HEWLETT-PACKARD

PO 1IPO7

Users’ Library Solutions

COGO-Surveying

7&1 ?“E'x‘,
0.50  wx
6.4 106
1.94 ¥
ey

ani

[ i Jazesh ot
/1 s 2116 = :
v‘,% (J\((l*m[fgé J ¥ -x][& {oars 10 );:.mmj }






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 bottie 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 wiil extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found

‘ on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). |If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

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

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

REMEMBER! To save the program permanently, ¢lip 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 cusitomers, 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
d set of interrelated programs.
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Program Deseription 1

-~
Program Title COGO — SURVEYING: GENERAL DESCRIPTION AND INSTRUCTIONS

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

2206 Siesta Drive, Sarasota, Florida 33579
.

~ - i h
Program Description, Equations, Variables These COGO programs constitute a comprehensive

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

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

program has a SPECIALTY:

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

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

COGO-04: DIST.-DIST.INTERSECT'N COGO-10: TRANSIT RULE ADJ. -
COGO-05: TRAVERSE OF CURVE COGO-11: TO INSCRIBE CURVE

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

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

\_ J

4 N
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.

\_ _/




Program Deseription 11
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Three systems for denoting HEADINGS in angular degrees:
Fig 1 - This is how a navigator reads his compass, and surveyors call it North

AZIMUTH. It is a positive angle reading from the North 0° to 360°,
Fig 2 - Also with the zero point at the North, you can read the W'ly quadrants as
a negative (-) angle. This is equivalent AZIMUTH, and this is how the CALCULATOR

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

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

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

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

answers for input expressed in either of these ways.

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

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

Quadrant no. Quadrant Bearing Distance
1 NE + +
2 SE - -
3 SW + -
4 NW - +

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

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




GENERAL DISCUSSION

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

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

Key [A] stores Northings and Eastings (coordinates) of the Point of Beginning
(P.0.B.) and initializes the program.

Key [£] [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) 1In these COGO programs angles are always entered and read out in Degrees, Minutes,

Seconds (the DD.MMSS format).

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

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



STANDARDIZED DATA ENTRY & TRAVERSE OPTIONS

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

options are indicated with an X:

COGO

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

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

Another interesting feature of all these COGO programs, which you should be aware of, w
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 zerc (0) distance, the calculated
"backsight" will always be exactly N O°0C0'OO"E. In other words, you cannot establish
a new heading by traversing exactly a zero (0) distance.

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

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

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

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

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

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

Given:

Northings 1100.000

Point "A":

1200.000
Thence run N75°14'52"E, 115.255'; thence deflect 27°15'00", 114.001' to point "cC".

Eastings

Solution(s) Field Angle distance Bearing Northings Eastings Point

- - —— 1100.000 1200.000 "A" (Given)
—— 115.255 N75°14'52"E 1129. 3485 1311.4557 "B"
+27°15' 00" 114.001 S77°30'08"E 1104.6785 1422.7554 e
Alternate: —--= -—- -—= 1100.000 1200.000 "A"

T 115.255 N75°14'52"E 1129.3485 1311.4557  "B"
+207°15'00"  -114.001 $77°30'08"E  1104.6785 1422.7554  "c"

(Azimuth Angle calls for negative distance.)

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

_ALWAYS make at least one BEARING TRAVERSE before proceeding with DEFLECTION ANGLE

traverses.




° User Instruetions
COGO (General)
1AZ—*BRG. BRG/QD INPUT SUPP. Z AREA Z}
P.O.B. BRG. TRAV. INVERSE DEF. TRAV. RYPRINT
STEP INSTRUCTIONS DATAUNITS KEYS Dfrli\T/SlrilTTs
1 |Load card, sides 1 and 2 f___1 ;:::J
2 |Input point of beginning (P.0.B.) Northing LEij ,
Easting Lji_][, ) I 180
Bearing Traverse: [:i::][::;;]
3 enter Bearing* OR Azimuth. DD .MMSS L;ﬂ, ][~ - |
4 IF angle is CCW (negative): réﬁig}L 41 j:DD-MMSS
5 with proper sign attached: {Aggj][igi;l 1 .0000-09
6 Enter distance. d, I h} E:::J
7 IF angle is SE or SW Bearing: i Qﬁsil(ﬁr ] tdq
8 with proper sign attached: lR/S ][VLE;J ﬂorEh'gs
9 roll down to read: Eastings l'g,_wl,;:;il fastings
10 roll down to read: Azimuth - [ E,W]rﬂ,;i] hzimuth
3! *1f bearing/quadrants are input -bearing tﬁl;ﬂ r AT
quadrant 1 | f ][ B 7J 1.0000-09
Deflection Angle or Angles Right: {,,7 l[rﬁﬁi]
11 enter ANGIE. DD.MMSS L |
12 IF angle is CCW (negative): lcas || | |Zpp.muss
13 with proper sign attached: [ D |l ,J 1 .0000-09
14 enter distance. d» l ’IWA,;
15 IF angle is from BACKSIGHT: [Cﬁsm][rﬁ:;J i do
16 with proper sign attached: [Ezsi][;;iij North'gs
17 roll down to read Eastings | E l[;ﬁw ] Fastings
18 roll down to read Azimuth [ || ] pzimuth
19 |Inverse Traverse: enter Northings Np L_Niﬂ ’7 AW
20 enter Eastings E, ¢ |l | North'gs
21 roll down to read Eastings [;577‘[ I Fastings
22 roll down to read Azimuth l E ll | Azimuth
23 roll down to read distance l E ][ 7J istance
Angle Supplement Routine: for converting 2nd or [WVAJ I:,,l
3rd quadrant AZIMUTHS to BEARINGS, INTERIOR N
ANGLES to DEFLECTION ANGLES, and vice versa. [ ]Lﬁ:ﬁj
24 | (Output = 180° - input) (DD.MMSS) Azimuth [ f ]I C J Bearing
25 |TO READ enclosed AREA, traverse to POB, then | £ || g | |[sq. Ft.
26 |To convert Azimuth to bearing/quadrants VA [,f IL;A;J Bearing
[ Il : ‘ Quadrant
I .
I N
N
I




Program Deseription |

‘
This Hewlett-Packard translation is based on program 02825A written by
CARL M, KING
2206 Siesta Drive, Sarasota, Florida 33579
\_ y,
~

Program Description, Equations, Variables COGO-01 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
to each other; i.e., they do not alter the
Any traverse leg can be a SIDE SHOT.

to the correct mode and then it is treated

in your traverse, and they are unrelated
"backsight" setting.
You merely set the program "mode switch"

as a SIDE SHOT.

If you wish to make

just one SIDE SHOT, you press 1[f] [D] and the program automatically cancels the

side shot flag after the shot. If you wish to make several SIDE SHOTS, you press

2 [£f] [D] and then all subsequent traverses are SIDE SHOTS from the same originating
point and from the same "backsight". When you wish to move the instrument, and
advance the traverse again,you will need to reset the "mode switch" to traverse
[D]

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

mode. Just press 0 [f]

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

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




Program Deseription 11

Sample Problem(s) Commence at point A, for a P.O.B.
(set multiple side shot mode) to points P, Q. Continue traverse (reset to traverse

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

BQ,

"angles right" and negative distance.)

For calls BP , & BC, use DEFLECTION TRAVERSE.

(i.e.,
For call CA use INVERSE TRAVERSE.

See solutions below. Quantities in parentheses are calculated; others are

given as shown in sketch.

S
N.
L~
_/
=

Traverse to point B; make SIDE SHOTS

Angles

Leg Right Azimuth Distance Northings Eastings

P.0O.B. -- -- -- 1100.0000 1200.0000
Brg.Trav. AB - 75°14'52" 115.255 (1129.3485) (1311.4557)
. BP 159°07'13" (54°22'05") -75.531 (1173.3510) (1372.8455)
Side shots 935  119°01'15"  (14°16'07") -48.499 (1176.3513) (1323.4092)
BC 207°15'00" (102°29'52")-114.001 (1104.6785) (1422.7554)
Inv.Trav. ca - {-91°12'11") (222.805) 1100.0000  1200.0000

Area enclosed in triangle ABC = 3008.0442

Solution(s)
100 [ENT4] 1200 [A] 75.1452 [B] 115.255 [R/S] +ll29.3485,NB

[E] » 1311.4557, EB

2 [f] [Dl* 159.0713 [D] 75.5310 [CHS]
(E] > 1372.8455, Ep; [E] > 54.2205, AZ BP
119.0115 [D] 48.499 [CHS] [R/S] + 1176.3513, NQ;
[F1 > 14.1607, AZ BQ.

O [f] [D] * 207.15 [D] 114.001 [CHS] [R/S] - 1104.6785, N_;
[E] > 1422.7554, E ; [E] > 102.2952,AZ BC,

1100{ENT4] 1200 [c? +1100.0000; N [E] > 1200.0000; E,

[E] - -91.1211, AZ CA; [E] — 222. §o45 DIST. CA.

[f] {E] - 3008.0442, AREA.

[R/S] > 1173.3510, Np;

[E] » 1323.4092,EQ

*setting "Mode Switch" fox traverse,
ively. I

multiple sideshots and back to traverse,respect ~

/

7

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

submitted by Carl M. King.

N




User Instruetions

coco -01:

AZ~>
P.O.B.

BRG/QD INPUT SUPP. /
BRG TRAV INVERSE

(@)] A

BASIC TRAVERSE, INVERSE AND SIDESHOTS

MODE
DEFLEC.TRA

4

AREAV
R

See "General COGO" instructions for use of

other options: i.e., AZIMUTH -BEARING,

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 |Load sides 1 and 2 [::ij Lﬁ_::
2 |Input point of beginning (P.O.B.) Northing ENTE '
Fasting - O [ | 180
For Bearing Traverse: [:::j if“J
3 |Set mode switch for traverse: Q ﬁ' ’g' I °
4 |Follow instructions on "General COGO User ‘
Instruction Sheet" Step 3. or Step 10. -
For Deflection Angle Traverse or Angles Right: B N
If needed, set mode switch for traverse.* 0 f D I 0
Go to "General COGO instruction sheet" Step 11
For Inverse Traverse: l
7 |Go to "General COGO instruction sheet" Step 19. I
For Side Shots: e l
8 |Set mode switch for side shots: single- 1 £ D ‘ 1
multiple 2 £ D | 2
9 |Go to "Deflection Angle Traverse" instructions"} l
(i.e. use angles right and negative distances A.R. D I 1.0000=09
~-dist. R/S | Npy
E | Epf
E | AZ,,
10 |To return to traverse after side shots, reset I
to traverse mode and continue traverse. 0 f D l 0
11 |After closing traverse obtain area. f E I Area

SUPPLEMENTARY ANGLE, etc.

_——— — — — —_——_— — — ———_—— — — — — — — — —— — — — — — — — ———
_—_-— - __——_——_—_—— — — — — — — — — — — — — — — — — — — — —

—_— e e e e e

F_
U U |




97 Program Listing 1

10
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
21 i} P.O.B. asy  STO07 35 ar
i 35 8z Easting @5t RCLZ 36 &z
-3 ac-q + -55
35 61  Northing 858 RCLE 36 85
-Ei fe! RCLI 36 81
35 66 sz + -35
B 863 RCLT 36 87
ag #54  RLCLE 36 @&
gé acs +F 34
35 g5 Initialize @ce  IT04 35 @4
24 ae? R -3i
i 13 |Inverse @58 +HMS 16 35
7 3¢ &z B6S 5702 3% &3
-45 Dep. a7e F17 16 23 a! Multiple sideshots?
a1 -4; | 71OETO 22 a1
” 36 8 ‘ 87z F2% 1p 23 82 Single sideshot?
-45 Lat. @77 ETO1 22 @i Yes
pIE  ETOG 2z @8 |Go to calc. SBR. 874 LST¥  16-¢2 | No. set up for
819 ¥iEik 21 16 12 Bearing/qd input '-'“"Z ET0S 33 85 traverse
az@ W -4} 8re 4 -3
@z 1€ 3  Bearing o R _
g2z —41 | erg  oTa 35 o1
8zz -21 ara Ré =31
az4 -z age 5102 35 ez
25 az ags RCL7 36 87
aze -3¢ A8 z Z
8z7 1€ 34 ags : -24
aze 36 8% | B2d - -45
25 -35 BES  RLLE 36 BE
a3 -41 855 : -35
a3l 36 85 g7  ST-& 35-45 @6
@3z -35 aes  RCLZ 36 8z
azz 4z BE2  RCLI Jé a1
34 16-3i as@  RCL3 36 82
azs -3 a9: wlEBL! 21 a1 Setup for side shotg
s - -45 Azimuth 89z RCL4 3& 84
@i7  &TOZ £2 @2  |Go to calc. SBR. 652 -f‘%';’r" -;;"
o BB Pt = . . Iep ’- -3
o e G5 [hetmuth input 095 ylELE 21 15 |Rolldown & print
a4¢ EToz 22 8z ase R -3
841 sLELL 21 14 Deflection angle aar7 T -14
642 HMS+ 16 3€ input 55 R 24 .
@43 RCLS 36 @5 B39 wiELE 21 BE Distance entry set
844 + -55 166 HEY -41 up
845 yLELZ z1 gz  |Calc. SBR. 1@z R -31
g4e EEX =23 182 FETN 24
a47 CHS -27 163 xLBio 21 16 11 Azimuth ->Bearing
g4z [ as 184 HME+ 16 36
845 CF3 16 22 @3 185 ENT? -21
asa Feg 51 Distance input 18e SIN 41
@51 F3% 16 23 82  |was distance input ter  SINY Ie 41
BSZ  GZBE 27 B8 1e8  ¥<@° i6-45
) Yes " A
@5z +F 44 185 . -2z .
@54 sLELA Zl 8@ |Calc. SBR 118 sHHS 16 35 Bearing
@55 5708 35 8& 111 BETY -14
ass R2Y -4 112 Ed -31
REGISTERS
0 1 2 3 4 5 6 7 8 9
N B AZ d AZ AREA dep lat 180
S0 S1 s2 S3 S4 35 S6 S7 S8 S9
A B C D E 1
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
z a a5
114 é ai 170
112 = -2
11€ 1 @i
117 + ]
118 INT 16 34
113 PRTY -14
128 RTH 24  (uadrant
153 o ' Mode Switch
122 i
22 sTOH i
2% »LELE 180
1;3 ’Lgég Traverse Mode
126 CF2
127 RN 2
28 #lBL1 21 81 . .
129 SFF i6 21 @F Single sideshot
128 CF1 1e 22 @i
131 ETH 24
135 sLBLZ 2l 8z Multiple sideshot
132 SFY 1e 21 &1
134 CFz 16 22 @2 %0
125 ETH 24
136 wlBle 21 16 15 | apea
137 ECLe 36 @&
13¢ g Ie 3
125 ERTH -14
14€ <] 24
Iéi wLE: lo if Supplementary
14f il it_ e angle
142 RCLS 36 B
144 ¥ -41 260
145 CHE -2z
146 HME+ 1&6-55
147 RTH 24
150
210
160
220
LABELS FLAGS SET STATUS
A p.o.B. [Pazmmurn TNCinvERSE [PpEFLEC./ [E RYPRINT [O FLAGS TRIG DISP
b c d e ON
%\Z’*BRG. BRG. INPUT SUPP.L MODE AREA 1MULT.SIDE. o 0O DEG X FIX ®
0 1 2 2 2 ' O R | GRADDO | scI O
USED USED USED SING.SIDE
5 6 7 8 3 3 2 0O RAD (O ENG O
DATA SETUP DATA ENTRY 3 O X n—4—




12 Program Desecription |

~
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
\.

