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* [English] CONTAINS NICKEL-CADMIUM BATTERY.
MUST BE RECYCLED OR DISPOSED OF PROPERLY.

o [Deutsch]  MIT NiCd AKKU. EFORDERT RECYCLING ODER
FACHGERECHTE ENTSORGUNG.

s [Frangais] CONTIENT UNE BATTERIE AU CADMIUM NICKEL.
DOIT ETRE RECYCLEE OU DONNEE A UN ORGANISME
DE RETRAITEMENT.

« [italiano] CONTIENE NiCd BATTERIA. DEVE QUINDI ESSERE
RICICLATA O ELIMINATA iN MODO APPROPRIATO.

« [Nederlands] BEVAT EEN NiCd BATTERIJ. DIENT GERECYCLEERD TE
WORDEN OF OP EEN CORRECTE MANIER VERNIETIGD
TE WORDEN.

+[Espanol] CONTIENE UNA NiCd BATERIA. DEBE RECICLARSE O
ELIMINARSE ADECUADAMENTE.

* [Portugués] CONTEM BATERIA DE NIQUEL CADMIO. DEVERA SER
RECICLADA OU DECARTADA CONVENIENTEMENTE.

o[Svensk]  INNEHALLER NiCd BATTERI. BOR ATERVINNAS ELLER
FORSTORAS PA ETT SAKERT SATT.

* [Suomi] SISALTAA NIKKELI-KADMIUM AKUN. . i
HAVITETTAESSA KASITELTAVA ONGELMAJATTEENA.

« [Norsk] NiCd BATTERIER MA RESIRKULERES ELLER KASTES PA
EN FORSVARLIG MATE.
* [Dansk] INDEHOLDER NiCd BATTER!. SKAL GENVINDES ELLER

KASSERES PA FORSVARLIG MADE.

e [EMAnvike]  TIEPIEXEI MITATAPIA NIKEAIOY-KAAMIOY. .
TIPETIEI NA ANAKYKAQNETAI H NA KATAXTPEQETAI ME
TON KATAAAHAO TPOIIO.

For U.S.A. ATTENTION:

The product that you have purchased contains a rechargeable battery.

The battery is recyclable. At the end of it's useful life, under various state and
local laws, it may be illegal to dispose of this battery into the municipal waste
stream. Check with your local solid waste officials for details in your area for
recycling options or proper disposal. Use the standard battery charger.

Die Schweiz: Nach Gebrauch der Verkaufsstelle zurtickgeben.
La Suisse: Aprés usage a rapporter au point de vente.
Swizzera: Ritornare la pila usate al negozio.
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Congratulations on your purchase of the SET BI Series!

Before using the instrument, please read this operator’s manual-
and verify that all equipment is included, refer to P. 196
“STANDARD EQUIPMENT".
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| And if the SET B is again shipped, fix the tribrach.clamp with the

- <Important>

The battery has not been charged at the factory.
Please charge the battery fully before using.

- <Important>

Tribrach clamp
locking screw

When the new SET B is shipped, the tribrach clamp is fixed with
a screw.
Loosen it and leave it loose.

screw to stop the tribrach becoming detached from the instru-

ment.

The specifications and general appearance of the instrument may be
altered at any time and may differ from those appearing in cata-
logues and this operator's manual.

M

w1 N



@ Ensure that the battery is charged before measurement.

Preparation for measurement

@ Battery mounting

® Setting up Instrument <Centring @/Levelling®> ® Poweron @
@ Indexing V & Hcircles @  ® Focussing & target sighting @

® Display & Reticle illumination @ @ Setting instrument options @

Angle & Distance measurement

® Angle <Set H angle to 0 €/Set H circle to a required value @/

H angle right/left/repetition/hold @ >
® Distance <Measurement mode @/Prism constant correction @/
Atmospheric correction @/Return signal checking @/Measurement @

Coordinate measurement \

® Measurement mode @ @ Instrument height & Target height input ) 8
@ Instrument station & Backsight station coordinates input @
@ Setting the azimuth angle ®

i ® 3-Dimensional coordinate measurement @

4§.
5 Advanced measurement functions
. @ Resection measurement @ ® Traverse-style measurement @
® Offset measurement @ @ REM measurement
! @ Missing line measurement @

® Setting-out measurement @

TR T TRz

Coordinate data input and using

~ @ Coordinate data input/deleting @ S
- @ Coordinate data using @
.o Coordinate data reviewing @

T roubleshooting - @ Error messages @ B



< SET Bil ADVANCED MEASUREMENT FUNCTIONS >
@ Resection measurement
® Traverse-style coordinate measurement
@ Offset measurement
® REM measurement
® Missing line measurement
@ Setting-out measurement

< COORDINATE DATA CAN BE STORED IN AN INTERNAL MEMORY »>

@ 100 coordinate data can be stored in an internal memory for
about a week.

® These coordinate data can be used as instrument station co-
ordinates, backsight station coordinates, known station coor-
dinates (for the resection measurement), and setting-out co-
ordinates.

@ These coordinate data can be displayed.

< TILT ANGLE COMPENSATION >
®Dual axis tilt sensor
@®The index error of the tilt angle can be eliminated

® Thecollimation error betweenthe centre of the telescope reticle
and the sighting line can be calculated, and the correction value
specified is set. (for angle measurement of high accuracy.)

< DATA OUTPUT >
® The SET B RS232C-compatible data output connector allows 2-
way communication with an external device.

< COLLIMATION PROGRAM > :
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. MODE DIAGRAM

. DISPLAY SYMBOLS
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@ Never place the SET B directly on the ground.
Avoid damaging the tripod head and centring screw with sand or

dust.

® Do not aim the telescope at the sun.
Avoid damaging the LED of the EDM.

@ Protect the SET B with an umbrella.
against direct sunlight, rain and humidity.

@ Never carry the SET B on the tripod to another site.
® Handle the SET B with care. Avoid heavy shocks or vibration.

@® When the operator leaves the SET B, the vinyl cover should be
placed on the instrument.

@ Always switch the power off before removing the standard battery.

® Remove the standard battery from the SET B before putting itinthe
case.

@ When the SET B is placed in the carrying case, follow the layout
- plan.

5 @ Make sure that the SET B and the protective lining of the carrying
case are dry before closing the case. The case is hermetically

i sealed and if moisture is trapped inside, damage to the instrument
could occur.

[
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Handle

Handle securing screw
Instrument height mark
Sub display

Main display

Lower clamp

Lower clamp cover
Tribrach clamp
Circular level

65 8 8

Circular level adjusting
screws

Base plate

Levelling foot screw
Tribrach

Horizontal circle position-
ing ring

Keyboard

Objective lens
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2. PARTS OF THE INSTRUMENT

25

Tubular compass slot
Battery BDC25

Optical plummet focussing
ring

Optical plummet eyepiece
Power switch

Horizontal clamp
Horizontal fine motion
screw

Data output connector
External power source
connector

80 005680008

)
Plate level
Plate level adjusting screw
Vertical clamp
Vertical fine motion screw
Telescope transitting knob
Telescope eyepiece
Telescope reticle adjust-
ment cover
Telescope focussing ring
Peep sight



Shift functions «
Numeric input «
Main functions «

Shift functions «
Numeric input «
Main functions «

Shift functions «
Numeric input «
Main functions «

Yes

&2




3. KEY FUNCTIONS

<Main functions>

| Distance modes I

™\ lilumination
vy
@ Stop meas.,

To Basic

= P . mode, Exit
from mode,

Recall
mode

Special

functions Clear entered
data
Enter,
Shift mode
Record Menu Programj | Angle
mode mode mode mode
<Shift functions>
| Data entrﬂ |Oﬁset I
p ™)
Preparation for M- Y, .—_i » —&j P @ < Return
distance - K_I A signal
measurement O check

50

bz i/ B f/m
T e

|
Horizontal angle| 17 = >ide
Ol

-
]
hd
A 4
<
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©
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3. KEY FUNCTIONS

[V

Y Input coordinates of point to be set out
@ (Data input mode): input “." {Decimal point)

O < + > : Distance mode/Prism constant/ppm
® (Data input mode): Change the sign of the data input value
(Parameter/input mode): Move to previous option
@ Recall data from the memory

O < +>: Input Instrument station coordinates/
Input Backsight station coordinates/

(Parameter/input mode): Move to next option
® Setting out measurement {+ mode key)

O < + > : Set Horizontal angle to 0/
In Missing line measurement, change the
starting point
@ (Data input mode): Input "0
@ Output data to an External device

O« + > : Input Instrument height
@ (Data input mode): Input “7"
® Measure Slope distance

O< + > : Input distance & horizontal angle
Setting-out data
® (Data input mode): Input “4"
@ Measure 3-Dimensional coordinates

O . i i
O < + > : Set horizontal angle to the required value

@ (Data input mode): Input “1"
® Menu mode: Configuration/Coordinate data settings

O< + > : Input target height

@ (Data input mode): Input 8"
@ Measure Horizontal distance

e ‘-l o ._'.A-li__.‘\.“-.;m.._i-:.w__"

O < + > : Change metres « feet for 5 seconds
@ (Data input mode): Input “5"
® Measure remote elevation




s RN T AVING TIVINO

O< +>: Hold/Release Horizontal angle
@® (Data input mode): input “2”
® Program mode: Resection/Correction/
Set Instrument station coordinates and azimuth angle

O< + > : Offset measurement
® (Data input mode): tnput “9”
@ Measure Height difference

O< +>: Set Azimuth angle from Instrument
station and Backsight station coordi-
nates

® (Data input mode): Input "8”
® Missing line measurement

O< + > : Select horizontal angle right/left/repeti-
tion
® (Data input mode): Input “3”
® Transfer to Theodolite mode /
Display tilt angle (when instrument is in Theodolite mode
and: “Tilt correction” parameter is on}

O< + > : Return signal check(stop: )
@ Display and Reticle illumination ON/OFF

® Input “No”
@ (Data Input mode): Clear input data
® Stop measurement and transfer to Basic mode/
Exit from mode

® Input “Yes”
@ (Data input mode}): Input data into memory
@ Select/Release Shift mode



ENT

Tilt angle display

Select H angle
right/left/

repetition

0 SET

[0 ]
+ SetH angle to 0

g

(7]
5+ Hold/release

Horizontal angle setting

@ Set H angle to
a required value
Pas
Set Azimuth
angle
Data input

o

(S

Instr station
coordinates

BS station
Wilee coordinates

S-0 coordinates

"“ $-0 Distance &
H angle

Preparation for Distance
measurement
EDM . Distance mode
« Prism constant
° ppm

Return signal
checking

Distance measurement
mode

Slope distance
Horizontal distance
Height difference
Coordinates

Missing line

Menu mode
+ Configuration
« Coord. data settings

Program mode
+ Resection
« Correction
« Set Instrument station
coordinates &
Azimuth angle

Record mode
Qutput data to
External device

RCL

Recall mode
A ] L=t
[5) &)
1 Jll REC

:

Setting out measurement
= E B
A | =
e b=l




<Sub display>

ppm/P.C/MODE

ppm(Atmospheric correction value)
P.C.(Prism constant correction value)

<Main display>

I
N
N o

(| |

A
v

ZA
VA

_ HAR
HAL
HARp :

HAh
dHA

i
.
E
i
|
|
|
|
|
|
!
i

: Select options

: Zenith angle (Z 0°)
: Vertical angle (H 0°)

Vertical angle
(H 0°190°)

: Horizontal angle right
: Horizontal angle left

Horizontal angle
repetition

: Horizontal angle hold
: Horizontal angle from

setting-out data

: Tilt angle in sighting

direction

: Tilt angle in horizontal

axis direction

— 1+ : Tilt angle compensation on
SHFT : Shift
SO ;. Setting-out measurement mode
MENU : Menu mode
PROG : Program mode
REC : Record mode
RCL : Recall mode
Stn : Instrument station coordinates
BS . Backsight station coordinates
Pt . Coordinate setting-out data

S : Slope distance

H : Horizontal distance

\ : Height difference

Ht : REM value/Instrument
height/Target height

D : Distance setting-out data/

Offset distance
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PREPARATION FOR MEASUREMENT

. MOUNTING THE BATTERY = P.17

. SETTING UP THE INSTRUMENT +P.18

71 Centring @
7.2 Levelling ®

. POWER ON z P.21
. PREPARATION FOR MEASUREMENT «P.23
9.1 Indexing the vertical and horizontal circles @

9.2 Focussing and target sighting @
9.3 Display and reticle illumination @
9.4 Setting the instrument options @






battery.

