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Introduction 

Introduction 
Thi• aerie• of three program tape• will provide the •urveyor and/ or 
technician the abWty to oonven raw field data from the survey crew into 
a u•efull coordinate •y•tem. The program• are designed for uae with a 
TRS-80 Model I 18K Level II or Model Ill. The oomplew package oonai• t• 
of the following program•: 

Bnter CoordbaatN (Tape• 1, 2, and S) 
Store ooordinatea in memory, from keyboard entrin. 

Store or Load CoordbaatN (Tape• 1, 2, and 3) 
Let• you •ave coordinatee on a Data tape, or Load coordinate• 
from tape. 

Print CoorcllnatN (Tapes 1, 2, and 3) 
Print• all Point numbers, and the coordinates for each Point number. 

llodlfy Point Numben (Tapes 1, 2, and 3) 
You can change the Point number of a pair of coordinate• at any time. 

Point to Point Travene (Tapes 1, 2, and S) 
U aed for aide •hot• and for extending lines. 

Travene Clonle (Tape 1) 
Allows entry of raw Angle• (or Bearing•), and Di• tanoe, from field 
•urvey. Right defleoUon, left defleotion, right or left Angle• 
may be u •ed. The Traverse m~ then be adjusted. u• ing the 
Compa•• Method. After the Traverse is adjusted. the new 
coordinate• are • tored in memory. If a Traverse adju•tment i• not 
made, the unadJutRed coordinate• are stored. 

ln'VtD'N (Tape• 1, 2, and 3) 
Uaed to obtain Bearing and Distance between Pointe with known 
coordinates. 

Bearlq-Bearlq Intenect (Tape 2) 
Determine• coordinatee of the Point of Intereection of two known 
Bearings. 

Dtnanoe-Dlatanoe IJlterNOt (Tape 2) 
Determines the coordinate• of the Point of lntereection of two known 
Distances. 

Bearlq-Dtatanoe lntenect (Tape 2) 
Determine• coordinate• of the Point of Inter•ection of a known 
Bearing and a known Distanoe. 

Balf-Aqle (Tape 2) 
C&lculate• the coordinates of a Point that lie• on the opposite Point of 
Intersection of two paire of parallel lines. The Di• tanoe between 
the pairs must be equal. 

Aro and Curve Computatioml (Tape 2) 
Computee the unknown v&lues of curve• U any two v&luea are known. 
If desired, ooordinatee will be automatically oomputed and stored. 
Staking data is provided at any stationing desired. 

Lot Areu - by Coordbwea (Tape 3) 
Determines the Area of a Closed Polygon, using the Coordinate 
Method. 
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Introduction (continued) 

Lo& Area and ba• e:• e• (Tape 3) 
Computes the Area of a Closed Polygon by the Coordinate Method 
and providea the Bearing and Distance between Points. If a curv~ ta 
e.ncountered in the Polygon•• perimeter, the curve's arc and radius 
ta alao provided. 

The eu.mplea shown in Appendbc B will be used to famillar1ze you with the 
program functions. Our beginning n:ample will be a Traverae Closure 
uaing Example 1 on page 41. 

A sketch should be made of the Travene. with numbers assigned to each 
Point on the Traverse. The Point numbera must be in the range 1-191. U 
1a beat to atan with number 18 u the t1m Point Number. Thia allows 
Points 1-9 to be repeatedly used for intermediate oaloulationa. The 
Traverae Closure program will automatically increment the Point 
numben (by one), beg.Inning with the Point number at the end of the fitat 
leg of the Traverse. 

It la uaumed that you have a buic lmowledp of nrveytnar. Thia manual 
will not endeavor to teach that subject. 

Some Important Notes Regarding the Program 
Bntertq Polnta 

Thia program will accept up to a maximum of 191 Points. Point numbers 
may range from 1 to 191. 

Bearings must be entered aa : N311424E 
Leading 11eroa need not be entered. 

For Example: 

A Bearing of N 38-24-U5 W ia entered aa : IR)ll]li]ll]ll][l]IIJMI 
A Bearing of N 19-12-81 Ela entered u: fRl[!](l][!]IZ]ll]II][() 
A Bearing of N 88-43-89 W ia entered u : IRJ~[l]ll][l]MI 
(Remember, you don't need to enter leading zeros.) 



Using the Program 

Loading Instructions Model I/Model III 
1. Turn on the TRS-80 Video Screen (Model I). 

2. Turn on the TRS-80 Keyboard ( or Model Ill). 

3. Insert the Traverse Closure tape (Tape 1) in the cassette recorder. 
Rewind the tape to the start. 

The aoreen will llhow: 

Cass 7 (Model III only) 

MEM SIZE? (Memory Size? -
Mod III) 

READY 

You type: 

(t] and press lENTERI 

Presa IENTERl 

ICJ([]raJ~IDI and preBB !ENTER! 

1' fter the tape is rewound. press the "PLAY .. button on the Cassette 
Recorder. Two asterisks will appear in the upper right corner of the 
screen. The right asterisk will blink if the program is loading correctly. 
When READY appears again. type (R)(Wlil and press lENTEAl. 

Note: If the asterisks do not blink (or a 0- appears), preu the Reset 
button. and rewind the tape. Turn the cassette volume down a little, 
and repeat from the CLOAD instruction. 

After the program is loaded, take the program tape out and put in a 
blank cassette to be used as a Data Tape. 

The aoreen will •how: 
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Using the Program (continued) 

Thia is the Traverse Closure Program Menu. You O&D return to this menu 
at any time during the program by pressing the Ill key. Here ts how 
you uae each function: 

Enter Coordinates (Using Example 1 OD page 41) 

Press II]. 

<M>ULTIPLE OR <S>INGLE ENTRY? 

Since Point 18 is the only Point of known (or usumed) coordin~te•, preas II] 
for §ingle Entry. Type ffi(I) as the Point number and preu !ENTERl. 
The cursor (blinking block) will move to the right. and the program will 
request the North Coordinate. Type the coordinate value, u• ing Feet or 
Meters. (Any meuure may be uaed, but you must use the aame meuure for 
all entries.) Do not enter meuurements using leading zeroa. For example, 
8423.415 feet ahould be entered u ~[Z)[l)G]llll]. Type the North and East 
coordinates (1111 feet for each), preeain([ !ENTER! after each coordinate. 
Instead of entering the next Point Number, preas the l!ln key to return 
to the Program Menu. Point 11, and its ooordinatea, are now atored in 
the oomputer. 