~ N

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 (O), 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(l;OOO-O9) may be given a

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

When this number is referred to in the User Instructions, it is represented by .
1.0000-09.

Operating Limits and Warnings

\_ J

4 N

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.

\_ J/
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:
Sketch(es) ,;4%
|
6 N,
%
.
r )
Sample Problem(s)
Start at point A, Enter P.0.B. coordinates. Make 1.0000-09 distance
BEARING traverse toward point B. (Azimuth = +106°08'03"). Imagine that you are
at point B. Make 1.0000-09 distance BEARING traverse toward point C. (Azimuth=
+15°47'57") (or you may use DEFLECTION ANGLE routine). Enter point C coordinates
using [C]. READ: Coordinates of point B and length of side AB. REPEAT, moving
toward point C.
Make 1.0000-09 distance BEARING traverse toward point C. Imagine that you are at
point C. Make 1.0000-09 distance BEARING traverse toward point A. Enter point A
coordinates, using [C]. READ: Coordinates of point C and length of side EE .
Change to another COGO program having INVERSE capability, (i.e. COGO-0l)and complete
the triangle, C to A, and recall the AREA, [f] [E].
SIDE AB: Azimuth =+106°08'03", Length = 593.5759.
Point B: Coordinates: Northings = 935.0526, Eastings = 1770.1971
Side BC: Azimuth =+15°47'57", Length = 276.0300
Side CA: Azimuth = -98°51'54", Length = 653.1534
AREA = -81921. sg. ft.
Notes: (1) Negative sign occurs when counter-clockwise turns enclose area, as in
this example. (2) If measured distances were in meters, the area would be
\}nterpreted in square meters. )
[ )
Reference (s)
\. _/
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Program Deseription 11

Reference(s) 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.

~
Sketch(es)
\_ J
s )
Solution(s)
Using Bearing/Quadrant Inputs:
1100 [ENT4] 1200 [A] 73.5157 [ENT4] 2 [f] [B] [R/S]
15.4757 [ENT4] 1 {f] [B] [R/S]
1200.6548 [ENT4+] 1845.3508 [C] - 935.0526, Ng;
[E] +1770.1971, Eg; [E] -106.0803 AZ AB
[E] +593.5759, Dist. AB
Continue, now using Azimuth inputs:
15.4757 [B] [R/S] 98.5154 [CHS] [B] [R/S] 1100 [ENT4]
1200 [Cl =+1200.6554, Np; [E] - 1845.3510, EA;
[E] > 15.4757, AZ BC; [E] > 276.0307, Dist CA.
If desired, change to COGO-Ql1 with inverse capability, complete the
traverse and obtain the area. (81921.1828 sq. ft.)
W,
— —




User Instructions &

1 COGO-02: BEARING - BEARING INTERSECTION

AZ~>BRG BRG/QD INPUT SUPP./ AREA
P.O.B. BRG. TRAV._ N;E3/N5E,; _DEFLEC.TRAY RYPRINT
INSTRUCTIONS INPUT KEYS ouTPUT

DATA/UNITS DATA/UNITS

Load sides 1 and 2

S | —
Input point of beginning Northing | kTt | LkgAJ

Easting AT | 180
For Bearing Traverse: E:i:] ji,kJ
Follow instructions on "General COGO User [ 7 ‘ - ‘
Instruction” sheet, step 3. I J
For Deflection Angle Traverse or Angles Right: (7 l
Go_to general "COGO User Instruction® shno+, ]
step 11. ]
For Bearing-Bearing Intersection: '
Do two bearing traverses with no distance s l
inputs; with azimuths azimuths B I 1.0000-09
R/Shl orthing
or with bearing quadrants bearing ENT“
oD £ || B 1.0000-09
(Deflection angles; using [D], also work) R/S ‘ Northing
(Repeat above, for second traverse)
Enter coordinates of terminal points N3,Northin ENT+
F3,Fasting c Northing
Read results E EaSting
E Azimuth
E Distance

If desired, change to another COGO program with

obtain area.

l
|
l
|
|
|
l
|
l
|
|
|
|
|
|
l
inverse capability, complete traverse and [
l
l
|
l
l
;
l
l
|
|
l
|
|
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16 97 Program Listing |1
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMME_NTS
ae! LA 21 11 P.0.B. N+E 857 ¥LBLD 21 14 Deflection angle
ae: tug 33 8 asc  Hhs+ 16 3& traverse
aaz R -31 @59  RCLS 36 85
ped  STUL 33 @l Bem  STOR 35 65
ees LY -51 a61 Fi? 16 23 @i
Bec  STOE 35 ac @62 CLX -5i
aar i ai 863 + -55
aez & 8s 064 EEY -23
ez a ae @65  CHS -z2
e1e oz 33 @3 Initialize 866 & as
a1y 2 TH 24 @67  CF3 16 22 83 ,
a1z 'LL 21 13 Terminal Coord geg Fog 51  [fnput distance
@13 L2 36 @2 RED £37 16 23 a3 jlas dist. input?
@14 - 45 |pep. @7e  GTOE zz Bg  [es _
@rs - az -4 @71  SFZ 16 71 82 [No - nonprint
aie  RCLI 36 @l 877 ¥LEL} 21 81 Calculation subrouti
817 - -45  |rat. A73 o 44
aie 3F 34 @74 5703 35 a3
g13  HERY -41 @75 H2Y -41
a8z 5704 33 84 @re  5T04 35 @4
@21 ROLE 36 @8 277 2 8z
ez - —43 ars £ -24
@23 RCLS 36 &5 79 ROLE 36 &2
824 FRCL4 36 @4 age + -55
a2s - -45 ag! P -35
aze + -55 @8z  5T-6 35-45 &€
27 LETX 16-63 @83  RCL4 36 a4
B2g  &IN 41 @84 RCLZ 36 az
azs MY -41 ags + -5%
a3 SIN H gge  STOZ 35 ez
#31 z -24 @87  RCL3 36 83
g3z % -35 egs  RCL: 36 a1
@3z  RCLE 35 ag gga + -5%5
634 H2Y -4] ass  STO! 35 @i
@35 &T01 22 Bl Go to calc. SBR. @ai ROL4 36 a4
63¢ ¥LELE 21 16 12 |poaring/oa input @92  FoL3 3¢ 83
83r oz -4i Brg. @9z +F 34
838 HMS? 16 36 As4 T4 35 @4
azs H -41 od. 495 XY -41
B48  ENT? -21 89 STOS 35 85
841  ENTT 2i 897  >HMS 1€ 35
84z z oz 898 £T03 35 e3
843 2 -g4 899 Ri -3i
ad4 INT 16 34 168 CF! 16 ZZ !  R011 down
845  RCL® J6 85 181 *LBLE 2118
a4c ¥ -35 182 R4 -3 .
@47 -41 18z Fz 1€ zz gz  Display only
84& 36 @9 1@4 Rt 51 Print
843 -39 185 PRTH -14
ase 42 186 FIN 24
51 16-31 187 #lBLE 21 88 Input setup
3z -3a 188 K=y -41
a53 - -45 109 Ri -31
B54  +HMS 18 35 |az. 118 &TCl 2z al _ _
@55 LBLE £l 1&  |Azimuth input 111 #LBLa 21 16 11  |Azimuth -Bearing
@5¢  3F1 1€ 21 el I HMS+ 16 36
REGIS icno
0 1 2 3 4 5 6 7 8 9
N E A° Used, d A, AREA Aq 180
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1

ne
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STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
117 ENT: -2i
114 SIN 4] 170
115 SIN 16 41
11e X487 16-45
117 CHE -2
118 +HAS 16 35 |[BRa
118 FRTY -14
128 Fé -31
121 g ge
12z & ae
123 = =24
124 i a1 180
i2s + -55
12¢& INT le 34
L oD.
27 FRTH -14 =
128 ETH 24
" . e e I S
22 #iEle Z1 16 13 upplementary angle
136 ARS 16 3i
131 RCLG 36 8%
3z HEY -4]
133 LHE -2z
134 HME+ 16-55 190
135 RTH 2
136 xLPle =21 16 15 Area
137 <CLe 36 86
13¢& ABS 16 31
139 FETH -14
140 ETH 24
141 o5 al
200
150
210
160
220
LABELS FLAGS SET STATUS
A B (ﬁ] D E 0
P.O.B. BRG. TRAV |N;E;/N,E5 [DEF. TRAV. RY FLAGS TRIG DISP
a b c d 1 ON OFF
AZ~>BRG BRG/QDINPYT SUPP.ANG AREA USED o 0O DEG ™ FIX K
0 1 2 3 2 bd 1O
CALC. SBR non pring » 5 2| S E | g6 O
5 6 7 8 3
DATA SETU DATA INP O & n4
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Program Title COGO-03: BEARING-DISTANCE INTERSECTION AND TRAVERSE

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

Program Description, Equations, Variables

UNKNOWN DISTANCE:

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

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

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

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

significance, if you are making a "backsight".

Operating Limits and Warnings

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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( ] "' )

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

(Azimuth = +104°08'03" , press [B], [R/S]1.) Enter coordinates of point C. (Northing
= 1200.6548, press [ENT+], Eastings = 1845.3508, press [C], Radius = 276.03, press

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

Select one value to remain in the x-register.

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

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

Side Bearing Azimuth distance Northings Eastings Point

S

1100.0000 1200.0000 A
AB  S75°51'S57"E  +104°08'03" (496.0369)

( 978.8711) (1681.0202) (B)

1200.6458 1845.3508 C
Change programs, and complete closure. AREA = 3291.6476

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

Solution (s)1100[ENT4] 1200 [A] 104.0803 [B] - 1.0000-09
- [R/S] ~ 1100.0000
1200.6548 [ENT4+] 1845.3508 [C] - 601.2346
276.03 [R/S]> 496.0369, 4
[E] = 706.4322, 4'
choose 4 [RT]1> 496.0369 (Display only) .
L [R/S]* 978.8711 Northing
r [E] »1AR1.0202 Easting
OR for Bearing/Qd input 1100[ENT] 1200 [A] 75.5157 [ENT] 2 [f] [B] - etc.

Reference (s) This program is a modification of the Users' Library Program #02827A
submitted by Carl M. King.
SURVEYING THEORY AND PRACTICE - 5th Edition - 1966 - McGraw-Hill Bk.Co.
Raymond E. Davis (Bearings & Azimuth page 260
Francis S. Foote (Deflection Angles page 262
Joe W. Kelly (Rectangular Coords. page 454

(Display only
ignore)
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User Instruetions
COGO-03 BEARING DISTANCE INTERSECTION
AZ>BRG. BRG/QD INPUT SUPP.L
BRG. TRAV._ N3E3, R R}, PRINT
STEP INSTRUCTIONS o A'T':SS;'TS KEYS o STT/S‘;TTS
1 Load side 1 & side 2 [:::j [:::]
2 Input point of beginning Northing [Eﬁi;][;g_J
Easting LJL_] [ ] 180
For Bearing Traverse: [:::] [::;J
3 Follow instructions on "General COGO User l:i:,][iipjj
Instruction" sheet, step 3. l, ;J F —
For Deflection Angle Traverse: [;Aij [ J
4 Go to "General COGO User Instruction" sheet, L, AJ
step 11. [;f:”llW ,i
For Bearing-Distance Intersection: [tfgiqlf |
5 Take "Sighting" for point of intersection and ,,:j L 7”]
input Azimuth AZ Li§;j B J 1.0000=09
(or bearing, gquadrant) BRG hﬂ@1£][ ‘ Northings
. | £ Jl 8 | |1.0000-09
use 1.0000-09 distance 1.0000~09 rs/s | ] |worthings
6 For radius point: input Northings N3 LENTi][ 771
input Eastings E3 Lﬂgﬁil[ ;,} nx"
input Radius R lres 1L a
(e I ] g
X=d, y=d' (Take your choice depending on E;W J L:;il
problem geometry) { I[;ﬁ,l
7 If ' is chosen lr/s ][ | [worthing
8 If 4 is chosen [tgiHIMQQ;W Northings
LJQAJ ] Easting,

Note:

COGO-03 does not have inverse capability.

If no more intersections are to he calcnlated

vou will want to enter another COGO program

card such as COGO-0l1 for inversing.

