~ 

-';:J. 

841 ENTl .-, i 
-';'.1. 

842 2 02 
043 -24 
844 INT 16 34 
1345 ~:CL9 36 0° 
046 ::{ ~r 

-":'~i 

847 :~~:;! y -41 
848 PCL9 36 89 
849 .~: -35 
05€i COS 42 
051 Rl 16-31 
1352 }( ~r -.,:. ... .' 

1353 -45 
054 "*HMS 16 7<: 

... ~I 

0S5 :+:LBLE: 21 r ~ 
856 SFI 16 21 01 

0 2 
N E 

50 51 52 

A t 

97 I'r()~ram I~is'in~ I 
COMMENTS STEP KEY ENTRY KEY CODE 

P.O.B. N+E 85? :+:LBLD 21 14 
85f: HMS"* 16 36 
859 RCL5 36 85 
860 srOB 35 88 
861 Fl'! 16 23 81 
062 CU:; -51 
863 + -55 
B64 EE,I<: -23 
865 [H3 -22 

Initialize 866 5' £19 
867 cn 16 22 133 

Terminal Coord 86E: F.:.···S 51 
869 n'! 16 ~~ 

,,-,j B3 
Dep. 878 GrOS ~," iC.-=. 88 

871 SF2 16 21 til: 
872 :+:LBL1 21 81 

Lat. 873 "*R 44 
074 3T03 35 83 
875 v"v '··I-r-I -41 
876 ST04 ~r 

oj,-' 84 
077 . ., 82 -=. 
fFC' II.' -24 
870 . _. RCU 36 [:12 
880 + -55 
BE:l .::-:.: 

~r 
-,j"..i 

0E:2 3T-6 35-45 06 
883 RCL4 36 84 
884 RCL2 36 82 
[:185 + -55 
0E:6 8T02 35 82 
08? F'CL3 36 03 
8SS PCL1 36 01 
8E:9 + -55 
090 STD1 ~r 81 ,j,J 

Go to calc. SBR. 091 PCL4 36 04 
Bearing/Qd input 8Q ::' _.- PDU 36 83 
Brg. 093 "*F' 34 

894 ~·T04 35 04 
Qd . 895 XtY -41 

996 Sr05 35 95 
997 -+HfifS 16 35 
998 STD] 3S 03 
899 RJ· -31 
1 a0 CF1 1 - ,,:,~, Cl .. to '-"-
1Bl ,LBLE 21 1r 

.I. _: 

102 IU -:31 
le::. F2'~' 16 .:::.:. 0Z 
184 R.··S 51 
105 PRTX -14 
106 HN 24 
1137 tLBLB 21 8e 
188 X:'r' -41 
109 fU -31 

1113 GTOI -.. -. 01 Az. ~'-

Azimuth input 111 .tLBL.:;, 21 16 11 
112 HMS"* 16 36 

REGI~I~n~ 

3 4 5 6 7 
AO Used, d A? AREA 

53 54 55 56 57 

lC 0 IE 

COMMENTS 

peflection angle 
traverse 

IInput distance 
~as dist. input? 
lYes 
ro - nonprint 
~alculation subroutire 

'l.oll down 

Display only 

Print 

Input setup 

Azimuth +Bearing 

8 9 

A..l 180 
58 59 



97 I)r('~ram IJs'in~ II 17 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 ENT1" 'i ~ 
-':J. 

114 SIN 41 170 

115 SIN-i 16 41 
116 X<I3? 16-45 
117 CHS -22 
118 ~H/'i~; 16 -r ,j,; BRa 

119 PF..'TX -14 
128 F..'.J. -31 
121 9 89 
1·""" t:.t:. 6 Bt: 
P< -24 
124 1 81 180 

125 04- -55 
126 INT 16 34 QD. 1 ~ . .., PF..'TX -14 ,ci 

128 FiN 24 Supplementary angle pq *LBU 21 16 13 
136 ABS 16 31 
131 PCL9 36 B9 
132 .......... ,.' -41 ii-r r 

133 CHS -22 
134 Ht1S+ 16-55 190 

135 F..'TN 24 
136 *LBLe 21 16 15 Area 
137 RC!...6 36 @6 
138 RBS 16 31 
139 PRTX -14 
14@ FTN 24 
141 R···::'- 51 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A B ~<E</N?E2 D E 

Ri-
O 

P.O.B. BRG.TRAV DEF. TRAV. FLAGS TRIG OISP 
a b 

BRG/QDINP( 
c d e 1 ON OFF 

AZ-+BRG T SUPP.ANG AREA USED 0 0 ~ DEG ~ FIX ~ 
0 1 2 3 4 2 

PRIN~ 
1 0 50 GRAD 0 SCI 0 

CALC.SBR NON 
2 0 fXI RAD 0 ENG 0 

5 6 7 8 9 3 _ ... 1;1 n~ 
DA'T'A SF.'T'T P DA'T'A Nf.' 0 



18 Program Deserip'ion I 
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 [0] 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 

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

NEITHER 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. 

Sample Problem(s) 

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

(Azimuth = +104°08'03" , press [B], [R/S].) Enter coordinates of point C. (Northings 

= 1200.6548, press [ENTt] , 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 

1l00.0000 1200.0000 A 

AB +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. 

Solution(s)llOO[ENTt] 1200 [A] 104.0803 [B] + 1.0000-09 

[R/S] + 1l00. OOOO} (Display only 
1200.6548 [ENTt] 1845.3508 [C] + 601.2346 ignore) 

276.03 [R/S]+ 496.0369, d 
[E] + 706.4322, d' 

choose d [Rt]+ 496.0369 (Display only) 
[R/S]+ 978.8711 Northing 
[~] +l~Rl.n~o~ Eastina 

OR for Bearing/Qd input 1100 [ENT] 1200 [A] 75.5157 [ENT] 2 [f] [B] + etc. 

eference(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 
Francis S. Foote (Deflection Angles 
Joe W. Kelly (Rectangular Coords. 

page 260 
page 262 
page 454 

19 
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STEP 

1 

2 

< 

4 

..5 

f; 

7 

.ll 

COGO-03 BEARING DISTANCE INTERSECTION 

BRG/QD INPUT suPP.L AZ-+BRG. 
P.O.B. BRG. TRAV. DEF. TRAV 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Load side 1 & side 2 

Input point of beqinninq Northinq 
Easting 

For Bearinq Traverse: 

F" 11 "w ~ n",t-,..."rt- i "n", "n "~"'n.,.".~' rn~n TTc""". 

Instruction" sheet, step 3. 

For De£l~~t-if"'ln 'Annle 'l',...",,,,,,,...,,,,,,. 

Go to "General COGO User Instruction" sheet, 

steo II. 
For Bearing-Distance Intersection: 

'T'.qke "S;ahtina" for noint of intersection and 

innut A7.imllth AZ 

(or bearinq quadrant) BRG 

"n 
""'" use 1.0000-09 distance 1.0000-09 

Fnr r.qrt;"", Df"'I;nt-· inout Northinqs N'l 

i nrl11t- F",,,,t-i nnc E< 
.J 

input Radius R 

X=d y=d' (Take your choice deoendinq on 

problem geometry) 

If d' is chosen 

If d is chosen 

Note: COGO-03 does not have inverse caoabilit . 
Tr n" m",....,. i"'+-"''''~'''~+-if"'ln''' ",r'" + ..... h.,. ,..",1,..111",+.,.rI 

you will want to enter another COGO proqram 

card such as COGO-Ol for inversing. 

I 

Ri-,PRINT 

KEYS 
OUTPUT 

DATA/UNITS 

CJI~ 
liNT±] [ 1 

LLJ[ I 180 
---- ---

c::J CJ 
C] [-:-J 
I--J [~J 
[_~ [--I 
I~C~ 
L_II--l 
l=~ l·---j 

C~L 1 

LB~ i-J 1 nnnn~nQ 

[~~Ttl [-- 1 Northinqs 
[ f~ L~fL I 1,0000-09 lRAJ [_. J Northings 

L~il L I 
1 --C I r-~] "X" 
[--1 L .~ R.LS- - d 

Li~C_ J d' 
C-_ .1 l_-~I 
[- I [---.- I 
IR!SJ L __ I Northing 

[--"R.t.J [R;;J NorthinG') 
l_lLJ [~ Easting2 

[~-=.J [._ --] 
L -:::=l [~ __ ] 
l~[ 

-

1 

1 __ --Il .. _J 
[=.J l J 
L -

-] r· _.1 
1 _I L_J 
[ ] L---j 

- ------

L~I- J 
[-

- I [ --:J 
I l r-=~] 
[-~~_J L __ ..J 

, 
C--l [ -_I 
1 . =J [_ 1 
1--1 [ j 



STEP 

,..-----

13e~ 
ft02 
136? 
Be4 
130: 
60£ 
ftB? 
013S 
6t?9 
01e 
f111 
@12 
BE 
1314 

1316 

eE 
1319 
1320 
ff:>j 

1322 
en 
024 
825 
fl26 
f12? 
ff::e: 
629 
1330 
031 
032 

fI.'34 
1335 
f13£ 
03? 
1338 
039 
04~· 

1341 
042 
ff43 
1344 
B45 
tHE 
847 
04E 
049 
135e 
851 
f152 
853 
054 
135: 
056 

KEY ENTRY 

'-'T:!'-' 
:. i Li": 

'-',' '.' 

5'7"06 

BT09 
.~TN 

l.LBLC 
RCi...2 

':-:'~'./ 

RCLl 

: . ..'~I .. I ,.., .... ; 

peL: 
' ......... .-' , ...... ; 

~F 

F' "S 
fNT-t 

::.+. 
r". : 

IX 
+ 

.... ~r • .' 

"'·,or I 

L.STX 

!3 
ENTt 

R~ 

*L8LE 
PJ 

F2? 
p··s 

P-S 
F:CL5 

1,1-+' . ..' 

(!~I." 
(i~ { 

ENil 
ENTT 

.-, 
.::. 

HiT 

KEY CODE 
'-:" of'; 
.::. ..... J. 

'7C:- ii-:' 
~'"",. f.' ... 

35 e1 

35 09 
24 

21 13 
3£ tl2 

-45 
-41 

36 131 
-45 

-41 
36 05 

-45 
-41 

44 

.-, . 
-'::.L 

_7r: ... ' .... ' 
16-31 
16-31 

-35 
-45 

54 
-55 
-41 

16-63 
-45 

13C 
-21 ..,.. 
-,: .... 

21 15 

16 23 62 

-14 
r"f .... ~ 

36 85 
-41 

22 02 
21 16 12 

-41 
16 36 

-21 
-21 

62 
-24 

16 34 

COMMENTS 

P.O.B. N & E 

Clear area 

Initialize 

Radius point 
distance calc. 

Dep. 

Lat. 

Enter radius 

Roll down and 

Display or 

Print 

BRG/QD input 
BRG 

QD 

STEP KEY ENTRY 
. ------

REGISTERS 

857 RCL9 
85B A 
ff59 g:'r' 
860 RCL9 
861 .:, 
862 COS 
863 Pl 
1364 x 
065 
866 ~HHS 

867 Jf.LBLB 
868 C 
1369 ST05 
87e + 
ff71 *LBLD 
872 HMS~ 

87J *LBL1 
874 RCl5 
875 + 
ff76 En: 
O?? CHS 
87£ 9 
879 cn 
8813 R.··S 
081 ;:LBLB 
882 F3? 
883 1;T08 
884 SF2 
885 *lBL2 
1386 ~R 

ffB7 STOE: 
asE' :'::'r' 
eS9 ST07 
890 2 

6Q :' peL2 
ff9< + 
e94 x 
895 ST-6 
B96 peL? 
B97 RCL2 
898 + 
00. 0 ST02 
le0 ~:CL8 
181 RCLl 
182 ... 
183 STDl 
1134 PCL? 
165 RCL8 
1136 ~p 

Iff? 8T04 
lee 
H1S 
110 
111 
112 

.\':'Y 
ST05 
~HNS 
C"'!"",-7 
",1.,-'",," 

RJ· 

KEY CODE 

36 139 
-35 
-41 

36 09 
-35 

42 
16-31 

-35 
-45 

16 35 
.-: of .,., 
.::. ~ .l': 

35 05 
-55 

21 14 
16 36 
21 @1 
36 85 

-55 

.-,.-. 
-.:...::. 
89 

16 22 83 
51 

21 013 
16 23 83 

22 88 
16 21 82 

21 62 
44 

35 88 
-41 

35 67 
82 

-24 
36 82 

-55 
-35 

35-45 136 
36 07 
36 B2 

-55 
35 62 
36 B8 
36 til 

-55 
35 til 
36 137 
36 88 

34 
35 134 

-41 
35 tl5 
16 35 
35 83 

_7f 
~~ 

COMMENTS 

Azimuth 

Azimuth input 

CLR 5 

, Deflection L 

Input dist. 

Was dist. input? 
Yes 
No, input lU-9 and 
set for non print 

Calculation sub­
routine 

21 

.'~ l-0 ______ -4~~----+2~--~--b3~~~~~4~~--_t5~~~~~6iA~~0~_t.7~~~--rs8s=~~_t9~~--~ .. N E AO (DMS.) d A2 DEP. LAT. 180 
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A o 



22 97 l'r()~r8m IJs'in~ II 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

11·j I;TO£ ..... -, 
.:L 

'C: 1.,J pisplay 

114 :+:LBLB 21 tiS Input setup 170 

115 ?~-:.rr' -41 
116 RJ -31 
117 GT02 22 02 
11 S :.;.LBL" 21 16 11 Azimuth to 

119 HM5-t 16 36 Bearing/QD 

120 ENH -21 
121 SIN 41 
1"" ~~ 5114-1 16 41 
123 X (O? 16-45 
124 CHS ~,.-; 180 

-,;:.-=. 

125 -tHM5 16 ~c: 

J.~I 

126 PRT.\ -14 
1"7 .... 1 RJ· -31 
128 9 89 
12S [) fW 
136 - -24 
1 -j 
J. .... 'i,i 

; iH • 
17 .:' 

""J";" + -55 
E3 IN: 16 34 
1.'34 P~:T:': -14 190 

135 RTN 24 
136 :+:LBLc 21 16 17 Supplementary angle .... 
;--:0 
J,j[ ABS 16 71 "'. 
BE' f;:CL9 36 09 
139 ' .. '-+' . .' -41 ..... +- i 

140 CH5 -22 
141 HMS+ 16-55 
142 RTN -"\ .. f 

':'1 

143 RS 51 
200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A B C 0 E 0 

P.O.B. BRG.TRAV BRG.-DIST DEFLECTION Rt,PRINT FLAGS TRIG OISP 
a b c 

/ 
d e 1 ON OFF 

AZ+BRG BRG INPUT SUPM'T 0 0 :KJ DEG ~ FIX ~ 
0 r~ 2 (,JI. T.(' 

3 4 2 1 0 19 GRAD 0 SCI 0 
nJl.'T'JI. TNPT Tl~F.n PRINT? 0 XJ RAD 0 ENG40 

5 6 7 !bATA 9 3oIS'f~f1; 
2 

SETUP 3 0 I}i! 
n __ 



Program Deseripfion I 
Program Title COGO-04: DISTANCE - DISTANCE INTERSECTION AND TRAVERSE. 

This Hewlett-Packard translation is hased on program 2828A written by 

CARL M. KING 

2206 Siesta Drive, Sarasota, Florida 33579 

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 

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

NEITHER 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. 

23 
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0° CO ,p 

N. 

o· CO 
~ .. ,}\o 00-

I~~_~=.~==========--------===============================--=~======~ 
Sample Problem(5) 

Start at known point A, (Enter P.O.B. coordinates.) 

Make INVERSE TRAVERSE to known point B. (Use defined function [C].) 