1)
Battery release
cover
Release button 2)
— Guide pin
3)
BDC25/25A

1)

2)

3}

battery, please refer to P. 21.

e Charge the battery fully before measurement. @ P.177

Note: Turn off the power supply switch @before replacing the

< Mounting the battery >

Close the battery release button
cover.

Match the battery guide with the
hole in the instrument battery re-
cess.

Press the top of the battery until a
click is heard.

< Removing the battery >

Open the battéry release cover.

Press the release button down-
ward.

Remove the battery.

® [f the power is to be turned on immediately after replacing the




® Mount the battery in the instrument before performing this opera-
tion, because the instrument will tilt slightly if the battery is

mounted after levelling.

7.1 Centring

Get up the tripod)

@ Level

@ Equal
spacing

@ Survey point

@lstall the instrument )

(Focus on the surveying point)

® Focus on
the reticle
\

@ Focus on the
® surveying point

Make sure the legs are spaced at
equal intervals and the head is
approximately level.

Set the tripod so that the head is
positioned over the surveying
point.

Make sure the tripod shoes are
firmly fixed in the ground.

Place the instrumentonthetripod
head.

Supporting it with one hand,
tighten the centring screw on the
bottom of the unit to make sure it
is secured to the tripod.

Looking through the optical
plummet eyepiece, turn the opti-
cal plummet eyepiece @ to focus
on the reticle.

Turn the optical plummet focus-
sing ring @ to focus onthe survey-
ing point.




] 7.2 Levelling

AooC T TINO UP THAE INOSTRUIVIEN |

I ( Centre the surveying point in the reticle)

1)

Optical plummet

Adjustthe levelling foot screws @
to centre the surveying point in
the optical plummet reticle.

l ( Centre the bubble in the circular Ievel)

Adjust

l tripod
legs

Circular fevel 2)

Observe the off-centre direction
of the bubble in the circular level
@, and shorten the nearest tripod
leg, or extend the leg farthest
from that direction to centre the
bubble.

One more tripod leg must be ad-
justed to centre the bubble.

( Centre the bubble in the plate IeveD )

4)

Bubble movement

CTurn 90° and centre the bubbla

6)

7)

|
|
|
|
|
G
i
|
i
|

Loosen the horizontal clamp @ to

turn the upper part of the instru-

ment until the plate level @ is

paralleltoaline between levelling

screws A and B.

Centre the air bubble, using level-

ling screws A and B.

Note : The bubble movestowards
a clockwise rotated foot
screw.

Turn the upper part of the instru-
ment through 90°.

The plate level is now perpen-
dicular to a line between levelling
screws A and B.

Centre the air bubble, using level-
ling screw C.




7.2 Levelling

(Turn another 90° and check bubble position

8)

Turn the upper part of the instru-
ment a further 90° and check to
see ifthe bubble isin the centre of
the plate level .

If the bubble is off-centre, per-

form the following:

@® Adjustlevelling screws A and
Bin equal and opposite direc-
tions, to remove half of the
bubble displacement.

®@ Turn the upper part a further
90°, and use levelling screw C
to remove half of the dis-
placement in this direction.

Or try the adjustment described

on P.149, under “22.1 Plate level”.

@heck to see if bubble is in same position in any direction)

9)

Turn the instrument and check to

seeifthe air bubble isinthe same-

position for any position of the
upper part.
If it is not, repeat the levelling
procedure.

CFocus on the centre of the reticle again )

10) Loosen the centring screw

¥

slightly.

11) Looking through the optical

plummet eyepiece, slide the in-
strument over the tripod head
until the surveying point is ex-
actly centred in the reticle.

12) Retighten the centring screw se-

curely.

( Check plate level bubble again )

13) Check again to make sure the

bubble in the plate level is
centred. (If not, repeat the proce-
dures starting from step 4).)




|
l CI' urn on the power)

I %l ON

SETB model 2
No. 88132
Ver. 70-xx

Self check ok

or

Memory cleared

Battery level

T
v
0: less than 20%
1: less than 50%
2: less than 80%
3: less than 100%

Battery is low

1)

2)

e When the power is turned on, a self-check is run to make sure the
instrument is operating normally.

Turn on the power switch @ after
completing sections 6 and 7.

Theinstrument name, instrument
number, and software version are
displayed for several seconds, an
audio tone sounds, and the in-
strument performs self-diagnos-
tic checks.

On successful completion of the
checks, “Self check ok” is dis-
played for 2 secs.

Note: After power-off for more than

3}

1 week, the previously stored
data have been cleared from
the short-term memory and
“Memory cleared” is dis-
played.

The remaining battery power is
then displayed for 3 seconds as a
numeric value.

(BDC25, Coarse meas. mode,
Single meas., Temperature 25°C.)

If the battery is at the “low” level,
the message “Battery is low” will
be displayed, and an audio tone
sounds. Turn the power off and
charge the battery.

If the battery power becomes low
during surveying, the same mes-
sage will be displayed.




8. POWER ON

4) This display indicates that the in-
25 0 SET strument is ready for vertical and
HAR 0 SET horizontal circle indexing.

® Ifthe parameter horizontal index-
ing is setto “Manual”, a horizon-
tal angle of 0° is displayed, when
the power is turned on.

i this error message is displayed,
Out of range the instrument tilt sensor is indi-
X >1 <Y cating that the instrument is off-
level. Relevel the instrument
once again, using the plate level
bubble.

® ‘When “Face 1” is displayed for
the vertical angle, please refer to
P.183 (Appendix 1: Manually in-
dexing the vertical circle).

Instrument parameter No.8 & P.167
Parameter No.8 can change the indexing method. Options are indexing by transitting
the telescope or indexing by face left, face right sightings.

[Note: Changing the brightness of the display]
® If the display appears too dim or too bright, the keyboard can be

used to adjust the brightness level (6 levels).
For a brighter display — Press and [#:at the same time .

For a dimmer display — Press and g} at the same time .

[Note: Power-saving cut-off]
® SET B switches off automatically 30 minutes after the last key
operation.

Instrument parameter No.12 g P.167
® Parameter No.12 can be changed so thatthe SET Bwill not switch off automatically
after 30 minutes.

m
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9.1
- circles

Indexing the vertical and horizontal

l (H and V circle indexing parameters - “Auto”)

l @ertical circle index@

0

2)
ZA 91° 04' 30"
HAR 0 SET
( Horizontal circle indexin@
3)
4)

ZA 91° 04' 30"
HAR 350" 39' 00"

Loosen the vertical clamp @ and
transit the telescope completely.
(Indexing occurs when the objec-
tive lens crosses the horizontal
plane in face left.)

An audio tone sounds, and the
vertical angle (ZA) is displayed.

Vertical indexing has been com-
pleted. )

Loosen the horizontal clamp @
and rotate the upper part of the
instrument completely.
(Indexing occurs when the plate
level @ passes the 0 mark of the
horizontal positioning ring.)

The audio tone sounds, and the
horizontal angle (HAR) is dis-
played.

Horizontal indexing has been
completed.

Note : Eachtimetheinstrumentis
switched on, the vertical
and horizontal indexes
must be redetermined.




J. bindexing the vertical and nofizontal circles

[Note: Horizontal angle back-up]

® The parameter No.9 default setting allows for the memorization of
the previous horizontal 0 position at power-off for about 1 week.
(“Memory cleared” is displayed after more than 1 week of power
off.) H and V circles are each provided with a 0 index. When next
switching onthe SET B and indexing the horizontal circle again, the
horizontal angle is recovered at the previously-memorized 0 posi-
tion. This feature is useful when the battery voltage becomes low
during measurement or after automatic power-off has occurred.

Instrument parameter No. 9 & P.167

® Parameter No.9 can be used to change the horizontal circle indexing method.

Options are indexing by rotating the upper part or indexing and zero setting at
power-on.

[Note: Automatic tilt angle compensation]

» When the L+ symbol is shown on the sub-
display, the vertical and horizontal angles
are automatically compensated for small

1+ tilt errors using the 2-axis tilt sensor.

® Read the compensated angle after the displayed angle value
becomes steady.

¢ The formula used for calculation of the compensation value ap-
plied to the horizontal angle uses the tilt and vertical angles as
shown below:

Compensated _ Measured Tiltin angle Y
horizontal angle ™ horizontal angle * tan(Vertical angle)

Therefore, when the SET B is not perfectly levelled, changing the
vertical angle by rotating the telescope will cause the displayed
{compensated) horizontal angle value to change. (The displayed
horizontal angle value will not change during telescope rotation
when the instrument is correctly levelled.)

® When the measured vertical angles are within +1° of the zenith or
nadir, tilt compensation is not applied to the horizontal angle. In
this situation, the displayed horizontal angle value flashes to show
that the tilt compensation is not being applied.

InstrumentparameterNo.3 & P.167

® Parameter No.3 can be used to switch off and on the automatic tilt angle

compensation; for example, the automatic compensation should be switched off
if the display is unsteady due to vibration or strong wind.

;

i

i
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9. PREPARATION FOR MEASUREMENT

= [Note: Levelling using the tilt angle display]
i ® Forlevelling, the tilt angle X and Y values can be displayed for use
as a 2-axis (X,Y) tilt sensor. The tilt angle values are used to

to “Yes”.

- Tilt angle display

Tilt angle
X 0" 01' 20"
Y -0° 00" 40"

X: Leveliing foot screws AB
Y: Levelling foot screw C
(in above illustration)

Tilt angle minimum display unit
SET2B:1”
SET3B:1”
. SET4B:5"

Out of range

IX >1l < Y

To Theodolite mode

To Basic mode

1)

2)

3)

automatically correct the vertical and horizontal angles for error
due to the non-verticality of the vertical axis. The measurement
rangeis+3'. The “Tiltcorrection {Dual axis)” parameter must be set

In Theodolite mode, turn the up-
perpartofthe instrument untilthe
telescope is parallel to a line be-
tween levelling foot screws A and
B and tighten the horizontat fine
motion screw @&.

Press .

