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INTRODUCTION

The Compucorp 354 Surveyor is an extraordinarily powerful and
versatile instrument, created specifically to aid tHe land surveyor m his
day-to-day calculations. |ts size and portability make 1t practical for
both field and office use. As with any instrument, practice makes
perfect, and you will find that the longer you use it, the more powerful
and useful to you it becomes.

To get the most out of your Surveyor, you should read this manual,
foltowing the examples with the Surveyor on and running. Our
examples are carefully selected to illustrate the use of various features
and capabilities, so study them carefully, Thereafter, use the manual as

a quick reference guide to specific functions and operations.
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STARTING

The ON/OFF switch is on the back. Next 1o it is a connector for the charger/adapter. Move the switch to the "ON" position,

NOTE: When the 354 js switched on, the display may contain almost any combination of numbers or characters while it goes

through a clearing cycle. Wait for the display format |: '] to appear before pushing any of the keys. The clearing cycle lasts
about three seconds.

If you are using the 354 with |he adapter/charger, set the voltage switch on the bottom of the charger to the appropriate voltage.
See page 105, Batteries and Recharging. Also, be sure that the RUN/LOAD switch in the upper right corner of the keyboard is in the

RUN positian.



Entering Numbers

ENTERING NUMBERS

Keying in numbers is as simple as pressing the digit keys in sequence. Press the decimal point key when needed. &%  changes the
sign of the number, from positive 10 negative, or negative Lo positive.

Notice that the number is displayed as you enter it. You can not enter more than 13 digits (12 if the first key is decimal point). If

you put in too many digits the display goes into error and shows | =-—-—




Making Corrections

MAKING CORRECTIONS

Whenever you find you've made a mistake in an arithmetic operation, ™€ clears the entire calculation so you can starl over.
eurny Clears the display, so that you can correct an enlry error without losing the calculation you were doing.

Although it's usually not necessary, it’s a good idea to press meser  before starting a calculation, just to be sure there are no

le ftovers inside,

[f you see | = - " in the display (it stands for ERROR]) that means you've done something mathematically illegal, or
have produced a number outside the Surveyor’s range (its capacity is 100?® 10 10°?®). Calculation is stopped. Press mser or SLeas

Lo gel going again.

The following cause error:

v - . ! =9 5 +D 3
® Divide by zero e Trying 1o calculate a number outside the Surveyor's range 107°% 10 10™°
e 1/x of zero ¢ 2% where a is negative and x is not an integer
e \/ of anegative number o (X

® Arcsine of a number outside the range —1 to+1  ® Parentheses close before open

e Asking for an impossible intersection ® More than two parentheses open without a2 close



Entering Angies

ENTERING ANGLES

When entering angles, use the key, Key in the o ~g, Dress o1 . Thedisplay changes to angle format. Now key in Lthe

minutes. Press ams. again and put tn the seconds.

Enter 15°30'10"

[ I5.000 )
Pre .. [ IS 00 00 Note: change to angle

display format

aer

Press | [ 15 H0 00

S [ | T

\-—-‘"’




The 354 also is capable of handling decimal degrees, along with degrees and decimal minutes

For Example: 65.5°

Entering Angles

[ 55.5 0
- / 55 30 00.0 )
65°43.8'

[ 55.000 \
Press [ 55 00 00

[ E5 43 \
Press [ 55 43 48.0 )




Entering Bearings

ENTERING BEARINGS

The first requirement in entering a bearing is to identify the direction. The 354 uses a numerical code for identifying the direction.

Bearing Quadrant N
NE ]
4 I
SEE 2 vv E:
SW 3 3 2
NW 4
S

T 8 i iz ; auag- 9 . q - .
To indicate direction, touch WIS , followed by the appropriate gquadrant number. N.ote the quadrant is displayed on the left.

Then enter the degrees, touch opys |, enter minutes, paps  and then enter seconds.

—

To enter N42°15"14.7"W, do this [ .4 it 2" oMfs ] 9

omis -1 4 7
and w:[ H 4 |5 iY ., X

NOTE: If yvou make an error in numerical entry and use the ESE8 key, vou must start over, re-entering the guadrant code and

ENTRY

the angle.



Traversing

TRAVERSING

ENTERING STARTING COORDINATES:
The first step in traversing is to tell the 354 the values of the starting coordinates. To identify your starting north coordinale,

simply enter it and touch n and "™ which stores the coordinate value in the north coordinate memory. Enter the starting

east coordinate and touch n and ¥iMY

DISPLAYING COORDINATES
If at any time, you want to know the ccordinates of the point yvou are on, touch west  3and rcad the north coordinate, then touch
est and read the east coordinate. As you are traversing, note that at the end of the entry of each course you may touch weAw

and east [0 read the coordinates for the end point of that course.



Second Function

SECOND FUNCTION

Many of the function kevs on the Surveyor calculate two quantities when pressed (e.g., COS and SIN arc on the same key). These
. ; I . . . . i . ) . . 2ND
keys always display one of the quantities, while the second is stored in the “"Second Function” register. Pressing causes
exchange of the display with the Second Function register, so you can bring out the second function Lo work with.

. m=d? = SRR . _ . 1} . . . . . . .
NOTE: That this is an exchange—pressing Wl cgain will get the numbers back to their original places. The number in the

Second Function register is not otherwise changed, until vou do another twao-function operation.



Bearing-Distance Traversing

BEARING-DISTANCE TRAVERSING

FOR-

The and e Keys are used to perform Bearing-Distance Traversing. As the legends indicate, they take a direction and a
length, and convert it to a latitude and departure. They also compute and store the coordinates of the point at the end of the course.

The sequence to follow in calculating a course, given its bearing and distance is:
Enter the Bearing Angle (Direction)

D AN

Press !—-'E

Enter the Distance (length)

FOR-

Press [eyei

See: Latitude of Course

2ND

See: Departure of Course
TR .
: - see North coordinate at end of course.
Press mtl | see No

(- 2= s

Press: = . see East coordinate at end of course.

\.,



Bearing Distance Traversing Example

BEARING-DISTANCE TRAVERSE EXAMPLE

2
4

‘-.'..l
3|8
~ b,
gl B

300.000N
T N77°58's1"w 320,000E

184,000 —e )

Entering Starting Coordinates

3 ]
s
Q.

(o ——

L]

T

=1f

)

[

£ §E

o

e
1]
M
=)
-y
7y




Bearing Distance Traversing Example

Enter Data for Course 0-1

QUAQ-
RANT R B

-
1

” = \ latitude

S = 5 N departure

eNhi
FUNC

- North
NORTH > - - coordinate
EASY Faat

~~— [T [T

— - coordinate




Bearing Distanca Traversing Example

Enter Data for Course 1-2

The bearing and distances for course 1-2 is N7°7°E, 163 feer.