Enter 

Enter 

READ: 

Make 

Read 

radius length R1 ; press [R/S] . 

radius length R2; press [R/S] • 

Northings, Eastings and Azimuth 

INVERSE TRAVERSE to point A. 

area. 

Program completes traverse to C. 

and distance of side Be. 

Note: Sequence of points A, B, C must be in clockwise (CW) order. 

Side Bearing Azimuth distance ~N~o~r~t~h~i~n~g~s ____ Eastings 
1100.0000 1200.0000 

AB N81°08'06"E (+81°08'06") (653.1532) 
1200.6548 1845.3508 

(-143°27'48") 276.0300 

Point 
A 

B 

( 978.8711) (l681. 0202) (C) 
CA N75°51'57"W 496.0369 

AREA = 63293.8059 
Note: Quantities in parentheses tabulated above are calculated in the program. 

Solution{s) 1100 [ENTt] 1200 [A] 1200.6548 [ENTt] 1845.3508 [C] + 1200.6548, NB; 
[E] + 1845.3508, EB, [E] + 81.0806, AZ ~ 
[E] + 653.1532. Dist AB 
276.03 [R/S] 496.0369 [R/S]+ 978.8711, Nc 

[E] +1681.0202, Ec 
[E] +-143.2748, AZ Bc 
[E] + 276.03, Dist. Fc 

1100 [ENTt] 1200 [C] + 1100.0000, NA 
[E] + 1200.0000, EA 
[El + -75.5157, Az ~ 
[E] + 496.0369, Dist. ex 

[f] [E] + 63293.8059, AREA 

Reference (5) This program is a modification of the Users' Library Program #02828A 

submitted by Carl M. King. 



COGO-04: DISTANCE-DISTANCE INTERSECTION 

~1 AZ-+BRG. BRG/QD INPUT SUpp.L 
~ P.O.B. BRG.TRAV. INVRS/DIS DEF.TRAV. 

STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 

1 Load sides 1 & 2 

2 See "General COGO User Instruction" sheet for 

Bearing & Deflection angle traverses 

For Distance-Distance Intersection: 

1 plan !'lPCTllPnrP nf nn;n+-" "'"' t-h",t- "'''' vnll mnu", 

from #1 to #2 to #3, you make a clockwise 

(CW) circuit. 

J1 (''"''~::;,' = ..... = inverse t.raverse, point #1 to point ~') 

See "General COGO Instructions" 

then: 

inDut first distance (Bearing riqht,CW) R, 

input second distance R2 

5 Complete traverse as desired and obtain area 

(see qeneral instructions) 

AREA 
R-tPRINT 

KEYS 

c=:J [ I 
c=Jc=J 
c=J 1_. I 
c::=J C- I 
I _-l[~ 

[ =~J I ---=- I 
[ .ll. I 
[- ~J I- I 
[ ) r ) 

[ 
-

I [ I 
[R/~-I [ ) 

I R/S ) I-- I 
[~J[ ) 

I E I [ I 
I E J I I 
I II J 

I ) I I 
I I L- I 
[ ) I J 
I 

-

II - I 
I I [ ) 

I I [ I 
I J I ) 

I J I ) 

I It. ) 

I ) I I 
I- I [ ) 

L IL I 
L IL j 
I I [ - ) 

I ) I I 
[ II I 
I - ) I I 
I I [ -J 

I II I 
I II I 
I /I - I 
I ) )- -

I 
I J I J 

25 

OUTPUT 
DATA/UNITS 

(Rl) 2 

Northing 

Easting 

Azimuth 

Distance 



26 
STEP KEY ENTRY KEY CODE COMMENTS 

1361 :;.LLH 21 11 P.O.B. N & E 
13e2~TD2 35 02 
893 ~J -31 
13134 STD1 35 fl1 
fie 5 CLX 
ee6 STOE 
0@7 
eBB 
1309 
1310 
011 
fH2 
@13 
014 
1315 
@lE 
1317 
81E~ 

1319 
020 
f!21 
1322 
e23 
B24 
825 
B2E 
B27 

o 
STOS 

/?TN 
:tLBLC 

PCL2 

FCLl 

:tLBLO 
STOB 

\.'~'.! 
/,+-I 

STO? 

PCL2 
+ 
:.~ 

5T-6 
828 "'CL? 
3?'~ PCLS 
1336 .. p 
1331 
(HZ 
B33 
834 
035 
!B6 
03? 

5T04 

ST05 
~Hr1$ 

ST03 
peL? 
RCU 

+ 

STD2 
PCLS 
PCLl 

+ 
STOI 
RCL4 

.• :LBLE 
RJ 

PRTX 
F' .... ~ 

STC:; 

F./S 
.\'2 

RCL4 
.\2 

~, 

-,-I.,L 

35 66 
61 
65 
66 

35 BS 
.-, .of 
'::''1 

21 13 
36 62 

-45 
-41 

36 01 
-45 

21 fl6 
35 13B 

-41 
35 6i 

-24 
36 132 

-55 
-35 

35-45 B6 
36 07 
36 138 

34 
35 134 

-41 
35 135 
16 35 
35 63 
36 81 
36 tJ2 

35 02 
36 0B 
36 01 

35 131 
36 64 
21 15 

-31 
-14 

51 
35 133 

51 

-45 
36 04 

Clear area 

Initialize 

Inverse traverse 

Dep. 

Lat. 
Calculation sub­

routine 

Rolldown/print 

Input Rl 

Input R2 

STEP KEY ENTRY 

85? PCL4 
85B FCL:: 
859 x 
86B 2 
861 
1362 
863 
1364 
865 
866 
861 
e6B 
869 
87f! 
1311 
812 
873 
314 
8?5 
B76 
8?7 
0?B 
f.t?9 
88B 
881 
882 
1383 
084 
1385 
886 
B8? 
088 
089 
890 
891 
B92 
093 
894 
895 
896 
89? 
098 
899 
166 
101 
102 
183 
1134 
185 
186 
187 
108 
109 
lie 
111 

CHS 
C05-1 

PCL5 
+ 

PCL:: 
GT01 

:+:LBLh 
.':'~:'·r· 

H/'i5~ 
;.:::y 

ENIl 
ENTt 

2 

INT 
RCL9 

' .. ''-+' .. : 
,'"', ... 1 

":CL9 

COS 
Rl 

~H!'fS 

*LBLB 

ST05 
+ 

,LBLD 
HNS~ 

RCL5 
+ 

EEX 
CHS 

9 
en 
F>"S 
F3? 

GSBE: 
lLEL1 

~R 

Gloe 
*LBL8 

' .. .'1-;'/ 
....... i 

J;. ! 
: ~ .... 

/?TN 

039 
0413 
341 
B42 
B43 
344 
1345 
B46 
84? 
048 
349 
B50 
051 
852 
853 
854 
055 
056 + -55 

L..-------~R:::-E=-G~IS I en.;;> 112 

lLFLe 
R'~L.6 

ABS 
o 2 3 4 5 6 

N E C=d AREA 
so Sl S2 S3 S4 S5 S6 

A o 

KEY CODE 

36 B4 
36 83 

-35 

-35 
-24 
-22 

16 42 
36 05 

-55 
36 0:;; 
22 01 

21 16 12 
-41 

16 36 
-41 
-21 

.-, of 
-'-J. 

02 
-24 

16 34 
36 8S 

-35 
-41 

36 tiS 
-35 

42 
16-31 

-35 
-45 

16 35 
21 12 

35 05 
-55 

21 14 
i6 36 
36 05 

-55 
-23 

'-,.-, 
-,;;.;;.. 

05 
16 22 63 

16 23 133 
23 as 
21 01 

44 
22 BO 
21 BE; 

-41 
-31 
24 

21 16 15 
36 06 
16 .:l.l 

7 
DEP 

S7 

COMMENTS 

Bearing/QD input 
Bearing 

QD 

Azimuth 

Azimuth input 

Clear 5 

Deflection angle 

Input distance 

Was dist. input? 
Yes 
No, input 10-9 

I 

Go to calculation 
SBR 

Input setup 

Area 

8 
LAT 

9 

S8 S9 
180 



wi 

27 
STEP KEY ENTRY 

113 PPT.\ 
KEYCO;D~E~ ____ ~C~O~M~M~E~N~T~S ____ -,~S_TE_P-, __ K~E_Y~E~N~TR~Y~ __ K_E_Y_C_O_D_E~ ______ C_O_M_M_E_N_TS ____ --, 

-14 
114 PTN 
115.LEL:,. 
116 HNS':' 
117 HIH 
l1E' SIN 
119 SIN-I 
120 ,\<V' 
121 CHE; 
122 ':'Ht1S 

124 
i25 
126 
127 
1-;:'~: 

FF:TX 
F.:J 

24 
21 i6 11 

16 36 
-21 

41 
16 41 
16-45 

-14 

09 
ee 

-24 
e1 
"'''' - •. J •. ) 

Azimuth to 
Bearing/Qd 

Bearing 

QD 

170 

180 

129 
130 
131 
132 
133 
i34 
135 
136 
137 

+ 
HiT 

F'PDi' 
PIN 

:+LBLc 
HBS 

F:CL9 
XtY 

16 34 
-14 
24 

21 16 13 
16 31 
36 OS 

Supplementary angle ~ ____ ~ ______ ~~ ______ ~ 
190 

CHS 
13f: HMS+ 
139 i?TN 
140 F:·5 

150 

160 

-41 
-2i." 

16-55 
24 
51 

LABELS 
A B C 0 

P.O.B. BRG.TRAV. INVERSE DEF.ANG 
a b c d 
AZ+BRG BRG.INPUT SUPP.ANG. 

0 1 2 3 
CALC.SBR USED 

5 6 7 8 DATA SETU 

200 

210 

220 

FLAGS 
E 0 

ROLL DOWN FLAGS 
e ON OFF 

AREA 0 0 ~ 
4 2 1 0 IKl 

2 0 !Xl 
~ 2vIST. INPUI ?3 0 ~ 

SET STATUS 

TRIG OISP 

DEG ~ FIX Kl 
GRAD 0 SCI 0 
RAD 0 ENG 0 

n~ 
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Program Deserip'i()D I 
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 

Program Description, Equations, Variables COGO-05 is a member of the coordinate geomtry 

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]i enter the 

RADIUS, press [R/S] , (giving each the same sign)i and the program computes the 

chord (CHD) traverse to the "point-of-tangency". Read the data for that legi 

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-Ol to continue this traverse. 

\.. 

If so, when loading Cogo-OI, 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 If. 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 FUR. N .. ISHING. USE .OR PERFORMANCE OF. THIS PROGRAM I 
MATERIAL. 



A --------

Sample Problem(s) 

- -
B 

(pc) 

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-Ol 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 

DEFLECTION ANGLE traverse to point C, and INVERSE TRAVERSE to close 
Side Bearing Azimuth Distance Northings Eastings 

1100.0000 1200.0000 
AB S73°53'57"E + 106° 08' 03" 406.4853 

( 987.0428) (1590.4753) 
B(PT) N60058'00''E (+60° 58' 00") (263.8116) 

(1115.0754) (1821.1357) 
Curve Parts: TAN =(187.0907); ARC =(293.2556) 

--(PT) C N15°47'57"E (+15°47 '57" 88.9393 
(1200.6548) (1845.3508 ) 

or S81008'06''W (-98°51' 54") (653.1532) 
1100.0000 1200.0000 

~REA enclosed in figure = (74394.8968) 
Note: Quantities in parentheses are calculated in the proqrams. 

angle 
on point A. 

Point 
A 

(B) 

(PT) 

(C) 

A 

Solution(s): 1100 [ENTt] 1200 [A] 73.515,7 [ENTt] 2 [f] [B] 406.4853 [R/S]-+987.0428,NB 
[E]-+1590.4753, EB; [E]-+106.0803,AZ; [E]-+406.4853,Dist 
90.2006 [CHS] [C] 186 [CHS] [R/S]-+1115.0754, NpT; CHD. 
[E]+1821.1357, EpT; [E]-+60.5800, AZ; [E]-+263.8116, 
[R/S]+187.0907, TAN; [E]+293.2556, ARC. 
o [D] 88.9393 [R/S]+1200.6548, Nc ; [E]-+1845.3508, Ec, 
[E]+15. 4757 ,AZ; [E]+88. 9393, Dist. PT to C. 
Then load COGO-Ol 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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STEP 

1 

2 

3 

d 

5 

COGO-05: TRAVERSE OF CURVE 

BRG/QD INPUT supp.L ~1 AZ+BRG 
~ P.O.B. BRG.TRAV. ±6,±R DEF.TRAV. 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Load card sides 1 & 2 

Input point of beqinninq Northinq 
Easting 

For Bearing or Deflection angle 

traverses: see "COGO General Instruction. " 
sheet 

TRAVERSE OF CURVE: 

Note: The curve is made tanaent to th~ 

traverse leg most recently completed. Therefo e 

at least one traverse lea must hav~ h~en ,..",1,.." ",roll 

prior to calculatinq a curve with this proqram 

Tnnllt- n",1t-", ~~~'o ±6 

Input Radius (same sign as 6) ±R 

Read Eastinq 

R~ac1 A7. i mllt-.h 
Read Chord 

Calculate tangent length 

Read ARC length 

Note: After completinq step 5 yOU will be re dv 

t-n r-,nnt-i nllP vn lr t-r",vprs", Fnr ar",,,,t-,,,r ,..~~"o~ "'nl""'''' 
you will probably wish to switch to another pr< )qram CARD. 