Traverse Closure and Adjustment 
Preas la. 

Now that the first Point number is stored, continue the example for 
completing a typical Traverse Closure. Since the Traverse clone upon 
itself, the coordinates for Point UJ are also the Ending coordinates. Pren rlJ 
(the Beginning and Ending coordinates have already been stored). 

BEGINNING POINT 

ENDING POINT 

FIRST POINT IN TRAVERSE 

NUMBER OF COURSES 

<B>EARINGS OR <A>NGLES 

IS REFERENCE BEARING PART 
OF TRAVERSE (Y /N)? 

You ty-pe: 

mllJ and pres• !ENTER! 

11)11) and press !ENTER! 

(1)11) and press I ENTER! 

(I) and press !ENTER I 

~ (Don't preea ENTER) 

(fl and pres• !ENTER! 



Using the Program (continued) 

The reference bearing in our example ta not included in the Traveree. The 
Beginning Bearing in Backsight direction (away from Point 18) is 
N 89-38-88 W. Remember you don't need the leading zeros, spaces. or dashes. 
Type RIIJIIJ(IJIJ[IJMI and pre&11 lENTER l. 

The Ending Bearing in Foresight direction (away from Point 15) is 
N 78-18-81 W. Type Rl7HIJIIBJIIJIIIMI and press I ENTER!. The program 
will request the angles and the type of angle. Use Degrees. Minutes. and 
Seconds for the angles. The types of angles will be: (1) Right angle. (2) Left 
Deflection angle, (3) Right Deflection angle. ( 4) Left angle. Here a.re the 
angles for the example: 

Aqle DDDJOISS Type 

1 553818 1 Right {Clockwise) 
2 99W8 4 Left (Counterclockwise) 
3 873099 3 Left Defiection (Counterclockwise) 
4 27881UJ 1 Right (Clockwise) 
5 1164958 4 Left (Counterclockwise) 

The last angle is the closing angle: 

6 1821918 1 Right (Clockwise) 

After the lut Angle Type ta entered.1he program will display the amount 
of Angular Error (in this caae: - 28 seconds of Angular Error). ASBume we 
made an error in Angle Number 1 which should have been 553815. Presa (!I 
to indicate you want to change an angle. All angles entered will appear on 
the screen. PreaslENTERI to continue. If you press ~. you will be 
returned to the Menu and all Traverse Closure data will have to be entered 
again. 

Type (I] and pr888 !ENTERr to correct Angle number 1. The old value and 
angle type will appear. Type the new value ( (1](1][1]11)(!)[1) ), and preaa 
(ENTERL The angle type will stay the same. 80 press [!] for the Angle Type. 
Thia is the only correction required. 80 press the iB key to return. 

The Angular Error hu been reduced to -15 seconds. Preas lfi since 
the error is now acceptable for this example. and no more changes 
are required. 

The computer will then ask if you wish angle adjustment. Since you did 
correct an angle, type (i]. 

The program will now ask for the length of each of the 5 Courses. Enter 
the figures shown below: 

LENGTH OF COURSE 1 

LENGTH OF COURSE 2 

lllllJIIJ and press (ENTER! 

[l)~(l)(J(!] and preas I ENTER I 
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Using the Program (continued) 

LENGTH OF COURSE 3 

LENGTH OF COURSE 4 

LENGTH OF COURSE 5 

[J][Z)IZ) and preaa I ENTER I 

(l)ll][Z)C]II] and pres• IENTERI 

[Dll]ll][Jll)(I) and pre•• IENTERl 

After you en&er the length tor the Ian ooune. the aoreen will llhow the 
following lnformatton: 

The ftm line ahowa the Ending Point number and the ooordinaMNa to which 
the Travene llhoulc:l olON. The NOOD.d line ahcnn the Cloeing Poblt with 
the acm.ial ooordinatea of Travene. The Error of Cloaure ta ahown (in input 
uniai) below the third line. The lut line of lnformatton ahowa the Bearing 
and Dtatanoe from Point 18 (the aotual ending) to Point 11 (the deaired 
endina). 

The Clonre ta not aooeptable. and a review of the data llhowa an error 
in entry of Diatanoe 4 ao pree• rlJ to ohanp one of the di•tanON. 

Chanp Coune 4 from 338.1 to 333.2 and preu llNfi•I Preu the 
II key to leave thi• part. Preu rlJ to rerun Clonre. 

We can •ee the effect that ohangtng the c:U.•tanoe of Cour•e 4 ha• had. The 
Error of Cloeure ha• been reduoed • ipffloantly. and i• now aooeptable. 

Pre•• II when uked if you wiah to ohanp a dtatanoe to keep all the 
lnformatton a• ta. 

Preu iii when uked if you want to rerun Cloeure. 

We are now ready to adjust the Be&riDp and Dtatanoea. Preu l!I in 
&D81fer to the adjutment que•tton • inoe a correction wu made. 



Using the Program (continued) 

You can now press Ill to obtain the adjusted Bearinga and Distance•, u• ing 
the Inver•e function. 

Pre•• lY] (the ooordinatell are • tored). Preas II for Multiple Inve~es. 
Start with the Inverse from Point 12. Type IDIZJ and pre•• IINTERl Now 
type {I][I} and preaa (MERl The program will print out the Point to 
Point Bearing• and Diatanoea. After you have noted the &dju•ted figure •, 
pre•• IIJ (for !nver•e), again and we will complete the Traver•e 
Clo•ure •ection. 

Sinoe coordinate• of point• have already been entered, pre•• I!) when 
asked by the computer. 

Pre•• II] for Single Inverse. You will Single Inver•e from 11 to 12 and 
from 15 to 11. Thia provides the last required information of adjusted 
Bearinga and Di•tanoe• to complete the Traverse Closure. Preas ii 
to return to the Menu. Store the coordinates on a data tape for later uae. 

Presa fl to exit the program after you've stored the data. Remove the 
Traverse tape and CLOAD the Miscellaneous Computation• tape. 
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ua1ne the Program (continued) 

For ezample: 

If the tlrfl Point number la 11, &Del the end of the nm Courlle la 13, the 
program uatpa Point number• u followa: 

Begtnn1ng Point 
End of l"'irln Leg 
Nat Point Number 
Nat Point Number 
Ek>. 