The X and Y tilt angles are dis-
played.

X : Tilt angle in sighting axis di-

rection -
Y : Tilt angle in horizontal axis
direction

Set both tilt angles to 0° by turn-
ing the levelling screws A and B
for the X direction and C for the Y
direction.

“Qut of range” indicates that the
tilt angle exceeds the *3' mea-
surement range.

To exit from the tilt angle display,
press to return to Theodo-
lite mode or press to go to
Basic mode.




J.Z4 rocussing and target signting

9.2 Focussing and target sighting

Gocus on the reticl@

Sight the target

Line the target with
the white arrow in
the peep sight

{
O,

1)

2)

3)

4)

5)

6)

Look through the telescope eye-
piece @ at a bright and feature-
less background.

Turnthe eyepiece clockwise, then
counterclockwise little by little
until just before the reticle image
goes out of focus.

Using this procedure, frequent
reticle refocussing is not neces-
sary, since your eye is focussed at
infinity.

Loosen the vertical @ and hori-
zontal @ clamps, and use the

peep sight @ to bring the target

into the field of view.
Tighten both clamps.

Turnthe focussing ring @ to focus
on the target.

Turnthe vertical @ and horizontal
@& fine motion screws to align the
target object with the reticle.

m.n .m ,,m_. ..m.- -‘m__

n. 4..m~ ......., ,‘mh...ump.,.mmw ‘m\»

The last adjustment of each fine l

motion screw should be in the
clockwise direction.

i
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® The relation between the target
and the reticle is shown in the

illustration at the left.
7) First, align the measuring point
precisely with the centre of the

< Target centre> target.
Then align the reticle precisely
with the centre of the target.

8) Readjust the focus with the fo-
cusing ring @ until there is no
parallax between the target im-
age and the reticle.

<Prism centre>

Note : Observe to the same point of
the reticle when the telescope
face is changed.

[Note:Parallax] '

® This is the relative displacement of the target image with respect
tothe reticle when the observer’s head is moved slightly before the
eyepiece.
Parallax will introduce reading errors and must be removed before
observations are taken. Parallax can be removed by refocussing.




9.3 Display and reticle illumination

9.3 Display and reticle illumination ... .

Qlluminate the display and reticle)

m ® Press the m to turn the display
and reticle illumination on and
off.

N

~ d

~ e

: ~

< ~

T N

NONN NNV Py /////
//////: 1 \\\\\\\

Ny

Instrument parameter No.13 z P.167
® Parameter No.13 can be used to switch ON/OFF the 30-second illumination
automatic cut-off facility.

Instrumentparameter No.15 &z P.167

® Parameter No.15 can be used to change the brightness of the reticle illumination.




9. PREPARATION FOR MEASUREMENT

J 9.4 Setting the Instrument options

e Confirm that these parameters, indispensable for measurement,
I are set according to your required measurement.

I ® Data storage period : Until next changing (Power-off possible)

l ® To confirm or change the parameter options, please refer to P.167
“23. CHANGING INSTRUMENT PARAMETERS".

No. Parameter Options
Tilt correction Correction YES* / Correction NO
Coordinate format N, E, Z*/E, N, Z
Vertical angle format Zenith angle (zenith 0°) * /

Vertical angle (horizontal 0°) /
Vertical angle {horizontal 0° £ 90°)
6 Angle resolution | SET2B 1” (0.2 mgon) * /5" {1 mgon)
SET3B 1" (0.2 mgon) * /5" (1 mgon)
SET4B 5” (1 mgon) * /10" (2 mgon)

10 C + R correction No correction * /
Yes K=0.142
YesK=0.20 = P.191
1" 1 | Distance unit metres*/feet
2 | Angle unit 360°* / 400gon
3 | Temperature/Pressure | C & hPa */°C & mmHg/°F & hPa/
units °F & mmHg/ F & inchHg

* Factory setting

® For other parameters, please refer to P.167 “23. CHANGING IN-
STRUMENT PARAMETERS”.






MEASUREMENT

10. ANGLE MEASUREMENT -+ P.33

10.1 Measure the horizontal angle between two points @
<Horizontal angle 0>

10.2 Set Horizontal circle to a required value @

10.3 Horizontal angle display @
<Angle right/left/repetition/hold>

11.DISTANCE MEASUREMENT 2 P.42

11.1  Measurement mode selection @

11.2  Prism constant input @

11.3  Atmospheric correction @

11.4 Returned signal checking @

11.56 Slope distance/Horizontal dlstance/
Height difference measurement @

11.6  Review of measured data @

12.COORDINATE MEASUREMENT = P.56

12.1  Measurement mode selection @

12.2  Instrument height and target height input @

12.3 Instrument station coordinates and backsight station
coordinates input @

12.4 Setting the azimuth angle from Instrument and
backsight station coordinates @

12.56 3-Dimensional coordinate measurement @






polnt.; ‘
5\ and‘ H C|rcles have been lndexed

.10.1.Measure the horizontal angle
between two points
< Horizontal angle 0 >

® Set the horizontal angle of the target direction.

: Set H angle

J' to zero

0" 00' 00"




10.1 Measure the horizontal angle between two points

@Qgﬂ

CSight the first target

D

)

® Measure the angle between two points.

1)

(Set the horizontal angle to O‘D

SHET

0 SET
[ 0]
REC

ZA
HAR

92° 36" 40"
0 00' 00"

(Sight the second target )

A

N B
A

ZA
HAR

90" 30" 20"
140° 44' 20"

2)

3)

Using the horizontal clamp @ and
fine motion screw .
Sight the first point.

In Theodolite mode, }
0 SET 5
press and 2 - E

The horizontal angle display has E

o

been set to “0°”.

Using the horizontal clamp @ and "=
fine motion screw .
Sight the second point.

) -

The displayed horizontal angle is
the angle between the two points.

mmmm m



1O ANGLE MEASUREMENT

! 10.2 Set Horizontal circle to a required
“ value

|
l’"‘ e Set the horizontal circle of the target direction to a required value.

Il
)

Qq, Note: @t Horizontal circle to a required vaIuQ

¢

Theodolite mode or Basic mode 8 ® Input range
‘ SET 2B : 0° to 359°59'59"

SET 3B : 0° to 359°59'69"

= SET 4B : 0° to 359°69'65"
@ : For H angle ° 5
‘ input mode

l ® Leastinput
SET2B: 1"
SET3B: 1"
SET 4B : 6"

Correct the value : @

E e Exit from the input :
E (To Theodolite mode)

3

Input H angle value fored

§©.g. Setting 90° 30' 20"
—  Input value of 90.302

ZA
HAR

90" 30" 20"




V.2 o€l horizontal circle to the required value

@.9 - ® Set the horizontal angle of reference target R to
60° 00'20",

Sight target R
1} Using the horizontal clamp @ and

R fine motion screw .
ﬁ\ Sight target R.

From Theodolite mode or Basic mode .
to H Angle Input mode
< 2) In Theodolite mode or Basic .
e 5
SHET mode, press = -
. H angle The display appears as at left, and
“HAR- “HAR" flashes to prompt for the |
input of the horizontal angle
value.

@nput the horizontal an@
3 Input "60.002"

) H angle
-HAR-  60.002
4) Press to finish inputting.
The instrument returns to The-
odolite mode.
ZA 90" 30' 00"

Here, the horizontal angle for tar-

HAR 60" oo 20" get R has been set to 60° 00"20".




- 10.3 Horizontal angle display

10. ANGLE MEASUREMENT

< Horizontal angle right/left/repetition/hold >

l (144

[ [2] -
o : Hangle left

4

ZA
HAL 260" 20' 40"

@
: H angle repetition

3

ZA
HARp 99" 39' 20"

3
{144

: H angle right
:

ZA

HAR 99° 39' 20"

Qq, Note: CHorizontal angle right/left/repetition

Theodolite mode (angle right) e Repetition display range
SET 2B : £1999°59'59"
SET 3B : £1999°59'69"
SET 4B : £1999°59'65"
Note: In repetition mode, the displayed
horizonta!l angle is not corrected by
the tilt sensor and by the stored




10.3 Horizontal angle display

Qq’ Note: CHorizontaI angle Hold/release

Theodolite mode (right/left/repetition)

3

»id
[ef) (2] -
el [ ¢ H angle hold

I

(=] -
:H angle hold release




10. ANGLE MEASUREMENT

l ©.9. ¢ Horizontal angle repetition mode.

For higher accuracy horizontal angle measurement,
the average horizontal angle should be measured by
repetition. '

By selecting “repetition”, the horizontal angle over
360° {400 gon) can be displayed.

! In Theodolite mode,
select H angle right by repetition

i 1 In Theodolitg»r}node, o

press -

The horizontal angle is displayed
by repetition.

ZA
HARp 60" 00' 20"

CSight the first targeD

L

(Set the horizontal angle to 0° )

2) Sight the first target A.

0 SET 0 SET
3) Press & to set the hori-
zontal angle display to zero.

ZA
HARp 0" 00" 00"

CSight the second target )

A V}/ B 4) Use the horizontal clamp @ and
: ™ fine motion screw @ to sight tar-
I;’ % get B.

The displayed horizontal angle in-
dicates the angle between points
A and B. (First measurement)

zA
HARp 140" 44' 20"




2

10.3 Horizontal angle display

Q-Iold the horizontal angle display)

Ll
[EN) [z ]
S+if: T MPROG

ZA
HAn 140" 44' 20"

(Sight the first target )

A
)\

5)

6)

»idg
Press e I

The horizontal angle display is
held.

At the second measurement, use
the lower clamp @ and horizontal
fine motion screw @ to sight back
on target A.

@elease the horizontal angle hold )

>
[ENT] [ 2]
SHE T MPROG,

HARp 140° 44' 20"

CSight the second target)
A B

ZA

HARp 281" 28' 40"

7)

8}

»id
Press .

The horizontal angle display hold
is released.

Use the horizontal clamp & and
fine motion screw @ to sight tar-
get B again.

Thedisplayed horizontal angle in-
dicates the angle between points
A and B. {Second measurement)

' Q—Iold the horizontal angle display)

>
[ENT) 2]
SHF T IPROG,

HAR 281" 28' 40"

>ie
9) Press R -

The horizontal angle display is
held.



10 ANGLE MEASUREMENT

Sight the first target

B 10) Atthethird measurement, usethe

\<E§ lower clamp @ and horizontal fine

% motion screw @ to sight back on
target A again.

( Release the horizontal angle ho)
SH F st JPROC
@ 1) Press G G

The horizontal angle display hold
is released.

HARp 281" 28' 40"

CSlght the second target)

12

~—

Use the horizontal clamp & and
screw @ to sight target B again.

The displayed horizontal angle
7A indicates the angle between
HARp 422° 13' 00" points A and B.

(Third measurement)

Repeat 9)-12) to measure the
angle for the required number of
times.

Divide the displayed horizontal angle by
the number of measurements

13) The displayed horizontal angle
should be divided by the number
of measurements to find the av-
erage value.

e.g. 4227 13' 00"

3 measurements
= 140" 44' 20"

M
® Press onemoretimeto
exit from the repetition display.



® The following preparations are required for Distance measure-
ment. .