‘ |

I

T

|
|
Il

Ay

B
L
IR

|
‘L“ :‘ “
A
I
|
|

|
S S S [ S IO R
T_"r_]—"{__
i

L

—_—— — —
|
i
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STEP KEY ENTR KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
G ] 21011 857 RCLS 3& @s
gz i gz |F-O-B- NEE 8sa = -35
887 i asa 2y -41
By Is @l @re  RCLS 36 @85
agc 5! Bg! ¥ -35
113 35 a¢ Clear area ac? cas 4z
g7 8l @éz Ft 16-31
Ag gt ey =33
GRS il s BES - -45 Azimuth
G1e 5 g5 Initialize B5E SHMS 16 I8
a1t 2 @c7  ¥LELE Zl (& | Azimuth input
8z 2i 13 Radius point BES & e
@iz JE BC distance calc. ges  STOS 25 85 CLR 5
alg -45 Dep. are + -5 )
] -4! 71 wLBLD 21 14 ' Deflection [/
g1& 3t &1 B7Z  HMEs 16 3&
giv - -43 Lat. 73 sLBLI 21 81
B +F 24 ar RCLS 36 85
81¢ HEY -4 7S + -55
@28 FCLS JE &2 @76 EEX =23
gz1 - -4& 77 CHS -2<
azz -4} 7e 3 ag
azz 44 a7a CFZ e 22 B3
g24 S Enter radius ase R 5 Input dist.
825 £ -2 881 wLBELE 2l 6g
azs 25 gz F3% 1€ 23 83 Was dist. input?
az7 Et i6-3! g2  ETas 22 a8 Yes
ae E+ i6-31 @84 SFF 16 Z1 @2 No, input 10~? and
B3 -35 85 xLBLZ 21 82 set for non print
3G - -45 age K 44
831 e 4 @g’  ET0% 5 88 Calculation sub-
B22 + -55 pee HEY -4 routine
gz HEY -4 #as  ET07 35 &7
B34 LETX 16-63 g z 2
BI3 - -45 RN z -24
aic ] ae B2 CLE 36 a2
@27 ENT? -21 @3z + -55
Bz Fe -3! ass -35
7% ¥LPLE 2115 Roll down and @ec  oT-¢& 35-45 @6
B4z Fi -3! 89%¢  RCL7V 36 er
a4; Fz¥ 18 23 B2 @s7  RCLZ 36 @z
a4z k<& 5 Display or 8ss + =55
@43 FRTY -14 . @os  STO0Z 35 82
644 RS 5p | Frint 1ee  ROLE 36 @8
84S RCLS J& @S 1a;  RCLL 36 8i
a4c -4! ies + -55
847  LTOZ 22 éz 182 £TO! 35 @1
847 #iBLb 21 16 1Z BRG/QD input 184 RCLT 36 87
B4z bihad -41 BRG 1@s  RCLE 36 B&
858 HME: 1& 3¢ 18€ 3P 34
as xEY -4 QoD 1a7  ST04 35 @4
BSZ  ENT? =21 i8¢ N2y -4
a53  ENTT -2 1as ETOS 35 @5
854 z a:z 118 *HNS 16 33
ast = -2 111 8TGS 33 €3
B A1 INT ie 34 iz Ri =21
REGISTERS
0 1 2 3 4 5 6 7 8 9
N E A° (pye) d A, AREA DEP. LAT. 180
S0 St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 GTGE 22 15 isplay
114 ¥LBLE 21 8¢ [Input setup 170
115 ¥y -41
11€ Ri -31
117 BTG2 22 ez
115§ #LBLa &1 16 11  Ppzimuth to
115 HMS+ 16 36 Bearing/QD
126 ENTY -21
121 SIN 41
122 SIN 16 41
127 5<87 16-45
124 CHS -2z 160
IS5 3HMS 16 35
126 FPRTX -14
27 Ri -31
128 S 83
125 & 66
176 z -24
131 1 8l
137 + -55
123 IHT 16 34
134 FRTH -14 190
135 RTK 24
126 *LBLc 21 Ie I3 Supplementary angle
137 RAES 16 31
138 RCLY 36 85
135 Xy -41
148 CHS -2z
141 HMS+ 16-55
14z RTH 24
147 FE-5 51
200
150
210
160
220
LABELS FLAGS SET STATUS
A P.0O.B. 8 BRG. TRAV cBRG. -DIST %EFLECTION ER# , PRINT 0 FLAGS TRIG DISP
a b c e 1 ON OFF
AZ~>BRG BRG INPUT| supM'T / o 08| pec ® FIX X
° T USED ? CALC 3 ¢ ? DRINT? ; S g gESD S ES'G g
5 6 7 9 4
I $aTa seTUP SDISTANCE |3 O g n




23

Program Desecription |

- )
Program Title COGO-04: DISTANCE - DISTANCE INTERSECTION AND TRAVERSE.

This Hewlett—-Packard translation is based on program 2828A written by
CARL M, KING

2206 Siesta Drive, Sarasota, Florida 33579 y
\

N
C’rogram Description, Equations, Variables COGO-04 is a member of the coordinate geometry
series described in the GENERAI, 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 acgepts 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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AREA = 63293.8059

Note: OQuantities in parentheses tabulated above are calculated in the program.
Solution(s) 1100 [ENT4] 1200 [A] 1200.6548 [ENT4] 1845.3508 [C] - 1200.6548, NB;
[E] > 1845.3508, Eg, [E] - 81.0806, AZ EB
[E] =+ 653.1532, Dist AB

276.03 [R/S] 496.0369 [R/S]+ 978.8711, N

[E] ~1681.0202, Ec
[E] >-143.2748, AZ B,
[E] -~ 276.03, Dist. B,

1100 [ENT4] 1200 [C] = 1100.0000, Np

j
|~
_ J
g A
Sample Problem(s)
Start at known point A, (Enter P.O.B. coordinates.)
Make INVERSE TRAVERSE to known point B. (Use defined function [C].)
Enter radius length Ry; press [R/S].
Enter radius length Ry; press [R/S]. Program completes traverse to C.
READ: Northings, Eastings and Azimuth and distance of side BC.
Make INVERSE TRAVERSE to point A.
Read area.
Note: Sequence of points A, B, C must be in clockwise (CW) order.
Side Bearing Azimuth distance Northings Eastings Point
1100.0000 1200.0000 A
AB N81°08'06"E (+81°08'06") (653.1532)
1200.6548 1845.3508 B
BC S36°32'12"W (-143°27'48") 276.0300
( 978.8711) (1681.0202) (c)
CA N75°51'57"W (= 75°51'57") 496.0369

submitted by Carl M. King.

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

[E] > 1200.0000, Ep
[E] > -75.5157, Az CA
[E] > 496.0369, Dist. CA
\_ [f] [E] » 63293.8059, AREA )
( )




v
User Instruetions %
COGO-04: DISTANCE-DISTANCE INTERSECTION
¢ p
E AZ->BRG. BRG/QD INPUT SUPP.L AREA
B P . BRG.TRAV._ INVRS/DIS DEF.TRAV. __ RYPRINT
STEP INSTRUCTIONS DATAIONITS KEYS DATANIS
1 |Load sides 1 & 2 [:::] [:::]
2 |See "General COGO User Instruction" sheet for [:::]
Bearing & Deflection angle traverses E;;:]l,,, |
For Distance-Distance Intersection: E::;][:::_
3 lPlan sequence of points, so that as you mave r ] — -
from #1 to #2 to #3, you make a clockwise [,:ﬁJ jj}
(CW) circuit. Lﬁ ;T .
4 lComplete inverse traverse, point #1 to point #2 [ fJ
See "General COGO Instructions" ]
then: ip‘
input first distance (Bearing right,CW) Ry R/S | (R])2
input second distance R> ﬁ/s ] . Northing
AJ;J Fasting
E Azimuth
E Distance
5 |Complete traverse as desired and obtain area,

(see general instructions)

e e

————_—_——_——_———_—_—_—_—_—————— ——_—— —_—— —  —
' X . ) . .

i

B i B "
: , : ) . . ‘ . . .
— e e e — e
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
8E; LELA 21 il P.O.B. N & E @a7  FRCL4 36 64
ggz ZT0Z 35 B2 @5z RCLZ Jo 82
ez R -3 @ss kS -35
ggs  STGN 35 @l 135 z az
aes X -ai ac! =33
ape HE 35 @6 Clear area ez + -Z4
aas i &l @6z LHE -ZZ
aas z g& ac4  [45d 16 42
@83 & ag 865 RCLS 36 @&
@ra  5ToS 33 ?5 Initialize et + _—?E
a1 ETH 24 87 RCL3 36 @:
a1z *L§?€ E{ {? Inverse traverse @§S G701 _ E% E£ . .
617 FELLE Je @z @63 ¥l EBlb 21 16 1Z Bearing/QD input
a1s - -45 ara HEY -41 Bearing
als sy -4 Dep. ‘ 7l HAiS+ 16 3¢
g15 36 Bi | arz HEY -4} oD
T - e a2
@18 sLELE =l Calculation sub- : brd  ENTT s
@15 ETOE 33 BE . 75 z &z
@@ xRy -41 routine a7e : -24
621 §TO7 30 @ 77 INT 16 34
8zz z g: A75 RLLS 36 85
323 = =24 7o ¥ =35
@z4  RCLZ Je 82 asA HEY -4
82s + -o8 &1 RECLE 36 BS
azs & =35 sz ¥ =35
27 5T-&  39-45 86 ag3 Los Z
az2g  ECL? 36 &7 ag4 Et 16-31
25 RLOLE J& @5 g5 ) -35
83E +F 34 age - -45 Azimuth
31 STO4 35 84 887  +HHME 16 3&
ez v -l 88 ¥LBLE 20 2 |ajinuen fnput
33 £TOS 35 @85 aga I oI5
834  +HMS 16 35 agg  5TOS 35 85 Clear 5
3 sT03 35 82 asl + -535
@3¢ RCL7 36 &r 832 ¥LELD 21 14 Deflection angle
837  RCLZ 3& B2 89z  HAEs+ Ie Je
B3 + =53 834 RCLS 3 @3
83s  £TOZ 35 82 a3 + -55
a4 RiLE 3o BE& agg EEX =23
a4} RCLL Jé a1l ag7 CHS -2&
84z + =33 AcH 5 as
a4z =T 353 a1 ass CFZ 16 22 83 .
@44  FCLd 36 &4 teg RS 51 | Input distance
@45 *LBLE 21 15 Rolldown/print 1a1 F3® 1ge 23 83 Was dist. input?
a4¢ ! -3l 182  EZEE 23 @& Yes
847 -14 183 slEL: 21 @l No, input 10-9
?4? ?{ Input Ry 1&d f‘ - 4?
49 33 a2 185 c70e 22 8§ Go to calculation
ase 53 186 ¥iELE8 21 8§ | o4t setup OOR
851 S Input Ry 187 Sy -4
ass al 1ag 3 =31
85z - -45 1@s 24
Bo4 R4 36 84 118 211615 area
ass N2 S3 111 35 @6
_ ase + ] (=] ié 3
REGISicno *°°
0 1 2 3 4 5 6 7 8 9
N E Ry,A° c=d Ay AREA DEP LAT 180
S0 SH S2 S3 S4 S5 S6 57 S8 S9
A B C D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY COMMENTS
113 FRTY -14
114 ETH 2 170
115 i 21 Ie 11 Azimuth to
116 16 36 Bearing/Qd
117 =21
11& 41
11% 16 4i
128 16-45
122 e Z=
122 -14 Bearing
124 -31 180
iz5
126
127 < -24
128 i A
125 + — v
13¢ i 16 34
131 -14 oD
132 =4
132 fe 14 Supplementary angle
134 I6 31 190
135 J& @s
136 -4]
137 -2z
i13c 16-5&
138 et
148 al
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D E o]
P.0O.B. BRG.TRAV. INVERSE DEF . ANG ROLL DOWN TRIG DISP
a b c e 1
AZ>BRG BRG.INPUT | SUPP.ANG. AREA 0 X DEG & FIX ¥
0 1 3 2 10 ® GRAD O sc O
= CALC. SBR 5 USED 5 2 D @ RAD D ENG D
DATA SETUP PIST.INPUT?; O K n4
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Program Desecription 1

—
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 1is 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 guantities
are positive (+) if bearing to the right, and negative (-) if bearing to the left.
At the "point-of-curvature" (PC) you enter the DELTA angle, press [C]; enter the
RADIUS, press [R/S], (giving each the same sign); and the program computes the
chord (CHD) traverse to the "point-of-tangency". Read the data for that leg;
press [R/S], and the program accumulates the area of the arc segment, and

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

Operating Limits and Warnings You may wish to use Cogo-0l1 to continue this traverse.
If so, when loading Cogo-01, 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 ll. 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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N
N.
! " |
ozooe’
/
§
] i
, A
~
Sample Problem(s)
1) Start at point A, for a P.0O.B.
2) Make a BEARING TRAVERSE to point B, utilizing above data.
3) Obtain coordinates of B, also known as Point-of-Curvature (PC).
4) Enter: DELTA angle + -90°20'06" , press: [C].
5) Enter: RADIUS = -186.0000, press: [R/S].

6) Obtain PT coordinates and CHD Azimuth and length.
7) Press: [R/S]; obtain: TAN and ARC. DO NOT neglect this step!
8) Find coordinates of Pt.C by doing 0° deflection angle traverse
9) Load COGO-01 program card to complete traverse.
10) Make SIDE SHOTS to calculate the radius point (R) and to the (PI).
11) Return to traverse mode and complete traverse of figure. Make zero angle
DEFLECTION ANGLE traverse to point C, and INVERSE TRAVERSE to close on point A.

Side Bearing Azimuth Distance Northings Eastings Point
1100.0000 1200.0000 A
AB S73°53'57"E +106°08'03" 406.4853
( 987.0428) (1590.4753) (B)
BTPT) N60°58'00"E (+60°58'00") (263.8116)
(1115.0754) (1821.1357) (PT) |
Curve Parts: TAN =(187.0907); ARC =(293.2556)
(PT)C N15°47'57"E (+15°47'57" 88.9393
(1200.6548) (1845.3508) (C)
TK  s$81°08'06"W (-98°51'54") (653.1532)
1100.0000 1200.0000 A

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

Solution(s): 1100 [ENT4] 1200 [A) 73.5157 [ENT+] 2 [f] [B] 406.4853 [R/S]+987.0428,NB
[E]+1590.4753, Eg; [E]>106.0803,AZ; [E]+406.4853,Dist
90.2006 [CHS] [C] 186 [CHS] [R/S1-1115.0754, Npr; CHD.
[E]>1821.1357, Epr; [E]=>60.5800, AZ; ([E]+263.8116,
[R/S1+187.0907, TAN; [E]>293.2556, ARC.
O [D] 88.9393 [R/S]>1200.6548, No; [E]>1845.3508, Ec.
[E]~>15.4757,AZ; [E]+88.9393, Dist. PT to C.
Then load COGO-01 and inverse to point A and obtain AREA = 74394.8968

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

#02829A submitted by Carl M. King.




User Instruetions

1 COGO-05: TRAVERSE OF CURVE

AZ~>BRG BRG/QD INPUT SUPP./
P.0.B. BRG. TRAV. *A, R DEF . TRAV.

R¥ PRINT

INSTRUCTIONS DAgfzgﬁs DSBJSKLS
Load card sides 1 & 2
Input point of beginning Northing
Easting 180
For Bearing or Deflection angle
traverses: see "COGO General Instructiong"
sheet T
TRAVERSE OF CURVE:
Note: The curve is made tangent to the
traverse leg most recently completed. Therefore
at least one traverse leqg must have been calculated
prior to calculating a curve with this program -
Input Delta angle A C 1.0000-09
Input Radius (same sign as A) iR R Northing
Read Easting E Easting
Read Azimuth E Azimuth
Read Chord E CHD
Calculate tangent length / TAN
Read ARC length ARC
Note: After completing step 5, vou will be reddy
to continue your traverse For greater convenjence
you will probably wish to switch to another prdgram CARD.