11 (Entered by you) 
13 (Entered by you) 
14 (Auiped by the prop"&lll) 
• (Auiped by the program) 

ID oompuUng Closures, the program uaipa a number to the oloalng Point 
that 1• one number peater than the lut Point on the Travene. 

Jl'or aample: 

If the lut Coune la from Point 415 to Point 11, then a temporary number 
of 46 will be amp.ad to the end of the Traverse. After the adjuatment 
1a made, th1a temporary number 48 la deleted. 

DO NOT ASSIGN A COORDINATB POINT NUIIBBB OBBATBR TRAN 
TIDI LAST NUIIBBR ON TBB TBA VIIJUDI UNTIL CLOSUBII IS 
COIIPLBTII. 

On pap 38, Cloeure la made uaing the Compue Method. The formula 
for this method la u followa: 

C = Correotion to be applied 
Ll = Length of ooune 
Lt = Total lenph of traverse 
EL"' Total error in l&Utude 
ED= Total error in departure 

Correotion to l&Utuct.e of ooune: C = EL • Ll/Lt 
Correotion to dep&rture of ooune: C = ED • Ll/Lt 

With the Menu on the aoreen, type Ill, and Nt up your data tape to load. 
PreN [ti and enter [DI} u the etarUns point and [l][IJ u the ending point 
when prompted on the eoreen. 

Invene 

Pre•• II). 

Computee and dieplaye Invenee between Pointe of known coordinatn. 

llalUple IDYH• I • 
If Multiple Inverse ta deeired. preN II. Now enter the two Point 
numbers. Inveraee are then automatioally done for each oonaecutive 
pair of pointa. For E:umple: If Point number• 18 and 11 are entered. 
Inveraee are done for ~11 and 11-11. 



U•IDS the Program (continued) 

Slqle ID•••• 
If ,iingle Inverae 1a desired. pres• I). An Inver•e 1a performed 
between the nvo Pointa entered For E:a:ample: U Point numbere 18 
and 12 are entered. a Single Inver•e 1a performed from Point 11 to 
Point 12. (See Figure a on pap 315.) 

Ralf-Ansle (On Tape I) 

Pre•• BJ. 

Determine• the Anele and Diatanoe from a Point of Inter•eotion to the 
oppoeite Point of IntenecUon of equally-•paoed. parallel linn. The 
ooordinatee of the oppo• ite Point of IntereeoUon are also computed. 
(See Pt.pre 12 on pap 40.) 

Note: Point number• must be entered in a cloclnriae direoUon. 

Point to Point Traverse 
Pren II). 

Caloulate• coordinates for a Point, if the Bearing and Distanoe from 
another Point 1a given. In Single Traver•e, the known Point number, and 
the new Point number, mullt be entered. In MulU-Traveree, the lut new 
Point oomputed becomes the known Point Only the new Point number 1a 
required. (See Pi&Ure 3 on pap 315.) 

Modify Point Number 
Preu II. 

Aa• ign• the ooordinatee of an nillting Point number to a new Point number. 
The ooordinatee of the maUne Point number are •et to 8. 

Di• tanoe-Diatanoe Intersect (On Tape I) 

Pre•• g. 
Oivea the Bearinga of the Inter•eoting linea and the ooordinatee of the Point 
of Inteneotion of linea of known length. A Check Inver•e la made for 
one line to check the aocuraoy of the lntereecl. 

It mullt be known whether the Point of Inter•eotlon liee left or right of a 
line from the fir• t Originattne Point to the •eoond Originattng Point. 
(SM Pi,ure 8 OD pap 37.) 

The third • Ide of the triangle 1a computed by Inver• ing benveen the known 
ooordinatee. With three •idea of the triangle known. the formula: 

8 
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Uaing the Prop-am (oontinued) 

ain A= (8 • aquare root (a(• -a)(• -b)(• -c))/bc 

ta applicable. Onoe the Anglea in the tri&ngle are determined. the 
ooordiDatN of the lnter•eoUcm are computed. 

Beartna-Diatanoe Interaeot (On Tape I) 

Pre•• 111. 

J.l'ind• the Bearing of the line of known DilR&Doe, the Diatanoe of the line of 
known Bearing, &nd the coordinate• of the Point of lnter•eotion. A Cheok 
Inveree ta made for the line of known Diatance to check the accuracy of 
the Inter•eot. 

It muat be known wheUler the Point of Inieraecuon ta the clo•eet or 
furthermost Point from the Point of Origin of the known Bearing. 
(See ll'igure 15 on page 38.) · 

An Inverae 1• performed between the known Point•. Thi• givea a trtuarle 
with 8 • idea &nd &n Angle. The formula for •olving the remainder of the 
tri&ngle 1•: 

Sin B = b(Sin A)/a 
C = 180 - (A + B) 

Beartna-Beartnai lnteraeot (On Tape 8) 

Pre•• II). 

Otvea the Dt• tanoe• of line• of known Bearing to the Point of lntereeotlon 
&nd the coordinate• of the Point of Inter•ectton. A Check Inverae 1• made for 
one line to check the IIOOUl'&cy of the Inter•eot. Bearinga muat be entered 
in the direoUon ubd. (See P'tgure 4 on page 36.) 

The Diatanoe between the known Points ta obtained by Inveree &nd the 
formula for tri&nglea with I Angle• &nd included side ta u•ed. Thia formula 
ta: 

b = a/Sin A • Sin B 
o = a/Sin A • Sin C 

Arc and Curve Computations con Tape 8) 

Pre••~-
Determine• the unknown valuee of curve data If any two v&luee are known. 
If coordinate• are known of the Point of Interaeotion, &nd a Point on each 
of the two Linea of Tanpnoy, only one value need be known. 



Uaing the Program (continued) 

It the CoordinMe Method ia uaed. the ooordtnatea of the Point of Curvature. 
Point of Tangency. and the Center Point of the Curve are oomputed. The 
appropriate trtgonometrio&l formula is applied to oompute the unlmoWDII. 
depending on the information given. 

After the oomputation of the curve data. ataking information may be 
obtained for area of equal length or unequal length. The Defleolion Angle 
from the Point of Curvature and the Chord Distance ia given for each aro 
length. (See Figure 7 on pap 37.) 