11.1  Measurement mode selection
11.2 Prism constant input

11.3 Atmospheric correction

11.4 Return signal checking

11.1 Measurement mode selection... _ ..

® Select the measurement mode from the following according to

> your required measurement.
Measurement mode Measurement time (slope distance) Units
Single | 4.7 secs
Fine meas. g
Repeat | First 4.7 secs & every 3.2 secs
K Tmm
Single | 1.7 secs
Coarse meas. -
Repeat | First 1.7 secs & every 0.7 secs
Tracking meas. First 1.6 secs & every 0.3 secs 10mm

E

j
.
4
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s Note: ( Measurement mode selection

® Data storage period : Until next changing
(Power-off possible)

& Exit from the selection :
{to Basic mode)

Theodolite mode or Basic mode

e

. ;
: For preperation

1 mode

Meas mode
Prism const.
ppm

Distance measurement

1.
2.
3.
4
@ : For selection mode of
y

1. Fine meas
2. Coarse meas
3. Track meas

Tracking
meas

Preparation
mode

Coarse
meas

Single meas
Repeat meas

¥

B : Select Single meas
: Select Repeat meas

3

Preparation mode
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®.9. ® Selecting the “Repeat” option under Fine measure-
ment

@m Theodolite mode or Basic mode to Preparation mod@

‘ 1) In Theodolite mode or Basic
SHFT, RCL
mode, -
1. Meas mode press ‘

2. Prism const.
ppm The display appears as at left,
showing Preparation mode.

(To Selection mode of Distance measurement mode )

2) Press .
@

The display appears as at left, and

N

-1- Fine meas the previously selected measure-
2. Coarse meas ment type flashes.
3.

Track meas I

(Select Fine measuremenD
. 3) Press B

MENU

The display appears as at left, and
the previously selected measure-
ment type flashes.

':]:' Single meas
2. Repeat meas

@alect Repeat measurement)

4) Press 2.

Fine and Repeat measurement
modes are set, and the instrument
returns to Preparation mode.

1. Meas mode
2. Prism const.
3. ppm

® To return to the Basic mode after
this , press .




11. DISTANCE MEASUREMENT

j ! 1.2 Prism constant input

® Each reflecting prism type has a different prism constant value.
I Here, we will input the constant correction value for the reflecting

prism being used.

® The prism constant correction values for reflecting prisms made by
Sokkia are as follows:

APO1S+APO1 APQ1 CcP01

O-© @

30 mm — Input”-30". 40 mm - Input “-40". 0 mm - Input “0”

Theodolite mode or Basic mode '.; Input range : ~99mm to +99mm
‘ Least input :1mm

EDM . ; .
. ] Data storage period : Until next changing §
. i :
SHFT : For Preparation i {Power-off possibl b

‘ mode

[2) . Pri
beferd © Prism constant i (to Basic mode)

input mode
P Correct the value : {set value to 0

SHFT

‘ | Exit from the input :

(to Basic mode)

Prism constant

Input corrected value fqret

Preparation mode




.4 FTIsm constant input

®.9- ® Set a prism constant of 40 mm (correction value: —40)

(From Theodolite mode or Basic mode to Preparation mode )

1) In Theodolite mode or Basic
SHET RCL
mode, com
1. Meas mode press .
2. Prism const. The display appears as at left,
ppm showing Preparation mode.

( Prism Constant Setting mode)

2) Press 4.

p.c| « Sub-display

The previously stored correction
Prism constant value is displayed, and “p.c”

- pct omm flashes to prompt for the input of
the correction value.

@put the prism constant correction value)
3) Input “-40".

A prism constant correction value
Prism constant of —40 is input.

Spel -40

.
Vit




11. DISTANCE MEASUREMENT

)
=t
=

4) Press .

(7]
T
=a
—

0
_ 40 | « Prismconstant

correction value

The correction value is input, and
the instrument returns to Prepara-
tion mode.

1. Meas mode
2. Prism const.

3. ppm .
The entered value is displayed on
the secondline ofthe sub-display.

: To Basic mode ® Toreturnto Basic mode after this,

press .




11.3 Atmospheric correction

11.3 Atmospheric correction o .

® The atmospheric correction is necessary for accurate distance g
measurement, because the velocity of light in air is affected by the .
temperature and atmospheric pressure. = P.189, Appendix 3

Note: To obtain the average refractive index of the air throughout
the measured light path, you should use the average atmo- g
spheric pressure and temperature. Take care when calculat- ‘
ing the correction factor in mountainous terrain.

- P.189, Appendix 3 l

® The SET B is designed so that the correction factor is 0 ppm for a
temperature of +15°C (+59°F) and an atmospheric pressure of 1013 ™
hPa (29.9 inch Hg). .

® By inputting the temperature and pressure values, the correction
value is calculated and set into the memory. The formula used is I
as follows: :

0.2904 x P (hPa) B
1+40.003661 x T (°C) '

ppm = 278.96 -

® To input ppm value, read the correction factor from the table on
P.202.

® For precise distance measurement, relative humidity should be ;
taken into account together with atmospheric pressure and ambi- .
ent temperature. See P.189.
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T.input range : -30°Cto +60°C ¢ Retain the displayed value :

T.least input : 1°C %e Correct the value : (set value to 0)§

P.input range : 500hPato 1400hPa B it from the input : B0 ES
put:
P. least input : 1hPa

ppm input range : -439ppm to 493ppm
ppm leastinput : 1ppm

Data storage period :

About a week

{Power-off possible}

{to Basic mode)

Theodolite mode or Basic mode

EDM
. i
roL E For Preparation

mode

;. For ppm setting mode

0 set
Temp & Press
ppm value

3

B : Set . Set Temperature : Set ppm value
Oppm & Pressure

4 ) 2

ppm value
ppm

4

Input Temperature Input ppm value b

3 3

i
Input Pressure Basic mode

3

Basic mode
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®.9- ® Temperature of 20°C and
Atmospheric pressure of 1010 mbar

Q’rom Theodolite mode or Basic mode to Preparation mode )

E DM
1) In Theodolite mode or Basic
mode,

EDM

1. Meas mode press & -

2. Prism const. The display appears as at left,
3. ppm showing Preparation mode.

(To ppm setting mode)

2) Press .

ppm
_ 40 « Sub-display

1. 0set The display appears as at left,
2. Temp & Press showing the ppm setting mode.
3. ppm value

e DR B P B I B BN B B B

(Select the input of Temperature and (atmospheric) Pressu@
3) Press [Z4d .

The previously stored values are E
displayed.

_:T".:_ 5 C T” flashes to prompt for the in- E

P. 1013 hPa put of the temperature. .
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I ( Input Temperature and Pressure)

4)

ELIEL
I T 20 ‘C
B hPa

5 6 6
reC JSHET 5)

T 20 ‘c
P. 1010 hPa

6| « Atmospheric
— 40 correction value

Press function
keys to select
operation

Input “20” and
press .

The temperature “20°C” is input.
“P" flashes to prompt for the in-
put of the pressure.

Input “1010” and press .
The pressure “1010 hPa” s in-
put, and the instrument returns to
Basic mode.

The atmospheric value coeffi-
cient is calculated, and is dis-
played on the first line of the sub-
display. g



11.4 Return signal checking

11.4 Return signal checking S

® Especially for long distances, it is useful to check that the returned
signal is adequate for measurement.

Note : When the light intensity coming back from the reflecting
prism is very high {short distance) an asterisk “*” may be
displayed, even for a slight mis-sighting. Therefore make sure
that the target centre is sighted correctly.

Return signal checking

Sight the centre of the target with
Telescope '

3

Theodolite mode or Basic mode

) 2

o]
. ;
SHET m : For Return signal

‘ checking mode

o |f "*" does not appear, sight the centre of the target

1 *
Signal correctly.

3 ) 2

: Finish . Start
Checking mode measurement

|
¥
!

Instrument parameter No. 14 = P.167
Parameter No. 14 can be used to switch on / off the returned signal audio tone.




T UISTANCE MEASUREMENT

ope distance / Horizontal distance /
Height difference measurement

® The slope distance, the horizontal distance, and the height differ-
ence are measured simultaneously with the angle.

.Check|. before vme‘asurement :

t up correctly over the surveying & P.18

cles have been indexed. & P.23
parameters and the units =~z P.29

SUrémént'mode is selected.

(Start the measurement from Theodolite mode or Basic mode)

= = = 1) In Theodolite mode or Basic

mode,
press g or g -

This accesses the Distance mea-
'S dist- surement mode, and the distance
o measurement is started. The dis-
play appears as at leftand flashes.
(The illustration at the left shows
an example of slope distance
measurement.)

T After about 4.7 seconds (Fine
S 234.567m .
2A 81" 12 30" measurement mode) , the dis-
12° 23' 20" tanceval.ue,thevemcalangleapd

the horizontal angle are dis-

played.

N



11.5 Slope distance / Horizontal distance / Height difference measurement

( Stop the measuremen’D

: Stop

2) Press’ .{The display does not
change.)

¢ |f the single measurement
mode has been selected, mea-
surement stops automatically.

Note: If “Signal off” is displayed, the
return signal strength has be-
come inadequate for mea-
surement. Verify the target
sighting. If within 2 minutes
the return signal becomes suf-
ficient, the measurement is re-
started.

Signa! off

After 2 minutes, the measure-
ment is stopped automatically

S Timeout and the display appears as at
ZA 81° 12' 30" left:

HAR 12° 23' 40"

After 2 minutes

In this case, sight the target .
again and restart the mea-
surement. (The same display
appears during measurement
if the return signal is too weak.
Press to stop measure-’
ment and sight the target
again.)

f/m T/m

- Change ® Press -

metre > feet to change the distance unit foi< 5 .

seconds.
S 769.57 ft
ZA 81° 12" 30"
HAR 12" 23' 40"

®
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| 1 1.6 Review of measured data

e The distance and angle measured most recently are stored in the
I memory until the power is turned off. The stored slope distance,
horizontal distance and height difference can be displayed in

I Recall mode as follows.

Data recall

Theodolite mode or Basic mode or
when measured data is displayed

3

[+/-]
RCL

 d

| by Note:

: For Recall mode

Recall

: Display the
stored Slope
distance

: Display the

's-ltor.ed | ZA
.orlzonta HAR
distance

[2-] : Display the
|l #
stored Height v

difference




® The SET B calculates the 3-Dimensional coordinates of the prism
position. To calculate the Z {(Height) coordinate, first enter the
instrument and target heights, then the Instrument station coordi-
nates.

Instrument
height

N _

L Target
Target height
station 1"

_________ PN Instrument
station

> E

e By inputting the Backsight station coordinates, sighting the
backsight station and pressing a key on the SET B keyboard, the
horizontal angle can be set to the azimuth value.

® The following preparations are required for Coordinate measure-

ment.

12.1 Measurement mode selection
12.2 Instrument height and target height input

12.3 Instrument station coordinates and Backsight station coor-

dinates input

12.4 Setting of azimuth angle from the instrument and backsight

station coordinates.

12.1 Measurement mode selection -

® Select the measurement mode from the following accordlng 1o

your required measurement.

See P.42 “11.1 Measurement mode selection ” for key operation.

Measurement mode Measurement time (slope distance) Units
. Single | b.1secs
Fine meas.
Repeat | First 5.1 secs & every 3.3 secs
Tmm
Single | 2.4 secs
Coarse meas.
Repeat | First 2.4 secs & every 0.7 secs

Tracking meas.