Having completed the curve calculations, you c{

in calculat]

the PI and the radius point each as a SIDE SHOT

. The PI

is a 180° deflection, and the radius point is

*90°

deflection

To continue the traverse forward, use a 0° def

lection

agle
ang
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31
STEP KEY ENTRY KEY CODE COMMENTS STEP a'—?"-‘(EY ENTPY KEY CO[LZE COMMENTS
el wible il 11 |P.O.B. 85¢ XLELD 21 14 .
eez : 35 ég E. asa Al l6-22 Deflection angle
ggi s a1 |n BEB  HMS+ 16 36 input
bas -~ ) 861  [=F 16 45
i 2t @67 RCLS 36 &5
fac du be 96 + -zg
aer a1 @64  EEY -23
gas @ pes  ohe e
c iz ot =3 f=g e
ae 8 linitialize 06¢ 3 83
aLe v 867 CF3 16 22 83
a1 . Traverse of curv 868 g 31
= e, [= mo i
o input 4 669 *LELE 21 BE  Calc. spR
a14 @76  F3I> 16 23 §2 Data input?
p1s @71  GSBS 23 88 Yes
= 5 872 ¥LEL1 21 8! No
16 € 677 4R 44
o1z 874 ST03 35 63
a1s 3E oy 41
o a7¢  ST04 35 a4
8z1 ave e By
_,._:' o - —
82 ars  RCLZ 36 62
f ) ; . =
824 Input *R gﬁ? : =
i c1 -‘_,\_-,
g:é @62 ST-§  35-45 @6
pa 82 RCL4 36 84
< @84 RrLE 36 82
<8 ges + -55
29 - oo
e @8 ST0Z 35 62
e 5 897  RCL3 36 83
. = @28 RCLI 35 @1
3z L gga + -55
834 sLBLk 21 16 12 |BRG/ QD input b1 RCLa % b4
@35  DEG 16-21 ez ROLz e
o repis 4 el L0 KI-X
@a3e X3y -4 BRG i - o
837 HMS+ 16 7% 8s3 b 34
S e e . ags N2y -41
SO S i AT = =
839 ENT! o |P s
840 ENT? -21 p b
" " < @97  SHMS 16 35
" © 4 a9 RY -31
S N - S 895 CTOE 2215 . ;
847 INT le 34 106 ¥iBLE 51 6E Print northing
P44 RCLD 36 89 Y odLELE .
@45 . _=c 181 Xy -4; Data input setup
S - 182 Ri -31
84c K2y -4 PSRy y
847  RCLS 36 8% 107 sLBLE -
a4s =33 i =% 2Y  JRolldown & print
- i - 18z Fé -31
ga- L ¥ 186 PRTS -14
858 Rt 16-3: 1o pec :
a5 X ~35 . o -- 2% falc. TAN & ARC
- _ _4c hzimuth 188 RCL? 36 8;
asz 45 s -
. T 185 ENT? -z
@53  +HMS le 33 ) . 118 3T+5 35-55 @5
854 ¥LELE 21 1z pzimuth input Sl Ty
@5t i ae ﬁl F,{h 41
S z RCLT 3 b7
cToS 35 85 =
CELR 35 85 REGISTERS
0 1 2 3 4 5 6 7 8 9
E (n) A5 (RAD) | AREA A/2 + R 180
SO S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E
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32
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

112 cos 4z

114 f -35 L

115 - -45

116 RCLE 36 8§

117 XE k;

118 < -35

118 5T+€  35-55 @€

128 a 66

21 ROLF 35 a7

122 2 6z

123 ¥ -3

124 RCLE 36 85 180

125 x -35

126 RCLE 36 88

1237 ROLT 36 67

128 TEN 3

126 P =35 .

138 FRTY -14 Print tan

131 RS 51

137 wLBLa 21 16 11  |PZ*BRG

132 DG 16-21

134 HMS+ 16 3¢ Pzimuth 190

135 ENTt -zi

136 SIN 41

137 SINA 16 41

138 K<@° 16-45

139 CHS -zz

148 +HMS 16 35

141 FPRTX -i4  PBRG

147 Fi -3i

143 3 as

144 @ a6 200

145 2 -24

14¢ I al

147 + -55

148 INT 16 34

145 FRTY -14 o

156 RTN s

151 #lBLc 21 16 13 kupp. Angle

152 @ps 16 31

153 RCLS 36 69 —

154 xzv -41

155  THS -22

156 HHMS+ 16-55

157 RN 24

156 RS 51
160

220
LABELS FLAGS SET STATUS
P.O.B & BRG.TRAV. CCURVE TRAVDDEF. TRAV ER‘LPRINT ° FLAGS TRIG DISP
AZ>BRG bBRG/QD e’ svep. £ |° ® AREA 1 0 OS O&F DEG X | FIX O
0 1 3 4 2 1 0d GRAD O scI O
- CALC.SBR USED - = 5 > 0O K RAD 0 ENG4D
DATA SETU baTa ENTRY, 3 O & n
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a2 )
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 -
\_ J

~ )

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

the COGO series.

In this program, whenever you have completed a traverse leg, you may consider
the point just left as the PC and the new point arrived at as the PT of a curve.
You then enter the radius of curvature that you want. (Make it positive, if it
bears right. Make it negative if it bears left.) Press: [R/S], and the program

~computes the TAN, ARC and DELTA angle, and you display them in that order, using
the rolldown - print routine, [E]. The CHD is the distance between the PC and

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

~ by the curved boundary.

After completing a curve, you will find it convenient to relocad COGO-01, and

by Carl M. King.

Operating Limits and Warnings You may wish to use Cogo-0l to continue this traverse.
If so, when loading Cogo-01, be sure to convert the contents of Register 5,
which is in Radians in this program. To degrees. The following keystroke

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

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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( )
(O
ﬂr”"——— —"—74?
— - t:2§2£ay: ﬁ%ﬁl§£22551_____—- PJ.
— D005
OOOO o g pTl62L1357
00,
\%ZE;ESEE \\\\_\\\\ 5g9f>//
E\ =~ L Tan —
o T~ N
e & {7
590 Tl
\ . - J
~

Sample Probiem(s)

186

[£]

-

1) Start at point B, for a P.0.B. (Or you could be continuing from B).
2) Make an INVERSE TRAVERSE to the PT.
3) Obtain the chord (CHD) Azimuth and length.
4) Enter: RADIUS = -186.0000 (Use negative sign, since curving left.)
5) Press: [R/S]; obtain: TAN, ARC and DELTA angle.
6) Continue traverse with zero deflection angle to point C.
7) Complete figure with INVERSE traverses to point A, and finally close on point B.
HINT: If you were to switch to program CARD: COGO-01 after step 6 you could
calculate the PI and radius points as SIDE SHOTS.
8) After closing on the P.0.B., read the AREA: press [f] [E].
Side Bearing Azimuth distance Northings Eastings Poinf
987.0428 1590.4753 B
BTPT) N60°58'00"E (+60°58'00") (263.8116)
1115.0754 1821.1357 (PT
CURVE PARTS
RADIUS = -186. TAN = (187.0907) ARC = (293.2557) DELTA = (-90°20'06")
(PT)C N15°47'57"E (+15°47'57") 88.9393
(1200.6547) (1845.3509) C
TK SB1°08'NA"W (-98°51'54") (A53.1532) 1
1100.0000 1200.0000 A
iB S73°51'57"E  (+106°08'03") (406.4853)
987.0428 1590.4753 B

Note: Quantities in parentheses are calculated in the programs.

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

0 [D] 88.9393 [R/S]>1200.6547, No; [E]>1845.3509, Eq; [E}+15.4757, AZ;
[E]1+88.9393, DIST.

1100 [ENT+] 1200 [C]+1100, Np; [E]> 1200, Ep; [E]> -98.5154, AZ TK

\ [E]1*653.1532, DIST. TK

- 987.
[ [E1+10A6.0803, a% 3m; [F1> 40A,4853, DIST =W,

AREA enclosed in figure = (74394.9005)

[cus] [R/S12187.0907, TAN; [E]+293.2557, ARC; [E]> -90.2006, DELTA.

0428 [ENT4] 1590.4753 [C]+987.0428, Ng; [E]»1500.4753, Ep

I

[E] +74394.9005, AREA
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COGO-06; CURVE INVERSE AND TRAVERSE

AZ>BRG BRG/QD INPUT SUPP.L AREA
BRG.TRAV. INVERSE,R. DEFLEC.TRAV. R ¥ PRIN

STEP

INPUT ouTPUT

INSTRUCTIONS DATA/UNITS DATA/UNITS

ILoad sides 1 & 2 [:::][;;;:]

Enter point of Curvature (P.C.) as P.O.B. Northing lenrd [

Fasting “imw o | 180

|
or traverse in usual manner from point of [:::j L;j;J

beginning to beginning point of curve (see STD

options) - l
3 | Input PT coordinates Northing ENT. |
Fasting C | Northing p¢
E ] Easting pp
E | PZpgp
E I Length of Chord
4 Input radius of curve o I
(+if curving right, -if left) +R R/S | |ran
E | larc
E | | tpELTA
5 Continue with zero deflection ]
angle traverse to next point o D ) I 1.,0000-09
Distance R/S |  [Northing
E ] Fasting
E | |az.
E | Ipist.
6 Complete traverse & close on P.0O.B. then l
obtain area E : AREA
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36
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
Gﬁi *EBLﬁ %i {{ P.O.B. 5? *EBL? %1 G? Calculation
eaz  STO: 3o e Easting 6ag 5102 35 83 subroutine for
gez Fd -Z1 ass AT -4l traverse
ead L7001 I5 #i Northing e sT04 25 a4
8as LLy ~-51 Ge 1 z az
gz ST0E I5 g BEZ z -2
BGT 1 a1 Bez RCLZ 36 BZ
aa2 & as BEd + -55
Bes i @i acs -35
1@ £T0S 25 85 Initialize Bee ST-& 35-45 @6
a1l RTH 24 867  RCL4 3& a4
812 xlBLE 21 15 1ZF BRG/OD input Beg ROLZ & az
a1z DEG 1E-21 aca + -35
R14 ﬁ:f _-i{ Bearing arg  5T0Z 3? @T
B1%  HME: 1 36 671 RCLZ It a3
16 X2y ~-41 oD 72 RCLI 36 @l
817  ENT?Y -2 ervz + -95
818  ENTT &3 ard  ETOM I5 61
g1z Z az TS RCLS4 35 84
ey E -24 are  RCLZ I @3
a8z1 INT 1€ 24 arv sF 34
22 RCLE 35 @as A7E 8704 35 a4
A2 X -35 Bre H2Y -41
6:4 b -4} aga STOS 35 @5
25 RCLZ 3& B9 821 R+ 16 486
62e ks -5 . g2 HME e 25
2y cas 4z 3 @8z &TOZ I5 a3
aze Ft 16-31 ! B8 Rl -31
22 * ~35 625 xLELE 2115 Rolldown & print
aze - -45 gee Bl -31 results
821 +HME 1¢ 35 Azimuth Az7  FRTE -14
632 sLBLE 21 1& Azimuth input ag k& 51 Input radius
a3z é ai Age STOS 35 a5
634  STOS 35 @5 Clr Rs 836 RCLY 36 @4
eIz * ks . 831 < az Calculate curve
I€ *LELD 21 14  Peflection angle a3z z -24 parameters
azrv KAD 16-27 traverse 893 RCLE I @8
AZS  HMS: 1€ 36 34 2 -24
aza b=k 1£ 45 Convert to radians 835 ENTt -z
848  RCLS 2& as g3 SIN- 16 41
841 + -85 83v  ST07 35 @7
B32 832  8T+5 3I5-5% @as
a4z B39 cos Z
a4 1ag X -35
845 181 RFCLT 35 @7
1583 1@z - -45
847 Pistance input? 182 RCLE 36 85
a4e Ves 184 HE a3
p4c 185 kS -35
asa Go to calc.routine 186 ST-£ 325-45 @¢
c - - - -
Qéé Tnverse inputs igé RCL; o gé
asz Dep. 1ga -35
as 11@ k=G 16 48
55 111 LETY 16-67
ase Lat. 11z kongy -41
REGISTERS
0 1 2 3 4 5 6 7 8 9
N E n,A° e,d, A, (rap) | AREA +1/2A +R 180
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A C D E 1
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 +HME 1e 35
114 sy -41 170
115 RCLE Je as
11 X -35
117 RCLE 3¢ a5
118 RCLY 38 @7
118 TAN 43
12é H -35
121 Rt 16-31
22 ETOE 2z 15 Go to output
123 xLBLS 21 88
1 gy 4 Setup data entry T
125 Ré -31
126 RTH 24
e .2 (£
Eé ‘Egté 2 ;2 ég Recall & print area
129 ABE 1€ 31
138 PRTX -14
31 RTH 24
122 *LBLao 21 16 11 pzimuth to bearing
133 DEG 16-2] conv.
124 HME+ le 36 190
35  ENT? 21
134 EIN 41
127 SIH- 1 41
i3e x<{a~ 15-45
133 CHE -2z
148 HHHE 16 35 BRG.
i41 FRTS -14
142 Ed =31
142 g asg
144 & aa 200
145 z -24
14¢ 1 Hl
147 + -85
148 INT 1€ Z4
145 FRTY -1 5D
158 RRD 16-27
151 RTH 24
152 xLBLe 21 16 1 Supplementary angle
153 AEE 1€ 31
154 RCLS 3& A% 210
155 Xy -41
15¢ CHE -2
v HME+ 16-55
158 RTN 29
160
220
LABELS FLAGS SET STATUS
AP.O.B. & AZIM. CINVERSE,R DDEFLECT. EROLLDOWN FLAGS TRIG DISP
a b [ e 1 ON OFF
AZ>BRG [BRG/OD INPUT supp./ AREA o D DEG O FIX X
TREVERR 1 2 3 4 2 10 B GRAD sci O
2 & &
5 6 7 SINPEETUP 3DAT§NTRY 3 0O & nli
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COGO-07: COMPASS RULE ADJUSTMENT )

ﬁrogram Title

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

Program Description, Equations, Variables COGO-07 is a member of the coordinate geometry

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

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

R |
(adjusted latitude) n(aj) =tn + d(——%ﬁ——) ; Precision Ratio
. te'! s}
(adjusted departure) e(aj) = te + d(———EE———O; P/R = —3
+n = unadjusted latitude tn' = latitude of error of closure
te = unadjusted departure *e' = departure of error of closure
n = absolute latitude In = sum of absolute latitudes
e = absolute departure Ze = sum of absolute departures
d' = absolute error Yd = total perimeter

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

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

included because of program space limitations.

\. /

4 )
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

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

_/
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Sketch(es)
N 881526'w
323.7300°"

N89°20'47"w
323.5116

s N
Sample Problem(s)

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

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

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

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

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

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

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

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

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

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

Adjusted traverse, as shown in Fig 2., closes precisely.
For CCW traverse, enclosed AREA = 31670.2331 g, ft.