Lot Areas (On Tape 3) 

Presa Ill]. 

l"inda the Area of a Cloeed Polygon. uaiDg the Coordinate Method. (See 
formula.) Point numbers are entered olockwiH. If a curve 1a enoountered in 
the perimeter. the f1m Point number on the curve 1a entered. then the 
Point number of the Center of the Curve 1a entered (with the suffix C), then 
the last Point number on the curve 1a entered. Enter II) after the lut Point 
number on the Perimeter. The Area of the Polygon 1a given in square feet 
and acres. 

Lot Areas and Inveraee con Tape 3) 

Pre•• [t]. 

Gives Bearings. Distances. and Aro Lengths for the Perimeter of a Polygon. 
&long with the Area. It UIIN the Area Program u a subroutine. Enter IJ 
after the lut Point number on the Perimeter hu been entered. 

11 
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Appendix A - Accuracy 

Accuracy 
The algorithms used for computation of sines and cosines produce some 
error near three of the Cardinal directions. The accuracy limits are 
as follows: 

Sin 8° to 8°8'41" - aoourate to three decimal places 
Sin 179°59'18" to 188° - accurate to three decimal places 
Sin 359°59'57" to 388° - accurate to four decimal place• 
Cos 89°59'57" to 91° - accurate to four decimal places 
Cos 269°59'18" to 278° - accurate to three decimal places 

The computation for Arcsine and Arcoosine produces the following errors. 

Arcooa .99999 - error is fn" 
Arcoos .999999 - error ta 27" 
Arceo• .99999999 - error is 82'84" 
Aroain .99999 - error is tl1" 
Aroain .999999 - error is 84" 
Aroain .99999999 - error ta 82'84" 

The aoouracy of Level II Basic is six significant figures. To obtain aeoond 
decimal accuracy, input muet be limited to four places left of the 
decimal point. 
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Appendb: B - Sample Run 

Load Traveree Cl08U1"8 tape. 

TRAVERSE CLOSURE 

<S> TORE OR LOAD COORDINATES 
<E> NTER COORDINATES 
<P> RINT COORDINATES 
<M> ODIFY POINT NUMBERS 
<T> RAVERS£ <PT TO PT> 
<I> NVERSE 
<C> TRAVERSE CLOSURE 
<I> EXIT PROCRAN 

> ENTER A SELECTIONS E 

ENTER COORDINATES 
<N>ULTIPLE OR <S>INGLE ENTRY? 8 

POINT NUMBER 
10 
I 

SINGLE ENTRY 
NORTH COORDINATE 

1000 

TRAVERSE CLOSURE 

EAST COORDINATE 
1000 

<S> TORE OR LOAD COORDINATES 
<E> NTER COORDINATES 
<P> RINT ·coORDINATES 
<N> ODIFY POINT NUMBERS 
<T> RAVERS£ <PT TO PT> 
<I> NVERSE 
<C> TRAVERSE CLOSURE 
<I> EXIT PROGRAM 

> ENTER A SELECTIONS C 

----------------------------- 15 



18 

Appendiz B - Sample Run (continued) 

TRAVERSE CLOSURE 

ME BECINNINC AND ENDING COORDINATES ENTERED? Y 

TRAVERSE CLOSURE 

BEGINNXNG POINT S 10 
ENDING POINT S 10 
FIRST POINT IN TRAVERSE S 12 
NUMBER OF COURSES S 5 
<B>EMXNGS OR <A>NGLES I A 
IS REFERENCE BEARING PART OF TRAVERSE 
INXTIM. 8EMING - BACKSIGHT DIRECTION 
Q.OSING BEARING - FORESIGHT DIRECTION 

(Y/N) ?N 
S N93000N 
S N700000N 

TRAVERS£ CLOSURE 
l•RIGHT, 2•LEFT DEFL, 3•RIGHT DEFL, 4•LEFT 

ANGLE DDDHHSS TYPE 
1 553810 1 
2 990000 4 
3 873000 3 
4 2700010 1 
5 1164950 4 
6 1021910 1 

TRAVERSE CLOSURE 

MGULAR ERROR ISIS I S-20 

DO YOU NISH TO CHANGE AN ANGLE? Y 



Appendiz B - Sample Run (continued) 

TRAVERSE CLOSURE 
ANGLE 1• 553010 TYPE 1 
ANGLE 2• 990000 TYPE 4 
ANGLE 3• 873000 TYPE 3 
ANGLE 4•2700010 TYPE 1 
ANGLE 5•11649~ TYPE 4 
ANGLE 6•1021910 TYPE 1 

PRESS <ENTER> TO CONTINUE, I TO EXIT IENTER! 

TRAVERSE CLOSURE 
l•RIGHT, 2•LEFT OEFL, 3•RIGHT OEFL, 4•LEFT 

-ANGLE OLD NEW 
VALUE/TYPE VALUE/TYPE 

l 553010/1 553015 /1 
I 

TRAVERSE CLOSURE 

ANGULAR ERROR ISO: 8 :-15 

DO YOU WISH TO CHANGE AN ANGLE? N 

TRAVERSE CLOSURE 

DO YOU WISH ANGLE ADJUSTHENT? Y 

TRAVERSE CLOSURE 
LENGTH OF COURSE 1 : 305 
LENGTH OF COURSE 2 : 345.l 
LENGTH OF COURSE 3 I 427 
LENGTH OF COURSE 4 : 332.1 
LENGTH OF COURSE 5 I 160.32 

17 



Appenclb: B - Sample Run (oonttnuecl) 

TRAVERSE CLOSURE 
ENDING POINT 10 
CLOSING POINT 16 

NORTH 1000 EAST 1800 
999.297 1000.88 

ERROR OF CLOSURE 
1 IN 1397.17 .71313 
BEARING NS11351W• DISTANCE 1.12336 
DO YOU WISH TO CHANGE A DISTANCE? Y 

TRAVERSE CLOSURE 
LENGTH OF COURSE 1 IS 305 
LENGTH OF COURSE 2 IS 315.1 
LENGTH OF COURSE 3 IS 427 
LENCTH OF COURSE 4 IS 332.1 
LENGTH OF COURSES IS 160.32 