First 2.2 secs & every 0.7 secs
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|’*12'2 Instrument height and target height
input

l e As preparation for coordinate measurement, the instrument
height (the height difference between the surveying point and the
instrument station height mark @) and target height (the height
difference between the surveying point and the centre of the

I target) should be input to the SET B before the measurement.

o The heights of the instrument and the target are measured manu-
I ally beforehand, using a measuring tape, etc.

I  Note: @strument height & Target height input

® |nput range:-9999.999 to
9999.999m
| ® Leastinput:0.00T m
f ® Data storage period :
About a week
(Power-off possible)

B e Retain the displayed value :
B (to Basic mode) .
{ ¢ Correctthe value: @ (set value to 0)

[ 4 Exit from the mpu‘t.

(to Basic mode}

Theodolite mode or Basic mode

[& )
Sart SHFTE

: For Instr. helght : For Target height
setting mode setting mode

) 2

Target
p l-lt . 0.000m

3

input Instrument Input Target FERT]
height SHFT height SHET

Basic mode Basic mode




12.Z instrument heignt and 1arget height input

©.9- ® |nput Instrument height of 1.567 m and
Target height of 1.234 m

to Instrument Height Input mode

[From Theodolite mode or Basic modej

A

Instr

SHi - 0.000m

1)

@put the instrument height)

) (=dd il 5 6]

Instr
- Ht -1.567

2)

In Theodolite mode or Basic

mode, press -

The previously stored value is dis-
played.

“Ht" flashes to prompt for the in-
put of the instrument height.

Input “1.567".
An instrument height value of
1.567 is input.

(Press function keys to select operatiorD

SHFT,
Press function

keys to select
operation

Press .

The instrument turns to Basic
mode.




l @'arget Height Input mode)

Al

cl e
m SHET <1

Target

t.- 0.000m

@ut the target height )

[
|
[ (2] Is.

Target
“Ht 21.234

Press function
keys to select
operation

5)

6)

Ta. AUVNMUHNATLD IVILAOUTILIVILING

Press -

The prewouslystored valueisdis-
played.

“Ht.” flashes to prompt for the
input of the target height.

Input “1.234".
A target height value of 1.234 is
input.

Press .

The instrument turns to Basic
mode.




12.3 Instrument station coordinates and Backsight station coordinates input

12.3 Instrument station coordinates and
Backsight station coordinates input

® The coordinates of the instrument setting surveying point (instru-
ment station) and those of a point whose coordinates are already
known (backsight station) can be input to the SET B.

® Thecoordinates ofthe backsightstationare inputin orderto setthe
horizontal angle in the X-axis direction to 0°.
If the azimuth angle is already known, the following steps are
carried out:

1) Input only the coordinates of the instrument station.

2) Sight the backsight station.

3) Press to turn Theodolite mode, and set the horizontal
angle to the azimuth value.

Then skip the instructions in Section 12.4and godirectly to Section
12.5.

® To recall the instrument station coordinates and backsight station
coordinates from coordinate data stored in the memory, please
refer to P.118.




12. COORDINATE MEASUREMENT

l ts Note: (Instrument & Backsight station coordinates input Je

Theodolite mode or Basic mode | o Input range :

| -9999999.999 to 9999999.999
| ® Leastinput :0.001

| ® Data storage period :

About a week (Power-off possible)

=
= Q :For Coordinate

data input mode

3 3
)

@ Retain the displayed value :

- For Instr. : For Backsight d ¢ Correct the value : @ (set value to 0) #
statno? statlzr? f ¢ Exitformthe input:
coordinates .coor inates {to Basic mode)
input mode input mode S ——

) 4

Input N-coordinate value

Input E-coordinate valu¢

Input Z-coordinate value

4

Basic mode




12.3 Instrument station coordinates and Backsight station coordinates input

©.9.

® |nstrument station coordinates are

N=31.1,E=21.2,andZ=1.3, and
Backsight station coordinates are
N=10.1,E=20.2,andZ=3.3

rom Theodolite mode or Basic mode W

F
[to Instrument station coordinate input mode ,

==
Q : For Coordinates

data input mode

1.
2.
3.

Station
Backsight
S-0 point

@ : For Instrument station

Stn

N mz~

0.000
0.000
0.000

1)

2)

in Theodolite mode or Basic

mode,

press and @ .

The display appears as at .left,

showing Coordinates

mode.

Press

Input

for Instrument station coordi-

nates input mode.

The previously stored values are

displayed.

“N” flashes to prompt for the in-

put of the N coordinate.

(Input Instrument station coordinates)

) 3
L S-0 SHFT,

:Input N coordinate

N

z

..: E-

31.100
0.000
0.000

3)

Input “31.1” and
press .

The N coordinate is input.

“E" flashes to prompt for the in-

put of the E coordinate.




(2 A 0 0.0 2.0 (B
PROGEINMENUM S-O MPROGEISHFT

: Input E coordinate

N 31.100
E 21.200
-Z- 0.000

N

[ ] [ 3] (]
MENU L) B SHFT

: Input Z coordinate

N 31.100

E 21.200

z 1.300

1. Station

2. Backsight
3. S-O point

12. COORDINATE MEASUREMENT

4) Input “21.2"” and
press .

The E coordinate is input.
“Z" flashes to-prompt for the in-
put of the Z coordinate.

5) Input “1.3"” and
press .

The Zcoordinate is input, and the
instrument returns to Coordinate
input mode.

60 Backsight station coordinate input mode)

[ 2 ]
PROG,
BS
N- 20.200
E 20.200
z 0.000

6) Press .

The previously stored values are
displayed.

“N” flashes to prompt for the in-
put of the N coordinate.

I (Input Backsight station coordinatesD

[ o) [
REC S-0 SHFT

: Input N coordinate value

N 10.100
“E- 20.200
0.000

7) Input “10.1” and press .

The N coordinate is input.
“E"” flashes to prompt for the in-
put of the E coordinate.



12.3 Instrument station coordinates and Backsight station coordinates input

: Retain displayed 8} The displayed value is retained, E
E coordinate so simply press .
N 10.100 “Z" flashes to prompt for the in-
E 20.200 put of the Z coordinate.
e 0.000

9) Input “3.3" and

press - .
: Input Z coordinate

N 10.100 The Z coordinate is input, and the

E 20.200 instrument returns to Coordinate
3.300 input mode.

1. Station

2. Backsight

3. S-0O point

® Press to return to Basic
mode.
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1 12.4 Setting the azimuth angle from
" Instrument and Backsight station

1 coordinates
l N Backsight
: station

o

II ) \g\/ Instrument
| Azimuth angle station

l; ® Withthe SET B, the azimuth angle ofthe backsightcan be automati-
cally calculated from the input instrument station and backsight
station coordinates. This means the horizontal angle is set to zero

! inthe N direction.

3

§  Theodolite mode or Basic mode

4

Sight Backsight station

BS )
é : Calculate Azimuth angle

« Azimuth angle




12.0 3- bimensional coordinate measurement

~..12.5 3- Dimensional coordinate
measurement

® The coordinates of the target are calculated using the following
formulas and the results are then displayed. It is first necessary to
input the Instrument and prism heights, Instrument and Backsight
station coordinates and calculate or input the azimuth angle (see
previous pages).

N1=No + S x sinBz x cosbh
E1=Eo0+ S x sinfz x sinbh
Z1 =20+ Mh + S x cosfz -Ph

Instrument station coordinates: (No, Eo, Zo)

Slope distance 1S
Zenith angle 74
Azimuth angle : Bh
Instrument height : Mh
Target height : Ph

Slope Target height

distance

Target station
Zenith (N1, E1, Z1)

angle !

Horizontal
distance

Instrument
height

|
Instrument station
(No, Eo, 20)

s el : D I B : D - -]
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— Check! before measurement

1. SET B is set’ up correctly over. the surveymg g=» P 18
“point.

‘The V,a'n'd H cnrcles have been mdexed g P.23.

The mé ument parameters and the unlts g= P. 29‘,3

g' P 45‘”
f’ P. 48]_‘-

L P57‘

Lo oo Noor wN

RE P60

(Sight the target )

1} Sight the centre of the reflecting
prism correctly. (It is also recom-
mended to check the returned

[0]
signal by pressing ) B =
page 52.)




1£.0 o- Uimensional coordinate measurement

In Theodolite mode or Basic mode,
start the coordinate measurement

[ 4 ]
e
- Coordinate”
L
N 123.456
E 345.678
4 3.456

(Stop the measurement)

: Stop the measurement

[ 2] [ 4 ]
Pzl =] WD ==
: Start next measurement

: To Basic mode

. To Theodolite mode

[] . ;
ROL : Review the
measured data

2)

In Theodolite mode or Basic
mode, press [Fn

This accesses Coordinate Measure-
ment mode, and measurement of
the 3-Dimensional coordinates is
started. The display appears as at
left and flashes.

After about 5.1 seconds (Fine
measurement mode), the 3-Dimen-
sional coordinates are displayed.

Press (display does not
change).

if the single measurement mode
has been selected, the measure-
ment stops automatically.

Press = . =g - b= or to
start the next measurement.
Pressing returns to Basic
mode, or press to go to
Theodolite mode.

To measure the next target point,
check the prism constant correc-
tion, ppm values, and target
height.

If @& and are pressed, the
last measured coordinate data
can be displayed. & P.65

ﬁ i-m-. E;Mi Egm‘-i ﬁth i




DVANCED MEASUREMENT FUNCTIONS

13.RESECTION MEASUREMENT = P.71

14. TRAVERSE-STYLE COORDINATE & P.80

MEASUREMENT
15.OFFSET MEASUREMENT + P.84
16.REM MEASUREMENT +P.90

17.MISSING LINE MEASUREMENT = P.94

17.1  Measurement mode selection @
17.2 Measuring the distance between two or more points @
17.3  Change of the initial sthrting position @

18.SETTING-OUT MEASUREMENT = P.100

18.1 Horizontal angle and distance setting-out
measurement @ .
18.2 Coordinates setting-out measurement ®






e The “Resection measurement” is used to determine the instru-
I ment station coordinates by observing 2 or more known stations.

Known station

Known station

Instrument station

Known station

I e SET B can calculate the instrument station coordinates by method
of least squares by observing 2 to 5 known stations.
I To calculate the instrument station coordinates;
when measuring distances, observe at least 2 known sta-
l tions. ‘
or )
I when unable to measure distances, observe at least 3 known
stations.
However, the greater the number of known stations and the
I greater the number of measured distances, the more precise the
results will be.
|
|
|
|
|

® The Z coordinate can be calculated by inputting the Z coordinate of
at least 1 known station and measuring the distances of 2 or more
points. (The Z coordinate cannot be determined using only angle
measurement.) Before the resection measurement, input the in-
strument height.

Note: For the Resection measurement of highest accuracy, please
adjust the collimation error beforehand.
See P.184 “Appendix 2: For Angle measurement of the high-
est accuracy, <Adjusting the collimation error by collimation
program>".

I ® To recall the known station's coordinates from coordinate data
stored in the memory, please refer to P.118.



13. RESECTION MEASUREMENT

® |t is best to avoid a situation where the unknown station (Instrument
station) lies on the same circle as the known stations (in the case of 3
more known stations). Nullification of calculation will result. The figure
below describes the better arrangement.