Rf PRINT 

KEYS 

I J 1 __ 1 

~T±-I L_J 
I~l I 
I =:J l ~_ I 
I Il __ 1 
r JI - - I 
[ II I 
r 

-- J I I 
I I r I 
r II I 
I II I 
I C II 1 
11~~11 I 
I E II J 

I E II I 
I E II I 
IR/S II I 
I E II I 
I II I 
I II I 
I II I 

Having completed the curve calculations, you c n calculat~ I II I 
the PI and the radius point each as a SIDE SHO' . The PI I II I 
is a 180 0 deflection, and the radius point is ±90 0 I II I 
c1~fl ~r-,t-.inn I II I 
To continue the traverse forward use a 0° def ection I II I 
~~~'o I II I 

"J 

I II I 
I j I I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 

OUTPUT 
DATA/UNITS 

180 

1.0000-09 

Northing 

Eastinq 
Azimuth 

CHD 

TAN 

ARC 



.. 

o 

STEP KEY ENTRY 

013 1 ·;LBLP 
8V2 ST02 
8133 IN 
1304 STOl 
@B5 
eat: 
ee? 
8BB 
BBS 
@If} 

011 
1312 
813 
814 
815 
816 
8U 
81E: 
019 
1326 
821 
822 
823 
824 
825 
826 
82? 
028 
829 
03!? 
831 
@32 

CUI 
STOt: 

1 

" ... ' 
o 

ST09 
RTN 

,LBLe 
HMS~ 

D~f;' 

RAD 

STD? 
PCL5 

+ 

EEX 
[HE 

9 

X:'r' 
RJ· 

ST08 
PCL? 

SIN 

.:.:. 

. ., 
.:. 

033 GTOl 
834 ,LBU:, 
835 DEG 
iH6 :<:Y 
837 HMS~ 

838 :".':'r' 
839 ENH 
84e ENH 
841 2 
842 
843 INT 
844 RCL9 
845 :~{ 

846 X:'r' 
847 PCL9 
04E: .:< 

849 COS 
850 Rr 
851 x 
@52 
853 ~HMS 

854 HBLP 
8S5 0 
856 ST05 

97 I)rf'~ram I.Js'in~ I 
KEY CODE ..... ,.......",--",._C_O_M_M_E_N_T_S __ --, 
21 li P.O.B. 

STEP KEY ENTRY 
857 + 

35 02 
-31 

35 01 

35 66 
01 
0S 
00 

35 0S 
24 

21 13 
16 36 
16 45 
i6-22 

82 
-24 

35 a7 
36 05 

-55 
-23 

09 
<;' ~l 

-41 
-31 

35 aE: 
36 137 

41 

B2 
-35 

22 @1 
21 16 12 

16-21 
-41 

16 36 
-41 
-21 
-21 

[;2 
-24 

i6 34 
36 89 

-35 
-41 

36 89 
-35 

42 
16-31 

-35 
-45 

16 35 
21 12 

eo 
35 85 

2 

E. 

N. 

Initialize 

Traverse of curve, 
input ±f" 

Input ±R 

r:;TO calc. SBR 
IBRG/ QD input 

IBRG 

QD 

f\zimuth 

~zimuth input 

REGISTERS 

858 *LPLD 
859 PAD 
860 HMS~ 

861 D~R 

862 RCL5 
863 + 
864 EE,\' 
865 CHS 
966 9 
867 CF3 
86E' p.···S 
869 .LBL0 
870 F3" 
871 GSB8 
872 *LBLl 
073 ~R 

874 Sro3 
875 X~rl 

876 ST04 
877 2 
8lE' 
879 
08B 
8S1 
882 
083 
884 
EW5 
886 
88? 
8B8 
889 
890 
891 
892 
093 
894 
895 
896 
897 
898 
899 
18e 
1131 
182 
103 
184 
105 
186 
107 
18E: 
le9 
110 
111 
112 

RCL2 
+ 

5T-6 
RCL4 
RCL2 

+ 
ST02 
RCLJ 
RCL1 

+ 
STOl 
RCL4 
RCLJ 

,i-:::\' 
5T05 
R~D 

~HMS 

PJ· 
nOE 

.• :LBLB 
,:<:r 

fU 
FIN 

.-+tBLE 
fd .. 

PRT,:oi 
p."$" 

PCL7 
EN It 
5T+5 

SIN 
RCU 

3 4 5 6 
N E (n) A? (RAD) AREA 

50 51 52 53 54 55 56 

A o 

KEY CODE 
-55 

21 14 
16-22 
16 ~b 
16 45 
36 85 

rr 
- ... 1tr.1 

-23 
-22 

89 
16 22 83 

51 
21 0B 

16 23 03 
23 08 
21 81 

44 
35 63 

-41 
35 84 

82 
-24 

36 02 
-55 
-35 

35-45 06 
36 84 
36 82 

-55 
35 82 
36 83 
36 01 

-55 
35 01 
36 84 
36 K3 

34 
-41 

35 @5 
16 46 
16 35 

-31 
22 15 
21 138 

-41 
-31 

24 
21 15 

-31 
-14 

51 
36 07 

-21 
35-55 05 

41 
36 6f 

7 

f,,/2 
57 

COMMENTS 

Deflection angle 
input 

::alc. SBR 
Data input? 
Yes 
No 

~rint northing 

Pata input setup 

lRolldown & print 

ralc. TAN & ARC 

8 9 

+ R 180 
58 59 

31 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 COS 42 
114 .:-:: -35 170 

115 - -45 
116 ReLS 36 BS 
117 X2 53 
118 .:\ -35 
119 ST+6 35-55 Bt. 
12@ B fifj 

pI 
~~ RCU ~ .-

Jb 67 
1 ".-, ~. 62 c.~ .:. 
123 ::< -35 
124 RCLB 36 BS 

160 

125 )( -35 
126 ReLS 36 aD .... 
1 ~ . ., a:.i peL? 36 07 
128 TAN 43 
r:·q )( -35 
~-' 

1313 PHX -14 !Print tan 

131 F .. 'C; 51 
132 .LBL .. 21 16 11 ~Z-+BRG 

133 DEG 16-21 
134 HMS-t 16 36 ~zimuth 190 

135 ENH '-.4 -.::. 
136 SIN 41 
137 SIN-I 16 41 
138 X(0? 16-45 
r q CHS .-.. -, 

,j_. -",a:. 

140 .:,HMS 16 ~.,. 

,j~; 

141 PRIX -14 BRG 
142 PJ· -31 
143 S 69 
144 B a6 200 

145 -24 
146 1 a1 
14? + 

.,..,. 
-~I,.! 

148 HiT 16 :34 
149 FRTX -14 ;2D 
15tl inN 24 
151 lLBU 21 16 13 ~upp. Angle 
152 {:fBS 16 31 
153 RCL9 36 fJ9 
154 >::t'r' -41 

210 

155 DHS -i·-. 
-ti:.,;. 

156 HMS+ 16-55 
157 PTN .-, .., 

.::"t 

158 R···S 51 

160 

220 

LABELS FLAGS SET STATUS 
A B C 

TRA\i 
0 E 0 

P.O.B BRG.TRAV. CURVE DEF. TRAV R+PRINT FLAGS TRIG DISP 
a b 

BRG/QD 
c L d e 1 ON OFF 

A Z-+B RG INP. SUPP. AREA 0 0 ex DEG ex FIX 0 
0 1 2 3 4 2 1 0 IXI GRAD 0 SCI 0 

CALC.SBR USED 2 0 IXI RAD 0 ENG 4D 
5 6 7 8

DATA 
9 

tATA SETU ENTRY 3 0 Ii! 
n __ 



Program Deseripfion I 
Program Title COGO-06: CURVE INVERSE AND TRAVERSE 

This Hewlett-Packard translation is based on program 02830A written by 

CARL M. KING. 

2206 Siesta Drive, Sarasota, Florida 33579 

Program Description, Equations, Variables COGO:-O 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 ~~tween 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 theFT 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: [RIS], 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. 

After completing a curve, you will find it convenient to reload COGO-OI, and 

use the SIDE SHOT routine to find the PI and the radius point. 

This program is a modification of the Users' Library Pro~ram #02830A submitted 

by Carl H. King. 

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

If so, when loading Cogo-OI, be sure to convert the contents of Register ~L 

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

NEITHER 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. 

33 
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N. 

Sample Problem(s) 

1) Start at point B, for a P.O.B. (Or you could be continuing from B). 
2) Make an INVERSE TRAVERSE to the PT. 
3) obtain the chord (CHO) 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.O.B., read the AREA: press [f] [E]. 

Side Bearing Azimuth distance 

B(PT) N60058'OO"E (+60°58'00") (263.8116) 

CURVE PARTS 
RADIUS -186. TAN = (187.0907) ARC = (293.2557) 

(PT) C N15°47' 57"E (+15°47' 57") 88.9393 
(1200.6547) 

(h')1.1"il?) 

1100.0000 
S73° 51' 57"E (+106°08' 03") (406.4853) 

987.0428 
AREA enclosed in figure = (74394.9005) 

Northings 
987.0428 

1115.0754 

DELTA 

(1845.3509) 

1200.0000 

1590.4753 

Note: Quantities in parentheses are calculated in the programs. 

Eastings Poin 
1590.4753 B 

1821.1357 CPT 

C 

A 

B 

olution(s): 987.0428 [ENTi] 1590.4753 [A] 1115.0754 [ENTi] 1821.1357 [C]~1115.0754,N 
[E]~1821.1357, EB; [E]~60.5800, AZi [E]~263.8116, Chord Length. 
186 [CHS] [R/S]~187. 0907, TAN; [E]~293. 2557, ARC; [E]~ -90.2006, DELTA. 
o [D] 88.9393 [R/S]~1200.6547, Nci [E]~1845.3509, Eci [E]~15.4757, AZi 
[E]~88.9393, DIST. 
1100 [ENTt] 1200 [C]~1100, NA; [E]~ 1200, EA; [E]-+ -98.5154, AZ ex 
[E]~653.1532, DIST. ex 
987.0428 {ENTt] 1590.4753 [C]~987.0428, MB; [E]~159a.~753, EBi 
[E]~lnh.n803, ~7, AB; [Fl~ 4nh.4R"il, nIST ~. 

[f] [E] ~74394. 9005, AREA 



STEP 

1 

2 

3 

4 

5 

6 

, 

COGO-06; CURVE INVERSE AND TRAVERSE 

AZ-+BRG 
@ P.O.B. 

BRG/QD INPUT SUPP.L AREA 
BRG.TRAV. INVERSE,R. DEFLEC.TRAV. R + PRIN 

INSTRUCTIONS 
INPUT KEYS 

DATA/UNITS 

Load sides 1 & 2 CJ f_-=:1 
Enter point of Curvature (P.C. ) as P.O.B. lRorthinSL I ENTtl C=I 

~asting [- A---II _ I 

or traverse in usual manner from point of c=J [-==--_J 
beqinninq to beqinninq point of curve (see STD 1- 1 [-__ J 
options) [ JI - - I 

Innllt- P'T' coordinat-A~ rorthing [EN£I [ I 
~asting [-c-I r I 

I E I r I 

I E II I 

IE I I I 

Input radius of curve I II I 
(+if curving right, -if left) ±R I RJ~II I 

I E II I 
I E II I 

Continue with zero deflection I II I 

;onrrlA t-r;O"Ar"'A t-n nAvt- nnint- 0 I D I [ I 
Distance I R/S II - I 

I E I [ I 
I E II I 

I E II I 

Complete traverse & close on P.O.B. then I II I 

~h""~.in area I f II E I 

I j \ I 
I II I 
I I l I 
I II I 
I II I 
[ - II I 

I Il I 
I I [ I 
[ II _I 

I I [ I 

I I [ -I 

I II I 

I I [ I 
I 1\ I 
I I [ I 
I II J 

35 

OUTPUT 
DATA/UNITS 

180 

~orthing P 

iEasting PT 

~ZP'T' 
ILength of hord 

ITAN 
!ARC 

±DELTA 

II .0000-09 

lNorthing 

lEastinq 

~Z. 

ioist. 

AREA 
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STEP 

o 

50 

A 

!:1@ ~ 
[102 
OiE 
004 
005 
006 
00? 
Oft8 
009 
010 
011 
012 
013 
014 
015 
e16 
017 
01E: 
019 
0213 
021 
022 
023 
024 
1325 
626 
027 
028 
029 
02'13 
1331 
032 
13JJ 
1334 
035 
036 
03? 
1338 
039 
040 
041 
042 
1343 
1344 
(145 

046 
047 
1348 
049 
1350 
051 
052 
a53 
854 
055 
1356 

KEY ENTRY 

:tLBUi 
ST02 

KEY CODE 

21 i1 
35 0.2 

-31 RJ 
ST01 

[LX 

ST06 
1 

ST09 
RTN 

*LBU:, 
DEG 
Xt/' 

HMS~ 

ENH 
EfiTt 

TNT 
It:CL9 

Xt'r' 
RCL9 

COS 
1<.'1 

ofHI'IS 
*LBLB 

13 
8T05 

+ 
*LBLD 

RIiD 
HMS~ 

DofR 
RCL5 

+ 
EEX 
CHS 

o 

CF3 
R.···S 
F3? 

GSBS 
~R 

GTOD 
*LBLe 

RCL2 

N 

51 

35 En 
-51 

3:' 06 
01 
08 
@l1 

35 09 
24 

21 16 12 
16-21 

-41 
16 36 

-41 
-21 
-21 

-24 
16 34 
36 (19 

-41 
36 B9 

-35 
42 

16-31 
-35 
-45 

16 35 
21 12 

2i 14 
16-22 
16 ~1t. 

16 45 
36 05 

-55 

139 
16 22 133 

51 
16 23 03 

z:: 1.18 
44 

22 00 
21 13 
,:,t. ti,2 

-45 
-41 

-45 

2 
E 

52 

COMMENTS 

P.O.B. 
Easting 

Northing 

Initialize 

BRG/QD input 

Bearing 

QD 

Azimuth 
Azimuth input 

Clr RS 

peflection angle 
traverse 

~onvert to radians 

pi stance input? 

/Yes 

po to calc.routine 

nverse inputs 

Dep. 

~at. 

STEP 

857 
058 
059 
060 
e61 
862 
I3t:3 
864 
065 
866 
1367 
13£8 
069 
1370 
071 
1372 
07J 
074 
875 
076 
Or? 
078 
079 
0813 
081 
082 
083 
084 
085 
886 
8S7 
888 
1389 
090 
091 
OQ::' 

093 
094 
895 
096 
097 
098 
1399 
100 
101 
102 
103 
1134 
105 
106 
10? 
108 
109 
110 
111 
112 

KEY ENTRY 

*LBLt1 
ST03 
x:.y 

ST04 
2 

RCL2 
+ 
."\ 

ST-6 
RCL4 
RCL2 

+ 
5T02 
RCL3 
RCLl 

+ 
STOI 
ReL4 
RCL3 

+F 
5T04 

tJ .... ' 1 ....... T 

ST05 

ofH~1S 

STD3 
RJ· 

*LBLE 
RJ· 

PRTX 
R·····S 

STDB 
RCL4 

2 

RCL8 

ENH 
S'IN-I 
8TO? 
ST+5 

COS 

RCt? 

It:CL8 

ST-6 
RCt? 

R+D 
LSTX 

REGISTERS 
3 4 5 6 

!i,A 0 A'7. (RAn.l AREA 
53 54 55 56 

o 

KEY CODE COMMENTS 
21 Ot~1--~------------------' 

Calculation 
35 03 subroutine for 

-41 
traverse 35 04 

02 
-24 

36 02 
C"C" -,-,._, 

-35 
35-45 06 

36 t14 
36 02 

-55 
.~5 82 
36 !13 
36 el1 

-55 
35 01 
36 04 
36 (13 

34 
35 f,14 

-41 
35 ti5 
16 46 
16 35 
35 {1] 

-31 
21 15 

-31 
-14 

51 
35 tiB 
36 04 

02 
-24 

36 88 
-24 
-21 

16 41 
35 87 

35-55 85 
42 

-35 
36 ti? 

-45 
36 88 

53 
~r 

-,j~, 

35-45 86 
36 07 

(12 
-35 

16 46 
16-63 

-41 

7 

±1/2l:! 
57 

Rolldown & print 
results 

Input radius 