Solution(s)

(Traverse) 1 [f] [D] 1030 [ENT4] 1515 [A] 25.1743 [B] 215.5 [R/S]*1224.8374, Ng:;
[E]+1607.0796, Eg.
89.1926 {ENT4] 4 [f] [B] 323.73 [R/S]1+1228.6574, Na; [E1>1283.3721, E..
49.2139 [ENT4] 2 [f] [B] 304.5 [R/S1+1030.3387, Np; [E]>1514.4347, Ep
(Calc. errors)
2 [f] [D] 1030 [ENT#} 1515 [C]+1030.0000, No; [E] - 1515.0000, Eg:
(E]> 120.5534, AZeyyopi [E]> 0.6590, DIST
[D]>1280.3425,P/R.
(Adjust)
3 TET [D] 1224.8374 [ENTH] 1607.0796 [C]+1224.7509, Np. ..
[E]> 1607.2240, Ep_,,, i
1228.6574 [ENT4] 1283.3721 [C]+1228.4410, Necorr.; [E]+1283.7334,
Eccory,i [E]> =89.2047, AZoory; [E]+ 323.5116, DISTagyy.
1030.3387 [ENT4] 1514.4347 [C]+1039,0000, Na; [E] » 1515.0000, Ep;
[E1+ 130.3754, AZcoyy.; [E]*304.7344, DIST
[f] [E]+31670.2331, AREA

Reference(s): SURVEYING THEORY AND PRACTICE - 5th Edition - McGraw-Hill, 1966 Davis,

Foote and Kelly, Pages 461, 462 and 463.
This program is a modification of the Users' Library Program #02831B submitted
by Carl M. King.

error-°

4
.

corr.
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“ User Instruetions
COGO-07: COMPASS RULE ADJUSTMENT
PART NO.
BRQ/QD INPUT  SUPP./ _ AREA
RAV. INVERSE gDEF TRAV/P/R R} ,PRINT
STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS
1 |Load card, sides 1 and 2 ::I r:l
2 |Sset to part 1 for initial traverse 1 th] I—_Dil 1
Enter P.O.B. Northing E:N_’P_’}_] L ) I
asting ;A:— :j 130
4 |Proceed with traverse according to "COGO [77 7 [ - ]
GENERAT, TNSTRUCTTIONS" Until final pn'i nt r ,,J [ ,,,,,I
has been obtained. l I ‘ 7,,]
5 lswitch to part 2 2 [,fiﬂ D ’ 2
6 |Enter coordinates of closing point and orthing (ENT’I" [ \
calculate errors Fasting ( D J [7 | Northing
[317 rw | Easting
Obtain error Azimuth FE ' [ _ ,,J Error Azimy
Obtain error Distance [7i;1 ff | Error Dists
Obtain precision ratio (P/R) [WI:)VWI [W I P/R
7 |Switch to part 3 & adijust 3 l £ H D J 3
traverse: [Wﬁ? 7] ’ ‘
8 |If traverse is open, store P.O.B Northing [jS,TjOJ [71, ]
coordinates Fasting I,STOJ LZJ
and initialize A H77] Northing
(if traverse is closed step 8 may be skipped) |77 L 7 ]
9 ]Repeat the traverse leg by leg to the closing KZT [ 7 I
point & obtain output data for each adjusted| Northing ENEM—‘J [[ ” :
leg: Easti c. Neorr.
-0 N R B -V S
E || ] DIST. cory
10 |Obtain AREA of the adjusted traverse £ ] [ E | AREA
L

|

|
|
|
p——

H
— b

; i :
i '
R ) O S,

—_————————————_—_—_— — — — — — — —
. ) | |
' | ’
i
o
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97 Program Listing |

41
STEP  KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
8al wiBL! gl 41 as? ki -31
eez k& ol ase &Tol 35 a1
883 xLBLc 21 1& 13 Calculate supp. angle asg 1 al
ae4 ABS le 31 age gTOl 35 4§
8as 1 ! @ci 1 ai
51213 g @& aez & ab
aavz a i 863 a #e
888 NV -4l acd  STOA 35 11
aas CHS -2z Bes ETG] 22 8l
818  HMS+ 16-5& PEE  ¥LELC 21 13 Tnverse
811 RTN Z ac? oL2 35 B2
812 xLBLek 21 18 1Z BRG/QD inputs @cE - -45
813 Art -4 A3 -41
614 HMS~» 1&€ 35 ara 35 8l
815 XY -41 il -43
81&  ENTt =21 e 22 8%
817  ENT? =21 @73 21 84
a1s 2 az ard 16 25 46 Reset I register
819 - z -2 a7 15 25 46
eze INT 1€ 34 @7¢ 16 29 46
a1 fCLA 36 1! @77 21 ag Calc. SBR. for
22 b ¢ -35 are ! 16 22 8l traverse
823 AsY -41 arg ST+1  359-35 8l
824 RCLA 3o 11 age AES 16 31
825 -33 gcl 5T+7 35-9% &7
@z6  C0S 4z @8z CLY -51
27 %4 16-31 85z L5TX 16-63
az8 -39 ag4 xay -4
29 - -43 ags 8T+2 35-95 8z
838  +HMS ie 35 @8c HES 1o 31
831 ¥LELE 21 12 Bearing input asr ET+& 35-535 88
a3z a ea ags CLSY -a1
@33 8705 23 Bs ags LETH 16-63
834 + -55 aas g 4 -41
35  xLELD 21 14 Deflection angle inpyt pai +F 34
aze HMS+ 1s 38 Baz ST04 35 B4
837 RCLS 36 83 aaz §T+3 35-5%5 83
I8 + 55 asq X¥2Y -41
832 EEX -23 f9s §T05 35 85
e4e CHS -2z a9c +HMS 16 35
a41 g (] Distance input 88?7  RCLZ 3€ Bz
a4z OF2 22 a2 @ag RCL1 36 al
84z g5 Si ass Rt 1e-31
844 F37? 23 a3 186 GTOE 22 135
845 5SEER 22 B& Set subroutine 161 ¥LELZ 21 a8z Prog part 2
846 +R 44 number in I registex laz k8 a1
847 I8Z1 26 46 1éz «LBLA 21 11 Initialize
a4qe ISZ] 26 $E Go torg{:lgggé sub- 164 OLY -al
849 I821 2€ 36 183 ENT?T -Z1
@se  c©T0i 27 45 L rodvam part 166 ENTH -21
B51 xLBLJ 16 14 Go tOPQJIggper progran 187 RECLZ 36 a2
@52  STOI 35 46 program part 1 188 RCLI 36 @1
833  GTGi 22 45 189 ET0Z e 8z
854 xLBLA 21 11 P.O.B. & initialize 118 xLBLC 21 13 Enter closing point
855 CLRG 16-53 111 F1? 16 23 81 and calc. error
456 STO2 35 82 112 6702 22 8z
REGISTERS
0 YN 2 & 3 usED a/e, SAy/te  |® appa " ysep |° useD P/R
S0 S1 s2 S3 S4 S5 S6 S7 SB S9
A c D E 1
180 PART NO.
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42
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
117 SFT 16 21 @1 [ w 165 ETG7 22 @7
114 RCLZ 36 8z 178 ¥LELE z1 86
i1s - -45 | -y pszl 16 25 46 [Reset I register
116 &7+2 35-55 @2 172 D571 16 25 46
117 sTo08 35 8¢ 173 DSZI 16 25 46
116 X3y -4] 174 #LBEL7 21 87
118 RCLI 36 a1 175 ST+3 35-55 83 |adjust traverse
128 - -45 176 X2Y -41 points
121 &T+! 35-55 @l 177 ST+4 35-55 @4
122 STO7 35 87 178 STOS 35 85
27 RCL3 36 a3 179 E2Y -41
124 §T:7 35-24 @7 196 +F 34
25 &T=g 35-24 @€ 181 ENT?t -21
126 Ri -31 182 ENT? -2i
127 +P 34 183 L5TH 16-63
128 §T=3 35-24 63 184 H2Y -41
129 RCL3 36 a3 185  RCL7 36 87
128 5T09 35 @9 156 X -35
131 Ri -31 167 + -55
132 X2 -41 188 &T+1 35-55 @i
133 +HMS 16 35 165 RCLE 36 @8
134  FROLZ 36 82 196 Rt 16-31
35 5TO4 35 04 191 x -35
136 FRCLI 36 81 192 RCLS 3¢ a5
137 5703 35 832 197 + -55
138 Rt 16-31 194 ST+2 35-55 @z
135 GTOE 22 15 Obtain closure 195 &£T05 35 85
146 ¥LBLD 21 14 _ errors 19¢ 2 62
141 Fi? 16 23 @1  Precision ratio 197 = -24
142 5TO0S 22 85 198 RCLZ 36 8z
143 ETC2 22 @z 199 - -45
144 XLBLS 21 85 288 KRV -41
145  CLX -51 261 % -35
146 ENTt -21 282 §T+6 35-55 66
147 ENT? -21 282 FRCLS 36 85
148 ENT? -21 264 LSTE 16-63
149 ST06 35 @6 285 +F 34
156 FCLS 3 @9 P/R 286 KR -41
151 Rt 16-31 287 STOS 35 85
152 GTOE 2z 15 288 +HMS 16 35
153 #LELZ 21 &3 Program part 3 269  RCLZ 36 8z
154 RS 51 216 RCLI 36 @1
1585 *LELA 21 11 Initialize & store 211 rt 16-31
156 3] pa P.O.B. 212 slEL 71 15 Roll down & print
157  §T0E 35 a6 213 R4 -3 routine
15¢  RCL2 36 82 214  PRTS -14
158 3T04 35 84 215 ETGi 22 45
166 RCLI 36 81 716 #LBLE 21 @8
161 ST03 35 €3 217 KRy _4q Data entry setup
162 GTO3 2z @3 21¢ Ri -31
162 #LELC 21 13  Input coord. and 21a  RTN 24
164 RCL4 36 84 calc. corrected 228 ¥LBLe 21 16 15 Recall area
165 - -45 points (i.e.inverse) 281 RCLG 36 86
166 N2Y -41 222 ABS 16 31
167 PRCL3 36 63 223 PRTX -14
168 - -45 224 F-S 51
LABELS —ao SET STATUS
AEN?T?Aﬁ BBRG.TRAV. CINV.&CLOSEDDEFL/P/R ER~1'PRINT FLAGS TRIG DISP
a b c / d e 1FIRST ON OFF
BRG/QD SUPP. PART NO. AREA CLOEURE'> o O X DEG ;] FIX X
2
Z ;PART NO. jPART NO. :PART NO., :USED = ; E] g gESD % ESIG S
[ISED USED USED DATA SETUH USED DATA ENTRE3 0 4! n4 —
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Program Deseription 1

rProgram Title COGO-08: ROTATION OF AXES

This Hewlett-Packard translation is based on program 02832A written by
CARL M, KING l

2206 Siesta Drive, Darasota, Florida 33579 D
-

( )

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

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

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

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

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

common line will be as desired.

Operating Limits and Warnings

\_ J

4 N

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. J

N
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Program Deseription 11

Sample Problem(s)

(1) Enter coordinates of beginning point.

(2) Enter old and new Azimuths.

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

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

Note: Rotation takes place about P.0O.B. as center.

BTLz
P e A
C N89°7_3’27 W B\\Gc%

10
Enclosed AREA = 31670.7934 A 720,00
/Y/S Op
.oow(P,O.B.)

Solution(s) 1030 [ENT+] 1515 [A] 25.2023 [ENT*] 25.1743 [R/S]> -0.0240, Diff. Angle

(Display only)

25.2023 [B] 215.4836 [R/S]>1224.8226, Ny; [E]>1607.0726, Ep;

[E]> 25.1743, AZz. )

89.2047 [ENT4] 4 [f] [B] 323.5116 [R/S]> 1228.2621, N

[E]»1283.5792, E-/ [El> -89.2327, az.

49.2206 [ENT4] 2 [f] [B] 304.7344 [R/S]> 1030.0004, Np;

[E]>1514.9995, Ea; ([E]»> 130.3514, AZ.

[£1 [E]+> 31670.7934, AREA

ci

\

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

Davis, R.E., Foot, F.S., Kelly, J.W., SURVEYING THEORY AND PRACTICE.
5th Edition. 1966. McGraw-Hill Book Co. (Bearings & Azimuth page
260); (Deflection Angles page 262); (Rectangular Coords page 454).
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User Instruetions
COGO-08: ROTATION OF AXES
AZ>BRG BRG/QD INPUT SUPP.L AREA
P.0.B.&INIEG. BRG.TRAV, INVERSE RY PRINT
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Load card, sides 1 & 2 [::::]F ij
2 Input point of beginning Northing EN?} [_4AJ
Fasting A |[77 | Northing
Then: input Azimuth to be rotated AZ |
and desired Azimuth AZ' R/S l . | |piff.Angle
3 If you wish to translate the whole Northing STQJ 1
traverse enter new P.0.B., coordinates Easting STO |1 2.
{(otherwise skip this step)
4 Proceed around the traverse using any of the
standard options ("See COGO General Instructions")
for advancing the traverse.
As each leg is completed the new coordinates
and headings can be read out E - N,E, ETC.
5 Recall area £ E AREA