, [ 107 00
S-S / (61744 ratitude
o [ 20194 \ depanure
[ 500.060 Y Soordinace
[ (60227 Y B8 e




Now proceed to course 2-3

The Bearing and Distance is N66°47°E, 154 feet.

Bearing Distance Traversing Exampla

-

- \ latitude

— - - \departure

= = North

coordinate

- - - \East
= = coordinate







Field Angles

FIELD ANGLES

The 354 is capable of handling entry of Field Angles. For the time being, we'll be using only horizontal angles, although vertical
angles may also be used.
NOTE: The

numerfical code you enter describes a particular kind of Field Angle, rather than a Quadrant.

PR = B

key. (t is above the M8 key and works very much like the key. The difference is that the

S

The four horizontal Field Angles and their numerical codes are:

f.-"
Right deflection angle—Code 1 /)

Angles turned to the left (counter clockwise)—Code 2

Angles turned to the right (clockwise) — Code 3 /'Q\
L

Left deflection angle — Code 4



Field Angles

Suppose you traverse from Point 1 10 Point 2. You then Back-Sight to Point 1 and turn an angle to the left of 137°45". The key

sequence for Entry of the angle is:

A TEIEEE (ASERTs AEEII *
oMfs & E 28 See ( - E
359 SAETNY RSSERY LN

If you set-up on Point 1 and deflect your transit to the left 56 38, the key sequence is:

FiELD EEPY
ancLE B 4
—

¢ T %
ot § Riic BE
. ;-5 E
T=xiY O

i -
@

_’.“_5"3. 3 See [ i K =0 3

- =

"NOTE: The Field Angle numerical code appears in the left side of the display. The same basic key sequence holds true for the two

other horizontal Field Angles.



Traversing with Field Angles

TRAVERSING WITH FIELD ANGLES

-~
3
15733’

10,000 0

10,000

Enter the starting codes:
11} Lot {
11 Lol e

NORTH i, BhER X

EAST TR * }




Traversing with Field Angles

NOTE: When traversing using Field Angles, all directions are based upon the previous course. For that reason, the initial course

MUST be either a Bearing or an Azimuth.

Course | should be entered as follows:

: - - \latitude

3 departure

- - = North
| coordinate

_ East
- coordinate

f"\"\"ﬁr‘“x"*-s




Traversing with Field Angles

The direction of Course 1-2 is measured as a clockwise angle 66°08' turned from a back-sight to point 0. The distance is 152 feet.

The key sequence for calculation and description of this course is:

[ =5 = - X field angle
anG
- - - - - resultant
[ B == - — - = bearing*
AZ

*NOTE: The 354 calculates and displays the resultant bearing of the course when is pressed,

Foatl 5 (T 0N B - R
1 ' ._5 | E' WARD [ fop . 2B ) laLitude
IND ~ —
[ ‘ s = =i ‘3 departure
NOATH [ - = MU X North
. = .- coordinate
EAST [ -1 - — = X East
- - coordinate




Traversing with Field Angles

Course 2-3 also involves a back sight, with an angle of 41°52', turned to the left, for a distance of 118 feet.

s BB

1

g1 52 [0 } field angle
ltant
00.0 \ bearing
20 BYE Xumwe
/Yy H|§g X departure

' 12 3 - | North
=g = Ry coordinate

75 5

Y YA

1

Ll
‘0133 Y28 East
=gl =4 coordinate




Traversing with Field Angles

The Field Angle at Point 3 is a Right Deflection Angle of 19°33’, with a distance of 135 feet.

field angle

resultant
bearing

i)

latitude

North
coordinate

East
coordinate

]
Ly
L]
A

)

)

)
35500\ deparurs

)

)




Traversing with Field Angles

The final course in this open traverse is defined by a back-sight with an angle-left 107°26, for a distance of 204 feet.

FIELD TS
ancLe A

170 "7 ows 72 '8

_— e — R mme——

field
angle

resultant
bearing

\
)
{IC & i~ )Ialimde
)
)

departure

North
coordinate

East
coordinate

I
1]
LTy

g
L1y
v
=1

A QUICK REVIEW

Entering FIELD ANGLES is almost identical to entering Bearings. The only difference is that you use the el key instead of the
key, and the numerical code you enter indicates a type of FIELD ANGLE, rather than a Quadrant Code.

Traversing with FIELD ANGLES is similar to traversing with Bearings. The only difference here is that after entering the FIELD

ANGLE and touching Wgil , the resultant Bearing is calculated and displayed. The key sequences are the same.




Elevation Angles

ELEVATION ANGLES

key is also used to enter elevation angles, for both transits and theodolites.

FIELD ANGLE—Code 7 FIELD ANGLE—Code 8
Zenith Zen‘ilh
90 or 270 0 or 180
180 0 270 90
270 or 90 180 or O

Vertical Angle Zenith Angle



Elevation Angles

!

\ bearing

A simple example is a course N29°56'W, for a distance of 345 feet, with a vertical angle of 3°36" above the horizontal.

|

———,

4 =24 55
oo I O o 1 SIOpB‘
45 .04l distance
— - vertical
3 35 00\
95 359 \mmme

-1 77 212 \departure

"'"ll'-----..__“r"-----..,_‘r—-----....,q»-"'~--...,’""\1

; u . . STETT N P
Since no starting coordinates were entered, pressing QHFE.' ~and | masy

—

values,
The key sequence for course calculation when using vertical angles is:
e |dentify course direction,

& [Enter Course length,

[l waARD

e [nter Elevation Angle

will result in the display of completely meaningless



Point to Point Inversing

POINT TO POINT INVERSING

If you know the NORTH and EAST coordinate value of Points 1 and 2, and you want to find the Bearing or Azimuth from 1 to 2

and the distance between them, follow this key sequence:

Enter North coordinate of Point 1

Enter East coordinate of Point 1

Enter North coordinate of Point 2 :—'[i

. . IN-
Enter East coordinate of Point 2 VERSE




Point to Point Inversing

Example

1T00N
1450E

5 e \azimuth

- 1 distance




Inversing while Traversing

INVERSING WHILE TRAVERSING

If you want to inverse while traversing, i.e., to a control survey marker or to force closure, enter the North coordinate of the next
point, press , then enter the East coordinate and press [ . The direction is displayed, either as an Azimuth or bearing,

depending on the setting of the BEARING/AZIMUTH switch. Touch [

to display the length of the course. If you touch

[ e
—

wat  you see the North coordinate of the new point. Touching f{‘" . displays its East coordinate.