Calculate curve 
parameters 

8 9 
±R 180 

58 59 



97 I)rc'~ram I~is.in~ I I 
37 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 ~H"'S 16 35 
114 g:r' -41 170 

115 ReL8 36 B8 
116 }:: -35 
117 ReLS 36 BS 
l' 0 
l J. \,.' RCL? 36 67 
119 TAN 43 
1213 .... -35 
121 Rt 16-31 
1 ':":;' <-<- bTO£ 1"\0'-. 

Co.:.. 15 ~o to output 
12.3 *LBLS 21 08 ~etup data entry 
124 x:r -4i 180 
'-.r RJ· -31 1. ':,.J 
.-.~ 

l.:t, RTN 24 
1 ':'7 *LBLe 21 16 15 ~ecall <-. 

& print 1"0 RCL6 3£ 06 
area 

<-l..' 

129 AB~ 16 31 
1]B PRTl; -14 
131 RHI 24 
17 ':' ..... 1 ... *LBL", 21 16 11 ~zimuth to bearing 
1 : . .;:. D£G 16-21 conv. 
134 H"'S~ 16 36 190 

135 £NTt -21 
136 SIN 41 
E7 SIN-' 16 41 
138 X(O'? 16-45 
139 CHS J";.-: 

-c.~ 

140 ~H"'S 16 ~r 

~RG . . j .... j 

141 PRT."'" -14 
142 RJ. -31 
143 9 09 
144 e Bli 200 

145 -24 
146 1 Bl 
147 f -55 
148 INT 16 34 
149 PRTX -14 ~D 
150 RA[; 16-22 
151 RTN 24 
1 r·:> 

~'.:.. *LBLc 21 16 1.::; ~upplementary angle 
153 ABS 16 31 
154 RCL9 36 B9 210 

155 v~v 
l".+- • -41 

156 CHS -':":' '-'-

15? H/'IS+ 16-55 
158 RTN 24 

160 

220 

LABELS FLAGS SET STATUS 
A B 

P.O.B. CINVERSE,R 
0 

AZIM. DEFLECT. EROLLDOWN 
0 

FLAGS TRIG OISP 
a b c supp.L d e AREA 

1 ON OFF 
AZ-+BRG BRG/QD INPllf 0 0 ~ DEG 0 FIX ~ 

~H~~~~IC~ 2 3 4 2 1 0 ~ GRAD 0 SCI 0 

5 6 7 8INP~T 9 3 DAT~ 
2 0 I&l RAD IXI E~G 0 

ETUP NTRY 3 0 Xl 
n __ 



38 Program Deserip'ion I 
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 

P D · t' E . V' bl COGO-07 is a member of the coordinate geometrv rogram escrlp lon, quatlons, aria es -

series described in the GENERAL DESCRIPTION I 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~ During 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: 

(adjusted latitude) 

(adjusted departure) e(aj) 

±n 
±e 

n 

unadjusted latitude 
unadjusted departure 
absolute latitude 

e = absolute departure 
d' absolute error 

=±n + d( Precision Ratio 

ie' 
±e + d(---=~--)i PIR = 

L:d 
L:d 
d' 

in' 
ie' 
L:n 
L:e 
L:d 

latitude of error of closure 
departure of error of closure 
sum of absolute latitudes 
sum of absolute departures 
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 and the 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. 

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

NEITHER 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) 

Fig 

Sample Problem(s) 

COMPASS RULE 

(1) Initialize the program: set for part 1 (1 If] ID]). 
(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 If] [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 If] [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 If] IE]. 

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

PRECISION RATIO = 1280.3425 
Adlusted traverse, as shown in Fig 2., closes precisely. 
For CCW traverse en 1 s 

Solution(s) 

(Traverse) 1 If] [D] 1030 [ENTi] 1515 [A] 25.1743 [B] 215.5 [R/S]+1224.8374, NBi 
[E]+1607.0796, EB• 
89.1926 [ENTi] 4 If] [B] 323.73 [R/S]+1228.6574, Nc ; [E]+1283.3721, Ec' 
49.2139 [ENTi] 2 If] [B] 304.5 [R/S]+1030.3387, ND; [E]+1514.4347, ED 
(Calc. errors) 
2 If] [D] 1030 [ENTi] 1515 [C]+1030.0000, No; [E] + 1515.0000, Eo; 
[E]+ 120.5534, AZerror; [E]+ 0.6590, DISTerror' 
[D]+1280.3425,P/R. 
(Adjust) 
3 If] [D] 1224.8374 [ENTi] 1607.0796 [C]+1224.7509, NBcorr. 
[E]+ 1607.2240, EBcorri 

1228.6574 [ENTtJ 1283.3721 [C]+1228.4410, Nccorr.; [E]+1283.7334, 
Eccorr.i [E]+ -89.2047, AZcorr ; [E]+ 323.5116, DISTr.orr' 
1030.33'37 [EN~i] 1514.4347 [C]+1031J.OOOO, NA; [E] + 1515.0000, E

A
; 

[El+ 130.3754, AZcorr.i [E]+304.7344, DISTcorr 
[f] [E]+31670.2331, AREA . 

39 

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. 
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STEP 

1 

2 

3 

4 

<; 

6 

7 

A 

9 

10 

I 

COGO-07: COMPASS RULE ADJUSTMENT 
PART NO. ~1 

8 BRQ/QD INPUT SUPP.L AREA 
BE.A.RING T Y. INVERSE DEF TRA ViP R R-t, PRINT ~ P.O.B., INI 

INSTRUCTIONS 
INPUT KEYS 

DATA/UNITS 

Load card sides 1 and 2 c=J 1 __ 1 
Set to part 1 for initial traverse 1 C£=-:J [D I 

Enter P.O.B. Northing bIT±] I_ I 

~;>"'t-; nn [_11 I C---=-J 
Proceed with traverse accordinq to "COGO 

[-- -l [--I 
---- ----

GENERA T, IN: 'TONS" TTnt-il finrll nnint-
[ - J [ -__ I 

has been obtained. I II _J 
C:w; t-,.. h t-,-, n;> rt- ? 2 [j_J I D ···1 

~ r ENTtl1 -I Enter coordinates of closing point and I\Tnrt-hi nn 

r 
- J [- I calculate errors Easting D 

[~~ll- J 
Obtain error Azimuth i-E-- I r 

_. .J 
Obtain error Distance [-E=] [~ 1 

Obtain precision ratio (P/R) [-0--1[- I 

Switch to part 3 & adjust 3 
-

I f II D I 
traverse: 

[----11 I 
Tf t- "'= ;'" ,-,nAn ",t-,-,rA P n R ~orthing 

r-- J [- . ETQ __ 1 ] 
~ 

ISToJ L2J coordinates astinq 
and initialize elL 1[--] 

(if traverse is closed step 8 may be skipped) I __ J l __ ~I 
Repeat the traverse leg by leg to the closing [==.--1 r I 

ooint & obtain output data for each ad-;usted Northing bIT±][ I 
[ 

. -

I l 1 leg: F.rl,:::t- i no C 
[_-E - Il __ 1 

L~ ..... 1 I .. I 
1 E II 1 

Obtain AREA of the adjusted traverse [ f ][ -E-] 

I ___ J L_J 
[- I I . ___I 

L ___ l [--1 
I II I 
1 

-] L -- --I 
- - --I --- I f __ J 

I J [ l 
1 ] [ --I 
f II --l 
L 11 ___ 1 

I I [ 1 
I II I 

OUTPUT 
DATA/UNITS 

1 

lAn 

2 

Northinq 

Eastinq 

Error Azim th 

Error Dist nce 

plR 

3 

Northinq 

N~()rr. 

E,...,-,,,. . . 
AZ~()rr 

DIST.,..,-,,,.,,. 
AREA 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS . 
8Bl *LBLl . :. f 81 BS? IU -31 '-i. 

Be2 R···c .. .- 51 658 SI01 35 81 
883 *LB:...c "I .r 13 Calculate supp • angle 859 1 81 '-. .oCo 

BB4 ABS 16 31 B6e SrOI 35 46 
8BS 1 131 861 1 81 
BBf 8 88 862 8 8S 
807 13 ee 863 8 8fJ 
80e X"'J ." ... -41 864 Srafi 35 11 
Be9 CHS -2::': 065 GT01 22 81 
810 HI'!S+ 16-55 866 :+:LBLC 21 13 ~nverse 
1311 PTN 24 86? F.:CL2 36 B2 
1312 *LBLt> 21 16 . ~, . .:: BRG/QD inputs 868 - -45 
1313 Xtj' -41 869 x:y -41 
814 H/'fS .. 1£ .jv 8l@ RCLI 36 81 
B15 V~\; 

,"\+-. -41 @"" i • - -45 
B16 ENTt -",., B""-' Gr09 22 89 .... ,L-
1317 ENIt -21 @..-:. .t.LBL4 21 84 
iH8 2 82 B?4 DEn 16 25 46 ~eset I register 
1319 -24 8i'S DSn 16 25 46 
B28 INT 16 34 1376 DSn 16 25 46 
B21 RCLfi 36 11 077 *LBL9 21 89 t'alc. SBR. for 
13'" )( -35 a?8 CFl 16 ~." Bl traverse -'- .:..:. 
823 ",.1' 

.'i .. i -41 819 ST+1 35-55 81 
024 RCLR 36 11 8se fiBS 16 31 
825 ..... ">1:" 8S1 ST+? 35-55 87 -oj.,) 

B26 COS 42 BO':' ~I"" eLX -51 
027 R1 16-31 8S3 LSL-< i6-63 
828 x -35 BS4 X:Y -41 
B"o '-J' - -45 885 SH2 35-55 82 
133B -:oHMS 16 71:" 

~'.J BS6 fiBS 16 31 
B31 fLBLB 21 1" Bearing input 88? STtS 35-55 B8 .... 
832 8 88 888 CUi -51 
fH3 BroS 35 13S 889 LST?: 16-63 
834 + -55 B90 X:j' -41 
835 *LBLD 21 14 Deflection angle inpt t 8q1 .. p 34 
836 HI1S" 16 36 8q ·;· -'- ST04 35 84 
1337 ReLS 36 OS 893 STt3 35-5S B3 
03£ + _c:'a:: 

""v 894 X:'r' -41 
B39 EEX -23 89'5 ST05 35 85 
840 CHS -22 09i:~ "HMS 16 35 
841 9 09 Distance input eq ::> ~'C:"2 36 B2 I 

042 ~F~ !,.. . .j 16 .~"", 

.:.::. 83 eqR RCLl 36 81 
843 R.·'·S 1:"' 

~IJ 899 Rl 16-31 
B44 FJ? 16 23 83 leE. GTO£ 'i-i .:c. 15 
84S GSB8 23 fiB Set subroutine 181 ~LSL2 21 82 Prog part 2 
846 ~R 44 number in I registel 102 R'c 51 ~." .. ' 
B4? ISn 16 26 46 le3 :f:LBLA 21 11 Initialize 
848 ISZI 16 26 46 Go to rgfi~~?i~ sub- 104 CL,'~~' -51 
849 ISZI 16 2f 46 Program part 10'5 ENH -21 
eS0 nOi 22 AI:" 106 ENTt -21 't~1 

tl51 *LBU "1 16 14 Go to p!i~~per prograii le? RCL2 36 e2 .:.. 
052 STDl .,.~ 46 lee PCL1 36 131 v~' Program part 1 953 GTGi ~''"I 45 109 GT02 22 82 .::.~ 

854 *LBLA 21 11 P.O.B. & initialize 11 e ,:LBLC 21 13 Enter closing point 
655 CLRG 16-53 111 FI ,) 16 23 81 and calc. error 
956 ST02 35 02 112 GT02 22 e·' -REGISTERS 

0 1 2 3 4 5Az/±e 6 7 8 9 
N E USED dlEo AREA USED USED PIR 

SO 81 82 83 84 85 86 87 88 89 

A IB Ie D IE II PART 180 NO. 



42 'J7 IJre,gram l~is'inA II 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

--- ----- -

I IE SF! 16 21 01 I 169 GT07 22 07 
114 RCL2 36 02 17e *LBL6 21 06 
i 15 - -45 I 171 DSZI 16 25 46 iReset I register 

116 ST+2 35-55 82 172 [lSZI 16 25 46 
117 STOB 35 B8 173 DSZI 16 25 46 
118 X:.Y -41 174 ~:LBL7 21 B7 
119 RCL1 36 01 175 ST+3 35-55 B3 iAdjust traverse 
1213 - -45 176 X:.Y -41 points 
r· j 
~. ST+l 35-55 81 177 J i ST+4 35-55 84 

1·-·~· 
~i:. ST07 35 87 178 STOS 35 85 

123 ReL] 36 83 179 X:'i' -41 
124 SH7 35-24 87 1813 -1'p 34 
125 ST-==8 35-24 08 181 ENIt -21 
126 RJ· -31 182 ENH -21 
1"'" ~i -1'p 34 183 LSTX 16-63 
128 SH3 35-24 03 184 X:.Y -41 
129 RCL] 36 03 18S PCL7 36 07 
1313 ST09 35 f19 186 x -35 
131 RJ· -31 187 + -55 
132 y .... , ... ~, -41 188 ST+l 35-55 81 
133 -1'H/'IS 16 35 189 RCL8 36 88 
134 F.:CL2 36 02 1913 Rt 16-31 
13'5 ST04 35 84 191 )( -35 
136 RCL1 36 81 l Q ::' peL5 36 85 
137 ST03 35 03 193 + -55 
138 Rt 16-31 194 ST+2 35-55 02 
139 GrOE 22 15 Obtain closure 195 BT05 35 05 
140 :+:LBLD 21 14 errors 196 2 02 
141 F1 9 16 .... ~ 01 Precision ratio 197 -24 ~,j -
142 GT05 22 B5 198 RCL2 36 82 
143 GTC2 22 82 199 - -45 
144 *LBL5 21 35 2ee ~!~".I 

l\pl -41 
145 CUi -51 2fil x -35 
146 ENH -21 202 ST+6 35-55 06 
147 ENIt -21 283 RCL5 36 85 
148 ENIt -21 204 LSTX 16-63 
149 ST06 35 B6 205 -1'p 34 
1513 RCL9 36 09 P/R 206 X:.Y -41 
151 Rt 16-31 20? BTOS 35 85 
1 r~. 

..J~ GTOE -i'-, 
.;;~ 15 238 ~HMS 16 35 

153 :+:LBLJ 21 03 Program part 3 209 RCL2 36 B2 
154 R.·'S 51 2113 RCLI 36 81 

I 

155 :+:LBLA 21 11 Initialize & store ~'lj 
i; ..... Rt 16-31 

156 €I B0 P.O.B. 212 .;:LBLE 21 15 Roll down & print 

157 ST06 35 86 217 RJ· -31 routine 

158 RCL2 36 02 214 PRTX -14 I 

159 ST04 35 84 215 PO i 22 45 
160 RCLl 36 81 216 :+:LBL8 21 88 Data entry setup 
161 STO] 35 83 217 x:.y -41 
162 (;T03 .... ~. 

~t:. 83 218 RJ· -31 
163 :+LBLC 21 13 Input coord. and 219 PTN 24 
164 RCL4 36 84 calc. corrected 22e *LBLe 2i 16 15 Recall area 

I 165 - -4S points (i.e. inverse) 221 RCL6 36 06 
166 x:.y -41 ?., . ., 

-.::..::. ABS 16 31 
i 167 ReL] 36 03 223 PPTX -14 
I 168 - -45 224 F.: ... c-..... ...; 51 

LABELS . ---- SET STATUS 

Atf.HT~At B c 0 E 0 
BRG.TRAV. INV.&CLOSE DEFL/P/R R-}PRINT FLAGS TRIG DISP 

a b 
BRG/QD 

c L d e 1 FIR§T ON OFF 
SUPP. PART NO. AREA CLO URE? 0 0 ex DEG ~ FIX [3 

0 1 
2PART NO 

3 4 2 1 0 Xl GRAD 0 SCI 0 
PART NO PART NO. USED 2 0 jfl RAD 0 ENG 0 

5 6 7 8 9 3 n~ USED USED USED DATA SETUI USED DATA ENTR 3 0 jfJ 



Program Deserip'ion I 