e ———— e ——— — — — —— — —————————— — — — —— — —— ——
. i “ "
o — — —

|
. i
e e e ———— e — e e ——— e —_ e — e —— — —_— — — — —— ——
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a 97 Program Listing 1
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
a@l ‘LSLQ 21 11 P.O.B. & initialize 85? + ‘55
682 STO? 3562 pioting 858  F3? 1€ 23 @2
paz  ST04 35 &4 859  GSBI 27 81
084 Ri -3 868  EEX -23
@g5 5701 335 @l Northing as! CHS -2z Distance input
886  5T03 35 83 862 @ 89 was distance input?
887 RS 5 863 CF2 16 22 63  pata setup
gag  xev -4f Az 864 RS 51
863 CHS -2z 865  F3I? 16 23 63 oalculation SBR.
816  HmS+ 16-55 AZ' - AZ 856  oSBe 23 @2
611 HMS+ 16 36 867 3R 44
a1z STO7 35 87 @68 *iBLE 21 ee
613 LSTX 16-63 . @68 ST+3 35-55 83
a14 8 a6 ?1Ff: Angle @78 s -4
815  STO6 35 @6 nitialize 71 §T+4 35-55 a4
alé 1 61 72 NPV 41
817 g @2 73 3P 34
818 8 86 74 5706 35 88
812 ST03 35 65 875  Hav ~41
826 + -55 876 RCLT I 87
21 R -31 Diff. Angle arrv + -85
22 RTN 24 878 STOS 35 85
623 #LBLL 2113 Ipverse are X2y -41
824  RCL4 3 €4 pge 3R 44
25 - -45 @81 ST+l 35-55 @i
126 N2Y -41 882 N7 -4
827  RCL3 36 a3 8e3  ST+2 35-55 &2
828 - -45 884 2 @z
829  GT08 22 8o 885 : -24
€30 *LBLb 21 16 12 Beayi o /ouoarant 88 RCLZ 36 82
831 K2 -41 topnt 887 - -45
832 HMS= 16 36 aeg X -35
833 K2 41 B89 ST+ 35-55 86
824  ENT? -21 g9  RCLE 35 88
835 ENT* -21 891  RCLS 3 85
836 z 62 @92  3HNS 16 35
837 £ -24 833 RCL2 36 82 kolldown & print
838 INT 16 74 @94  ROLI 35 81 routine
839 RCL9 36 89 @95 Rt 16-31
40 X -35 @96 KLBLE 21 15
X2y -4 a7 T -31 . .
642 R 3 09 | do PRV 14  [reimuth> bearing
043 X 35| 839 RTN 24
844  COS 4z | 188 xLBL1 21 at
845 Rt 15-31 181 RCLT 35 87
B4c X -5 182 - -45
847 - -45 183  RTH 24
848 +HMS 1635 | azimuth 184 xlBLa 21 16 11
849 ¥LBLB 21 12 | azimuth input 185 HMS+ 16 36
asa 8 o8 186 ENT? -21
851  STOS 3585 | 187 SIN 41
852 + -55 | 188 SIN- 16 41
8s CFZ 16 22 83 pefiection angle 188 %82 16-45
854 #LBLD 2114 input 118 CHS -2z
855  HMS» 16 26 i 111 +HMS 16 35
856 RCLS 3685 | > PRT -14
REGISTERS
0 1 2 3 4 5 6 7 VA 8 9
NEW N NEW E|]OLD N QLD E A'o AREA ROT. d 2 180
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D £ 1
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a7
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
) 113 PRTH -14
114 ETH 24 170
115 *iBle 21 15 15 Recall area
11 RCLE 36 Be
117 AES 16 31
11¢& PETY -14
118 FTN 24
126 ¥LBLE 21 @6 | Data setup SBR.
21 Lol o -41
122 R4 -31
123 FTN 24
124 ¥LBLc 21 16 13 Supplementary angle1®s
25 AES 16 31
176 FLLS 36 A9
127 K2V ~41
128 CHS -2
125 HMS+ 16-55
178é ETH 249
131 EoS 51
190
140
200
150
210
160
220
I LABELS FLAGS SET STATUS
A B C D o]
P.0.B.,AZ|" ppay, INVERSE | DEFLEC./ | RYPRINT FLAGS TRIG DISP
a [ d e 1 ON OFF
AZ>BRG. [BEARING/OD[®supp. / AREA o DE | b @ | fx m
OCALC. SBR1 2 3 4 2 1 0K GRAD O scr 0O
3 5 > = 5 - 2 0 % | RAD O | ENG [
DATA SETUF SATA ENTRY |3 O % n
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Program Deseription |

Program Title COGO-09: CRANDALL'S RULE ADJUSTMENT

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

Program Description, Equations, Variables S
COGO-09 is a member of the coordinate geometry series described in the general -
description, hereof. The special option of this program is Crandall's Rule. . .. _
Adjustment, which can be used in an open traverse as well as .in a closed traverse. .
At the end of the traverse you "force" a closure on a point known with precision.

During the course of the initial traverse calculations (card I, part 1), the N

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 editionm, 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.

\_ J

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

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

. J
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N8 1926 " w
323,42748

-
Sample Problem(s)
Load Card I and go to Program Part 1

(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. 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 computed area of closed traverse: press [f][E].
Closing Error: Azimuth = 120°55'34" , distance = 0.6590
(Bearing = S 59°04'26" E)
PRECISION RATIO. = 1280.3425

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

Solution(s) CARD I (Traverse)
l[f][D}
89.1926[ENT+] 4[f}[B] 323.73[R/S} - 1228.6574, Nq;

49.2139 [ENTt] 2[£][B] 304.5 [R/S] - 1030.3387, N;

1030 [ENTt+] 1515[A] 25.1743[B] 215.5[R/S] - 1224.8374, Np; [E]> 1607.0796,Ep

[E] -~ 1283.3721, E..
[E] > 1514.4347, E.

(Calc. Errors)
2[£f}[D] 1030{ENT+] 1515[C] - 1030.0000, N

[E] » 1515.0000, EciosES

CLOSE’
[E] > 0.6590, DIST.orror

[E] + 120.5534, AZerrors
[D] - 1280.3425, P/R.
CARD II (Adjust)

25.1743 [B] 215.5 [R/S] > 1224.7578, Neorr.s [E] > 1607.0420, Ecorr.

[E] > 25.1743, AZeorr.; L[E] = 215.4120, DIST..orr.

89.1926 [ENTt] 4[£11B] 323.73 [R/S] - 1228.5743, Neorr.3 [E] = 1283.6397, Ecorr.
[E] - -89.1926, AZoorr; [E] - 323.4248, DIST.corr.

49.2139[ENT+ ] 2[£][B] 304.5[R/S] - 1030.0000, NoLosg; [E] » 1515.0000, ECLOSE;
[E] - 130.3821, AZcrosk: [E) - 304.8923, DISTICLOSE

[£1[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'
by Carl M. King.

Library Program #04172A submitted

)

\_
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sSer 1nstruetions
COGO =09: CRANDALL'S RULE ADJUSTMENT
CARD 1
BRG/QD input SUPP.Z_ PART NO.
BRG TRAV  INVERSE DEF.TRAV/
STEP INSTRUCTIONS DA'IrT/’llJJ;ITS KEYS DSTLXI/-S:TTS
1 | Load GARD I, sides 1 and 2 [
2 | Set to part 1 for initial traverse 1 f D 1
3 | Enter P.O.B. Northing [ENTr || ]
Easting A ]| 180
4 | Proceed with traverse according to l l[;m,,J
"COGO General Instructions" until final | |[Tiij
point is reached rj,;ﬂ [ J
5 | switch to Part 2 2 £ |l b | 2
6 | Enter coordinates of closing point Northing [ent] [ |
and calculate errors Easting [i§:wJ[,, ”] Northing
[:E” |[ ”I Easting
Read error Azimuth (UEjiltgﬁ;”] Error Azimy
Read error Distance | E || | [Error Distqnce
Precision Ratio | p || | P/R
]
¢ ‘1 C0G0-09 CRANDALL'S RULE ADJUSTMENT Z} |
CARD II ]
~ L . BRG/QD INPUT AREA S
2| g InitializeyBRG.Trav Inverse ef. Trav. R+Print A )
T
7 Load CARD II, side 1l(only) to adjust traverse I,ﬁ ][ ’
8 If traverse is open store Northing [ STO || I“]
P.0.B. coordinates Easting |sto || 2 |
9 | Initialize the traverse LA Il ]
(NOTE: If traverse is closed steps 8 and 9 [ ]
may be skipped) [7mf] [:iil
10 Repeat the traverse leg by leg to the [;7 ]
closing point and obtain output data for Northing [ENTH [
each adjusted leg: Easting {7C rngiif] Neorr
(e ) [Fcorr
Lfgf, Lif, | AZiorr
L,E [ _ DISTeory
(NOTE: You may use Bearing or deflection [ L 441
angle traverse inputs in place of | -
inverse if desired) [, .
11 | Obtain the area of the adjusted traverse | £ E AREA
[:,"
|
|
|

| i
s S U SR S
———————

|
—
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51

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
@e: #LBL1 21 81 T I5 @l
agz F-5 Zi _ -4t
@83 ¢lBLi 21 16 if Bearing/Quadrant SE 4
fed X2y -41 ¥LELS 21 Bz Calculation subroutlne
Bas  HMS» 16 & EES 16 31 for traverse
gec Ky -41 aT04 35 @4
ag7  ENTY -21 §T+3 35-5% 83
G8E  ENT? -Z1 CLu -51
263 Z 8z LETY 16-62
glé z -24 +F 44
gl IHT 1€ 34 STOS 25 g%
812 FRCLR 36 i ENT? -5
@iz X -35 EWNTY -7
614 H2Y -41 R 36 a4
815 RCLA 3e 11 z -2
alc X -35 ~35
a17 £as 4z g BE
e1e g? 15-21 L
613 2 33 i &3
aze - -45 35
621  +HNS i6 35 Azimuth A6
822 xLELBE 2i 12 Azimuth input
23 a &6 aFs
gz4  STOS 39 85 AOE
azs + -53 8g:
2¢  *LBLEC 2! 14 Deflection angle input el
B27  HHES+ 16 3¢ Az
gz RCLS 36 @5 fad
azs + -93 agc 5
63¢  EEX -3 ags  LTOE 35 8z
a31  CHS gz @sT  RILI 36 &1
B3z CFZ 1g 22 683 ags + -55
E34 R-5 51 Distance input gsp  STOl 35 84
835 F37 16 23 @3 a9 Ft -3}
#3¢  GSES 23 B8  Dpata set-up @agz LaTy 16-863
837 €709 22 85 pcz +F 74
838 «lBLJ 21 16 1 Program part number 34 i -4
s sT0! 35 46 input 3G a
g4  GTO; 22 45
@41 *LELR a1 il Input P.0.B. and
g4z CLRE 16-53 initialize
g4z  ETOZ 35 &z ! Read results
a44 Rt -3l i Program Part 2
B4s STIM 35 @i
B4 I a1 | Tnitialize
847 STO] 3% 46
848 1 61
843 8 a5
a58a & s
851  ST0r 35 11 |
gaz  &TOI 22 a1 j z
153 *LBLC 2113 Inverse traverse {@% §LBLL 1132 Input closing point
#54 RCLZ 3t @z 11@ 1?16 23 8! and calculate
653 - -43 11y BTG 2z 6z errors.
836 A& -4 112 SFi 16 21 éi
REGISTERS
0 TN 2 E 3D, Ny |*d, Eq [° A, e' |°Ine/d [fe?/d, A [%n2/4,B |"P/R
) X S2 S3 S4 S5 S6 S7 S8 S9
A 180 B c o) E ' Program
Part Number
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52 CARD T
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
112 RCLZ J& BE f - 1E3 BTES ZZ B3
114 - -43 178 ETd:E ZZ 82
115 ST+Z 325-55 &2 171 #LBLES Z1 B3
11€  ST03 35 @3 17z CLy -31
117 HaY -4 173 ENTT =21
118 RCLI 36 ai 174 ENTt =21
e - -45 Calculation of 75 ENTT -&i
126 5T+t 253-35 el errors (continued) 17 5T0e 35 @6
121 &TO4 35 84 177 ECLE 36 83
122 FCLS 3o 85 ive Rt i6-31
122 RCLe 36 @e 175 #LBLE 21 15 Roll down,
124 -35 1ea Eié -2l print routine
25 RCL4 36 @4 18  PRTH -i4
126 RCLT 36 87 182 ETOi 22 45
127 5 -35 183 #LBLE zZ1 a&
128 ; 45 154 ey 41 Data entry set up
125 FRCLE 36 Be 185 Ri =31
128 ENTY =21 18¢ ETN z24
131 -2s 187 #LBLs 1 1€ 11 | Azimuth to
132 RCL¥ 36 87 188 H3= 16 3¢ Bearing conv.
1722 RCLE 36 @& 185 ENT? -2l
134 % -35 1948 SIK 4]
125 - -45 197 EINY 16 41
136 ETG7 35 87 192 X8t i6-45
137 z -4 192 CHS -2z
138 ECL4 36 a4 124 3HHE ig 3%
128 RCLE 35 8¢ 195 FRTX -14 Bearing
148 ¥ -35 19¢ Fi -31
141 RCLS J& @5 197 2 as
142 FRCLE 36 et 13e & ag
143 -35 i5a z -24
14 - -45 zee H 81
145 RCL; 26 &7 281 + 35
14¢ B -24 a2 INT 16 34
147 €To8 35 88 Zel PRI -i4 | Quadrant
148 HEY -41 2ad kETH 24
145 ETOT 35 &7 285 ¥lBic 2i 16 13 Supplementary anglg
158  RCLS 36 a3 28¢ 4Es ig 31
151 RCL4 36 84 267 RCLA 36 11
152 +F 34 2at HEY -4]
152 RCLZ 36 83 2ag CHE -2&
154 WY -41 216 HMS+ 16-55
155 = -24 211 ETH 29
15¢  5TOS 35 8% 212 F-& 51
157 Cid -51
1582 LE&TX 16-63
158 WY -41
168 +HME le 35
161 FRCLZ 36 82
162 5TO4 35 84
162 ERCLI 3€ a1l
164 8TO3 35 83 220
165 Tt 16-31
166  GTOE 22 15 Obtain closing err.
167 ¥LBLD 21 14 Precision ratio
168 F1? 16 23 8l
LABELS FLAGS SET STATUS
%.0.B.,ini8 BRG Trav.|° inv.&clog® Deflec/P/R R¢Print |° FLAGS TRIG DISP
b c d i
Az ~ BRG | BRG/QD  [‘Supp. / |"Prog. Pary’ Closure? |o DX | 0oE6 ® | Fx T
0 'part no. |2 part no. |° 4 2 1 S g gESD% gg' B
5 6 2
P/R ’ BDaggt up gCalc. SBR 3Data ept3l 3 O X n ?