Side-Shots

SIDE SHOTS

To do side-shots from a point in the traverse use the and keys with B instead of or E%¢Ml . This way
North and East coordinates are not updated.

You can do any number of side-shots from a point. The side-shot can be described either with the direction and length of the leg,
the field angle from the previous leg with a length, or by the coordinates of the end of the side-shot. When the length is used, it can be

the horizontal length or slope length and elevation angle.



Side-Shots

Example
| &) LD .
10000 o Et:
:
Enter and store slarting coordinates
{iit o ot 1O NORTH |gooo. 000 \
eAST. 0o0Go. 530 \

Wt IO A SO



Side-Shots

Calculate Course 0-1

o Ty T —— i

E 8 BIN{BS £ 1 " - - = . bearing

= — - —

dRssE, GRSy FEIEh -

latitude

1

departure

North
coordinate

East
coordinate

TI[
[|1

i

r [}
e ' —




Side-Shots

A side-shot is taken from Point 1, using a backsight with an angle to the right of 60°23', for a distance of 148 feel.

b L
|1y

L1
-

| B e
—l

|
L1
| g |

I||
|||
:l

|

LI |

North
coordinate

L1
|l_]

departure

East
coordinate

g |
L1}
I|~|
kLA

)

0

3 latitude
B

)

B

|
L1y
=
Lty

NOTE: That touching wR™  gnd exst  displays the coordinate of Point ]. Touching B rather than signals the

354 not to update the coordinatre memories.



Side-Shots

A second side-shot from Point 1 has a Bearing Angle of N17°09'W and a distance of 186 feet.

QUAD- _¢3¥’;;
AANT F ez f]
aLir==iy ;.‘-'J‘

ARTFTD TR, ATESTTSR

A -
- J -
o' = I a4 .t e o

field angle

O N
iPe

T

latitude

~—

|
i)
L)

|
i
[
|| Lo
=2
™

Yl Y
=
: L)
. LM
. ;'"I'"' '
LI
LM
- A - _~

v & W
.l
&

r3 "
N T . o £,
- - T .
B A »e a |
r- b - — ~ L] 1r
4 iy ,

-

L SRERES hoary
e ==t g
RELLEY Nort .
g A ! coordinate

el 2 »

departure

|
LM
-
N

|
Ny

East
coordinate

—
L]
17
NN

|-




Side-Shots

95 1094 } latitude

The final side-shot is an inverse. To do this side-shot, the latitude and departure must be calculated and entered.

35 A[09 ) departure

I 21 07.0 1 direction

o ——

/_:]3 ' En“,"l‘ X distance




Side-Shots

To continue the traverse to Point 2, an angle to the right of 294°47" was measured, with a distance of 126 feet.

L)
[
1
™ i
%
|
)
|

) field angle

resultant
bearing

Ly
(N
Li |
Ly
(.
.

|
171

—— .
5 s } latitude

S g kN ) departure

North
coordinate

East
coordinate

I
/

L
L
I
)
(N

-

I

£33
Ly
"1 1
Ch )

..ll
i)




Curves in Traverse

CURVES IN TRAVERSE

The 354 has a key, R\a , for entering circular curves into a traverse,

T me—

The procedure is:

® Traverse to the center of the curve. (Point B). For tangent curves, this is a 90° deflection angle from the previous course.

® |npul the central angle (A) and press "’Q‘

The first thing displayed is the bearing of course B-C. Pressing displays the length of B-C. Pressing the woam and east

keys will display the coordinates of Point C.



Curves in Traverse

For Example:




Curves in Traverse

=

3|
=
"

g
31|53

L | 'S
)53

N
IS

| 50 15 00 @\

HS 52/ \ latitude
i07.6537 \ departure
| 269.52/ | Nt

coordinate

(EOT.E37 \ cordinate




Curves in Traverse

Now, traverse to the center of the curve (point 2)

\ field angle

BAG

3 bearing (1-2)

3 latitude

X departure

N |
(T

S North

o s coordinate

ST

EAST East
AR coordinate




Curves in Traverse

Now enter the central angle:

- - 3 central
angle

St =4 Sh S \bearing (2-3)

R \ distance

- North
| coordinate

- =0 | = = r East
| Y =e coordinate

r\\r\f-\_‘rﬁx
l
L




Curves in Traverse

Follow a rule of thumb to determine whether the central angle is positive or negative. As you move along the arc from the present
point (P.C.) to the next point on the traverse (P.T.), if the direction is clockwise, the central angle is positive. If the direction is

counter-clockwise, the central angle is negative.

Excluded Areas

POSITIVE ANGLE NEGATIVE ANGLE
Wi - - -
L ~
~ ~
= Sy
i T
il S
-~ "':’ - i
- -
s -~
- ‘## - -



Curves in Traverse

Included Areas

NEGATIVE ANGLE

POSITIVE ANGLE




Traverse Example

EXAMPLE

The purpose of this example is to calculate a traverse using as many of the keys as possible. It is not meant to be representative of a
typical field problem.

The Surveyor has the capability Lo calculate both the Perimeter and the Area. This is done in two separate memories. If you are

interested in knowing Perimeter andfor Area, you must first make sure these memories have no numbers in them.

To clear them:

@

i
i
9

E [ cooo.ooo
5Bl [ o00.000 \

Set BEARING/AZIMUTH switch to BEARING BRG




2A .
J’Jﬁ:zuﬁht’
— I,f-"? 25%. @
'i
w | in
™~ o
™y 4 20
~. ®
= ™
\o
o™~
5000 0
5000 Vs
28>

2B

o
N?fﬂ; 7 )
-~ 9% 2
A
N -
79°09'
> )
5P
4
3A
W

3 5139

3399

90°



Compucorp

Description SURVEY WORK SHEET

Crew Chief
Sheet Prepared by

Date Prepared

Survey Date

Course Field Angle Vertical Angle | Horizontal Component A Elevation North Easl
5000 000 5000 000
N—=1 0 00 —E 263 000 2 . i 1
1 —2 | Right 248° 40 - - 2353 800 —§°44 i ; \ 1
2—2A N-71 18 00 —W 148 000 i . ; I
2—-2B|LD 41°26° - = 86 000 g 5 ) )
%=1 - —_ ) ) : 9139 060 5343 000
3—=13A| Left 79°09 - — 204 000 g . 1 \
3—4 |RD80° - - 136 000 . . ) ]
45 | A127°56° - - ) i . . M
- N—-68 03 00 —W 282 000 , : I )
- - - . . ) . .
- - - r i i i L
— - - \ . . ; .
- - — . L i 1 L
= - - 1 . N . 4
— - - . | ; 3 "
- - - . : ; . i
— — — L 1 N 1 4
- - - . ) N : :
- — - . ; . . :
- = - 1 ] 1 ' 1
s~ — — i 1 L e 1
— - - N 1 1 1 i