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 

43 

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 desi~ble 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.O.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 II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER 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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Fig. 1 

Sample Problem(s) 

(1) Enter coordinates of beginning point. 
(2) Enter old and new Azimuths. 

N. 

P.D.B.) 

(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. 

c 

Fig. 2 

Enclosed AREA 31670.7934 ~030.n A I s-/~!l-.ooo ) s. OO~o (P.D.B. o . 

N. 

Solution(s) 1030 [ENTt] 1515 [A] 25.2023 [ENTt] 25.1743 [R/S]+ -0.0240, Diff. Angle 
(Display only) 

25.2023 [B] 215.4836 [R/S]+1224.8226, NBi [E]+1607.0726, EBi 
[E]+ 25.1743, AZ. . 
89.2047 [ENTt] 4 [f] [B] 323.5116 [R/S]+ 1228.2621, Nc i 
[E]+1283.5792, Eci [E]+ -89.2327, AZ. 
49.2206 [ENTt] 2 [f] [B] 304.7344 [R/S]+ 1030.0004, NAi 
[E]+1514.9995, EAi [E]+ 130.3514, AZ. 
[f] [E]+ 31670.7934, AREA 

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. (Bear.ings & Azimuth page 
260)i (Deflection Angles page 262)i (Rectangular Coords page 454). 
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AREA 
R-l- PRINT 

~1 
ro AZ~BRG BRG/QD INPUT SUPP.L 
~ 
~ P.O.B.&INI. BRG.TRAV. INVERSE EFLEC.TRA~ 

COGO-08: ROTATION OF AXES 

STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UNITS 

1 Load card, sides 1 & 2 CJr~ 
2 Input point of beqinninq Northinq I ENTtl L I 

~asting LUl_ I Northing 

Then: input Azimuth to be rotated AZ [IDIT±] L:=J 
and desired Azimuth AZ' r E/S 1 [~-=--I Diff.Angle 

3 If you wish to translate the whole ~orthing [ STQJ [-1-1 
traverse enter new P,O,B coordinates ~asting [ STg-J I _ 2 _ I 
(otherwise skip this step) [ -Jr I 

4 Proceed around the traverse usinq anv of the r I [ I 
!=:rMnnMrn ()nri ()n!=: (II ~pp ('n~n ~pnprM 1 Instructior s") r II I 
for advancinq the traverse. L Il I 
As each leg is completed the new coordinates l I r I 
and headinas can be read out [;E_l [ I N E, ETC. 

5 Recall area [ f II E I AREA 

I II I 
I I [ I 
I I [ I 
I II I 
[ I [ I 
[ II I 
I II I 
[ I [ I 
[ I [ I 
I II I 
[ II I 
I I [ I 
[ II I 
[ I [ I 
[ II I 
I I [ I 
[ I [ I 
I II I 
[ II I 
I II I 
I II I 
[ I [ I 
I I [ I 
I II I 
I \I J 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
t~Bl *L3LH 21 11 P.O.B. & initialize 857 + -55 
OB2 ST02 35 02 858 FJ? 16 "'~ e3 Easting a:.~ 

08J ST04 35 04 859 GSBI ')7 81 "-..J 

884 RJ. -21 868 EEX -23 
fl85 STCl ~r B1 Northing 861 CHS .,,, 

Distance ,j.J -~.;.. input 
8fJ6 ST03 35 83 fr" 0 89 distance t>.::: J Was input? B8? R/$ r< 863 CF3 16 22 OJ .Jl Data setup 808 x:r -41 AZ 864 IVS 51 
e89 [HS . .,.-, 

865 F-? 16 .,~ 

83 -c.a:. j. ~~ Calculation SBR. 818 H/'1$+ 16-55 AZ' - AZ 866 GSB8 23 88 
811 HMS~ f .-

.it> 36 867 ~R 44 
812 STO? ~r IF 868 tLBi..B "f 08 j.J .:::~ 

I 813 LSTX 16-6J 869 ST+3 35-55 t.r DHf. Angle ,j 

814 fJ 88 B7B X:'I' -41 
I 

815 ST06 7r 86 Initialize 
871 ST+4 35-55 84 ~'..J I 

81£ 1 01 8"''' (.::: \.'-+'.1 ...... J -41 
817 0 BO 077 ~p 34 ., .... '\. . 

'..J 

018 8 86 O-'A i't STOS 3'5 88 
019 ST09 3'5 8':; . 875 x:r -41 
826 + -55 876 RCL7 -~ ~t, 87 
a21 RJ.. -3'1 DHf. Angle 877 + -55 
0"'''' RTN ., ... 

878 ST05 7r 85 .:::.::: ':::'1' 
..J~' 

823 fLBLC 21 1~ 

879 X:i" -41 ~,j Inverse 
824 RCL4 36 e4 088 ~R 44 
825 - -45 B81 ST+l -r cr 

.j .... i-J .... i 81 
026 v ..... ' .. -41 882 \.' .... ~.: -4i .. , .. I ;,,\ .. 1 

0?7 .. RCLJ 36 83 tJ83 ST+2 35-55 82 
828 - Ar 

-.,. .... ! 084 . ., 
.::: 82 

829 br08 "'..., 88 885 -24 .:::.::: 
e38 fLBLl> 21 16 12 Bearing/Quadrant 886 RCL2 36 B2 
B31 X:~·I -41 

input 887 - -45 
832 H/'IS~ 16 36 888 x -3'5 
833 X:i! -41 889 ST+6 35-55 86 
834 ENH -21 

I 89fJ RCL8 36 88 
835 ENTf '" 891 RCL5 36 85 -';;'J. 

836 2 82 892 ~HI'rS 16 7C: ..,.., 
83'7 ~. , 

893 RCL2 36 82 lRolldown - -.;:"t 
& print 838 INT 16 34 894 RCLl 36 81 routine 839 RCL9 36 89 , 895 Rt 16-31 

849 ;-...- -35 896 *LBLE ..... 
':::l 15 

841 ....... , -41 8Q:" RJ. -31 .,\~T ., 
~zimuth+ bearing 842 RCL9 36 C9 I 898 PRTX -14 

£343 X _'7r: i 899 RTN 24 ..Jw I 
844 cas 42 I 18/3 *LBLI 21 81 
845 Rt 16-21 181 ReL7 36 87 
846 .Ii -35 182 - -45 
B47 - -45 183 RTN 24 
848 -tHI'rS 16 ~r 184 *LBLu ')1 1 ~ 11 ,}~, Azimuth ... ~ ~b 

849 *LBLB ')f 12 Azimuth input 185 H/'1S~ 16 36 '-~ 

958 8 BB 186 EtiH _""f ... ~ 
351 STD5 35 85 18? SIN 41 
852 + -55 I 

108 SIN-I 16 41 I 

853 en 16 22 83 
I Deflection angle 189 g(8? 16-45 

854 *LBLD 21 14 119 CHS .-r .... 
, input -"'.:. 

8S5 H"'S~ 16 36 I 

111 ~H/'tS 16 35 
I 8S6 RCL5 36 85 I 112 PRTX -14 

REGI!sTERS 
0 1 2 3 4 5 6 7 L 8 9 

NEW N NEW E OLD N OLD E A'2 AREA ROT. d2 180 
80 81 82 83 84 85 86 87 88 89 

A IB Ie D IE 11 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 PRJ:'; -14 
114 RTN 24 170 

115 lILBLe 21 16 15 Recall area 

116 peLf 36 96 
117 ABS 16 31 
118 PHX -14 
119 RTN 24 
120 :+LBLB 21 88 Data setup SBR. 

121 \'ti"' -41 
122 RJ· -31 
123 F.:TN 24 
-: .-,."i :f:LBLc 21 16 lL't 13 Supplementary angle 180 

125 ABS 16 31 
126 RCL9 36 89 
r' 7 

... 1 
X-+·· .. .... 1 -41 

F'P .... _. CHS 'i-i -CoCo 

129 HI'tS+ 16-55 
130 RTN 24 
13i R .··c ...... ' 51 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 

Ap. O.B. ,AZ B~G C 0 
DEFLEC./ 

E 
R+PRINT ° TRA INVERSE FLAGS TRIG OISP 

a ~EARING/QD c SUPP. L d e 1 ON OFF 
AZ+BRG. AREA 

° 0 :u DEG [X FIX iii 

°CALC. SBR 1 2 3 4 2 1 0 ~ GRAD 0 SCI 0 

5 6 7 8 9 ~ATA 
2 0 XJ RAD 0 ENG 0 

DATA SETUP ENTRY 3 0 XJ 
n __ 4_ 
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Program Deseripfion I 
Program Title COGO-09: CRANDALL'S RULE ADJUSTMENT 

This Hewlett-Packard translation is based on program 04l72A written by 

CARL M. KING 

2206 Siesta Drive, Sarasota, Florida 33579 

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 traverser-~ 

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 1), 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. 

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

NEITHER 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. 



Sketch(es) 

Sample Problem(s) 
(1) Load Card I and go to Program Part 1 
(2) Start at point A, for P.O.B. 

Fig 

Crandall's Rule 

(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. 
(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 comp~ted 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(sl CAl'ID I (Traverse) 
l[f][D] 1030 [ENTt] 1515[A] 25.1743[B] 215.5[RIS] + 1224.8374, NB; [E]+ 1607.0796,EB 
89.1926[ENTt] 4[f]IB] 323.73[RIS] + 1228.6574, NC; [E] + 1283.3721, EC' 
49.2139 [ENTt] 2[f]IB] 304.5 [RIS] + 1030.3387, N; [E] + 1514.4347, E. 
(Calc. Errors) 
2[f][D] 1030[ENTt] 1515[C] + 1030.0000, NCLOSE; [E] + 1515.0000, ECLOSE; 
[E] + 120.5534, AZerror; [E] + 0.6590, DIST'error 
[D] + 1280.3425, p/R. 
CARD II (Adjust) 
25.1743 [B] 215.5 [RIS] + 1224.7578, Ncorr .; [E] + 1607.0420, Ecorr . 
[E] + 25.1743, AZcorr .; [E] + 215.4120, DIST. corr • 
89.1926 [ENT+] 4[f][B] 323.13 [RIS] + 1228.5743, Ncorr .; [E) ~ 1283.6397, Ecorr . 
IE] + -89.1926, AZcorr ; IE] + 323.4248, DIST. corr . 
49.2139[ENTt] 2[f][B] 304.5[RIS] + 1030.0000, NCLOSE; [E] + 1515.0000, ECLOSE; 
[E] + 130.3821. AZCLOSE: [E] + 304.8923, DISTCLOSE 
[f][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 H04172A submitted 
by Carl M. King. 
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STEP 

1 

2 

3 

4 

5 
6 

-

-

-

7 
8 

9 

10 

11 

COGO ~09: CRANDALL'S RULE ADJUSTMENT 
CARD I 

AZ~BRG BRG/QD input SUPP.L PART NO. 
P.O.B,ini BRG TRAV INVERSE DEF.TRAV/ 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Load CARD I, sides 1 and 2 

Set to part 1 for initial traverse 1 

Enter P.O.B. Northing 

Easting 

Proceed with traverse according to 
"COGO General Instructions" until final 

point is reached 

Switch to Part 2 2 

Enter coordinates of closing point Northing 

and calculate errors Easting 

Read error Azimuth 
Read error Distance 

Precision Ratio 

/~1 COGO-09 CRANDALL'S RULE ADJUSTMENT 
CARD II 

AREA 

R RHRINT 

KEYS 

c=J r __ - I 
lIJ [Lj 
[ENTf:-II_ I 
~ 1 __ ::J 
I I [----=-:-I 
1_ 

-

I [_=~j 
~ ___ I I J 
Cf_ J r ]) ___ J 
[ ERTt I [---I 
[_(;_1 r 1 
[)--I I- I 
i-E _-_ I 1__ J 
i-E-- J L 

- - I 
l D---I I 1 

I I 

l~ [ 

_ J 
~ BRG/QD INPUT 
~ _ Initializl:l.BRG. Trav _ Inverse .nef . Trav. _ R+Print - --~ -

L I r--I 
Load CARD II, side l(only) to adjust traverse I __ I I - I 
If traverse is open store Northing [51'0 II I I 
P.O.B. coordinates Easting lS.T9 J I 2 1 

Initialize the traverse L_A.I I l 
(NOTE: If traverse is closed steps 8 and 9 1 ____ J I -l 

may be skipped) ,---J L __ I 
Repeat the traverse leg by leg to the r-::-:::J L_ I 
closing point and obtain output data for Northing [EN!!I [-- I 
each adjusted leg: Easting 1- C I L __ J 

r -~LJ [_:--1 
L~:i::'J L ____ j 
r E 11~ 

(NOTE: You may use Bearing or deflection I- I L --] 
angle traverse inputs in place of I I r--- -I 
inverse if desired) r 1 [_ I 

Obtain the area of the adjusted traverse I- f II_E 1 
I - I [ I 
l I r 1 
I - - II 1 
I 

-

J L I 

OUTPUT 
DATA/UNITS 

1 

180 

2 

Northing 
Easting 

Rrror Azim th 
Rrror Dist nce 

P/R 

Ncorr 
Ecorr 
AZcorr 

IoISTcorr 

AREA 



STEP KEY ENTRY KEY CODE 

013; *LBLI 21 61 
382 P"S 
3e3 tLBU:. 21 1 ~ ; 'J • t, ... 

ae4 
1385 
fU16 
~e7 
1388 
899 
BI0 
ell 
812 
BE 
614 
D15 
81t 
017 
BIB 
019 
820 
1321 
1322 
an 
B24 
825 
826 
827 
028 
829 
030 
03i 
OJ2 
OJ3 
eJ4 
835 
836 
837 
838 
839 
840 
B41 
842 
843 
B44 
845 
B46 
047 
848 
049 
8S8 
1351 
052 
853 
954 
655 
1356 

X:'r' 
HI'fS+ 

KtY 
ENTl 
ENT1 

.::: 

TNT 
peu; 

x 
I.}~I.! 
(\ .... , 

RCLH 

GDB 
Rt 
x 

~H1'!S 

*LBLB 
11 

5T05 
+ 

!I:LBLD 
Hr-1S~ 

peLS 
+ 

EEX 
CH8 

9 
CF3 
R···'S 
n? 

GSBS 
GT09 

"LBL'" 
STOI 
GTO; 

~:LBi..R 
CLRb 
ST02 

R.J­
srDl 

1 
8TO] 

1 
8 

STOH 
HOl 

*LBLC 
ReL2 

-41 
16 36 

-41 
-21 
-21 

-24 
16 34 

-3"5 
-41 

36 il 
-3:; 

42 
1£-31 

-45 
16 35 
21 12 

Be 
35 135 

L'1 14 
f·- ~.­• t, ~t, 

36 B5 
-55 
-2] 

-22 

115 22 03 
51 

16 23 (i3 
23 0S 
22 e9 

21 16 14 
35 46 
22 45 
21 11 
lt7-53 
35 C2 

-31 
35 01 

81 

81 
os 
131] 

35 11 
22 81 
21 13 
36 02 

-45 

97 IJrc'~ram I.Js.in~ I 
COMMENTS 

Bearing/Quadrant 

Azimuth 
Azimuth input 

Deflection angle inpu 