97 Program Listing |

ARD II 53
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
gal 2dl Initialize 57 R+ 16-31
ez ab Bog +F 34
@z I5 e @se Ky -4]
884 35 8z gee  5T0T 35 85
gas J5 81 el -3
A6 26 8! ac: 16-63
35 8 663 6 87
24 864 ¥ -35
2112 Inverse acs Rt ig-31
J& 84 (Y RCLE 36 8§
-43 a7 ‘ -35
-4i 868 + -55
3& B2 (Il + -55
-43 7&  ENTT -21
ZZ ge 871  ENT® -Z1
21 16 12 BRG/Quadrant input BFs  RCLS 36 85
-4i R -41
16 3€ ar4 +f 44
-4l 875 £T+i 35-55 @l
-ii are Eid -41
-2l 877  8T+Z 35-55 a2
gz @re 2 a2
-24 ars 2 -24
ie 24 688  RCLZ 36 82
76 1 13 -45
=35 agc -3&
~-41 8ez ST+&  J35-595 86
e 11 884 CL -5{
f =35 @85  RCLS 35 85 Adjusted results
A3 4z B8E  +HMS 15 35
a:1 16-31 887  RCLE 36 ez
@Iz -35 ags  RCL! 36 8l
8313 - -45 Azimuth age Py le-31
034 +HME le 35 BoF  ¥LBELE 21 1% Roll down and print|
835 #LELE Z1 iz Azimuth input a9l Rl -3 subroutine
83g & GG 89:  PRTX -14
837 ETCE 35 83 Aoz RTH 24
g2& + ) 854 $LPLS 21 @8 Data entry set up
838 #lBLD 21 14 Deflection angle- aos 2y -4
B4E  HME: 1€ 36 input ase Fi -31
B4 RCLE K{ i) @Gar RTH 24
a4z + 898 %LBlLe 2! 16 15 Area
a4z E: ass FCLE 36 86
a44 H 168 ABS 16 31
f45 181 PRTY -14
G4€ 18z RTH 24
@47 Input distance 183 K& a1
g4& 82 Was distance inputf
G = GS
5;1 R 5’: Data set up FLAGS SET STATUS
61 »LELE 21 e Adjustment 0 FLAGS TRIG DISP
85z &T+3 25-55 &3 calculation 1 OSI O&F ke Fx @
3 L2y -4 i 0 :
fg; L:, 35-55 ;1.1, subroutine 110 2 10 & GRAD O scl O
GEE ENT? -1 3 2 0 R RAD O ENCZ O
U‘f T by Data entrys 0O § n
g3 ENTY - REGISTERS '
0 1 2 3 4 5 7 8 9
NAJ EAJ NUNAJ E.UNAJ A2 Area A B
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A B C o} E I




. Program Deseription 1

~
Program Title COGO-10: TRANSIT RULE ADJUSTMENT w
This Hewlett—Packard translation is based on program 04173A written by
CARL M. KING
2206 Siesta Drive, Sarasota, Florida 33579

\_ /

N

COGO-10 is a member of the coordinate geometry series

-

Program Description, Equations, Variables
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:
+n'

(adjusted latitude) n(aj) = *n + n ( S ) ; Precision Ratio
+at

(adjusted departure) e(aj) = te + e (——%E———~—) ; P/R = ——%?———
*n = unadjusted latitude +tn' = latitude of error of closure
te = unadjusted departure te' = departure of error of closure
n = absolute latitude In = sum of absolute latitudes

e = absolute departure Te = sum of absolute departures

d' = absolute error zd = total perimeter

Operating Limits and Warnings 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.

\ J

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

NEITHER 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

t MATERIAL.

./
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55

Sample Problem(s) T

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

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

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

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

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

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

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

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

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

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

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

Solution(s) (Traverse)
1 [f] [D} 1030 [ENT4] 1515 [A] 25.1743 [B] 215.5 [R/S]—+> 1224.8374, N
[El~> 1607.0796, Eg
89.1926 [ENTA 4 [f] [B] 323.73 [R/S]-1228.6574,No; [EP 1283.3721, E~
49.2139 [ENT4 2 [£f] [B] 304.5 [R/S]+-1030.3387,NA; [E1514.4347, Ep
(Calc. Errors)
2 [f] [D] 1030 [ENT4] 1515 [C]»1030.0000, Nojogei [E] - 1515.0000, ELjpsei
[E] »120.5534, AZgyror; LEl»> 0.6590, DISY grpor [Dl> 1280.3425, P/R
(Adjust)
3 [£] (D] 25.1743 [B] 215.5 [R/S]»> 1224.6712, Np__ i [El> 1607.1600, Epcqyy;
[E]l> 25.2001, AZgorr.; [El» 215.3841, DIST _orr.
89.1926 [ENT4]- 4 [£f] [B] 323.73 [R/S]» 1228.4879, NCeorr.?
[E] > 1283.7355, Eccopy.: [Ei> —89.1926, AZcorr,; [E]™> 323.4471, DISTeorr.
49.2139 [ENT4] 2 [£f] [B] 304.5 [R/S]> 1030, Nclose; [E1* 1515, Eciose
[E]?> 130.3819 AZgorr., [E]™ 304.7634, DISTaory.
[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.

B

JJ‘\




User Instruetions

COGO-10: TRANSIT RULE ADJUSTMENT
¢ P
=] BRQ/QD INPUT PART NO. AREA
= gP:0.B.INIT g BEARING TRAV INVERSE DEF TRAV/PZRRY, PRINT

INSTRUCTIONS DATAUNITS KEYS DATAUNITS
Load card, sides 1 & 2 D riil
Set to part 1 for initial traverse 1 E li’ 1
Enter P.O.B. Northin [ENTH] [ |
Easting E ;] 180
Proceed with traverse according to "COGO l ] I‘jj
GENERAI, INSTRUCTIONS." until final point [,,:WI rj
has been reached Eij' !7—7 I
Switch to _part 2 2 Liff] (jg, | 2
Enter coorginates of closing point and Northing [ENTH [ — J
calculate errors Easting igj [77| Northing
[ 1l | |[Easting
obtain error Azimuth Gj ’i] Error Azimygth
obtain error Distance [HE;] [7 Wi] Error Distgnce
obtain precision ratio (P/R) [ [ _ ] P/R
Switch to part 3 & adjust 3 [ f i ] rDﬁJ 3 '
traverse: E ] ﬁ] I 7:7]
If traverse is open, store P.0O.B. Northing [ QJ 1
coordinates Easting rSTT] r7ﬁ|
and initialize I A I [,,,,,, j Northing
(if traverse is closed step 8 may be skipped) [ . I I J
Repeat the traverse leg by leg to the closing [;77 ;I LJ
point & obtain output data for each Northing [EN'MI E ]
adjusted leg: pasring | Lc 10 ) [u__
[ Il 1 [Bcore.
e [ | |azegp,.
(& J[_ | [orSTecy,,
Obtain AREA of the adjusted traverse [,f - [ E | AREA
I
[ T[]
(N
I
[
1]
[T
I
I .
I
I N
I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
681 xLBL! 21 8: 1 @57 ¥LBLC Z1 13 nverse
gez RS gl @ss  RCLZ 36 @2
“&9 @83 xLBLbL Zi 1¢ 1z  BRG/QD imput ase - -45
gas K&V -4l ace  ERY -41
gas  HMS» 18 36 BE1 oL 35 &i
BBE  RRY -4 s - 45
8g7  ENTH -21 @3 LTO9 22 89
888  ENT1 -21 864  ¥LBLY z1 84 )
aas 2 az @ss 0571 16 25 46 Reset I register
a1a * -4 @6e 0831 16 25 46
8il INT 16 34 ge7  DSZI 16 25 46
a1z RilA € 11 @68 ¥LBLS 21 63 Calc. SBR.for traverge
a13 % -35 BES CF1 i€ 22 81
P14 Ny -3 g7@ ST+l 35-55 @1
015 RCLA 36 11 71 HES 16 31
816 x -35 @F:  ST+7 35-55 er
g17 LS 42 873 CLA -51
8is Kt 16-31 @74 LETX 16-63
619 x =33 875 H2Y -41
G226 - -4 . @76 ET+2 35-55 8:
g21  +HMS 16 35  [pzimuth @77 ABS 16 31
22 xLBLB 21 12 JAzimuth input @78  5T+8 35-55 66
822 a ae ara CLY -51
824 STOS 33 835 gge  L:STY 16-63
825 + -55 [:1:54 2y -41
82¢ &LBLD 21 14 ag2 +F 34
G627  HNS+ 1€ 35 [Peflection angle input ag3  cTo4 35 84
28 RCLS 3% 85 @84 5T+3 35-59 &3
829 + -5% Ags HEY -41
Qj’ B3@  EE -23 B3¢  STOS 35 @5
831 CHE -22 887 +HMS 16 35
832 S 62 peg  RCL2 36 8
B33 CF3 15 22 @3 pes  RCLI 36 a1
834 K/S 51 Distance input aae Rt 16-31
B35  F3? 16 23 83 @si  GTOE 22 15
83¢  GsBe 23 68 @9z ¥iBLZ 2{ 87 |[Program part 2
837 +R 44 @az RS 51
ase 153 1€ 26 4¢ Set subroutine number 834 xLBLA 21 11 Initialize
839 ISZl i€ Ze 46 in I register B35 CLx -5i
848  ISTI 15 26 45 @ag  ENTH -21
841 ETOs 22 45 GTO proper subroutine @s7 ENT?H -2
842 xLBLd Z1 16 i4 Set program part 898  FRCLE 36 8z
842  STOI 35 45 ass  RCLI 36 @
644  ETGI 22 45 18e  ET0Z 22 8z
843 xLBLA a1 1 . 14! ¥LELC 21 13 Input closing pointj
@46 CLRG 16-53  F-0-B. & initialize 1@z F1? 16 23 81 & calculate error
847  5TD2 35 @2 182 6702 22 6z
84§ R -31 184 SF1 16 F1 61
B48  STCH 35 81 185 RCLZ 36 @8z
ase 1 al 186 - -45
@51  st0I i5 46 187 ST+2 35-55 @2
852 1 1 185 ENT? -21
Bs3 8 a8 18%  ENTY -21
954 ] ea i1é RCL® 36 88
055 STOA 5 11 111 z -24
@5 &T0M 22 8i 112 &T0R 35 a8
. REGIS IERS
y 0 1 2 3 4 5 6 7 n 8 o 9
N E Z d&,Ng d,E, Ay AREA Y Dy L enre P/R
S0 81 S2 S3 S4 S5 S6 s7 S8 s9
A 180 B c P E 'pART NO.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 Ry =31 165 ¥LEBLA 21 ée

14 E2Y -41 178 DSZI 16 25 46 Reset T register

115 ECLY 36 Bl 171 ' Z 1€ 23 46

11 - -45 iz 1t 25 46

117 £T+1 35-55 #i 1732 21 a7 Adjust traverse

118 ENTt -Z1 174 75-55 83 points

113 EHTt -21 175 -41

128 RIL7 36 o7 176 35-55 a4

21 z =24 177 -21

122 5707 35 a7 178 16 31

12z By -31 174 J& BE

124 +F 34 186 -35

125 FILZ 36 @3 181 -55

126 HEY -41 152 -4]

127 z -24 183 -2i

128 &To8 35 @~ 184 3 16 31

1253 CLy -ai 185 ; 36 a7

128 LETH 16-63 18¢ -35

121 22Y -41 i&7 + -55

132 +HHE 16 35 188 ST+i 35-55 al

132 RCLZ 36 &2 159 HEy -41

134 sT04 33 B4 158 £7+2 35-55 @-

s FOLL 36 41 19! z P

128 5743 33 83 152 < -24

137 Ft 16-31 . ) 193 RCLZ 3¢ az

132 gToE 2z g5 OPtain glosing 194

135 *LBLD 21 14 P/R 195

146 F1? 15 23 81 i8s

141 GTOS 22 85 187 HE

142 ET02 22 a8z 18¢ -3

147 xLBLS 21 @85 134 16-63

144 CiX =51 2886 34

145 ENTY =21 28] -41

146 ENTYT -21 28z 35 65

147 ENTT -1 283 16 35

14& &T06 35 86 284 3E& &2

14¢ RCLS 36 89 ;a5 36 a8l

156 Rt 16-31 206 16-31

5 ET0 22 15 287 5 ,

15 was o 3:  Program part 3 20 “ 5 Rolldown & print

152 RS 51 269 -14 routine

154 #LELA 21 11 Initialige & store 21@ 22 45

155 i g 21t 21 @&

156 §TOS 35 86 212 -4y |DPata entry setup

&7 gCLZ 36 82 213 -1

158 £T04 359 B4 214 24

158 RCLI 36 @i 215 ¥lBie 21 16 i5 Recall area

1€8 ETaz2 35 a3 21 35 86

1ed ETOZ 22 83 217 I 3i

162 ¥LELC 21 12 Input coord. & 218 PRTH -14

162 FCLY 36 b4 calculate corrected 218 RTH 24

1e4 - -45 points 228 £ al

165 HEY -41 (i.e.inverse)

166 RCL3 36 @3

167 - -45

168 FTO7 ZZ 8rv

LABELS FLAGS SET STATUS

Ap.0.B.INT?. BRG. TRAV. Crnv. &CLOSEDDEFLEC/P/EER¢,PRINT FLAGS TRIG DISP
° bBRG/QD © “paRT no. |°area 115%858%? ) OS O;SF DEG FIX &
0 1 2 3 4 2 1 0 K GRAD O scl O
. GPART NO. 7PART NO. BPART NO., 9USED < o [ K RAD O ENG O
USED USED USED DATA SETUH USED DATA ENTRY3 U ¥ n4—
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Program Desecription 1

( - ~N
Program Title COGO-11: TO INSCRIBE CURVE

This Hewlett-Packard translation is based on program 04550A written by
CARL M, KING
2206 Siesta Drive, Sarasota, Florida 33579
\. J

rProgram Description, Equations, Variables COGO-11 is a member of the coordinate geometry seried

described in the GENERAL DESCRIPTION, hereof. The special option of this program
is the calculation of a curve inscribed at an angle of a traverse, so that the
existing point becomes the P.I. (point-of-intersection) of the curve.

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

As in the usual situation the curve fits tangentially to the line along
which you approach the curve. You are given the heading of the exit tangent
and the length of the RADIUS. You take a "sighting" on the new heading, and
enter the RADIUS length, press [C], and the program computes the "curve parts".
Press [R/S] and the’traverse is automatically extended to the P.T. (point-of-
tangency). The program computes and accumulates the area enclosed by the

ARC as a portion of the total traverse.

Operating Limits and Warnings You may wish to use Cogo-01 to continue this traverse.
If so, when loading Cogo-0l, be sure to convert the contents of Register 5,

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

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

\_ J

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

NEITHER 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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(L)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Sample Problem(s)

Start at point A, as P.0O.B.
Make a BEARING TRAVERSE to the PI, utilizing the above data.
Obtain the coordinates of the PI (point-of-intersection)

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

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

Input RADIUS = 186.0000, press [C].

Copy: TAN, ARC, CHD

Press: [R/S; obtain coordinates and traverse to PT (point-of-tangency).

Make DEFLECTION ANGLE TRAVERSE (A = 0°) to point C.

r

e

(10) Load program COGO-01, make INVERSE TRAVERSE to P.O.B.
Side Bearing Azimuth distance Northings Eastings Point
1100.0000 1200.0000 A
ATPTY S73°53'57"E  +106°08'03" 593.5760
( 935.0526) (1770.1972) (PI)
A° = -90°20'06", (+15°47'57") O
RADIUS = 186.0000 (TAN = 187.0907; ARC = 293.2556; CHD = 263.8116)
(+15°47'57") (187.0907) A -90°20'06"
(1115.0754) (1821.1357) (PT)
TPTITT N15°47'57"E (+15°47'57") ]RKR,0303
(1200.6548) (1845.3508) (<)
[o7:3 $81°08'06"W (-98°51'54") (653.1532)
1100.0000 1200.0000 A

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

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

[E]>1770.1972, Epy: 90.2006 [CHSI] [D] [R/S] + 935.0526 (display only, ignore)
186 [C]l—+ 187.0907, TAN; [E]> 293.2556, ARC;

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

[R/S]1+1115.0754, Npr; [El> 1821.1357, Epp; [El+> 15.4757, AZ;
[E]>187.0907, DIST. PI>PT.