Computer Design Corporation CGeneral offices: 12401 West Olympic Boulevard, Los Angeles, California 90064,




Traverse Example

Field Angle Distance Vertical A Horizontal Component! A Elevation Deparlure Narth Easl
5000 000 5000 000
[N— 7 07 o0 —E]
Describe course 0-1:
[ ) bearing
f 3 distance
FIELD .
Chiles ( )
FOR- :
WARD [ } latitude
2ND
FUNC [ J departure
NORTH [ 1 North
coordinate
EAST [ } East
coordinate




Traverse Example

Course Field Angle Slope Distance Vertical Angle | Horizontal Componenl North Easl
5000 000 3000 000

0—1 N—T7 07 00 —E 263 000 8°15 i ; 288, U Ts T A )

1—2 | Right 249°40 - - 253, 800 —§°44 ) , . , . N

Course 1-2 has a back-sight with an angle right of 249°40,for a distance of 253.8 feet with a vertical angle of 8°44’ below horizontal.

FIELD =
ANGLE 3

TR ey e~ =T LT ' Wt

field angle

»
A
£
5

- . resultant
— - - bearing

B LE '.." il 11 . ‘;" ""r y g - — - -

15 | ‘3' B ‘ ToE (% % - - B |E'nglh
LS ak DL/ "Geldliy RIESS
FETI T TP, VISR, gUETog. TEETS e

. L R o aln I o RS e S - -

7 %5 B ome 4 4 T -

- = — - > "l ey LY L ST -t :. e S A e

latitude

departure

North
coordinate

East
coordinate

|
Pt

)

)

)
o e
B

)

}

)




Traverse Example

Now calculate the horizontal component and change in elevation of courses 1 and 2:
Horizontal component = slope distance x cosine vertical angle

Change in elevation = slope distance x sine vertical angle

Ny

Li

—
:

Ly || =

o || 0o

T}

L

(|

LM

~

L1y

I | | B3

LI
Lty

LM

- .

horizontal
component

change in
elevation

horizontal
component

change in
elevation




Traverse Example

The second side-shot from Point 2 is a left-deflection angle of 41°26', for a distance of 96 feet.

To Calculate:

A

- - - - - resultant
bearing

== T } latitude

- - - - North
= i coordinate

- Sdeparlure

East

rvardinata

e G N e N Y e ¥






Traverse Example

. : . , ) 5139, 000 $383 000
3—3A| Left 18708 - - 704,500

L i e 1 1

A side shot from Point 3, is taken, with an angle to the left of 79°09’, for a distance of 204 feet:

FIELDO

ANGLE

2
f ‘9 ows 9

B

) field angle

resultant
bearing

X latilude

North
coordinate

' D

4 B
&

FUNC \ departure

)

EAST

0008
Bl | e | e ¥ e B e 1 O




Traverse Example

Field Angle Slope Didlance vertical Angle | Horizonlal Compenent A Elevation Latitude Departure North Fasl
5000 000 2000 000
0=1 N—1 07 00 —€ 263, 000 8°15 , 258,213 37, 245 5258, 273 5032, 245
| —2 | Right 249°40° N—7 47 0QD—E 253 BOO —Bo44 . 57,354 244 211 5315, 627 5276, 458
i—k N—11 1§ 00 — W 148 000 \ 47 409 —140, 200 3363 037 3138 257
2—12B8| L.D, 41°28° H=3 21 00 —¢E 86, 000 : 78,300 33 342 5393 928 3332, 001
2—3 S —34 45 082—¢ 214,973 ) l , 5138, 000 5399, 000
31— 34| Lett 79° 08" S =66 05 51.8—W 204,000 . , ] 5056 343 5212, 485
3—4 | RD 90° - - 156, 000 . F . : .
§=—5 | A127°55° - - . g | ; : :

The next calculation encountered is a circular curve. We first traverse to the center:

e WA ETEeTT,
FIELD pe 1.4 9'
ANGLE [l KR~ SIS & (8

[ 30 00 04

\ right deflection
angle

3 == /L/ Sf A Xresultam

bearing

-HH 9724 }mmwe

(
(
[
[ - [28. 173 | departure
7
[

North coordinate
EOos0.075
East coordinate

of point 4
5270.826 \ ofpointa




Traverse Example

Now, enter the central angle. (Positive in this case)

(27 56 00  \&ne
3 3 /0 5/.8 |
/56.000 \ tength
L’:EHL{-BIE ScNgor:cll]inate
5262. 169 B

coordinate

MMM




Traverse Example

Course Field Angle Bearing Slope Distance Vertical Angle |Harizontal Component A Elevation Latitude Departure North Eant
5000 000 5000 000
0—-1 N— 7 07T 00 —E 263, 000 8215 " L " L 3 L
1— 2 | Right 248°40 il il 233, 800 —8°44 4 i " i 1 I
2—2A N—=T1 18 00 — W 148,000 i £ L —__§ \ i
2—28{ LD, 41°2§’ - - 96, 000 , P : : : .
R==3 = = , k I L 3 5139, 000 5388, 000
31— 3N Left 79° 08" - - 204, 000 , , . - o ,
1—4 | RD 90° - - 156, 000 , , . =y . .
4—5 | A121°%6° - - e . i ; \ : )
3-—10 N—68 03 00 — W 282 000 £ 3 L ) ! L

The final course has a Bearing of N68°03'W and a distance of 282 feet.

&

=

eND

FUNC

NORTH

EAST

8

&
-

s w3 @B
WARD

)

\ latitude

Yl Y




The final worksheet looks like this:

Traverse E xample

Course

Field Angle

Bearing Slope Distance Vertical Angle | Horizontal Component 4 Elevation Latitude Depariure North East
3000 000 5000 000
01 N— 7 07 00 —E 263,000 8°15 260,278 37,138 258,713 32, 245 5258, 273 5032, 245
1 =2 | Right 243°40° W=78 47 DDO—¢E 253,800 —§°44 250, B57 —38, 535 97, 354 244,212 5315,627 5276, 458
22 N=71 18 00 —W 148,000 " N 47,409 — 140, 200 33683, 037 9136, 257
2=2BlLD. 41°25' =35 21 00 — ¢ 86,000 . . 78, 300 55, 542 5393, 928 3332,001
273 £—34 45 08.2—¢& . . ; i " 9139, 000 5399, 000
3~ 3A| Laft 79°08° §—6E 05 51i—-W 204,000 . 2 —B2, 656 —186, 504 5056, 343 5212,485
3—4 |RD90° S—85 i4 516—W 156,000 ! ) —§8, 824 —128,173 3050, 075 5210,826
4—5 | A121°5¢° §— 3 10 5\3—W 156,000 " , i . 4884, 315 5262, 168
3i—8 N—68 03 00 —W 282 000 A f 105,410 —261, 557 4988, 126 3000,61!
- - - i L | - | L 1 1
— - . 1 1 L 1 L L i
— - — 1 1 1 L H L 1
- - - 1 L L i i L A
— — - L L 1 L L 1 1
— - =~ ] | = 1 1 I L i
- - - L 1 1 1 L 1 1
= = - L L L A i 1 ]
_ - - | i i 1 1 1 1
s — - L 1 | = L 1 A i




Traverse E xample

The traverse does not close. To check how far off it is, force the closure by inversing.