Distance input 

Data set-up 

Program part number 
input 

Input P.D.B. and 
initialize 

STEP KEY ENTRY 

8S? ~CL1 
OSE 
or:':' ",:r' 

060 .• LBLS 
(i61 ABS 
B62 8T04 
863 ST+3 
064 CLX 
B65 LST,'.' 
B66 ~I'. 

06? ST09 
068 PF·r 
B6S ENH 
B7B RCL4 
B71 
672 
872' ST"':; 
8?4 CL,\" 
075 
076 
iF7 
fCE' 
879 
BS£:, 

! CT'.' 
~ __ 'Iii 

Ci..,\' 
RCL4 

O':~~:' ST + 7 
887 CU: 
08.:1 f;:CL2 
oS's + 
8S6 S-;02 
fiB: Ri~L1 

OSS 
890 
1391 
eQ ':' 

fJ9? 
@94 
09"': 
8Q'; 

097 
89S 
@99 
lBe 
101 
W2 
lfi] 
104-
1l~5 

lBE 
1117 
i6B 

+ 
STDl 

R·t 
I ,-. T" '.J 
:..,:./ .... 

~F' 
' . .'-f'.' 
,"',p I 

S'CS 
~HNS 

CFl 

GTOE 
¥:LBL2 

F'S 
*LBLA 

,-.: ",-' 
I..'L. ,", 

ENH 
ElFt 
PCL2 
PCL 1 
GTG2 

CARD I 
KEY CODE 

76 01 
-45 

.:4 
21 BS 
16 31 
35 04 

3~-55 @3 
-51 

16-63 
44 

-21 
-21 

36 64 

_7C: 
'-..... ' 

35-55 08 
-51 

16-63 

35-55 vi 

36 64 
-24 

35-55 Oi' 

36 62 
-55 

35 K 
36 £:1 
36 69 

-55 
35 61 
16-31 
16-63 

-41 
35 65 
16 35 

16 22. 61 

22 15 
21 02 

21 i 1 
r:. 

- ... IJ, 

-21 
-21 

36 62 
36 131 
'::,.~. 62 
21 13 Inverse traverse 189 lLBLC 

I 110 FL) 16 23 01 
I 111 GT02 22 82 

51 

COMMENTS 

Calculation subrout ne 
for traverse 

Read results 
Program Part 2 

Initialize 

Input closing point 
and calculate 
errors. 

X:Y -41 I 112 SFl 16 21 61 
~ ______ ~ ______ -,,~ ______ -~-_-_-_-_-_-_-_-,-~-_-_-_-~~R;E~G~IT.S~TE~R~S~ __ ~ ____ ~-'~~ ____ ~~~ __ lQ~ ____ ~ 

,J 0 N 2 E 3 [D, No 4 d , Eo 5 A2 , e' 6 Ine/d te2/d, A 8In2/d,B 9 P/R 

80 81 82 

A 
180 

83 84 85 86 87 

o 

88 89 

II Program 
Part Number 



52 
STEP KEY ENTRY 

113 RCL2 
114 
115 
116 
117 
11 i3 
119 
120 
121 
122 
123 
124 
125 
126 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
15@ 
151 
152 
153 
154 
155 
156 
157 
158 

ST+;;: .. 
5T05 

\!~~.I 
,",+-1 

ReL1 

8T+1 
5T04 
pel5 
Rel6 

RCL4 
RCL7 

,:':, 

PCLS 
HlTl 

PCL? 
peL8 

STD7 

PCL4 
RClt: 

RCL5 
RCLS 

PCL? 

STOB 

ST07 
RClS 
RCl4 

RCL] 
V""'~! ,",+-I 

5T05 
l~' '..' ·L,·, 

LST.':; 

~H!'fS 

PCL2 
ST04 
RCLi 
8T03 

p·t 

97 I)rc'~ram IJs'in~ I I CARD I 

KEY CODE 

36 e2 
-45 

35-55 02 
35 85 

-41 
36 01 

-45 
35-55 81 

35 134 
36 B5 
36 06 

-35 
36 134 
36 B7 

-35 
-45 

36 66 
-21 
-25 

36 137 
36 08 

-35 
-45 

35 07 
-24 

36 M 
36 B6 

-35 
36 a5 
36 @8 

-35 
-45 

36 u7 
-24 

35 08 
-41 

35 67 
36 B5 
36 04 

34 

-41 
-24 

35 09 
-51 

16-63 

I 
COMMENTS 

Calculation of 
errors (continued) 

STEP KEY ENTRY KEY CODE 

220 

-r6~ G~T=O=5--~2_~·;' 05 

170 GT02 
171 :+:LBL5 
172 CLX 
173 ENH 
174 ENH 
175 ENH 

STD6 
RCL9 

R"t" 
:+:LBLE 

RJ 
PRT.\ 
HOi 

:+:LBL8 

RJ· 
RTN 

22 82 
21 05 

-51 

"r'; 
-Ll 

35 @6 
36 09 
16-31 
21 15 

-31 
-14 

22 45 
21 BS 

-41 
-31 
24 

176 
177 
178 
179 
180 
181 
182 
183 
184 
18'5 
186 
187 
188 
189 
190 
191 
1 Q.;:O 

*lBLo. 2i 16 11 
16 3£ 

-21 
41 

16 41 
16-45 

193 
194 
19'5 
196 
197 
198 
199 
2B6 
2@1 
202 
2f13 
204 
20S 
2e£ 
2ft? 
2118 
289 
210 
211 
212 

H!'f3~ 

ENTl 
SIN 

5IN-1 
X<"13? 

CHS 
~Hf1S 

PRTX 
p.J. 

INT 
PRT,'>:: 

ABS 
ReLA 

[HS 
HMS+ 

PTN 
p·s 

-22 
16 35 

-14 
-31 
89 
00 

-24 
61 
r=r 

- .... ' .... 1 

16 34 
-14 
24 

21 16 13 
16 31 
,jb 11 

-41 ... -, 
-£.~ 

16-55 
24 

COMMENTS 

Roll down, 
print routine 

Data entry set up 

Azimuth to 
Bearing conv. 

Bearing 

Quadrant 

Supplementary angl 

159 
1613 
161 
162 
163 
164 
165 
166 
167 
168 

GTOE 
*LBLD 

F1 t) 

-41 
16 35 
36 62 
35 @4 
36 01 
35 83 
16-31 
22 15 
21 14 

0btain closing err.r-__ ~~ ____ -+ ________ ~ 
Precision ratio 

16 "- .... 81 
LABELS FLAGS 

1>.O.B.,in·~ BRG Trav. C inv.&clof~ Deflec/pf'R RHrint 0 FLAGS 

a. _ b / C L d e 1 First ON OFF 
AL. -+ BRG BRG QD Supp. Prog. Par Closure? 0 0 Xl 
o 

5 
P/R 

1 part no. 2 part no. 3 4 2 1 0 Xl 
6 7 8D It 9 3 2 0 Xl 

aS~t UD Calc. SRR Data ent'2 3 0 Xl 

SET STATUS 

TRIG 

DEG Xl 
GRAD 0 
RAD 0 

DISP 

FIX Xl 
SCI 0 
EN~ 0 n __ _ 



STEP KEY ENTRY KEY CODE 

o 

so 

A 

oe 1 .f.LE'L{; 
6@~ f 
002 STC: 
664 F'CU 
@65 
60£ 
eo? 

ST04 
PCL1 
~'T~7" 
"-" ! '-'''''" 

ti6S RTN 
ti6S :+:LBLC 
ate RC:"4 
611 
BE 
013 

'." -+ ' .. ' 
• ..,~ I 

peL? 

35 6£ 

36 01 
35 133 

24 
21 13 
36 64 

-45 
-41 

36 iE 
1314 -45 
015 ;Toe 22 OB 
1316 tLBLk 21 16 12 
1317 X:V -41 
1318 HMS~ 16 36 
fi19 
028 
021 
f!22 
027 
f1 ;'.::1 

625 
fi26 
fi27 
02f 
629 
£13(; 
1331 
032 
0JJ 
034 
8J5 
636 
637 
IEf 
039 
646 
841 
642 
04.7 
044 
[145 
046 
1347 
04E 
ti49 
e5t' 
@51 
052 
@53 
054 
B55 

~! -+- '. ' 
,"', +- i 

£l4T1 
ENn 

INT 
RCUi 

r";-,c 
'-"-' \,.' 

Rl 
.;.;. 

:t"LBLE 

:+:LBLD 
HNS"t 
RCL5 

+ 
EEX 
CHS 

:...r.: 
RS 
F71') 

,~:::BE 
.. p 

tLBLD 
ET+3 

I.'_t.: 
,',+- i 

ST+.:i 
£NT'7 
EtiTt 

Sl 

-41 

-21 
02 

-24 
16 34 
36 11 

-41 
36 11 

-35 
... .-, 
'to:. 

16-31 
-35 
-45 

16 35 
21 12 

6e 

-55 
21 14 
16 36 
36 8~ 

-23 
-22 

u9 
16 22 fj3 

51 
1£ 23 u3 

23 68 
44 

21 DB 
35-55 C3 

-41 
35-55 84 

2 

S2 

.-.. -.:. ... 

-21 

97 I)r()~ram I~is'in~ I 
CARD II 

KEY CODE COMMENTS 

Initialize 

Inverse 

BRG/Quadrant input 

Azimuth 

Azimuth input 

Deflection angle 
input 

STEP KEY ENTRY 

@57 R'~ 

est: ~p 

B59 .\':"r' 

e61 
862 
863 

CL:'·': 
LSE 
ReL? 

@64 ... 
86S Rt 
866 ReLS 
867 
068 
1369 

x 
+ 
+ 

e76 ENH 
e71 ENTr 
872 RCL5 
@{.;, X;Y 
@?4 ~p 

16-31 
34 

-41 
35 fi5 

-51 
16-63 
36 07 

-35 
16-31 
36 fi8 

-35 
~~ 

- .... 1 ... ' 

-55 
. ." 

-":'.L 

-21 
36 fi5 

-41 
44 

875 5T+1 35-55 01 
e76 X;Y -41 
B77 ST+2 35-55 02 
878 2 02 
079 -24 
eBB RCL2 36 62 
081 
882 
@83 
@84 
@85 
886 
B87 
888 
889 
B9B 
891 
eQ ::' 

ST+6 
CU; 

ReL5 
~HMS 

RCL2 
ReLl 

Rl 
tL8L£ 

RJ· 
PRTX 

-:T~.1 1':./,; 

.;L8L8 

-45 
-35 

35-55 86 
-51 

36 85 
16 35 
36 62 
36 61 
16-31 
21 15 

-31 
-14 

24 
21 fiB 

X:'r' -41 
~:J -31 

RHi 24 
liLBLe 21 16 15 

peL6 36 B6 
ABS 16 ;j1 

PRT,';' -14 
PTN 24 

1393 
994 
1395 
@96 
1397 
898 
899 
1130 
181 
182 
183 Input distance R/S 51 

was distance input~~----;---------r-I ______ ~ 
Data set up FLAGS 

Adjustment 
calculation 
subroutine 

o 
FLAGS 

ON OFF 

1---:----t----l-~-----10 DDI 
110 2 1 D 121 
r-----t--j 

I ----+---P~:_;_=;;:1 2 D ~ t- 3Data entr 3 D ~ 

REGISTERS 
3 4 5 6 7 

Area A 

53 
COMMENTS 

Adjusted results 

Roll down and print 
subroutine 

Data entry set up 

Area 

SET STATUS 

8 

TRIG 

DEG [X 
GRAD D 
RAD D 

B 
9 

DISP 

FIX CiI 
SCI D 
EN9. D n __ 

NUNAJ E- 1m J A2 
~+S~5~~-~S~6---~S7~---t.S~8~---rcSQ9---1 S3 S4 

D 



54 Program I)eserip'ion I 
Program Title COGO-IO: TRANSIT RULE ADJUSTMENT 

This Hewlett-Packard translation is based on program 04l73A written by 

CARL M. KING 

2206 Siesta Drive, Sarasota, Florida 33579 

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

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 + 
in' 

Precision Ratio n 
In 

(adjusted departure) e(aj) ±e + 
ie' 

PIR = Id e 
Ie d' 

±n unadjusted latitude in' latitude of error of closure 
±e unadjusted departure ie' departure of error of closure 

n absolute latitude In sum of absolute latitudes 
e absolute departure Ie sum of absolute departures 
d' absolute error Id 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' 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. 

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

NEITHER 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. 



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. 

N. 

(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 dat.a. (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 sq. ft. 

Solution(s) (Traverse) 
1 [f] [D] 1030 [ENTt] 1515 [A] 25.1743 [B] 215.5 [R/S] + 1224.8374, NB 

[E]+ 1607.0796, EB 
89.1926 [ENTt] 4 [f] [B] 323.73 [R/S] +1228.6574,Nc ; [E]+ 1283.3721, EC 
49.2139 [ENTt] 2 [f] [B] 304.5 [R/S]+ 1030.3387,NA; [E]-+1514.4347, EA 
(Calc. Errors) 

2 [f] [D] 1030 [ENT~ 1515 [C]+1030.0000, Nc1ose; [E] + 1515.0000, Eclose; 
[E] +120.5534, AZerror; [E]+ 0.6590, DIS~ error [D]+ 1280.3425, P/R 
(Adjust) 
3 [f] [D] 25.1743 [B] 215.5 [R/S]+ 1224.6712, NBcorr ; [E]+ 1607.1600, EBcorr; 

[E]+ 25.2001, AZcorr .; [E]+ 215.3841, DIST corr . 
89.1926 [ENTt] 4 [f] [B] 323.73 [R/S]+ 1228.4879, NCcorr.; 
[E]+ 1283.7355, ECcorr.; [EJ+ -89.1926, AZcorr .; [E]+ 323.4471, DISTcorr . 
49.2139 [ENTt] 2 [f] [B] 304.5 [R/S]+ 1030, Nclose; [E]+ 1515, Eclose 
[E]+ 130.3819 AZcorr ., [E]+ 304.7634, DISTcorr . 
[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., SURVE¥ING THEORY AND PRACTICE. 

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

1 

2 

3 

4 

c; 

6 

7 

8 

9 

10 

COGO-lO: TRANSIT RULE ADJUSTMENT 

~1 
~ BRQ/QD INPUT PART NO. AREA 
~ P.O.B.INIT BEARING T ~ INVERSE DEF TRA ViP Rt , PRINT 

INSTRUCTIONS 
INPUT KEYS 

DATA/UNITS 

Load card, sides 1 & 2 c=J~_1 
Set to part 1 for initial traverse 1 II] [D -I 
Enter P.O.B. Northin~ [ENTfJ I __ I 

Easting ~L---J 

Proceed with traverse accordinq to "COGO 1- II-=~ 

GENERAL INSTR( JNS " until final point 1 __ I [ __ ] 
has been reached ~~.~I. I 

C:101; t- roh t-n ,...,::. rt- ? 2 l~i-J [j:~_ I 
~ 

[E~;t) [-_ J Enter coordinates of closina point and Northina 
calculate errors Easting Cc~ C:::':-I 

L~~ L---) 
obtain error Azimuth lEI r-=.J 
obtain error Distance 

[~ ___ l [----) 
obtain precision ratio (P/R) L-D~l [=~ ] 

Switch to part 3 & adjust 3 If- ) In-] 
traverse· 

[-- 1 1- -- ] 

If traverse is open, store P.O.B. Northinq [STO] Ci-_l 
coordinates Easting ISTO 112-l 
and initialize [ A ) L __ ~ ] 

(if traverse is closed step 8 may be r 
-

skipped) [ I ~ 
Repeat.the traverse lea by lea to rhe ~l()sin(J I [ l_-J 

point & obtain output data for each Northinq [E;T.t-1 [_ -] 

adjusted leg: F,;,srina l~c-l r- ___ ..J 
IE -] [--I 
[-E;-.J LJ 
r E ~ C_-_ I 

Obtain AREA of the ad;usted traverse [ _t_) [-i-I 
I j L __ J 
[-- - -] C---] 
--- ----

L~_~_J L ___ J 
I -- - -1 L=~~_J 
r- J L...=J 
I ] 1---- -1 
[ .. J I- I r---J L __ I [ -- II _J 
I J [_ .. -

J 

I I [ I 
I 

-

Il I 

OUTPUT 
DATA/UNITS 

1 

180 

2 

Northing 

Eastinq 

:;,rror Aziml th 

:;,rror Distc nCE 

PIR 

3 

Northina 

N 
E ~~~~. 
corr 

AZ ro ,.... 

DIST· COrr 

AREA 



57 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 881 *LBLl 21 31 j B5? *LBLC 21 13 nverse eB2 R/S r' 

9S8 I':CL2 36 fJ2 .,j 

BB3 *LBLb 21 16 1" ~RG/QD input B59 - -45 .<.. 

BB4 X:'~l -41 @6B ',.'..of- ~.' -41 ,..., +- I 