0[D] 88.9393 [R/S]> 1200.6548, Ng; [El> 1845.3508,Eq;

(optional) [E]+ 15.4757, Ay

Load COGO-01 and complete

1100 [ENT4] 1200 [C]» 1100, Np; [E]> 1200 Ea; [E]+> -98.5154, Az
[E]1» 653.1532, DIST.

[f] [E]l> 74394.8957, AREA

Reference (s) :

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

by Carl M. King.

- | I\




User Instruetions d

COGO-11: TO INSCRIBE CURVE

AZ>BRG BRG/QD INPUT SUPP. L
P.O.B.,INIQ AZ TRAV RAD+

DEFLEC.TRA

INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

Load card; sides 1 & 2 ] Ejt;]

Enter point of beginning of Northing @ [——J

Traverse, and initialize Easting L_é__][,,” | 180
TO INSCRIBE CURVE; I:] TJ

Note: The curve is made tangent to the (f,:il[iigi]

traverse leg most recently completed. Therefor If ;;l[ ]

it is necessary to have calculated at least [7 ;J L, 7J

one traverse leqg prior to calculating a curve L ,WJ ( l

with this program (This prior leg may have [ I |

been calculated using any of the other COGO I VII

programs of this series.) I ll ]

Proceed around traverse using "COGO GENERAL [ l’ ] NorthingP

INSTRUCTION" sheet until you reach PI [,Aﬁl[ | Eastingpy

Calculate a new "sighting" using either a [ II l

bearing or deflection angle traverse Bearing IENT¢|I
QD l £ Il 8 | ]|1.0000-09
OR Deflec./ [ o || | | 1.0000-09
and "zero" distance 1.0000-09 [R/S || 7]

Input the given radius & read tangent Radius [ C ][ | TAN
read ARC | B || | ARC
read CHORD [ E l[ ] CHD

(optional)read Central Angle | E II ] th°
Complete the traverse to the P.T. IR/S 'I . I Northingp
and read Northing & Easting | B || | Eastingprp
read Azimuth | E || | AZ
optional) read Tangent [ & | I TAN
I
(always use a positive value for the radius, I ‘[ l
in this routine. The direction you are I Il,, !
looking has been elected by your new I Il |
e egnting oI
I
L
I N
I N
1
l I |
I
I




02 97 Program Listing I

STEP KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
21 1 P.0O.B.& initialize asv DEG 16-21
35 éz E a5e HEY _—41_ BRG
-Z1 B55  HME9 16 3¢
35 @l N BEd HEY -4 QD
-5 Bgi  ENTY -21
35 ac Initialize aEz HTT -21
ii BEz z 8
ae BEd = =24
aa BEs 16 34
35 85 el 36 8%
z &7 -35
21 13 Inscribe radius ges -4l
16-22 BES 36 8%
35 8& Calc. routine @ * -3d
-21 a7l cos 4z
-35 @7z E1 16-31
36 &r 672 ~-35
a: 874 - -43 Azimuth
<54 A7S  SHEE 1€ 35
4z A7¢  #LELE 21 1z . ]
35 83 gy a dé Azimuth input
16-63 7E ETOM 22 81
-45 @va  wLELD 21 14 'peflection angle
35-45 #¢& azi  ¥LEBL! 21 a1
J& B& aez o H] 16-22
36 83 Bz HEY -4i
16 3 HMS+ 16 3¢
-35 O+F 16 45
35 e4 * —9%
16-63 EEX -2
16 43 CHE -Zz
5 &3 g 0z
4z CFZ 16 ZZ &3
_25 i_ﬁ 6 23 gé, Data entry
> F3s 23 .
_3c Ta8 22 @8 Was data input?
35 83 sFz 16 21 8z (°S
-1 Lz 21 82 If not, set flag
_cg 3 44 for non print
3¢ &g 93 81 calc. sBR.
=3& ARC 35 82
g6 84 Set up for display _4.1.
36 &7 33 8z
16 46 A (rAD)>A DMS 39 &4
16 35 <
2115 ; = 24
_3; RY & print ROLZ 36 82
6258 i ST
Il No - -'3":
-i4 Yes éﬁ’f!f_l e
5 J& 84
36 85 36 83
3€ 84 4
zz ez . . -4
21 16 12 Bearing,QD 1input 36 @5
REGISTERS
0 1 2 3 4 5 6 7 8 9
N E n,A/2 e,Tan A2 AREA A R 180
S0 St S2 Sa S4 S5 S6 S7 S8 S9
A B c D E I




97 Program Listing 11

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

112 - -45

114 STOV 35 87 170

115 RCLS 36 @85

1ie + -3%

1i7 ST0S 35 835

118 R+l 16 4& = .

119 +HHS 16 35 ooF up display

128 ROLZ 36 8:

121 36 #al

1zz 16-31

123 22 15 Go to print routine

124 Z1 BE& 180

125 —41 Data set up

126 -3

127 22 82

128 21 16 11 Azimuth*Bearing

128 1&6-21

138 16 36

121 =21

132 41

132 1€ 41

134 16-45 190

125 =22

13 16 35

iég :§j Bearing

135 g3

148 g ag

14: = -24

147 i g1

143 + -a5

144 INT 1&6 34 200

145 FRTY -14

145 RTH 2¢  Quadrant

147 ¥LELc 21 16 13 Supp. Angle

145 RES 1¢ 31

1449 OLE 36 8%

158 -4]

151 -2z

152 16-95

153 2

15 a1 210
160

220
LABELS FLAGS SET STATUS

Ap.o.B.INTIE AZTMUTH |Rap.1neuT | DEFLEC.Z |F RePRINT [° FLAGS TRIG DISP
®azoBrRG  |’BEARTNG/OD|® supp.L |° ‘Non PRINT| ONOEEl o w | x @
0 'USED %-ALC. SUBR.] : ; 8 % SESD% SEIIG E]
5 6 7 8DATA SETUH PATA ENTRY| 3 [ 3 n_4
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Program Deseription |

Program Description, Equations, Variables COGO-12 is a member of the coordinate geometry
series described in the GENERAL DESCRIPTION I, hereof. This program
differs from the others in that it contains an extra STOP where you
can enter the VERTICAL ANGLE for all those SLOPE SHOTS. where you are
measuring distances on the slope.

CO0GO-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)

( ™
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
\.
=

Operating Limits and Warnings

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

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

N
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<
Sketch(es)
I £
| 24ﬁ%2;b o)
Og\“ ~ 588°47°43"w C
. )
(~ )
Sample Problem(s) raverse the above figure obtaining results shown below:
SYMBOLS : SIDE AB
AZ = Azimuth AZ = 75%14'52"
dg = Slope distance dg = 116.1812
Vo = Vertical angle (%) Vpo = +7°14'23" (Z, = 82%45'37")
d = Horizontal distance d = 115.2550
d' = Vertical distance d' = +14.6413
SIDE BC SIDE CA
AZ = 102229'52" AZ = -91%12'11"
dg = 114.6091 dg = 222.8228
Vo = = 5354'17" (Zp=95°54'17") VAo = - 0%43'59" (Zp = 90%43'59")
d = 114.0010 d = 222.8046
d' = =-11.7904 d' = - 2.8508
Upon completion of closed traverse, recall the area 3007.3999
Solution(s) 1100[ENT+* ] 1200[A]) 75.1452[B] 116.1812[R/S]
7.1423[R/S] » 1129.3485 Ng
1311.4557 E
[E] - 75.1452, AZ; [E] - %15.2550, d; [E] - 14.6413, d'.
27.15 [D] 114.6091 [R/S] 5.5417 [CHS]}[R/S] - 1104.6784, Nc
+ 1422.7554, E;
[E] - 102.2952, AZ; [E] > 114.0010,d; [E] > -11.7904, d'.
88.4749 [ENT+] 3[f][B] 222.8228[R/S] .4359[CHS][R/S] - 1100.0005, Np
1199.9999, E,
[E] » -91.1211, AZ; [E] - 222.8046, d; [E] -~ -2.8508, d'.
[£][E] » 3007.3999, AREA
\. J
Reference(s) [his program is a modification of the Users' Library Program
#04782A submitted by Carl M. King.
\




User Instrucetions

CO060-12; SLOPE SHOT TRAVERSE

AZ > BRG BRG/QD INPUT SuPP. / AREA
P.0.B init., AZIMUTH INP INVERSE DEFLEC./ RYPRINT

INSTRUCTIONS DA'T'SS;,TS KEYS D/?TLQ/IS:ITTS
Load card, sides 1 and 2 [::::][;;;:]
I
Enter point of beginning and initialize Northing Uﬂﬂﬁ][gﬁ |
Easting [a 1[__ | 180
For Bearing Traverse: [ L]
Input Bearing and Quadrant BRG IENTflffflJ
QD £ |l B | |1.0000 -0d
OR: Azimuth Az B ]I _ | ]1.0000 -0
Input Slope Distance dg [R/S }ffi ] 0
.
Input Vertical Angle Va lR/é ]Lii l Northing
and read Northings and Eastings [477”](, l Easting
I B
Read Azimuth - | AZ
Read Horizontal distance ( EirJLW ] d
Read Vertical distance }E H - JI d’
For Deflection Angle Traverse: | 7JL:ii?]
Input Deflection angle and repeat +A° [ ﬁirl[:miil 1.0000 -09
steps 4 through 8 I 1 JI, |
[ N
For Inverse Traverse: | ] [ |
See "'COGO General Instruction' Sheet % :} }
After closure of traverse obtain area [7f ][gwif] AREA
.
NOTE: If you prefer to use Zenith Angles* [ ]lf,ifl
rather than vertical angles modify the L, ,] [ 7}
program as shown on the Addendum on [ Jngfrl
Program Listing II l ][i7v|
(* definition: Z, = 90 - Vju) | ][ ]
i IR
I N
o
I .
I .
l N
.
.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
[ DS : zi 1i P.0.B AS7  8TO4 33 84
Baz 35 8z E asg 5} 8
31 ass CF3 16 22 83
& 35 a1 N ace g ai Vertical angle inpuk
aas -5 Initialize ! Fz® 16 23 &3 Data input?
aerc IS @6 8c:  GSES 23 atg i Yes
aes ai A67  HMS» 16 36
Lilek g acd My -41
#AS o 8es +R 44
a1 35 g% Acs HEY -41
Bl 24 ae7  ET03 35 &3
EH 21 13 Inverse BEs Fd =31
36 82 g&s RCLA J& Be
-45 are NEY -4]
-41 ar: : 44
J& B! arz 21 @i Calc. SBR
-45 a7z 35 &7
22 Bg Go to Calc. SBR. @74 -4]
21 16 1z BRG/QD Input ar7s 35 88
-41 BRG. are 8z
z b -4i QD @7e ROLE 36 8z
22 EN -z ara + =595
#z4  ENTY =21 aLE 1 =33
g2z z 8z aa! £T-6 35-40 @g
gze = -Z4 @g: ROLZ 36 BZ
Bz7 INT le 24 88z RCLE 36 86
828 ROLS 36 as @54 + -5&
B2t : -33 ags sTRz 35 8:
BIG -4] 8ce  RCLI 36 A1
a3 36 85 @&g7  RLLT 36 a7
Azz -35 asz + -55
62z 4z 855 &TO1 35 a1
@34 16-3i as¢  RCLE d6 86 Set up to read
8zc =35 a9 RCOLT 3& 67
#3c - ~45 Azimuth asz +F 34
837 *HEE 1€ 3§ #s7 =704 33 84
@38 ¥LELE Z1 18 Azimuth input g4 seY -41
I8 Rpgs 1¢ 38 Bss £70% 35 @83
B4 35 6e STO AZ @9E  AHpS 16 35
841 22 6l as7 SF2 16 21 82
a4z 21 14 Deflection angle gsg 3! =31
43 16 3¢ pas 21 18 Roll down and print
@44 36 85 jag -31
B4E -33 AZ 18! -14
a4¢ 5706 35 @@ STO AZ 1e8z 16 23 82
B47 wlEL{ 21 a1 167 22 8z Include vert dist.
845 i ac 184 24 in stack
@4%  &T03 35 83 185 21 a8z
#sg EEX =23 18¢ -31
as! CHS -2z 187 RCLZ 36 83 Vertical Dist.
asz g as 1@¢ GTOE 22 1% in stack
asz LFZ 16 22 @3 1a5 RTN 24
asq F-S 51 Slope Dist. Input 118 ¥LELE 21 @86 Data Set up
8sc F3® 16 23 @z Data input? 111 ¥ -41
ase LZEE 23 @& Yes 112 R -31
REGIS i cno
2 3 4 5 6 7 8 9
AZ or A7 N E d! d AZ AREA n(LAT.)| e(DEP,) 180
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP  KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY KEY CODE COMMENTS
11z KTHN 24
114 sLBELo 21 16 11 Azimuth -> Bearing [170
115 HKE» 16 3¢
116 EHT?T -21
117 EIN 4]
1&g SINA 16 41
118 ¥@7 16-45
128 CHS -2c
121 +HME 15 35
122 PRTH -14 BRG
122 f4 -31
124 g 638 180
25 & ae
12¢ = -Z24
27 gl
128 + -3
25 INT 16 34
138  FRTE -14 QD
BTN cd
¥LBLe 21 16 135 Recall AREA
FLLE Jo 86
ABS 16 31 190
PETX -14
RTH 2
¥LBLe 21 1o 13 Supplementary angle
AES 16 31
RCLSG J& B9
MEY -4]
CHE -2z
HME+ 16-35
RTH 24
| a1 209ROGRAM LISTING ADDENDUM
For those desiring to use
Zenith rather than
Vertical angles modify
program as shown:
150 85z HME+ e 36
fes g 83
ACS g 3
ggé H:? _3? Insert these 4 stTp
Be7 - -45
fe s Sta —4i Formerly step 64
160
220
. . LABELS FLAGS SET STATUS
P.0.B..,init AzimuthC Inverse ° Deflec / ER*, Print ° FLAGS TRIG pisP
Az > BRG |” BRG/QD | Supp / ° AReA | s BE | e m | Fx
0 ! 2 3 4 2 1 OK| GrRaD O | sc O
5Calc SBR . Used - Vert. D : 3Uspd 2 0K RAD O ENG O
Data setyp Data entry3 O K n4

<
<
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Hewlett-Packard Software

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

Application Pacs

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

You can choose from:

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

Users’ Library

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

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

Users’ Library Solutions Books

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

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

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

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

Reliability/ QA Forestry



COGO

These COGO (Coordinate Geometry) Surveying programs constitute a com-
prehensive and self consistent series of programs to soive 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 ’; PACKARD
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