CIm: Unknown station

Note : When calculating the instrument station coordinates by only
measuringthe angles of three known stations, if a stationis onthe
same circle as the known stations, the calculated station coor-
dinate will not be correct.

{Instrument station)
O®: Known station

If this situation is expected, the following action is suggested.

1) If possible move the station to the near centre of the
triangle or
2) Observe other known stations which are not on the circle

or
3) Measure the distance of one of 3 stations along with the l
angles.

5

1) 2) 3)

o

o If the angle between 2 known stations is narrow, the observing I
condition is not sufficient to calculate the instrument station
coordinates. When the distances between the instrument sta- |
tion and the known stations are long, it is difficult to determine
thatthe angles are narrow thereby avoiding thatthe instrument I
station being on the same circle as the known points.

:\n
——



19, NESECTIVN MEASURENMENI

Theodolite mode or Basic mode

]

PROG

] - ;

: Select Resection
measurement

: To Program mode

Target / Coord.

,

Input Known station No. ]

Input Known station
coordinate value

d

f enT]
SHFT,

Measure dist?

Yes/No
SHFT ]

: Measure

: Not measure mp
distance

distance

Input Target height

ad

»

More point?
Yes /No
: No More
more point
point

About a week (Power-off possible)

Retain the displayed value :

Backsight number input range :
1~ 99999999

Leastinput: 1

Coordinate input range :
-9999999.999 to 9999999.999 (m)
Least input : 0.001

Instr. station coordinate storage period :

Correct the value : @ {setvalue to 0} &

Exit from the input :

(to Basic mode)

-

1

measure ?
Yes / No {exit)

\ 4

Sight Target

.
5] | Start measurement

4

The measured data is displayed

4

Instrument station coordinate
is displayed and set

Basic mode




13. RESECTION MEASUREMENT

®.9- ® The instrument station coordinates will be determined
from the following data:

Instrument height : 1.5m l

Known Station A: Point number = 1
N =2042.104, E = 1376.491, Z = 116.720. l
Measure angle and distance
Target height is 1.5 m '

Known Station B: Point number = 2
N = 1608.521, E = 2426.262, Z = 251.200.
Measure angle I

Known Station C: Point number = 3
N =862.988, E = 1554.186, Z= 101.240. I
Measure angle and distance
Target height is 1.5 m i

From Theodolite mode or Basic mode to Program mode)

:ToProgram mode 1) In Theodolite mode or Basic
mode, press .

PROG

The display appears as at left,

1. Resection 3
showing Program mode.

2. Correction
3. Pt replace

CSelect "Resectio@
) 2) Press [ad -

The previously stored value +1 is

Target/ Coord. displayed. E

“No. - “No.” flashes to prompt for the
-No. - 1000 . .
L input of the point number.
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( Input data for Known Station I-D

3) Press &g .

m : Input Target No.

NP Target number “1” is input.
N 0.000 “N” flashes to prompt for the in-
E 0.000 put of the N coordinate.
4 0.000
N =2042.104 [ 4) Input the coordinates for Known
E =1376.491 Station A.
Z =116.72 N = 2042104
E = 1376.491

z

116.72 )

Measure dist?

Yes / No The display then asks whether to

measure its distance or not.

Yes
5) Press .
The display appears as at left.
“Ht" flashes to prompt for the
input of the target height.
If measuring angle only,
No

press .

Press (o . b - &l ) -

When the data for the first station
has been input, “No.” flashes to
prompt for the input of the point

Yes

. i
bid © Measure distance

b e b= G 6)

: Input Target height

N :_rarget/coozrd‘ number of the next known sta-
tion.
(The previously stored value +1is
displayed.)

@put data for Known Point B )

: Input Target No. 7) The displayed value is retained,
N 0.000 so simply press .
E 0.000 The point number “2" is input,
z 0.000 and “N” flashes to prompt for the

input of the N coordinate. @
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N =1608.521
E =2426.262 [HE)

z-2512

Measure dist?
Yes/No

- Not measure distance

. Target / Coord.
- No.- 3

8)

9)

Input the coordinates for Known
Station B.

N = 1608521 [gal
E = 2426262 [Gg)
Z = 2512

The display then asks whether to
measure its distance or not.

Press .

When the data for the second sta-
tion has beeninput, “No.” flashes
to prompt for the input of the
point number of the next known
station.

(The previously stored value +1 is
displayed.)

If measuring distance,

press i .

anut data for Known Station C)

: Input Target No.

SN- 0.000
E 0.000
z 0.000

= [EnT ]
N =862.988 [}
= [EnT ]
E =1554.186 |G

Z =101.24

Measure dist?
Yes/No

10) The displayed value is retained,

11

so simply press .

The point number “3” is input,
and “N” flashes to prompt for the
N coordinate.

Input the coordinates for Known
Station C.

N = 862988 [g5

E = 1554.186

z

101.24

The display then asks whether to
measure its distance or not.

g

o |



Yes

: istance
: Measure dista

N

Target

1.500m

: Retain displayed value

More point?
Yes / No

No
: No more stations

Stn

Pt. 1
measure ?

Yes / No (exit)

13. RESECTION MEASUREMENT

Yes

12) Press .

13

14

~

~—

The display appears as at left.
“Ht"” flashes to prompt for the
input of the target height.

(The previously stored target
height is displayed.)

If meashjring angle only,

press .

Press .

When the data forthe third station
has been input, if the conditions
forcalculating the instrument sta-
tion coordinate have been satis-
fied, the display asks whether you
want to observe any further sta-
tions. (Observation can be carried
out up to 5 stations.)

No
Press .
The display asks whether you

want to observe the first station
(Known Station A).

I @serve Known Stations A to (D :
15) Sight the centre of the reflecting

I Sight Known Station A

Yes

-
sHPTIE Measurement start

prism of Known Point A correctly.
Yes
Press [ .

The horizontal distance measure-
ment is started.




13. RESECTION MEASUREMENT

H 820.570m
ZA 81° 59' 20"
HAR 0" 00' 00"

Pt. 2
measure ?
Yes / No (exit)

Sight Known Station B

Yes
: Measurement start

SHFT

ZA 78" 41' 20"
HAR 62° 33' 40"

Pt. 3
measure ?
Yes / No {(exit)

Sight Known Station C

Yes
: Measurement start

SHFT

e,

-H dist -

H 490.070m
ZA 78" 28' 00"
HAR  129° 12' 20"

Busy ...

16

17

-~

When the measurement has been
finished, the measured values are
displayed, and the display asks
whether you want to observe the
second station (Known Station
B).

Sight the centre of the reflecting
prism of Known Station B cor-
rectly ,

Yeos
and press .

The measurement is started.
When the measurement has been
finished, the measured values are
displayed, and the display asks
whether you want to observe the
third station (Known Station C).

Sight the centre of the reflecting
prism of Known Point C accu-
rately, ves

and press .

The measurement is started.
When the measurement has been
finished, the measured values are
displayed. “Busy” will appear on
the display while the instrument
station coordinates are being cal-
culated.

lh'l !v“



N 1234.000
E 1234.000
z 1.234
*N 0.000
*E 0.000
z 0.000
1. Resection
2. Correction
3. Pt. replace
Signal off
H Timeout
ZA
HAR
Pt. 1
measure ?
Yes / No (exit)

13. RESECTION MEASUREMENT

The instrument station coordi-
nates are calculated and dis-
played.
This value is input as the instru-
ment station coordinate. (Basic
mode)

If, for some reason, the instru-
ment station cannot be calcu-
lated, the display is as at left. After
that the instrument returns to
Program mode.

Nullification may be caused by
poor layout of the known points,
an error in the known station data
input, or an inability to measure
the distance or angle, etc.

Check the observation conditions
and try the procedure again from
Step 1).

Note: If “Signal off” is displayed,
the return signal strength
has become inadequate for
measurement. Verify the
target sighting. If within 2
minutes the return signal
becomes sufficient, the
measurement is restarted.
After 2 minutes, the mea-
surement is stopped auto-
matically and the display
appears as at left.

After that the display asks
whether to observe the
first station or not.




® The traverse-style coordinate measurement is used to measure
the second survey station {No.2) coordinate after moving the E
instrument to the first survey station (No.1) and setting it up.

® The measured coordinate data is stored in the memory for up to E
about 1 week after power-off. Even after power-off it is possible to
set new instrument station coordinates and the azimuth angle for
the instrument by sighting back on the first instrument station and w
pressing a key on the SET B keyboard. !

N o
Instrument ! 0 Target
station P1 ' azimuth : Pl station No.2
angle 1 1 .
Backsight | /
station 2 .~ Target
station No.1
Backsight Azimuth Instrument
station 1 angle 2 station P2
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Qa;) Note:- CRepIacing Instrument station coordinates

After Coordinate measurement and Instr. station movement,
sight back on the previous Instr. station

4

Theodolite mode or Basic mode

3

[2]) .
ke : To Program mode

Resection
Correction
Pt. replace

1.
2.
3.
: Replace Instrument station

3

Stn pt replace?
Yes / No (exit}

3

. i
g ¢ Verify

L

Replaced

4

New azimuth angle (HAR) is displayed

3




14. TRAVERSE-STYLE COURUDINATE MEASUREMENI

G-\fter measuring Station 1, switch off and move the SET B)

@t OFF

1)} After measuring the coordinates
of Station No.1 (12.1 ~ 12.5),
switch the SET B off.

2) Move the instrument to Station
Station No.1 No.1and set it up over the survey
point.

CSwitch on and index V and H circle9

) 3) Switch the SET B on, and index
5 ON the vertical and horizontal circles
after the self-check.

From Station No.1, sight back on.
the original instrument station
P1.

Station No.1
(New instrument station)

Previous instrument station P1

( From Theodolite mode or Basic mode to Program mode)

5} Press [ . |
PROG) '
: ) The display appears as at left,

1. Resection showing Program mode.

2. Correction
3. Pt.replace

S —

|
{
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. ( Set the instrument station movement in SETB )

6) Press ;
l - The display appears as at left and
asks whether the new station co-
ordinates are to replace the pre-
viously stored ones.

Stn pt replace?
' Yes / No (exit)

Yea
7) Press .

The display appears as at left after
the coordinates of Instrument sta-
tion P1 have been set as the new
Backsight station 2, and the mea-
sured coordinates of Station No.1
have been set as the new instru-
ment station P2.

Replaced

The instrument then calculates.
ZA 81° 12' 30" The measured coordinates are
HAR 145" 00" 00" | Azimuthangle 2 digplayed and the azimuth angle
is set.

4

arment To interrupt the movement,
nslrumen f
statonPt 1 /I&?\fn‘m_z press [Eg -

! - le 1
Er i S Tage
- station No.1 8) M d « 1 th . t
Backsignt Azimuth Inslrumelan( easure ana Inpu e instru
station t__angle2 station P2 £

ment height of instrument station
P2 and the target height of Station
No.2. {Refer to P.57 12.2)

-0
TTee
[ ]

9) Sight the centre of the reflecting
prism of Station No.2 correctly.