085 H"'S~ 16 36 861 ReLl 36 81 
BB6 x:r -41 862 - -45 
BB7 ENTt -21 B6] GT.I]9 22 89 
BB8 ENT1 -21 064 ,:LBL4 21 04 
989 2 32 865 DSZI 16 25 46 ~eset I register 
BIB ~. , 

866 [JC:7T 16 25 46 . -.:"t 
~.:... 

011 INT 16 34 867 [lSZI 16 25 46 
B12 RCLA 36 11 868 *LBL9 21 89 ~alc • SBR.for trave:r:~ 813 .:"{ -..,. 

869 CFl 16 22 01 -,),J 

614 ~ .. v -41 BlB ST+l 35-55 (11 • of-i 

815 RCLf4 36 11 fFl fiBS 16 31 I • 

016 ):." -35 8""'-' ST+7 35-55 87 i'~ 

817 COS 42 873 r'l"r -51 \,.· ... l\ 
818 Rt 16-31 374 LSTX 16-63 

e 

1319 x -35 875 \ ...... , .. -41 I li+-l 

B2B - -45 076 ST+2 35-55 82 
821 ~H"'S 16 -r Azimuth 

077 fiBS 16 31 ~,J 

jAzimuth 8?::> *LBLB 21 12 input 078 ST+8 35-55 8S --
823 8 ee 879 CLX -51 
824 ST05 35 85 888 L e:n:' 16-63 ,.' ; " 
825 + -55 881 ' .. J",,,,,, -41 I":+-' 

826 ,LBLD 21 14 882 ~F 34 
6''':> HMS-t 16 36 Deflection angle inpt t 883 8T04 35 84 ':"1 

828 RCL5 _.-
,jb 05 884 ST+3 35-55 83 

829 + -55 885 X:Y -41 
838 EEX -23 886 Sr05 35 05 
831 CHS ,.,.-, -&..: 887 ~H/'1S 16 -r 

~.! 

BJ2 9 fJ9 888 RCL2 36 02 
833 Cf3 16 .. ,,., 

<..<.. 83 389 RCLl 36 81 
834 R/S 51 Distance input 890 Rt 16-31 
835 F3? 16 '?7 83 891 nOE --,.-, 15 ....... 

':'L 

836 GSB8 23 68 BQ~' *LBL2 21 B'-' <.. Program part 2 
837 .:,R 44 893 p . .-" 51 ....... ' 
838 ISZI 16 26 46 ~et subroutine numbe B94 ,:LBLH 21 11 Initialize 039 ISZI 16 26 46 in I register 895 CLX -51 , 

843 ISZ! f .- 26 46 896 ENH -21 ,0 

I 
341 GTOi -j") 45 ~TO proper subroutin 097 ENH -":: ~ .;....:.. .... , 
842 *LBLrJ 21 16 14 ~et program part 8QP RCL2 36 02 I 

843 STOI 35 46 899 PCL1 36 81 
844 bTOi ,.,.-, 45 10£1 P02 22 8~' '-"- <.. 
845 *LBLA 21 11 

!P.O.B. IB1 .,:LBLC 21 13 Input closing point 
046 CLRG 16-53 & initialize 182 Fl';> 16 23 81 & calculate error! 
847 STD2 35 82 1133 GT02 '-,oi 02 <..<.. 
B48 RJ. -31 184 SFI ; .-,b 21 131 
849 STOt 35 81 le5 RCL2 36 82 
959 1 01 1!36 - -45 
851 STOI .,c: 

.,.., ... 1 46 107 ST+2 35-55 82 
852 1 81 18B ENT1 -':>1 ... 
853 8 98 1139 ENH -21 
054 8 08 116 RCL8 36 88 
055 STOA 35 11 111 . -24 
856 GrOI 22 81 112 ST08 35 8° ... 

REGISIERS 
0 1 2 3 4 5 6 7 n 8 e' 9 

N E L: d,No d,E" A2 AREA L: n.,;; L: e ",-e PIR 
50 51 52 53 54 55 56 57 58 59 

A IB Ie 0 IE jlPART NO. 180 
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STEP KEY ENTRY KEY CODE 

113 RJ -31 
114 I ......... 

... +- T -41 
115 Fell 36 fil 
116 -45 
117 5T+l 35-55 fi1 
118 ENH -21 
119 PiT·t -21 
120 f;'CL7 36 87 
1 .:' f ..... -24 
1 ::>::> 
~~ 5TD7 35 @7 

127 iU -31 
I':' , <-Of ~p 34 
1 '-,C" 

"-:-" Feu 36 @J 
126 x:'!"' -41 
p::, .-, . ., 

-.c."t 
pq 5T09 35 89 
129 CLX -51 
130 LSD; 16-63 
131 , ......... ! -41 /;+-I 

17
'" 4HPlS 16 -C" 

~I'::' ,j..J 

13·3 ~'CL2 ~,b fi2 
134 5T04 J5 84 
135 f;:CL1 36 81 
E6 5TOJ J5 8J 
IJ7 R1" 16-31 
13e GTOE .-."-, 15 C.L 

139 :o:LBLD 21 14 
14@ F1'i 16 23 81 
141 GT05 '"I'" .c..c. 85 
142 GT02 --,.-, 

~&. 82 
143 *LBL5 21 @5 
144 CLX -51 
145 ENH -21 
146 ENH -21 
147 ENH -21 
He 5T06 35 86 
149 RCL9 36 89 
150 R-t" 16-31 
151 GTuE ?:' 

~ ... 15 
152 JlLBLJ 21 lB 
153 p ... c-..... ...; 51 
1 '54 Jl:LBLA 21 11 
155 6 BO 
156 STD6 35 06 
157 RCL2 36 02 
158 5T04 35 94 
159 RCL! 36 81 
160 STOJ 35 OJ 
161 I;T03 .-.,.-, 

C.L fjJ 
162 *LBLC 21 13 
163 F'CL4 36 @4 
164 -45 
165 ......... \. .. -41 :'.~ I 

166 PCL] 36 03 
167 -45 
168 P07 22 67 

A B c 

COMMENTS 

Obtain closing 
errors 

P/R 

Program part 3 

Initialize & store 
P.O.B. 

Input coord. & 
calculate correcte 
points 

(i.e. inverse) 

LABELS 
0 E 

STEP KEY ENTRY 

169 Jl:LE:L6 
170 D5n 
171 D5n 

KEY CODE 

21 66 
16 25 46 
16 25 46 

172 DS21 16 25 46 
1{~ ,LBl7 21 87 
174 5T+3 35-55 83 
175 X:V -41 
176 ST+4 35-55 84 
17? ENH -21 
178 
179 
lee 
181 
182 
183 
184 
185 
186 
~ ,-, "7 
lC:/ 

188 
189 
190 
191 
192 
193 
194 
195 
i95 
197 
198 
199 
2130 
2@1 
202 
211.3 
2B4 
2@5 
2136 
2137 
208 
209 
2i6 
-J''1 i 
':".!.i. 

21: 

ABS 
RCLS 

+ 

ENH 
ABS 

peL? 

+ 
ST+1 

.ST+2 

ft~CL2 

f;T+6 
[LX 

LSTX 
~p 

'./1-' .. : 
{;.+- I 

ST[tS 

RCL2 
RCL! 

R,·t. 
'.1 

.• LBLE 
FU· 

PHX 
GTU; 

JlLBL8 
X;')"' 

P4 
RTN 

16 31 
36 @8 

-35 
-55 
-41 
-2i 

16 31 
36 67 

-35 
rC" 

-..J~' 

35-55 81 
-41 

35-55 @2 
B2 

-24 
36 fJ2 

-45 
-41 
-35 

35-55 fJ6 
-51 

16-63 
34 

-41 
35 Be: ~, 

16 -r ,j..J 

36 Il"' .::. 

36 131 
16-31 
21 15 

-31 
-14 

22 45 
21 B8 

-41 

24 
21~ tLBLe 21 16 15 
21£ EL6 
217 ABS 
21E PRIX 
219 RTN 
226 R .... ·S 

t-----.--

FLAGS 
0 

36 136 
16 31 

-14 
24 
51 

P.O.B.IN! T.BRG.TRAV. INV.&CLOSE DEFLEC/P/ R..j..,PRINT FLAGS 
a b c d e 1FI§~T ON OFF 

BRG/QD PART NO. AREA CL URE? 0 0 Xl 
0 1 2 3 4 2 1 D Kl 

PART NO. PART NO. PART NO USED D :Kl 5 6 7 8 9 3 
2 

USED USED USED DATA SETUF USED DATA ENTR 3 D :Kl 

COMMENTS 

lReset I register 

~djust traverse 
points 

Rolldown & print 
routine 

Data entry setup 

Recall area 

SET STATUS 

TRIG DISP 

DEG IXI FIX Kl 
GRAD D SCI D 
RAD D ENG D 

n~ 

,. 



Program Deserip'ion I 
Program Title COGO-ll: TO INSCRIBE CURVE 

This Hewlett-Packard translation is based on program 04550A written by 

CARL M. KING 

2206 Siesta Drive, Sarasota, Florida 33579 

59 

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

described in the GENERAL DESCRIPTION, hereof. The spe~ial 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-OI to continue this traverse. 

If so, when loading Cogo-OI, 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: RCL 5, R ~D, STO 5. 

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

NEITHER 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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c 

Sample Problem(s) 

(1) Start at point A, as P.O.B. 
(2) Make a BEARING TRAVERSE to the PI, utilizing the above data. 
(3) Obtain the coordinates of the PI (point-of-intersection) 
(4) Enter the deflection angle = -90°20'06", press [D]. 
(5) You will see 1.0000-09, press [R/S]. 
(6) Input RADIUS = 186.0000, press [CIa 
(7) Copy: TAN, ARC, CHD 
(8) Press: [R/Si obtain coordinates and traverse to PT (point-of-tangency). 
(9) Make DEFLECTION ANGLE TRAVERSE (~= 0°) to point C. 

(10) Load program COGO-Ol, make INVERSE TRAVERSE to P.O.B. 

Side Bearing Azimuth distance Northings Eastings Point ---"""'----1l00.0000 1200.0000 A 
A{"PTJ S73°53'57"E +106°08'03" 593.5760 

( 935.0526) (1770.1972) (PI) 

RADIUS 186.0000 (TAN = 187.0907i ARC = 293.2556i CHD 263.8116) 
(+15°47'57") (187.0907) ~ -90°20'06" 

(1l15.0754) (1821.1357) (PT) 
(PT)C l"H5°47 , 57"1<; (+15° 47' 57'" 

(1200.6548) (1845.3508) (C) 
cr S81°08'06"W (-98°51'54") (653.1532) 

1l00.0000 1200.0000 A 
AREA enclosed in figure = (74394.8957) 
Note: Quantities in parentheses are calculated in the programs. 

Solution(s): 1100 [ENTt] 1200 [A] 73.5157 [ENTt] 2 [f] [B] 593.576[R/S]7935.0526,NPli 
[E]~1770.1972, EpI: 90.2006 [CHS] [D] [R/S] ~ 935.0526 (display only, ignore) 
186 [C]7 187.0907, TANi [E]7 293.2556, ARCi 
[E]7263.8116, CHDi (optional) [E]7 -90.2006,~ 
[R/S]71115.0754, NPTi [E]~ 1821.1357, EpTi [E]~ 15.4757, AZi 
[E]7187.0907, DIST. PI~PT. 

OlD] 88.9393 [R/S]7 1200.6548, Nci [E]71845.3508,Ec i 
(optional) [E]~ 15.4757, Az 
Load COGO-Ol and complete 
1.100 [ENTt] 1200 [C]4- HOO, NAi [E]~ 1200 EAi [E]4- -~8.5151, A?: 
[E]~ 653.1532, DIST. 
[f} [E]7 74394.8957, AREA 

Reference (s) : 
This program is a modification of the Users' Library Program #4550A, submitted 

by Carl M. King. 

r 
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STEP 

1 

? 

3 

4 

5 

6 

, 

~1 AZ-+BRG 
~ 0 

COGO-ll: TO INSCRIBE CURVE 

BRG/QD INPUT SUPP. L 
t::1 P. . B. , INI AZ TRAV RADt DEFLEC.TRA 

INSTRUCTIONS INPUT 
DATA/UNITS 

Load card· sides 1 & 2 

~nt-",.,.. ",,;nt- ,,-1= horr;nn;nrr ..... -1= Northina 
L J -J 

Traverse, and initialize ~asti~ 

TO INSCRIBE CURVE: 

Note: The curve is made tangent to the 

traverse leq most recentlv complated The:~a"" 

lit is necessarY to have calculated at least 

one traverse le~~rior to calculati~ a curve 

Iwit-h t-hic:: nrnnr.=lm (This prior leg may have 

been calculated usinq anv of the other COGO 

programs of this series.) 

Proceed around traverse using "COGO GENERAL 

INSTRUCTION" sheet until you reach PI 

Calculate a new "sighting" using either a 

bearinq or deflection anqle traverse Bearinq 

QD 

OR Deflec./ 

and "zero" distance 1.OPOO-09 
Input the given radius & read tangent Radius 

read ARC 

read CHORD 

(optional)read Central Anale 

Complete the traverse to the P.T. 
and read Northing & Easting 

read Azimuth 

optional) read Tangent 

(always use a positive value for the radius, 

in this routine. The direction -'Lou are 

look ina has been elected bv vour new 

"~;~h"';",~" , ." -" 

61 

R-tPRINT 

KEYS OUTPUT 
DATA/UNITS 

CJ~ 
IENTtl L I 
[A--Il __ I 180 

c=JC-~ 
[- _ -l[--__ 1 
I _ J r -I 
[--_J l _I 
L -- _-J r - --

I 
[ II I 
I II I 
I II I 

I II I Northing,.... 

I _ ~ II I EastingpI 

I II I 

I ENTtl1 I 
I f II B I 1.0000-09 

I D II I 1.0000-09 

IR/s II I 
I C II I TAN 

I E II I ARC 

I E II I CHD 

I E II I ±/:::,o 

I R/S Il I Northinqp' 

I E II I EastingpT 

I E II I AZ 

[ E II I TAN 

I II I 
I I [ I 

I II I 
I I [ I 

I II I 

I II I 
I I [ I 
[ I [ I 
I II I 

I II I 
I II I 
I II I 

I II I 
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o 

80 

A 

STEP KEY ENTRY 

[1[': ~LBi.H 

fle2 S iC2 
00Z FJ 
0134 ::! ,-'~ 

6[i'5 '- L/; 
l106 STO( 
ell!' 
OfE 8 
0(l9 [' 
010 Er09 
01 i PiN 
012 ~LBLC 

01? PHD 
014 Sr08 
615 ENH 
016 
017 
018 
1319 
1328 
0::'1 

022 
O~)-;' 

024 
025 
026 
027 
02E 
02~:' 

!336 
031 
032 
03,: 
034 
03'5 
036 
Et3? 
1138 
039 
046 
041 
Et42 
Et43 
1344 
045 
046 
B4? 
048 
049 
050 
051 
052 
053 
054 
055 
056 

FCL? 
2 

THN 
ST03' 
LSil\' 

8T-6 
peLS 
F.'CL3 

ABS 

8T04 
L ST.~':: 
TAN-: 
ET03 

2 

FeLJ 
HIT'! 

F-'CL8 

PCL4 
FCL? 

F.:-~D 

4HrlS 
*LBLE 

F ,-;,-, 
. a::.;" 
p.,"s 

F'PTX 
F:/8 

PCL5 
PCL4 
GT02 

*LBLb 

N 

81 

KEY CODE 

21 11 
35 62 

35 01 
r:. 

-,,-IJ. 

35 86 
01 
i38 
00 

35 09 
24 

21 13 
16-22 
35 05 

-21 
-35 

36 ti? 
K 

-24 
43 

35 83 
16-63 

-45 
-35 

35-45 06 
36 tiB 
36 ti3 
16 31 

-35 
35 04 
16-63 
16 43 
35 ti3 

42 
-35 

02 

36 ti3 
-21 

rr: 
-,,-' •• J 

36 08 
-35 

36 04 
36 B? 
16 46 
16 35 
21 15 

-31 
16 23 02 

51 
-14 

51 
36 05 
36 04 
22 02 

21 16 12 

2 
E 

82 