— bearing
- angle

= \ distance

I
{
151"

1 X precision

- Xarea
X acres

Press

To display
the area,

|
I;!

L1

Ly}
\
]

L
1
i




Intersections

INTERSECTIONS

The Surveyor automatically calculates four kinds of intersections:
|  Length and direction known
Il Two directions known
Il Two lengths known
IV Angle between the two legs and length of one leg known

When calculating an intersection, the base leg (A-C in the figure) must be defined. This

is done on the Surveyor by traversing, using the or keys, from A to C.

Since the trailing leg of a circular curve input during a traverse is retained as the last leg,

it may also be defined as the base leg for intersections.

In all the intersection calculations, there are two knowns. One of them is keyed into the Surveyor, then is pressed. The
second known is then entered, and = is pressed. The Surveyor calculates two unknowns, displays one and puts the other in
Second Function. Since the knowns are keyed in as decimal numbers (lengths), directions, or field angles, the Surveyor can tell which
kind of intersection to perform.

Some of the intersections have two solutions. The second solution is calculated by pressing a a second time. You can go back

is pressed between two B 's, then

and forth between the two solutions by repeatedly pressing a . If any key except

the second solution will not be calculated.



Intersections

If you ask the Surveyor to do an impossible intersection, it will signal by displaying [ = }.

Be careful when doing the intersection that you are thinking of the directions of the three legs involved in the right way:

@ The direction of the base leg, AC, is always from A to C.
@ The direction of the intersection leg starting from A is always from A to the intersection point.

@ The direction of the intersection leg ending at C is always from the intersection point to C,

Examples of the four intersections are given. For all of them the base leg A-C is defined as follows:

Coordinates of A: 0.000N, 0.000E
Coordinates of C: 50.000N, 100.000E

CLEAR
ENTRY

- - =

AP NOATH

I
I
t

1]

I.[ |F

| |

I !1
P |1 II
‘....----"""“-....----""""~....----"""'“--"""‘J




Intersaction
Direction and Length Known

TYPE 1. DIRECTION AND LENGTH KNOWN

® Traverse the base leg.
e [Enter the known direction. This must be an angle, but not a field angle.
® Press

® LEnter the known length.
® Press a

The unknown direction is displayed; the unknown length is in Second Function. Press a again for the second solution.

If you prefer, you may put in the known length before , and the known direction after. The answers still come out in the

same order.

Example:

The direction of AB and the length of BC are known:




Leg AC has been traversed (Page57)

Intersection
Direction and Length Known

direction
J0 00 of AB

Yo.oog o\ lenee

length

= direction
L :
cHE Y orAB

To get the second solution

L
NN
LiT

24 56.2 Vofpc
770 5

The complete solution:

S85 24 58E
40.000



Intersection
Direction and Length Known

Example:

The direction of BC and the length of AB are known:

Leg AC has been traversed (page 57)

- direction
: | of BC
direction

- : of AB

length
of BC

S rs




Intersection
Direction and Length Known

. . i s e direction
a To get second solution: [ - - - == of AB’
2ND - = - - lengh
FUNC T w  ordm of B'C
. B ' \
The complete solution:
C
0.720 _ ZT50.000N
~ 100.000E



Intersection
Two Directions Known

TYPE Il — TWO DIRECTIONS KNOWN

® Traverse the base leg

® [nter the first known direction — this must be an angle, but not a field angle

® Press

® Enter the second known direction — again this must be an angle but not a field angle.

® Press B




Intersection
Two Directions Known

A special case of two-directions-known intersection is when the direction of one leg and the angle between the two unknown legs are
Known. To solve this, you must do some arithmetic to calculate the direction of the second leg, and then do a Type Il intersection.

The sequence is slightly different, depending on whether the direction of the first or second side is known.

b B
direction
-
A

Direction of the first side and relative angle known Direction of second side and relative angle known
® Traverse the base leg ® Traverse the base leg
® Enter the direction of the first side @ Enter the direction of the second side
® Press ® Press a
® [nter the relative angle as a field angle The direction of the first side is displayed
® Press n ® Enter the relative angle as a field angle

The direction of the second side is displayed ®
® Press B @

The length of the first side is displayed; the length of the The length of the second is displayed. The length of the

second side is in Second Function, first side is in Second Function.



Intersection
Two Directions Known

Example: Type lla 3

> C
- s 50.000N
e 100.000E

Leg AC has been traversed (page 57)

[ 3! 35 00 i iton
[ 3/ 38 o0

(7 55 02 o0 o
[ 2 53 24 00.0 |\




eND
FUNC

The solution:

Intersection
Two Directions Known

[ TLINEER R
[ 59140 \ oec

_ > 50.000N
- C 100.000E



Intersection
Two Directions Known

Example: Typell b
\:

91°15°
g < 50.000N
L 100.000E
P
-~
~
v
= il
—~
A
Leg AC has been traversed (page 57)
" 1 ' 5 direction
| of BC

3 relative
angle
direction
of AB

8 ows 2 4




Intersection
Two Directions Known

[ L,= —=n length of
e S R BC

ano - - = length of
FUNC et ge mises AB

The solution:

€ 50.000N

“ 100.000E




Intersection
Two Directions Known

If the directions are input in reverse order, the lengths will be calculated in reverse order.

“1;E .3 % e direction

' & of BC

direction
of AB
- === |\ Length
== Y = of BC
length

of AB

L1
I I
L

('
| [

50.000N
The complete solution is o  100.000E

0.000N T~ 4 B
1
0.000E 14.538




Intersection
Two Directions Known

The unknown length of the first direction is displayed. The unknown length of the second direction is in Second Function.

50.000N
Example: C 100.000E
-~
~
~ 1
-~ -
> 4 Yo
- 2
0.000N - ~ %_
0.000E <= )
A o B
Leg AC has been traversed (page 57) 9270000
"_1 P ) f g ey - direction
92 M S Lot JU G iR

- |

SECT

R 7T Ry (W e e e o direction

=y ~4 { 5 . DNIS [ sig Gl oJu 3 of BC
[ S - - \ length

B B WP= = of AB

length
of BC




Intersection
Two Lengths Known

TYPE 11l = TWO LENGTHS KNOWN

® Traverse the base leg
® Enter the length of the first leg

INTER-

® Enter the length of the second leg

® Press a

The direction of the first leg is displayed, the direction of the second leg is in Second Function.