PRESS <ENTER> TO CONTINUE, I TO EXIT IENTERI 

TRAVERSE CLOSURE 
COURSE OLD NEW 

-.875855 

4 332.1 333.2 

• 

TRAVERSE CLOSURE 

DO YOU NZSH TO RERUN CLOSURE? Y 

TRAVERSE CLOSURE 
ENDING POINT 10 

·CLOSXNG POINT 16 
NORTH 1000 EAST 1000 

999.92 999.969 

ERROR OF CLOSURE 
1 IN 18298.8 .0802002 
BEARING N21:S21SE• DISTANCE .085832 
DO YOU WISH TO CHANGE A DISTANCE? N 

.138:5786 

18 ---------------------------



Appendbc .B - Sample Run (continued) 

TRAVERSE CLOSURE 

DO YOU NISH TO RE.RUN CLOSURE? N 

TRAVERSE CLOSURE 

DO YOU NISH TO ADJUST DISTANCES? Y 

ENDING POINT -10 
CLOSING POINT 16 

ERROR OF CLOSURE 

TRAVERS£ CLOSURE 
NORTH 1000 EAST 1000 

1000 1000 

l IN 8.131SE+06 1.8310SE-04 -6.103~2E-0S 
BEARING N182606W, DISTANCE 1.9301E-04 

••INVERSE TO OBTAIN ADJUSTED BEARINGS & DISTANCES•• 

> PRESS <e> FOR NENU OR MENU SELECTIONS I 

INVERSE 
ME COORDINATES OF POZNTS E.NTERED? Y 

INVERSE 
<M>ULTIPLE OR <S>INGLE INVERSE? N 

__________________________ _. 19 



Appenclb: B - Sample Run (oonttnuecl) 

INVERSE 
INVERSE SEQUENTIALLY FRO" POINTS 12 TO POINT: 1S 

INVERSE FROH POINT 12 TO 
FRON TO 

POINT POINT BEARING 
12 13 S525951E 
13 11 S313026W 
11 1:5 NS52913W 
15 16 N074050E 

> PRESS <I> FOR HENU OR NENU SELECTIONS I 

INVERSE 
ARE COORDINATES OF POINTS ENTERED? Y 

INVERSE 
<H>ULTIPLE OR <S>INGLE INVERSE? S 

FROH 
POINT 

10 
15 
I 

TO 
POINT 

12 
10 

INVERSE 

BEARING 
N160013E 
N074050E 

15 

DISTANCE 
315.895 
126.977 
333.201 
160.329 

DISTANCE 
305.015 
160.329 

20 ----------------------------



STARTING POINTI 10 

ENDING POINTI lS 

Appendbc .B - Sample Run (continued) 

TRAVERSE CLOSURE 

<S> TORE OR LOAD COORDINATES 
<E> NTER COORDINATES 
<P> RINT COORDINATES 
<N> ODIFY POINT NUNBERS 
<T> RAVERSE (PT TO PT> 
<I> NVERSE 
<C> TRAVERSE CLOSURE 
<I> EXIT PRO~RAN 

> ENTER A SELECTIONI S 

SAVE/LOAD COORDINATES 

<S> AVE COOROZNATES TO TAPE 
<L> OAD COORDINATES FRON TAPE 
<I> EXIT TO HAIN NENU 

> ENTER A SELECTION IS 

LOAD TAPE, PRESS PLAY I RECORD, PRESS <ENTER>I !ENTERI 

SAVING POINT lS 

STARTING POINTI 10 

ENDING POINTI lS 

LOAD TAPE, PRESS PLAY' RECORD, PRESS <ENTER>I !ENTERI 

21 



Appenclb: B - Sample Run (oonttnuecl) 

RENOVE I\HD SAVE TAPE 
> PRESS <a> FOR NENU OR MENU SELECTIONI a 

Load Miaoellaneoua Computation Tape. 

SUfWEYINC: - MISCELLANEOUS CONPUTATONS 

<S> TORE OR LOAD COORDINATES 
<E> NTER COORDINATES 
<P> RINT COORDINATES 
<M> ODIFY POINT NUNBERS 
<T> RAVERSE <PT TO PT> 
<I> NVERSE 
<A> RC & CURVE COMPUTATIONS 
<B> EARING - BEARING INTERSECT 
<D> ISTANCE - DISTANCE INTERSECT 
<X> BEARING - DISTANCE INTERSECT 
<H> ALF-ANGLE 
<a> EXIT PROGRAN 

> ENTER A SELECTIONI S 

SAVE/LOAD COORDINATES 

<B> AUE COORDINATES TO TAPE 
<L> OAD COORDINATES FRON TAPE 
<a> EXIT TO HAIN MENU 

> ENTER A SELECTION IL 

STARTING POINTI 10 

ENDING POINTI 15 

LOAD TAPE, PRESS PLAY, PRESS <ENTER>llENTERI 



Appendbc .B - Sample Run (continued) 

LOADING POINT 15 

STARTING POINTI 10 

ENDING POINTI lS 

LOAD TAPE, PRESS PLAY, PRESS <ENTER>l!ENTERI 

REMOVE AND SAVE TAPE 
>PRESS<•> FOR "ENU OR "ENU SELECTIONI I 

INVERSE 
ME COORDINATES OF POINTS ENTERED? Y 

INVERSE 
<N>ULTIPLE OR <S>INGLE INVERSE? 8 

FRON 
POINT 

10 
15 

• 

TO 
POINT 

12 
10. 

INVERSE 

BEARING 
N468D10E 
Nl740SDE 

DISTANCE 
305.815 
160.328 



Appenclb: B - Sample Run (oonttnuecl) 

SURVEYING - NISCELLANEOUS CONPUTATONS 

<S> TORE OR LOAD COORDINATES 
<E> NTER COORDINATES 
<P> RINT COORDDIATES 
<N> ODIFY POINT NUNBERS 
<T> RAUERSE (PT TO PT> 
<I> NUERSE 
<A> RC & CURVE COttPUTATIONS 
<B> EARING - BEARING INTERSECT 
<D> ISTANCE - DISTANCE INTERSECT 
<X> BEARING - DISTANCE INTERSECT 
<H> ALF-ANc:LE 
<a> EXIT PROGRAM 

> ENTER A SELECTION& I 

INVERSE 
ME COORDINATES OF POINTS ENTERED? Y 

INVERSE 
<N>ULTIPLE OR <&>INGLE INVERSE? N 

INVERSE 
INVERSE SEQUENTIALLY FRON POINT& 12 TO POINT& 15 

N ---~----------------------



Appendbc .B - Sample Run (continued) 