10) Press [g&g to go to coordinate
measurement mode and start 3-
Dimensional coordinate mea-
surement.



e The Offset measurement is used to measure the distance to point
where it is not possible to set a reflecting prism directly, or where
the reflecting prism cannot be sighted directly, in order to deter-
mine the angle.

e SET B can determine the distance and angle of the target point by
setting the reflecting prism at a point (offset point) at a distance
from the point to be measured (target point) and measuring the
distance and angle of the offset point.

e There are two methods to determine the distance and angle of the
target point.

@ The target point is determined by inputting the distance
between the target point and the offset point.

=

Prism g~

._.-____E] @ ot s ® E

Target

=

Prism

[i! Station
@ The target point is determined by sighting the direction of the
target point.

4

(
1
?
a

Target

+ .
T~g. Prism

~

Station

When the offset point is positioned
to the left or right of the target point,
the offset point and target point
should both be approximately 90°.
When the offset pointisin frontof or
behind the target point, the offset
point should be on a line connecting
the instrument station point and the
target point.

The offset point should be posi-
tioned to the right or left of the target
point, as close to the target point as
possible.



15. OFFSET MEASUREMENT

Sight Prism of Offset point

¥

Theodolite mode or Basic mode

7 21 2]
: Start Distance measurement
{Stop the measurement)
A
. : To Offset meas.

Jr mode
Offset

distance
angle

4

: Select “Input distance”

A . .

v Direction
prism: —
Yes / No{exit)

¥

i RCL

¥

Yes

] Set the direction

¥

11 Select the direction
from Prism to Target

Offset distance
-D- 0.000m

3

Input H distance

between Target and Prism

¥

Offset measurement

Distance Input range :

-9999.999 to 9999.999m

Least input : 0.001T m

Data storage period :

About a week (Power-off possible)

Retain the displayed value :
Correct the value : @ {set value to 0)

Exit from the input :

{to Basic mode)

L7 : Select “Sight target direction”

’ 3
Sight target pt.

Yes / No {exit)
HAR 0°00'00"

!

Sight target direction

Yes
. 7
b ¢ Verify

The Slope distance, Vertical angle and Horizonta!l angle
between Measuring point and Target are displayed




15. OFFSET MEASUREMENT

®.9.

Target point

~. 1.5m

Instrument station

Offset point

* The positions of the target point and @

the offset point are shown at the left,
In this case, determine the slope dis-
tance to the target point when the
horizontal distance is 1.5m.

Note: The offset point should be po- 1

sitioned so that the line con-
necting the target point and
offset line is at a 90° angle to
the line connecting the instru-
ment station and offset point.

CSight the offset point and measure )

[ 7]
A

: Starts the distance measurement

[ 5] L[ &]
== _l

HAR

3.210m

=F
2

Stop the measurement

1)

2)

CTo Offset Measurement moda

[ENT]
SHET

o P
&
Al

1.
2.

Offset
distance
angle

3)

Set the reflecting prism at the off-
set point, sight the centre of it
correctly, and in Theodolite mode
or Basic mode,

press either g |, or g -
After about 4.7 seconds (Fine
measurement mode), the dis-
tance value, the vertical angle and
the horizontal angle are displayed
and stored in the instrument
memory.

For Repeat measurement mode,

press .

Press and .

The display appears as at left.

The display asks you to select one

of the following options:

1. Input the horizontal distance
between the target point and
the offset point.

2. Sight the direction of the tar-
get point.

o
.
L
F
E
E
E
E



15. OFFSET MEASUREMENT

I @lect “Input horizontal distance” )

el

¢ Direction
prism : T
Yes / Nolexit)

4) Press [ .

The display appears as at left and
prompts to select the direction
from target point to reflecting
prism.

I (Select the offset point direction)

e O Q'

: ""is displayed

A
v

Direction

prism:

—

Yes / No(exit)

SHFT,

Offset distance
2o 0.000m

5) Press [#4: or k=33 to display
”%".

Note:

— : Prism is right of target
« ! Prism is left of target

T : Prism is behind target

L : Prismis in front of target

When — is displayed, press .
“D.” flashes to prompt for the
input of the horizontal distance
between the target point and the
offset point.

(Input horizontal distance between target point and offset point )

b d b G2

S 4.321m
ZA
HAR

: Display the

horizontal distance

Input a horizontal distance of 1.5
metres and press .

The slope distance from the in-
strument station to the target
point and the vertical and hori-
zontal angles are calculated and
the results are displayed.

To display the horizontal dis-
tance, press .




16. OFFSET MEASUREMENT

®.9.

Target
7\ Prism
J

L
Station

* The positions of the search point and
the offset point are shown at the left.
In this case, determine the slope dis-
tance to the centre point of a tele- l
phone pole.

Note: The offset point should be posi-

tioned to the right or left of the
target point, as close to the
target point as possible.

(Sight the offset point and measur@

=) = =

: Starts the distance measurement

8 distC
S 3.210m
ZA
HAR

: Stop the measurement

1

2)

=\P
=m
SHFTIM |

Offset
1. distance
2. angle

Set the reflecting prism at the off-
set point, sight the centre of it
correctly, and in Theodolite mode
or Basic mode press either .

e or =

After about 4.7 seconds (Fine
measurement mode), the dis-
tance value, the vertical angle and
the horizontal angle are displayed
and stored in the instrument
memory.

For Repeat measurement mode,
press .

@) Offset Measurement mode)
3) Press and .

The display appears as at left.
The display prompts to select one
of the following options:

1. Input the horizontal distance
between the target point and
the offset point.

2. Sight the direction of the tar-
get point.

T

B
B
L
_
B
E
B
E
E
E
B
B
E
E



10, Urroc i MEASUREMENT

m ( Select “Sight target point direction” )
- 4) Press [ .

Sight target pt. The display appears as at left and
Yes / No {exit) prompts to sight the direction the
HAR  0°00'00" target point.

CSlght the search point dlrectlon>

5) Sight the direction of the target

Offset point point correctly.

e 8) When the direction of the centre

of the telephone pole has been
Yen

s 3.210m sighted, press .

The slope distance from the in-

strument station to the target

point and the vertical and hori-

zontal angles are calculated and
the results are displayed.

: Display the ® To display the horizontal dis-
horizontal distance t 5]
ance, press .

I !
|
I Yes




® When measuring the height of certain objects such as overhead

power cables or bridge supports where the reflecting prism cannot
usually be positioned, the Remote Elevation Measurement func-
tion can be used to calculate the height above the ground using a
point directly above or below the object.

® The height of the target is calculated using the following formulas.
Ht=h1+h2
h2 = Ssinfz1 x cotBz2 - Scos6z1

Vertical angle of object ,
1 0z2

Vertical angle of prism - Object height

Ht above ground

ary

e Target height

® The measured values are first displayed after 0.7 seconds and then
every 0.5 seconds for all measurement modes.




16. REM MEASUREMENT

I Qq’ Note: CRemote elevation measurement s

I Input the target height (h1) ‘ The maximum vertical angle :
(a7 P.57) +89° from the horizontal
‘ _‘ {Measuring value limit (Ht) :
+9999.999m)
Sight the prism
above or below the object

3

Theodolite mode or Basic mode

J

: Start Distance measurement (Stop the measurement)

2

Sight the object

3

: Start REM

)

The object height is displayed

Ht 16.290m
ZA 77 11 107
HAR 123" 45' 50"

4

: Stop measurement




0. REVE VIEASUREIVIEIN

€.g.

® Measure the height to a suspended cable

(Set up the prism below the object and input the target height)

CMeasure the distance)

ﬂ
=) =) =i

: Start the measurement

S 50.432m
ZA 89" 45' 20"
HAR 123 45' 50"

: Stop the measurement

Set up the reflecting prism di-
rectly below the object to be sur-
veyed using an optical nadir or
plummet for accurate setting.

Measure the target height (h1)
with a measuring tape, and input
the target height.

a4 P.57

Sight the centre of the refiecting
prism with the SET B correctly.

In Theodolite mode or Basic
mode,

press either , ,or .
This accesses the Distance Mea-
surement mode, and the mea-
surement is started. The display
appears as at left and flashes.
(The illustration at the left shows
an example of slope distance
measurement.)

After about 4.7 seconds (Fine
measurement mode), the dis-
tance value, the vertical angle and
the horizontal angle are displayed
and stored in the instrument
memory.

For Repeat the measurement
mode, press to stop the
measurement.



16. REM MEASUREMENT

@ght the object and start REM measurement)
5) Sight the object.

[ 5]
: Start the REM measurement 6) Press .

Ht 16.290m | h1+h2 The REM measurementis started.
ZA 77° 11" 10" After about 0.7 seconds, the
HAR 123" 45' 50 height from the ground to the

object Ht (h1 + h2) is displayed.

: Stop the measurement ® Press to stop the measure-
ment.




® The Missing line measurement is used to measure the slope l
distance, the horizontal distance, and the height difference be-

tween the starting position (P1) and any other points without

moving the instrument itself.

® The SET Bcan measure the distancesto many points continuously. I
It is also possible to change the starting position to that of the last-
measured point. 5 P.98

17.1. Measurement mode selection- ..

® Select the measurement mode from the following according to
your required measurement.
See P.42 “11.1 Measurement mode selection” for key operation.

Measurement mode Measurement time Units
Single | 5.6 secs
Fine meas. 9
Repeat | First 5.6 secs & every 3.3 secs
Tmm
Single | 2.9 secs
Coarse meas.
Repeat | First 2.9 secs & every 0.7 secs
Tracking meas. First 2.8 secs & every 0.7 secs 10mm

3



17. MISSING LINE MEASUREMENT

J.17.2 Measuring the distance between two
or more points
|

Ea;) Note: ¢ Missing line measurement
Sight the prism on the initial position

3

Theodolite mode or Basic mode

[} (2]
. Start Distance measurement (Stop the measurement)

3

Sight the prism on the target station

3

: Start Missing line meas.

3

Stop distance, Horizontal distance and Height difference
between the initial position & the target station is displayed

3

3

S
H
\%
: Stop measurement



17.2 Measuring the distance between two or more points

©.9g-

® Measure the distances between the starting position
and many points consecutively.

measurement

Get up the prism on the starting position and start the distancﬂ

A

Starting Target
position A station

: Starts

the distance measurement

ZA
HAR

3.210m

:

Stop the measurement

1)

2)

Set up the reflecting prisms on
the required number of target
points, sight the centre of the re-
flecting prism on the starting po-
sition. In Theodolite mode or Ba-

sic mode press either . .

or.

This accesses the Distance Mea-
surement mode, and the distance
measurement is started. The dis-
play appears as atieftand flashes.
(The illustration at the left shows
an example of slope distance
measurement.)

After 4.7 seconds (Fine measure-
ment mode}, the distance value,
the vertical angle and the horizon-
tal angle are displayed and stored
in the instrument memory.

For Repeat the measurement
mode, press .

Sight the prism on the target station and
start the missing line measurement

Starting Target station
position 1 No.1
i

3)

Sight the centre of the reflecting

prism on the target station No.1..

If the prism constant and ppm
carrection for Target Station No.1
are different from those of the
starting position, reset these val-
ues now.



17. MISSING LINE MEASUREMENT

l' : Start the missing line 4) Press )
measurement This accesses the Distance Mea-
surement mode and the Missing
I Missing line line measurement is started. The
display appears as at left and

I flashes.