971)rc'~ram IJs.in~ I 
COMMENTS 

P.O.B.& initialize 
E 

N 

Initialize 

Inscribe radius 

Calc. routine 

ARC 
Set up for display 

I'::.(RAD)-*I'::. DMS 

.R+ & print 

Print? 
No 
Yes 

Bearing,QD input 

STEP 

REGISTERS 
3 

n,I'::./2 
4 5 

e,Tan A2 
83 84 85 

o 

KEY ENTRY 
13S? [lEG 
05£' ::,:ty 
059 
066 
061 
B62 
B63 
064 
065 
1366 

HNS~ 
'.11-' .. ' 
/,+- , 

ENH 
ENIl 

2 

WT 
FCL9 

067 ,:: 
06E' Xty 
069 RCL9 
070 ;: 
071 COS 
0?2 
IF? 
ti74 
1:i?5 
B76 
077 
B?B 
079 
0B0 
0Bl 
082 
0f3 
884 
OS5 
086 
0E? 
0Se 
089 
090 
091 
0'P 
1393 
094 
095 
B96 
097 
098 
099 
1136 
101 
UP 
HE 
104 
105 
Hit 
10? 
108 
109 
110 
111 
112 

4HrlS 
~LBLB 

B 
Gr01 

*LBLD 
PCL5 

,;:LBL1 
RAft 
:."""'.! ; ....... J 

CHS 
9 

CF3 
R,/$ 

F3'~' 

P08 
SF2 

'f.LBL2 

ST+l 
STC] 
Xty 

8T+2 
ET04 

PCL2 

ST+6 
RCL4 
RCL3 

~F' 

:\':1·' 

6 
AREA 

86 

KEY CODE 
16-21 

-41 
16 36 

-41 
-21 
-21 

02 
-24 

16 34 
36 09 

-35 
-41 

36 B9 
-35 
42 

16-31 
-35 
-45 

16 35 
21 12 

BfI 
22 81 
21 14 
36 B5 
21 01 
16-22 

-41 
16 36 
16 45 

-55 
-23 
-22 

Bc; 
16 22 B3 

51 
16 23 B3 

22 B8 
16 21 82 

21 02 
44 

35-55 a1 
35 !13 

-41 
35-55 B2 

35 04 
82 

-24 
36 B2 

-45 
-35 

35-55 l16 
36 84 
36 B3 

34 
-41 

36 05 

7 
±I'::. 

87 

COMMENTS 

BRG 

QD 

Azimuth 

Azimuth input 

Deflection angle 
input 

Data entry 
Was data input? 
Yes 

If not, set flag 
for non print 

Calc. SBR. 

8 9 
R 180 

88 89 

,. 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

,-----}13 - -45 
114 STD7 35 B7 170 

115 f;:CL5 36 85 
116 + -55 
i of-: 
J. 1 ;- nos 35 B5 
118 /?-tD 16 46 3et up display 
119 -tHt'fS 16 ~r 

,j,J 

126 RCL2 36 B2 
r' 1 PCL! ~.- 81 ,jb 
1 ~ .. -. 
£..~ F'1" 16-31 

ri-:! GTOE 22 15 Go to print routine 
124 .,LBLE: 21 B8 180 

~ ",&::' .~,;::,y -41 Data set up 
J. ... '-, 

126 RJ -31 
1-:'7 ~! GT02 ? .... 

-"- B2 
128 lLBLo. 21 16 11 Azimuth-+Bearing 
1-:'0 ,-_.' [lEG 16-21 
130 HNS-t 16 36 
131 ENH -21 
17 ':' ....... SIN 41 
133 81N-1 16 41 
134 \ <.·0? 16-45 190 

135 CHS -22 
136 -'+HMS 16 35 
137 FPT.\ -14 Bearing 
17 ':- RJ. -31 .... \0-

pq 9 B9 
140 6 BB 
141 -24 
142 1 B1 
143 + -55 
144 TNT 16 34 200 

145 PRTX -14 
Quadrant 146 /?TN 24 

147 :+:LBLc 21 16 13 Supp. Angle 
148 RBS 16 31 
149 RCL9 36 --til..! ~ 
1 :'it:) '.':~"" -41 ,"j.,.. : 

151 CHS . ." .-, -La:. 
1 C;'.:> HMS+ 16-55 
1C;~ RTN 24 
154 F)'S 51 210 

160 

220 

LABELS FLAGS SET STATUS 
A ~ AZIMUTH ~D.INPUT DDEFLEC.L E 

P.O.B.INI R-+-PRINT 
a 

FLAGS TRIG DISP 
a b c L d e 1 NON PRINT ON OFF 

AZ-+BRG BEARING/QD SUPP. a 0 ~ DEG Kl FIX fJ 
0 1 2 3 4 2 1 0 ~ GRAD 0 SCI 0 

USED CALC.SUBR. 
2 0 4!: RAD 0 ENG

4
0 

5 6 7 BoATA SETm 9 fJATA ENTRY 3 0 ~ 
n __ 



64 Program Deserip'ion I 
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 

Program Description, Equations, Variables COGO-12 is a member of the coordinate geometry 

series des~ribed 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. 

COGO-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. 

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS a 
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. 



Sample Problem(5) Traverse the above figure obtaining results shown below: 

SYMBOLS: SIDE AB 
----~~~~----------

AZ >= Azimuth 

ds = Slope distance 

VA = Vertical angle (*) 

d Horizontal distance 

d' = Vertical distance 

SIDE BC 

A'?, 102~ 29' 52" 

ds 114.6091 

VA = - 5~54'17" (ZA"'"95~54'17") 

d = 114.0010 

d' = -11. 7904 

AZ = 75~14'52" 

ds = 116.1812 

VA = +7~14'23" (ZA = 82~45'37") 

d 115.2550 

d' = +14.6413 

SIDE CA 

AZ -91~12'11" 

ds 222.8228 

VA - 0~43'59" (ZA = 90~43'59") 

d 222.8046 

d' - 2.8508 
Upon completion of closed traverse, recall the area 3007.3999 

Solution(5) 1l00IENTt] 1200IA] 75.1452IB] 116.1812[RIS] 
7.1423[RIS] + 1129.3485 NB 

1311.4557 E 
[E] + 75.1452, AZ; [E] + !15.2550, d; [E] + 14.6413, d'. 
27.15 [D] 114.6091 [RIS] 5.5417 [CHS][R/S] + 1104.6784, NC 

+ 1422.7554, EC 
[E] + 102.2952, AZ; [E] + 114.0010,d; [E] + -11.7904, d ' . 
88.4749 [ENTt] 3[f][B] 222.8228[R/S] .4359[CHS][R/S] + 1100.0005, NA 

1199.9999, EA 
[E] + -91.1211, AZ; [E] + 222.8046, d; [E] + -2.8508, d'. 
[fleE] + 3007.3999, AREA 

Reference (5) This program is a modification of the Users' Library Program 

H04782A submitted by Carl M. King. 
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STEP 

1 

2 

3 

4 

5 

6 

7 

R 

9 

10 

11 

12 

COGO-l2; SLOPE SHOT TRAVERSE 

AZ + BRG BRG/QD INPUT SUPP. L 
P.O.B init. AZIMUTH I P INVERSE DEFLEC.L 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Load card, sides 1 and 2 

Enter point of beginning and initialize Northing 

Easting 
For Bearing Traverse: 

Input Bearing and Quadrant BRG 

QD 

OR: Azimuth AZ 
Input Slope Distance ds 

Input Vertical Angle VA 

and read Northings and Eastings 

Read Azimuth 

Read Horizontal distance 

RA.<lrl VArr; 1'",1 d; <:r.<l"1' A 

--
For Deflection Angle Traverse: 

Input Deflection angle and repeat ± !l 0 

steps 4 through 8 

For Inverse Traverse: 

See "COGO General Instruction" Sheet 

After closure of traverse obtain area 

NOTE: If you prefer to use Zenith Angles* 
rather than vertical angles modify the 

program as shown on the Addendum on 

Program Listing II 

(* definition: Z = 90_ - VA) 

AREA 
RtPRINT 

KEYS 

I 1 [ __ ~. I 
c=JL I 
[ENTtJ I_ I 
I A I[=-J 
I Il=-=- I 
I E}JTt 1 i-=~~ I 
i-i--=:J I B~ 
O-~II _--_I 
IRIS I r-- I 
1- ~~J [ -

J 
IRIS 1 [-- I 
[--Ii I 
I -

_J l __ I 
1 E II 1 
[- E - j I 1 
I E 1 1- ~ I 
I I [ ~J 
1 J L_ ~~~I 
I 

-- I [~ ~-I D 

I J I I 
1 ~_ _ I I I 
I -~J L I 
[ 1 I 1 
1- - If ~ _J 
l f I L_~--I 
[-~ -1 L-~~ 1 
[ I l--~--I 
l_~ I [ J 
[ lL_l 
1 1 [~_I 
[ Il- I 
I I L I 
I 1 [- _J 
1 I [ -I 
[ I [ I 
[ II - I 
I 1 [ 1 
1 I [ I 
1 II I 

OUTPUT 
DATA/UNITS 

180 

1.0000 -0 
1.0000 -0 

0 

Northing 

Easting 

AZ 

d 
d' 

1.0000 -Dc 

AREA 



STEP 

€W ~ 
l1fi2 
0B? 
€if 4-
ee~ 

Bef 
Be? 
ees 
0e9 
eE 
011 
BE 
€IE 
B14 
€lIS 
Blf 

KEY ENTRY 

:: T,-":: 
"-" . I_:~ 

SEd 
CL,'.:; 

8 

ST09 
PTN 

t·o':-+'·..' 
,",+- : 

RCLl 

KEY CODE 

21 11 
35 02 

,.Ii. 

35 fi1 

35 136 
61 
BB 
BB 

35 69 
24 

21 13 
36 02 

-45 
-41 

36 111 
e17 -45 
BE GTOB 22 Be 
019 *LBLb 21 16 12 
B28 X:Y -41 

1.,'-+'.: 
,.~.~ , 

B24 ENT1 
02': 
B2£ 
B27 
B2t' 
1329 
B30 
B3~ 

e32 
0T: 
€I 3,0: 

2 

T"T ~N I 

peL9 

,\'::'Y 
F:CL9 

CDS 

€I;;: .; ... 
e3f 
B3? .:,.HW:; 
B3S *LBLB 
839 HNS':" 
B4fi STOB 
041 Gr01 
1342 ,LBLD 
B43 HNS-+ 
B44 peL5 
1345 + 
04f 8T00 
B47 ,LELl 
048 €I 
049 8T03 
05e EEX 
051 CHS 
1352 .9 
05? en 
054 R./S 
€ISS F3'~' 

es£ GEBE: 

16 36 
-41 
-21 

iJ .-, 
t:, • .;: 

-24 
16 34 
36 09 

-41 
36 €IS 

-35 
42 

16-31 
-35 
-45 

16 35 
21 12 
16 36 
35 B6 
22 61 
21 14 
16 36 
36 85 

-55 
35 Btl 
21 81 

Bli 
35 B3 

-23 
-22 

f/9 
16 22 133 

16 23 133 
23 eE: 

I 0 AZ or A, 1 N 
2 

E 
so 81 82 

A 

971'rc,gram I~is'in~ I 
COMMENTS 

P.O.B 
E 

N 
Initialize 

Inverse 

Go to Calc. SBR. 
BRG/QD Input 
BRG. 

QD 

Azimuth 

Azimuth input 

STO AZ 

Deflection angle 

AZ 
STO AZ 

Slope Dist. Input 
Data input? 
Yes 

STEP 

REGIS, ~n~ 
3 4 5 

d' d AZ 
83 84 85 

J o 

KEY ENTRY 

057 8T04 
B5B 0 
B59 CF3 
B613 ~:.···S 

@tl ,cT' 
f162 GSB8 
067 HI'! 8.:,. 
864 \':Y 
B65 .:,.R 
8£6 .\':"r' 
Be ST03 
B68 PJ· 
869 RCL0 
87e ,~,;::'r' 

@n .:,.R 
872 .. ·LBL0 
87:? 
@74 
1175 
B7f 
IF? 

STD? 

ETOS 

f17S F.:CL2 
879 + 
BB0 
B81 
BE:2 
@83 
BS4 
B85 
BB6 
138? 
eB8 
B89 
BClP 

891 
892 
B93 
€l94 
@9S 
f19t 
B97 
@98 
B99 
IBe 
1 13 ~ 
1&2 
If13 
104 
les 
let 
1B7 
les 
1139 
11£1 
111 
112 

~:T-6 

F.:CL2 
ReLS 

+ 

ST02 
I?CLl 
FeU 

+ 
8T01 
PCLE: 
F.:CL? 

+P 
S·T04 

SiD5 

SF2 
F:J 

,LBLE 
RJ 

F'PTX 
F2? 

GTD2 
RTN 

,LBL2 
RJ 

RCL3 
brOE 

PTN 
,:"BLE: 

RJ 

6 

AREA 
86 

f)7 

KEY CODE COMMENTS 

35 @4 --,-----------------~ 
8u 

16 22 f13 
51 

16 23 83 
2J BE: 
16 36 

-41 
44 

-41 
35 83 

-31 
36 B6 

-41 
44 

21 B(i 
35 87 

-41 
35 B8 

82 
-24 

36 82 
-55 

35-45 @6 
36 B2 
36 88 

-55 
35 82 
36 €II 
36 B7 

-55 
35 81 
36 88 
36 87 

34 
35 84 

-41 
35 85 
16 35 

16 21 82 
-31 

21 15 
-31 
-14 

16 23 82 
22 132 

24 
21 82 

-31 
36 83 
22 15 

24 
21 8e 

-41 
-31 

Vertical angle inpu 
Data input? 

I Yes 

Calc. SBR 

Set up to read 

Roll down and print 

Include vert dist. 
in stack 

Vertical Dist. 
in stack 

Data Set up 

789 

n (LAT. ) e (DEP . ) , Ron 
87 88 89 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

11-'3 UN 24 
114 :+LBLo. 21 16 11 Azimuth -+ Bearing 170 

115 HMS-t 16 36 
116 ENH -21 
117 SIN 4i 
118 SIN-I 16 41 
119 [;(@';' 16-45 
120 CHS .•. -, 

-~.:. 

121 -tH!'1S 16 35 
122 PRD:: -14 BRG 
12-'3 R.t- -31 
124 9 89 180 
pc; -- 0 Be 
126 -24 
1·"" Li' 1 81 
128 + -55 
129 INT 16 34 
13e PRTX -14 QD 
131 PTN 24 
i32 :;.LBLe 21 16 15 Recall AREA 

13-'3 Rel6 36 B6 
13.i HBS 16 31 190 

135 PRTX -14 
136 PTN 24 
137 *lBLc 21 16 13 Supplementary angle 
138 ABS 16 31 
139 RCL9 -.- 139 Jb 

140 ,~'::ti" -41 
141 CHS 2-' - 4 

142 HMS+ 16-55 
147 RTN 24 
144 p./s 51 2°CFROGRAM LISTING ADDENDUM 

~ -

Lor those desiring to use 
Zenith rather than 
Vertical angles modify 
program as shown: 

150 @E? HMS-t 1-.b 36 
1364 9 89 I, 
1365 6 136 
B6f ,\·::t)' -41 P Insert these 4 stE 

@£? - -45 
1368 I • ..'~t ... -41 64 ,",+-I Formerly step 

160 

220 

LABELS FLAGS SET STATUS 
A B C 0 E 0 

P 0 B in it A7;ml· t-h T ",,,:.r,,,,,, n",f'l",,, / R+ Print FLAGS TRIG OISP 

a AZ BRG 
b 

BRG/QD 
c 

Supp I 
d e 1 ON OFF 

-+ AREA 0 0 KI DEG Xl FIX ~ 
0 1 

Used 2 Vprr ni", 
3 4 2 1 0 Xl GRAD 0 SCI 0 

Calc SBR n",,,,;! 
0 Kl RAD 0 ENG 0 

5 6 7 8 Data settjp 3Data 
2 n_4 __ entr 3 0 Xl 
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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. Everyone 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 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

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 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability / QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



COGO 

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. All the programs have 
certain features in common so that they may be used consecutively without 
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 S PACKARD 
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