INVERSE FRON POINT 12 TO 15 
FROft 

POINT 
12 
13 
14 

TO 
POINT 

t3 
14 
15 

BEMINc; 
8525950E 
8343128N 
N552913N 

>PRESS<•> FOR NENU OR NENU SELECTIONS H 

HALF-ANGLE 

a ENTER BEARINGS IN CLOCKWISE DIRECTION•• 

DISTANCE BETIEEN LINES S 40 
Fllt8T BEMING S N461110E 
SECOND BEMINC S 8525958E 
POINT OF INTERSECTION S 12 
DPPOSJ:TE INTERSECTION NUNBER S 11 
IS POINT 11 <L>En OR <R>IGHT OF POINT 12? L 
POINT NORTH EAST ANGLE 

11 1264.38 1216.21 131 S 31 SI 

>PRESS<•> FOR MENU OR NENU SELECTIONS T 

TRAVERSE 
<&>INGLE OR <C>ONTINUOUS TRAVERSE? 8 

TRAVERSE 
FRON TO BEARING 
POINT POINT C?DDMSS?> DISTMCE 

NORTH 
COORD 

DISTANCE 
345.181 
426.978 
333.203 

EAST 
COORD 

13 16 N525950N 225 1139.590 1315.331 
13 18 8343028N 140 888.813 1415.718 
18 19 8343128N 175 744.595 1316.578 
14 22 N552913N 110 708.979 1170.730 

• 
II 



Appenclb: B - Sample Run (oonttnuecl) 

SURVEYING - "ISCELLANEOUS COMPUTATONS 

<S> TORE OR LOAO COORDINATES 
<E> NTER COORDINATES 
<P> RINT COORDINATES 
<H> ODIFY POINT NUMBERS 
<T> RAVERSE (PT TO PT> 
<I> NVERSE 
<A> RC I CURVE COMPUTATIONS 
<B> EARING - BEARING INTERSECT 
<D> ISTANCE - DISTANCE INTERSECT 
<X> BEARING - DISTANCE INTERSECT 
<H> ALF-ANGLE 
<I> EXIT PROGRAM 

> ENTER A SELECTIONS D 

DISTANCE - DISTANCE INTERSECT 

FIRST POINT NUMBER 
SECOND POINT NU"BER 
INTERSECTION POINT NUMBER 
DISTANCE FROM 18 TO 17 
DISTANCE. FROM 17 TO 16 

: 18 
I 16 
I 17 
I 190 
I 140 

IS POINT 17 <R>IGHT OR <L>EFT OF LINE 18 - 16? L 

FRON 18 TO 17 - BEARING IS NS1100SN, DISTANCE IS 190 FEET 
FROM 17 TO 16 - BEARING IS N19S330E, DISTANCE IS 139.999 FEET 
INVERSE DISTANCE• 139.999 

> PRESS <I> FOR MENU OR MENU SELECTIONI X 



Appendbc .B - Sample Run (continued) 

BEARING - DISTANCE INTERSECT 

POINT NUNBER OF BEARING ORIGIN 
POINT NUNBER OF DISTANCE ORIGIN 
POINT NUttBER AT INTERSECTION 

BEARING FRON 19 TO 20 
DISTANCE FRON 28 TO 17 

t 19 
t 17 
: 21 

t H4S0800W 
I 155 

IS 20 CLOSEST INTERSECTION TO 19? Y 

FRON 17 TO 20 - BEARING IS 8330504N, DISTANCE IS 154.999 FEET 
FRON 19 TO 20 - BEARING IS N4S0000N, DISTANCE IS 1aa.1,s FEET 

> PRESS <a> FOR NENU OR NENU SELECTIONt 8 

BEARING - BEARING INTERSECT 

FIRST POINT NUNBER 
SECOND POINT NUNBER 
INTERSECTION POINT NUNBER 
BEARING FRON 19 TO 21 
BEARING FRON 21 TO 22 

t 19 
t 22 
I 21 
I N4SO000N 
I S300000W 

DISTANCE FRON 19 TO 21 IS 112.317 FEET 
DISTANCE FRON 22 TO 21 IS 132.832 FEET 
CHECK INVERSE FRON 22 TO 21 t 
BEARING 8310000W, DISTANCE 132.833 FEET 

> PREIS <a> FOR NENU OR NENU SELECTIONt ~ 
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Appenclb: B - Sample Run (oonttnuecl) 

ARC AND CURVE COMPUTATIONS 

•• POINT NUMBERS HUST BE ENTERED CLOCKWISE•• 

ARC LENGTH • 0 • 
RADIUS • 0 • 
DELTA • 0 • 
TANGENT • 120.093 • 

FIRST POINT NUMBER • 10 • 
POINT NUMBER OF CURVE INTERSECTION • 12 • 
LAST POINT NUMBER : 13 

POINT OF CURVATURE • 23 • 
POINT OF TANGENCY • 16 • 
CENTER POINT : 21 

ARC AND CURVE COMPUTATIONS 

DELTA 
ARC LENGTH 
RADIUS 
TANGENT 

DO YOU WISH STAKING DATA? Y 

STATIONING DESIRED 25 

ARC AND CURVE 
FROM TO DEF< 
PC 1 5: 5:36 
PC 2 10:11:13 
PC 3 15:16:19 
PC 4 20:22:26 
PC 5 2s:20: 2 
PC 6 30:33:39 
PC 7 35:39:15 
PC 8 10:30: 0 

81: 0: 0 
198.781 
110.611 
120.093 

COMPUTATIONS 
CHORD 

21.9671 
21.9671 
21.9671 
21.9671 
21.9671 
21.9671 
21.9671 
23.7556 

> PRESS <I> FOR MENU OR MENU SELECTION: 8 

ARC 
25 
25 
25 
25 
25 
25 
25 
23.7839 



STARTING POINTS 10 

ENDING POINTS 24 

Appendbc .B - Sample Run (continued) 

SAVE/LOAD COORDINATES 

<S> AVE COORDINATES TO TAPE 
<L> OAO COORDINATES FRON TAPE 
<I> EXIT TO NAIN NENU 

> ENTER A SELECTIONS S 

LOAD TAPE, PRESS PLAY I RECORD, PRESS <ENTER>S !ENTERI 

Remove Data Tape. 