Press B to get the second solution,



Example:

Leg AC has been traversed (page 57)

Intersection
Two Lengths Known

—=" 150.000N
- 100.000E

4O.000 \ ofke
4o.000

[
7
[ [40.000 \ gree
[
(

4 f4 30 39.8 \ofas”"
3

— direction
-
1 .| of BC




Intersection
Two Lengths Known

To get the second solution

eND
FUNC

The complete solution is:

( - —— - - direction
= = = of AB’
[ ] L o _ direction
| il DT Tl Z of B'C

C

50.000N
100.000E

N64 30 40W
40.000

0.000E

S11251W
40.000

Bl

The lengths may be input in reverse order. The directions will be calculated in reverse order.



TYPE IV RELATIVE ANGLE AND LENGTH OF ONE LEG KNOWN

There are two variations:

Length of the first leg and relative angle known
® Traverse the base leg

® [Enter the length of the first leg

_—

® Enter the relative angle as a field angle.

® Press B

The direction of the first leg is displayed. The length of the
second leg is in Second Function. Press B again for the
second solution. If the length calculated is negative, the solu-

tion 1s invalid,

Intersection
Relative Angle and Length of One Leg Known

Length of second leg and relative angle Kknown

® TJraverse the base leg

® Enter the relative angle as a field angle

® Press

® Enter the length of the second leg

o rress (D

The direction of the first leg is displayed. The length of the
first leg is in Second Function. Press B again for the

second solution. If the length calculated is negative, the solu-

tion 1s invalid.



Intersection
Relative Angle and Length of One Leg Known

Example: Type |V a

$ 50.000N
100.000E

/06.000 \ &%
/06.000 \
| g0 0o oo \ relative

angle

[
[
L
[ 1 44 53 35.9 |5
[
(
(

35.552 \ of&f
[ H1 58 35.7 |9
-3 BEH ) negative length:

solution invalid




Intersection

Relative Angle and Length of One Leg Known

The direction of BC can be calculated by going back to the first solution and adding a 90° right deflection to the direction of Leg

AB:

T direction
5.4 \ of AB

a To get the first solution back

The complete solution is:

[ [ 54 54 4
oy o~ e direction
[ ? Y5 [B Z25. | of BC
2
©
C
50.000N

100.000E



Intersection
Relative Angle and Length of One Leg Known

Example: Type IVDb

Leg AC has been traversed (page 57)

FIELD 2
ANGLE -f4

INTER-
SECT
B st okl

=
Ry . 4 B3 ¥
L e e s

225
L
/3
@
F?OG
A c
50.000N
7" 100.000E
5
-~
F 4
-
-
| i
A 0.000N
0.000E
) s - - = - relative
it Sus M angle

- - - length
- \ of BC

- direction
- - - - of AB

= oy = = IEﬂglh

= = Bt of AB




Intersection
Relative Angle and Length of One Leg Known

. : ol ~ direction
o get the second solution of AB’

2ND [ = W length
FUNC _ of AB’

There are two valid solutions. Choose one and add the relative angle to the direction of AB to get the direction of BC.
The first solution is wanted:

i!l

P"‘-n....__\
=
f"'”
1}

b

L1

: - - - direction
’ - - - of AB
FIELD -L_ Vg ;1 e 4 — - - - direction
/B
225°
The complete solution is: N
— | 2o
A
UNWANTED 2z C
SOLUTION e e 50.000N
— 100.000E
-
-
— ~
+ -
B P
2984423 — ~L-
28 284 a O-O00N



Arithmetic

ARITHMETIC

Arithmetic is algebraic — that means you press keys like you write equations.

v BIERTE 6 [
#*",J’ Lo ST ey -

Add, subtract, multiply, divide and exponentiation work the same way:

Try some more
2+3

3

ro

The examples above are all decimal numbers.




Arithmetic
Parentheses

Try some angles:

2°15' +18°49" 2.1 Somis. =g

St -1 BRG
EREC RN - Amli )

4]"38'58”"‘3 4 d 1 ‘ o/m/s 3 ; Dfuis BRG

W - B B - | T

Notice that numbers and angles may be mixed. The rule is: If anything in the algebraic string is an angle, the answer is an angle. The
exception to the rule is: Dividing an angle by an angle results in a decimal number.

Parentheses
The two parentheses keys are called “open’ and “close.” They are used to include bracketed operations in algebraic strings.

Example:

. 3 G
Y s 3 - De

N

H

(




Arithmetic
Parentheses

iy gt Y

The "bracketed operation’ inside the parentheses can include any operation on the Keyboard except "ﬁ'ﬂ . In effect, the algebra
before the open is suspended, and doesn't continue until close is used.

Several rules about parentheses:

)|

® You can nest the parentheses 2 deep—attempting more causes (=~~~ .

® You don't need to press B inside the parentheses, although it doesn’t hurt. Note that in the above example, there is no

a after the 6.

e A close not preceded by a corresponding open causes !

® (Constant Operation

When you press , a , , a : m the display and the operation are automatically remembered.

Enter another number and press B to complete the operation.

You can now simply enter a new number, pressa again, and the calculation will be completed using the number and operation
originally remembered.

Example:
2 x 3 2 3 B [ 5 < L B
2 x4 4 B f }  amm X




Arithmetic
Averaging Angles

AVERAGING ANGLES

If you want to average a number of readings, you must use chain algebra to calculate the sum and divide by the number of readings.
This way, the sum of the angles won't be reduced to between 0° and 360° (even though it is displayed that way during the chain)
before the divide occurs.

As an example, average the following four readings.

91°45" é _ }
91°47" [ - \
91°46" [ : X
91°45' [ z T \

[ : )




Math Functions

MATH FUNCTIONS

The square root of a negative number causes error (displays [ &---- } ). And if for some reason you take the square root of

an angle, you will get a decimal number, not an angle.

L1

ER

If you try to take the reciprocal of zero, you'll get [ - \ . And the reciprocal of an angle gives you a number, not an

[ 0.3

angle.



This key considers the display to be degrees, and converts it to the equivalent angle in radians.
or a number, and the radians calculated are a decimal number.