Load Lot Tape. 

LOT 

<S> TORE OR LOAD COORDINATES 
<E> NTER COORDINATES 
<P> RINT COORDINATES 
<N> ODIFY POINT NUNBERS 
<T> RAVERSE <PT TO PT> 
<I> NVERSE 
<R> LOT AREAS 
<L> OT AREAS AND INVERSES 

> ENTER A SELECTION: S 

SAVE/LOAD COORDINATES 

<S> AVE COORDINATES TO TAPE 
<L> OAD COORDINATES FRON TAPE 
<I> EXIT TO NAIN NENU 

> ENTER A SELECTIONS L 

29 
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Appenclb: B - Sample Run (oonttnuecl) 

STARTING POINT: 10 

ENDING POINT: 24 

LOAD TAPE, PRESS PLAY, PRESS <ENTER>:jENTER! 

LOADING POINT 24 

STARTING POINTJ 10 

ENDING POINTS 24 

LOAD TAPE, PRESS PLAY, PRESS <ENTER>liENTERl 

REMOVE AND SAVE TAPE 
>PRESS<•> OR NENU SELECTION: L 

LOT AREA AND INVERSES 

- ENTER POINTS IN A CLOCKWISE DIRECTION•• 

ENTER TRACT NAN£: OVERALL 

ENTER POINT NUMBERS 
FIRST POINT • 10 • 
NEXT POINT : 12 
NEXT POINT : 13 
NEXT POINT : 11 
NEXT POINT : 15 
NEXT POINT : I 



Appendbc .B - Sample Run (continued) 

FROM 
10 
12 
13 
14 
15 

TO 
12 
13 
14 
15 
10 

TRACT OVERALL 
BEARING 
N460010E 
S525950E 
S313028W 
N552913W 
N071050E 

DISTANCE 
305.015 
315.101 
426.978 
333.203 
160.328 

AREA 162400 SQ FT, 3.72819 ACRES 

> PRESS <I> OR MENU SELECTION: R 

LOT AREAS 

•• ENTER POINTS IN A CLOCKWISE DIRECTION•• 

ENTER TRACT NAHEI LOT-1 

ENTER POINT NUf18ERS 
FIRST POINT • 16 • 
NEXT POINT • 13 • 
NEXT POINT : 18 
NEXT POINT i 17 
NEXT POINT • " • 

TRACT LOT-1 

AREA 28315.3 SQ FT, .65~029 ACRES 

> PRESS <I> OR HENU SELECTION: L 

31 
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Appenclb: B - Sample Run (oonttnuecl) 

LOT AREA AND INVERSES 

•• ENTER POINTS IN A CLOCKWISE DIRECTION•• 

ENTER TRACT NAHEt BORY - 2 

FRON 
10 
23 
16 
13 
14 
lS 

ENTER .POINT NUMBERS 
FIRST POINT l 10 
NEXT POINT t 23 
NEXT POINT t 24C 
NEXT POINT l 16 
NEXT POINT t 13 
NEXT POINT t 14 
NEXT POINT l 15 
NEXT POINT t I 

TO 
23 
16 
13 
14 
15 
10 

TRACT BORY - 2 
BEARING 
N460013E 

ARC 198.786 RADIUS 
8525950£ 
8313026W 
N552913W 
N074050E 

DISTANCE 
184.923 
140.61 
225.005 
426.978 
333.203 
160.328 

AREA 159489 SO FT, 3.66136 ACRES 

> PRESS <9> OR HENU SELECTIONS P 

PRINT COORDINATES 
<N>ULTIPLE OR <S>INGLE PRINT? N 



Appendbc .B - Sample Run (continued) 

PRINT COORDINATES 
FRON POINT 10 TO POINT 21 

POINT NUMBER NORTH COORO EAST COORO 
10 1000 1000 
11 1261.38 1216.21 · 
12 1211.87 1219.42 
13 1001. 17 1195. 02 
11 652.319 1253.13 
15 811.11 978.572 
16 1139.59 1315.33 
17 1007 • 91 1267 .1 
18 888.803 1115.71 
19 744.595 1316.57 
20 878.073 1183.09 
21 821.015 1237.15 

PRESS <ENTER> TO CONTINUE, 9 TO EXIT!ENTER! 

PRINT COORDINATES 
FRON POINT 10 TO POINT 21 

POINT NUHBER NORTH COORD EAST COORD 
22 708.979 1170.73 
23 1128.45 1133.03 
21 1027.3 1230.7 

> PRESS <I> OR HENU SELECTION% a 

LOT 

<S> TORE OR LOAD COORDINATES 
<E> NTER COORDINATES 
<P> RINT COORDINATES 
<H> OOIFY POINT NUHBERS 
<T> RAVERSE (PT TO PT> 
<I> NVERSE 
<R> LOT AREAS 
<L> OT AREAS AND INVERSES 

> ENTER A SELECTION% 9 

33 
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Appendix C - Formulas and Data 

Formulas and Data 
Formulu UNd 1n Ula Surveytng Program 

Curve Pormulu (Figure 1) 

R = Radiu• 
L = Lenst,h of Curve 
T = Tangent 
C = Curve 
D = Delta 

T 
R = -=-___,,,~ 

Tan ..12. 
2 

Le = R • D(Nd1an•) 
C = 2 • R(Btn D ) 

I 

Invene Pu.notion (Figure 2) 

E 

N~l2-C-,. 

11 N = difference 1n Nonh CoonL (#9-#1) 
Known Comcl. E = difference 1n Eut Coorcl. (#8-#1) 

TanD = : 

L- 8 or N 
SID D Cota D 

Travene Punction (Figure 3) 

Na = Ni + Co• D(L) 
Ea = Es + Bin D(L) 
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Appencliz C - Pormulaa and Data(condlnued) 

Bearing-Bear.Ing lnteneotlon (Figure •> 

A C 
K-.i Coonl: (I 1}"--'-----------t......Jo.KDOWD c-d. (I 2) 

I, 
(b) 

Invene to obYJ.D be&rlng from #1 to #I and diatanoe L. 
UN bearinp to oblain &nglff A. B, t1J C. 

c = b/Bin B • Bin C 

a = b/Sin • Bin A 

Travene from #1 or #2 to ftnd #3. 