To convert radians into degrees, do the following sequence:

- _ﬂ'!u - -ﬂ--‘ﬁ -fp':". ,:-I:,i.'a-_

-T. Jl "'ﬂn e A 1 5
-t;iﬁ-‘h '."".- L'*---'-I--.-.' L }i -
T _-) --?_IEI-.‘ k < .-_:.-J 'Z'r_‘-J

The result is decimal. Remember that whenever you want to convert a decimal to an angle, press

o D

Example: Convert 180 degrees to radians
7 O 00 A 2D
sl TR GRNeciD Sy 4

b —r i =

Go back to degrees

|
'
o
b

il el ot e

Display it as an angle

-

Math Functions

The display can be either an angle




Math Functions

- cos

This gives you cosine and sine of the angle in display. The angle can be positive or negative, of any size, and can be either in decimal

or angle foarm. The cosine is displayed; the sine is stored in the Second Function register and can be displayed by pressing

cos-1
SIN-T

This gives you the arccosine and arcsine of the number in the display. Arccosine is limited to the range O to 180°; arcsine to the

\

range -90° to +90°. If you try to find the arccosine/arcsine of a number outside the range -1 to +1,youget [ = -~ )

ARITHMETIC & FUNCTIONS COMBINED

You can combine arithmetic with math functions. Simple conversion from slope length and vertical angle to horizontal length and
elevation difference uses this.

Example: Slope length: 58,86 feet Vertical angle: 8°56

5 g iad By 8 C L.
i u’ws, 5 B Eé;s a [ E ?e%réfﬁntal
L

2ND
FUNC

Natirse that the canctant multinly faatinira wac nead ra camniite the alavatinn differanca

- elevation
difference




TRIG FUNCTIONS

You can do all the normal circular trig functions on the Surveyor,

Here is a reference table of the forward functions.

FUNCTION

COS ¢

SIN &

TAN @

SEC @

CSC#H

COT 8

Here are the inverse trig functions:

FUNCTION DISPLAY

e c— ——

COS™! x X €05-1
SIN-A
SIN™ x X ‘-.-;

4 o , IND rﬂT_,
TAN™ x X ..J.]..*’La
SEC™ x X
CSC™ x X
COT™ x X

Trig Function

eND
B
eND
FUNC




Storage Registers

STORAGE REGISTERS

The Surveyor has ten registers for storing data. The registers are named 0 through 9. The data in a register can be changed only
through use of the key. When the Surveyor is turned off, all data is lost.

To store the displayed number or angle in a register, press followed by a digit to name the register. The previous contents of

that register are |ost,
To recall from a register, press followed by a digit to name the register. The contents of the register are not disturbed.

Storing during a calculation sequence won't disturb the sequence. Similarly, a register may be recalled for use during a calculation

sequence.

Example:
23 stored

in register 6

i
iy

in register 7

sequence
completed

)
Lo ] ) 46 stored
ZEEEN




Storage Registers

Register Arithmetic

You can do arithmetic directly into and out of the registers. The sequences are given below. The letter n means any digit key, 0-9, to

name a register.
=y

n multiplies the display into register n
&
For all the store-arithmetic operations, the dsiplay is not changed, and the register contains the result of the arithmetic.

n adds register n to the display

a n subtracts register n from the display
n multiplies register n into the display
a n divides register n into the display

For all the recall-arithmetic operations, the register is not changed, and the display shows the result of the arithmetic.
As with direct register storing and recalling, register arithmetic can be done during calculation sequences.

n adds the display to register n

n subtracts the display from register n

n divides the display into register n




Rectangular —-s—=Polar

RECTANGULAR==POLAR

The and the keys perform another function, along with the traversing operations. They convert polar coordinates
to rectangular coordinates and vice-versa,

If you know the latitude and departure of a leg, and want to convert it to its corresponding direction and horizontal length:

® Enter the latitude (positive North, negative South)
N \D
® Press E_"I

® Enter the departure (positive East, negative West)

® Press

The direction of the leg is displayed, and the horizontal length is put in the Second Function register.
If you know the direction and horizontal length of a leg, and want to convert it to its corresponding latitude and departure:

® Enter the direction
D N
® Press E—’E

® Enter the horizontal length

® Press

The latitude of the leg is displayed (again positive North, negative South), and the departure (positive East, negative West) is put in
the Second Function register.



Try an
example:

Direction — N56 37W, length 275 feel.

Rectangular-se—a Polar

J3 {14 \ direction

-, 4/C 3 latitude

== W departure

Another

example: Departure = 400

J
iy

- \

LI

V1L

1 54 4 \ direction

| 17y
1)
17y
e’

.17
[
179
L
=
‘l{
3
-
oa
e
2 oy




Programming

PROGRAMMING

The Surveyor can be programmed to remember sequences of keystrokes, Programming is a valuable time saver. It lets you work

through a calculation once and then have it ready to automatically work for you as often as it is needed.

The Surveyor has two separate program memories. Each memory holds up to 80 keystrokes. Programs remain in the memories as

long as the Surveyor is turned on.

Here are a few basic rules to keep in mind when using the programming feature of the Micro Surveyor:

There is room in each of the two memories for 80 program steps. If you go past 80 steps, you are back at step 01 and your

original program steps are erased by the new steps. Rum

Programming is essentially working a particular calculation sequence when the Surveyor is in LOAD. [e=
Once loaded the Surveyor works through the sequence automatically when it is needed. o
If you make a mistake while loading a program, switch from LOAD to RUN and back to LOAD. Start loading the program again

at Step 01

at the points in the program where you want the program to stop for a variable to be entered or a calculation to be
displayed.
Once the program is loaded, switch to RUN to run the program.

Ly starts the program running until the first programmed stop 1s encountered.
- ' ‘

F
The two 80 step memoaories are separate. The program switch E: controls which of these 2 memories is being used. The
[
Fi

program swilch cannot be used as a program step. You can only switch from one memory to the other when the RUN/LOAD

switch is in the RUN position.




Programming

=
=

MR - . y : ! 4

o If youuse [msesr or Gmy when aprogram is running, the program stops, the display is cleared. [ggEl starts the program
again from Step O1.

With these basic rules in mind here is the step by step procedure for writing a simple program.,

The area of a circle is given by:

A = (m=3.14159)

With programming, calculating the area once, let's you automatically find the area for a circle of any radius.

1

To write a program to calculate the area of a circle, put the program memory switch in the 1" position a . Place the

R
g
Huk A

RUN/LOAD switch in the LOAD position =

LoAd

The display looks like this:

[ )

The two digit number at the far right of the display tells you the step number to be loaded next. Every time you press a key this

number increases by one. Step 01 follows step 80.



Programming

To load the program to calculate the area of a circle.

Remarks

Stop the program
to enter the vari-
able (r).

This stop also dis-
plays the calculated
Area.

2

Calculatesr

Calculates A

See This

[

!

i 1 i




Programming

B R | e |

LOAD
The program is loaded and ready to run. To run the program:

See This

A is displayed L = = \

4. Go back to 2.
To enter a new r.




Programming

This 1able shows the calculated areas of circles with several different radii,

r A

1 3.141
2 12.566
3 28.273
4.26 57019

A very practical program can be written that rotates the bearings of a traverse as each leg is entered.

|
Switching to memory 2 gg allows us to preserve the circle program in memory 1 and load the new program into memory 2.
: G
Do This Remarks See This
RUN

LOAD

B

This adds the entered
(unrotated) bearing

- to the angle of rota- { - = \
tion that will be stored ==

RGL ,
..{"b&’.& in register O.

- iy




FOR-
WARD

Calculates and enters
the rotated bearing for
traversing.

Displays the rotated
bearing and stops for
the entry of the distance.

Calculates North and East
coordinates of the rotated

leg.

Displays the North
coordinate,

Displays the East
coordinate.

r\

Programming



Programming

With the program loaded, here is how to run it.

Do This See This

1. Calculate and enter
the angle of rotation
(+ or -)

2. Store the angle of
rotation into register 0

3. Store the beginning North
and East coordinates




Programming

Do This Remarks See This
START The rotated bearing ; - - - -
STOP displays. = =

6. Enter the distance

Lh

‘l--‘.'r ) S g0 T =
1 o
¥

L ———
i i R ) : Lo Pk Y
el L5 Tesaigsaeres [ SRR L] - e S
frlyy ot iy -
a i s L a i A — — 1 — —_— —

North coordinate displays

(—
iy
L i
1L[
L
e’

f"--..._\
i
by
L)
Lid

e’

East coordinate displays

8. Go back to 4. to
continue traversing.

g, Go back to 1. 1o

sldrt a new traverse.



Programming

Here is another sample program that reduces stadia measurements to their horizontal and vertical components. The input variables
are the stadia distance, the vertical angle (horizontal is zero), and the distance from the midhair stadia reading to the upper (or lower)

hair readings.

The equations are:

f} . .
H =S cos“a (horizontal distance)

V =S sina cosa — M (change in elevation)

Where
S = Stadia Distance
a = Vertical Angle
M = Midhair Distance




To load the program:

Do This

Remarks

This program will replace
the circle program in
program in memory 1.

Recalls a which will
be pre-stored in
register O

Calculates cosa

- 2
Calculates cos<a

See This

e e o \ \

Programming



Programming

Remarks

Calculates S cos‘za

(S is pre-stored in
register 1)

Displays H

Calculates cosa

Calculates
SINA Cosa

See This

[
(
(
(
(
;
;
(
[
L

e R K N i N i A i e st N




Programming

Calculates
S sina cosa

LT

S e e
Lty .
ey g

N

Subtract M (midhair
distance pre-stored
in register 2) from

S sina cosa in dis-
play

b1
- ._....--'_,...-JL_,J

Displays V (vertical
distance)

[
| 14

B S e ¥ e | i
1]
b1y

START
STOP
AUN

LOAD




Programming

[0 run the program:

Do This See This

. Enter a and store in
register 0.

D/MJS 7/ [

9
@

Enter S and store in
register 1.

N

o [

1
1

% Enter M and store
in register 2.

‘ (

--7
o -



Do This Remarks
START .

4. 3706 H Displays

- START -

3, S V Displays

6. For a new calculation go back to Step 1.

See This

Programming

With this program vou can quickly reduce all your stadia notes. Try the program with the stadia measurements shown below.

Stadia Measurements

Calculates H and V

a S m
9°17" | 148 | 0.74
4°13" | 82.5 | 0.41
6°20° | 110 | 0.55

H V
144.284 22.413
82.053 5.639
108.661 11.510




Programming

PROGRAMMING HINTS, TRICKS AND NOTES

1. When a program is stopped, you can do any keyboard calculations. But if the program is stopped in the middle of a sequence
(algebra, register storage, etc.) then many of the keyboard operations will try to complete the sequence. For this reason, using the

program steps '5

2. If a program is stopped somewhere other than at the beginning, you can go to the beginning by switching to LOAD and back 1o
RUN.

3. When a program is running (not at a STOP) if you press . or . the program will stop and go back to the beginning.

is not good practice, since you must be careful when doing keyboard operations at the STOP.

-

4. If you cause [ g----- \ when programming (by pressing two keys at once, for instance), the [ = - Vo owill

stay on Lhe display. What is in program may be incorrect. You must switch back to RUN, . , and begin the program again.

5. The two programs, PROG 1, and PROG 2, are independent. You must be in RUN to switch from one to the other, and when
you do, the program goes to beginning.

6. If you don’t have a STOP somewhere in the program, it will continuously loop.

7. It is sometimes convenient to have the program show a special number when it is stopped for entry of data. That way you know

where the program is and what data is to be entered.

If 2 1 had been put into the sample program before the first , then the display always shows 1.000 when the program stops

for the entry of a.



Batteries and Recharging

BATTERIES AND RECHARGING

The Micro Surveyor may operate from the AC voltage adapter supplied with the computer or from the batteries when operation
from the AC line is inconvenient,

The batteries supplied with the Micro Surveyor may be discharged and recharged approximately 1000 times during their useful life.
When fully discharged, the batteries may be recharged in 16 to 20 hours by connecting the computer to the AC adapter and the
adapter to the AC line. Battery recharging occurs regardless of the position of the ON/OFF switch and does not interfere with
calculations.

The AC adapter supplies 300 to 350 milliamperes of charging current to the batteries. For this reason only Compucorp part number
3400017 or similar nickel-cadmium batteries rated for at least three ampere-hours should be used in the Micro computer. If you do
need to use other types in an emergency, DO NOT connect the AC adapter. Attempting to recharge a rechargable battery rated at less
than 3 ampere-hours or a dry cell may burst the batteries and damage the computer. Such damage is NOT covered by warranty or
equipment service agreement.

To replace the batteries, turn the Micro Surveyor over, squeeze together the two round plungers at the top of the case, and pull the
door open. Remove the batteries and replace with fresh ones, observing the polarity shown in the illustration.

All nickel-cadmium batteries exhibit an apparent reduction of capacity after a number of cycles of partial discharging and
recharging. You may easily correct this by running the computer on batteries until the display goes completely blank, and then
recharging the batteries for 16 to 20 hours. Care must be taken not to continue the discharge period beyond the point when the
display goes blank. You may use the computer during the recharge period.

The Micro Surveyor concentrates many thousands of logic circuits into a small volume, so the metal label on the bottom may feel
noticeably warm to the touch. This temperature is normal and should cadse no alarm provided it does not exceed 120°F (49°C).
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