Bearing-Diatanoe Inteneotlon (Figure 5) 

Bin B = b{Sin A) 
a 

C = 180° - (A + B) 

(If near intenecUon. B = 180 - B) 



Appendix C - Formulas and Data 

Diatanoe-D19tance lnteneotlon (Figure e> 

K.wnc-d.tl 

Invene to obtain beartnc and diat&noe tiom #1 to #8 

Sin A = IV•(• - a)(• - b)(• - o) • = a + b + o 
bo 

Angle A i• either to left or ript of Line #1-#8 

Arc and Curve Data (Figure 7) 

2nd KMwn c-d. 
u 

. If theH coordinates are known and any two of the following are known 
ezoept arc length and tangent. then ooordinatn of P.C., P.T. and R.P. are 
oompuMKI along with unknown ourve data. 

Aro length 
Delta 
Tangent 
Radiu 

If ooordinatea are not needed. enwr any a of the above except arc lensth 
and tangent. then ml881ng curve data 1• oomputed. If dNil'ed ~ut data 
may be diaplayed utna arc length of operator'• ohotoe. Output i• 
defleoUon t , chord length and arc length. 

Input requem are •lf-ezplanatory. 

-----------------------------87 
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Appencliz C - Pormulaa and Data(condlnued) 

Traverae Cloaure and Adjuatment (Aclj118tment 
la by Compua Method. Tranatt Method and Crandall 
Method can be added.) (Figure s> 

Beartnp or raw anglea may be uaed for input. If anglea are uaed then the 
following codee must be entered when type of angle is uked for. 

Rt.t -1 

x..no.r.,- 2 

Rt. IM. lC - 3 

x..n, -• 

- RUN IN CLOCKWISE DIRECl'ION -

Anglea and oounea of travene ahould be numbered on drawing to allow 
quick change• to claw. in oomputer. The oomputer numben claw. u followa: 



Appendix C - Formulas and Data 

Bearing-Bearing Intenect (Figure e> 

Enter 1D clock:wtae direction. 

I.e. 

- la&Point -/ -
H JC•• of triangle do not equal 180° an error meuap 1• printed. Thia la 
oaUNCI by entry of wrong quadrand for bearinp. 

An tnvene la made k> check oomputatiou and la diaplayed u CHECK 
INVERSE (one leg only). 

Di• tanoe-Diatanoe lnter•ecUon (Figure 10) 

Enter 1D clookwiae direction. 

/ 

/ 
/ 

/ 

/ 

If diatanon are auoh that tnterHction la not pouible then computer 
diaplaya INTERSECTION NOT POSSIBLE and returna k> llt&rt of 
program for correot data. 

An tnvene la made k> check computation and 1a diaplayed u 
INVERSE DISTANCE (one leg only). 

39 
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Appencliz C - Pormulaa and Data(condlnued) 

Bearlng-Diatanoe lntel'll8Ction (Figure 11) 

Input requem are Nlf..ezplanak>ry. 

Ralf-Angle(Ftgure 12) 

Computea ooordlnatea of oppo•U• P.I. U ooordinate of P.I. and bear1np 
OD each aide of P.I. and right of way width are known. 

Oppoait. 
P.L 

-



Bzarnple 1 

\ 

115 

10 
(18) 

1000.00 
1000.00 

Appendix C - Formulas and Data 

' ' ' ' ' ' ' ' ' ' 

Skn>h Showing Known Data 
(Not to Scale) 
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DIPOBTAMT HOTICJI 

ALL RADIO SHACK COMPUTER PROGRAMS ARE LICENSED ON AN 
"AS IS" BASIS WITHOUT WARRANTY. 

Radio Shack ahall have no liability or reaponaibllity to ou• tomer or any 
other penon or entity with re•peot to &Jiy llablltty, loe• or dam'age oauaed or 
alleged to be cau•ed directly or indirectly by computer equipment or pro
gram• eold by Radio Shack, includiq but not limitied to any interruption of 
•ervioe, lo-• of bu• ine-• or anticipatory.profit• or oon•equenti.&l damage• 
reaulti.ng from the UN or operation of •uch oomputer or computer program•. 
NOTE: Good data prooeHing procedure diotatea that the uaer teat the 

program. run and teat 11&111ple aet• of data, and nm the • ynam in 
parallel with the •y•tem previou•ly in uae for a period of Ume 
&dequa.te to insure that re•ulta of operation of the computer or 
program are uu.factory. 

RADIO SHACK sorrwABB LICJIHSB 

A. Radio .Shack Sl'&DU to CUSTOMER a non-aoluaive, paid up lioenae 
to u•e on CUSTOMER'S oomputer the Radio Shack computer aoftware 
received. Title to the media on which the •oftware i• recorded (ou•ette 
and/ or cli•k) or atored (ROIi) i• tranaferrecl to the CUSTOMER. but not title 
to the aoftware. 

B. In oon• ideration for thia lioen•e, CUSTOMER •hall not reproduoe 
oopie• of Radio Shack aoftware ezoept to reproduoe the number of oopiee 
required for UN OD CUSTOMER'S computer (if the 110ftware allowa & back
up oopy to be made), and •hall include Rad.to Shack'• oopyright notioe on 
all oopiee of aoftware reproduoed in whole or in part. 

C. CUSTOMER may reaell Radio Shack'• •y•tem and application• •oft
ware (m.oditled or not. in whole or in part), provided CUSTOMER bu 
purohued one oopy of the aoftware for each one reaold. The proviaion• of 
thi• •oftware Lioen•e (pa.ragraph• A, B, and C) ahall &l•o be appllo&ble to 
third parUe• purohuing 1uoh aoftware from CUSTOMER. 

RADIO SHACK 11 A DIVISION OF TANDY CORPORATION 

· U.S.A.: FORT WORTH, TEXAS 76102 
CANADA: BARRIE, ONTARIO L4M 4W5 

AUITIIALIA 
21N11 VICTORIA IOAD 
IIYDAUIEIE, 1.1.W. 2111 

TANDY CORPORATION 

IEL&IUII U. It 

MIC IIDUITIIEL DE IMIIIE IILITOI IOAD WEDIEIIUIV 
1141 IAIIII. WEIT •oLMm •111• 

PRINffD IN U.S.A. , 1 /IO 
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