After about 5.6 seconds (Fine

I S 20.757m | Slope distance
H 27.345m | Horizontal distance measurement m_Ode)' the SIOpe
v 1.012m | Height differ. distance, the Horizontal distance
I and the height difference are dis-
played.
I ! Stop the measurement 5) For Repeat the measurement
) mode, press to stop the
measurement.
Sight Target Station No.2
I : Start the missing line ® After this measurement, to mea-
measurement sure the distance between the

starting position and Target sta-
tion No.2 (or between the starting
position and Target station No.3),
sight the required reflecting
prism and press to start the
missing line measurement.




17.3 Change of the starting position

17.3 Change of the starting position . ..

® The last measured target station can be changed to become the
next starting position.

SHFT

d

Point replace?
Yes / No {exit)

3

Yes
[ENT] . H
b ¢ Verify

2

Replaced

4

Basic mode

S

0 SET
: Change the initial starting position !



17 MIoolING LINE MIEASUREMENT

. ®.@. ¢ Changing the last measured target station No.4, to be-
I come the next starting position

I After missing line measurement of the last target station is
finished, set the next starting position

1) After the missing line measure-

s 20.757m ment of target station No.4 has
l 27.345m been finished, the measured val-
1.012m ues are displayed.

0 SET
Press and atthis point.

0 SET
SHFT M REC

The display appears as at left and
asks whether the starting position

Point replace? .
is to be moved.

Yes / No (exit}
Yes 2 P '
’ ) Press [ .
The datafor Target station No.4 is
setasthe dataforthe new starting
Replaced L. .

position, and the display appears
as at left. The instrument returns
to Basic mode.

Press function ® To continue missing line mea-

keys to select surement from the new starting

operation position to the next target sta-

tions, sight each target station

and press .




® The Setting-out measurement is used to set out the required point.

® In the SET B, the difference between the previously input data to
the instrument (the setting-out data) and the measured value can
be displayed by measuring the horizontal angle, distance or coor-
dinates of the sighted point.

Displayed value = Difference between measured value and
setting-out data

o Present target position
Azimuth to A distance

be set out \’/a\
\ N

Backsight station

A angie
Position to be set out

Distance to be set out

E

Instrument station




18, SETHING-UU T WMIEASUREMENT

|
-1 18.1 Horizontal angle and distance setting-
out measurement

m ® This measurement is used to set out the point from a certain
~direction (horizontal angle) and a certain distance away from a
m reference point (the instrument station).

e |tis possible to set out a slope distance, horizontal distance, height
difference or remote elevation value after inputting the required
value.

Qq, Note: CHorizontaI angle & Distance setting-out data input Jm=

Theodolite mode or Basic mode Distance input range :
‘  -9999.999 to 9999.999m
=1\

Least input : 0.001m
[eNT]
: For Distance & H angle

setting out data input mode

4

H® Angle input range :

#l  SET2B:0° to 359%59'59"
SET3B:0° to 359°59'59"
SET4B:0° to 359°59'65"

Least input
., SO data SET2B:1"
N 0.000m SET3B:1"
HAR 0° 00' 00" SET4B:5"

Display range : +180°

{difference between target direction and
setting out data) :

Inpl{t Distance
setting out data  ©lilE)

3

Ian.Jt H angle
setting out data  &lilEl

4

Basic mode

§® Data storage period :
i About a week (Power-off possible)

§® Retain the displayed value : ,
Yo Correct the value : @ (set value to 0)@
5 Exit from the input: ’

(to Basic mode)

H® . Q. Setting 123 45' 50"
— Input value of 123.455




18.1 Horizonta! angle and distance setting-out measurement

®.g. e Setting-out a horizontal angle right 90°55'40" from the E
reference object and
setting-out a horizontal distance of 12.345 m. E

Sight the reference direction from the reference point,
and set Horizontal angle to 0°

Reference 1) Sightthereference directionfrom

E
direction \ the reference point (the instru-
E
E

ment station).

2) In Theodolite mode,

0 sET Station 0 sEv
press = -
The horizontal angle display has
been setto 0°. i

ZA 92" 36' 40"

HAR 0° 00' 00" I
( To Setting-out Data Input mod@ l
1/ 5 P et
) Press an .
The previously input values are '
S-0 data B uyNI
00 0.000m displayed. “D" flashes to prompt
HAR 0° 00 00" fgr the input of the distance set- l
ting-out data.

( Input distance setting-out data) I

e e 4 Input“12345" and press G - !

SHFT
S-0 data. The dlitance:' setting-out data is
D. 12.345 input. “HAR” flashes to prompt
SHAR 0" 00° 00" for the input of the horizontal
— angle setting-out data. |




10, 28 1T THINGO-UU T IVICAOUNCIVICIN |
l ( Input horizontal angle setting-out dataD

= 5) Input “90.554" and press .

l The horizontal angle setting-out
SHFT data is input, and the display re-
turns to Basic mode.
S-O data
D,, 12.345
- HAR - 90.564

Press function
keys to select
operation

CSet the reflecting prism and start S-O measurement)

6) Set the reflecting prism at a posi-

Retference

direction tion about 90°55'40" from the ref-
‘E erence directien and about 12.345
metres from the reference point
T ) . .
G (the instrument lpomt), and sight
A the reflecting prism.

== : Start H angle S-O 7) Press and .

measurement The setting-out measurement is
6 started, and the horizontal angle
-40 “dHA" from the setting-out data
S0 .+ is displayed.
Setting out
D. 12.345m

HAR 90" 55' 40"

dHA -3° 45' 50"
HAR 94° 41" 30"




18.1 Horizontat angle and distance setting-out measurement

: Start H distance S-O
measurement

Setting out
D. 12.345m
HAR 90° 55' 40"

-H dist”-

H -4.362m
ZA
HAR 0° 00' 00"

L)

]

- data : from the instrument
+ data : towards the instrument

8)

9)

10

Move the reflecting prism right or
left in the correct direction until
the “dHA"” becomes 0°00°00".
Sighting the moving reflecting
prism again changes the “dHA"
without key operation.

When
0°00'00",
press and then .

The setting-out measurement is
started, and then the horizontal
distance measurement is started.

“"dHA" has become

After about 4.7 seconds (Fine
measurement mode), the dis-
tance from the setting-out data to
the reflecting prism is displayed.

Move the reflecting prism to-
wards or away from the instru-
ment until the horizontal distance
becomes 0.000 m to determine
the point.

If minus data is displayed, move
the prism away from the instru-
ment, and if plus data is dis-
played, move the prism towards
the instrument.

When the Repeat measurementis
selected, sighting the moving re-
flecting prism again changes the
distance without key operation.
At Step 9), the following setting-
out measurements are possible:
Slope distance, by pressing
and

Height difference, by pressing
and

REM, by pressing and
(after slope distance measure-
ment).



To. SETTING-OUT MEASUREMENT

J 18.2 Coordinates setting-out
measurement

I e This measurement is used to set out the point of a certain coordi-
nate away from the reference point {the instrument station).

o After input of the coordinates for the point to be set out, the SET B

I calculates the setting out horizontal angle and horizontal distance

and stores the values in the memory. By selecting the horizontal

angle and then the horizontal distance setting out functions, the

l required coordinate location can be set out. The Z-coordinate can
also be set out using the setting out coordinate function.

® To recall the setting-out coordinate data from coordinate data
I ‘stored in the memory, please refer to P.118.

%;3 Note: CCoordinate setting-out data input j==

Theodolite mode or Basic mode ® |nputrange :
~-9999999.999 to 9999999.999

® |eastinput : 0.001

L

[ENT] [ -
SHFT S-0

: For Coordinate data input mode §§

¥

: For setting out data input
mode

® Data storage period :
About a week (Power-off possible)

Retain the displayed{N,E and Z) value:

[ENT]
SHFT

# ® Correct the value : @ {set value to 0) f§

{ ¢ Exit from the input:
B (to Basic mode) .

In - i
pl.Jt N-coordinate -
setting-out data SHFT

In - i
pL'xt E-coordinate
setting-out data SHFT

Input Z-coordinate

.
setting-out data SHFT
¥ Basic mode




18.2 Coordinates setting-out measurement

@.g. ®In this case, the values are as follows:
Instrument station coordinates: N =20,E =20,Z=
Backsight station coordinates : N=10,E=10,Z
Setting out a point :N=40,E=30,7Z

3
3
4

I

® The following preparations must
be completed before beginning
measurement:

12.1 Measurement mode selection

12.2 Instrument height and target
height input

12.3 Inputting instrument station and
backsight station coordinates

12.4 Setting the azimuth angle

o TosetouttheZcoordinate,setthe
reflecting prism on a fixed height
object, such as a pole.

From Theodolite mode or Basic mode
to Coordinate Setting-out Data Input mode

L . .
Q - For Coordinate 1) In Theodolite mode or Basic
data input mode mode

) press and
1. Station The dlsplay appears as at left,
2 BaCks'qht showing Coordinate data input
3. S-Opoint mode.
: For 8-O data 2) Press
5 for S-O data input mode.
-40
Pt
- The previously stored values are
N- 0.000 displayed.
E 0.000 “N" flashes, to prompt for the
z 0-000 input of the N coordinate setting-

out data.



|
l anut the setting-out data )
: = 3)

40.000

0.000
0.000

Y
REC JSHFT

40.000
30.000

AN

0.000

NG
',N‘

5)
| =
l N  40.000
E  30.000
l z 4.000
1. Station
I 2. Backsight
3. S-0 point
l @ : To Basic mode 6)

10 oL T HING-UWVUT VIEASURNCIVICIN

Input “40”

and press .

The N coordinate is input. “E”
flashes to prompt for the input of
the E coordinate setting-out data.

Input “30” and
press .

The E coordinate is input. “Z"
flashes to prompt for the input of
the Z coordinate setting-out data.

Input “4" and

press .

The Z coordinate is input, and the
instrument returns to Coordinate
data input mode.

The setting-out horizontal dis-
tance and horizontal angle from
the instrument station coordi-
nates are calculated and the val-
ues are stored in the memory.

Note: Input the instrument station

coordinates before inputting
the setting-out data. Calcula-
tions may not be carried out
correctly if the data is input in
the reverse order.

Press

to return to Basic mode.




10,4 LO0raindies selllng-Oul ricdosulcitichit

CSet the prism and start H angle S-O measurementD

Sight the reflecting
prism.

[ - ) (2]
5-0 [

Setting out
D. 22.361Tm
HAR 26° 33' 54"

dHA -3° 00* 00"
HAR 94" 41' 30"

7)

8)

9)

Set the reflecting prism in the ap-
propriate position, and sight its
centre.

Press and .

The setting-out measurement is
started, and the horizontal angle
“dHA” from setting-out data to
the sighted direction is displayed.

Move the reflecting prism right or
left until the “dHA" value be-
comes 0°00'00".

(Start H distance S-O measuremenD

[ ) L2.]
S-0 =]

Setting out
D. 22.361m

HAR 26" 33' 54"

H dist-

.
[

H 0.000m
ZA
HAR 0 00' 00"

10) When “dHA" has become

0°00'00",
press and then .

The setting-out measurement is
started, and then the horizontal
distance measurement is started.

After about 4.7 seconds (Fine
measurement mode), the dis-
tance from the setting-out data to
the reflecting prism is displayed.

E
E
E
B
B
E
E
E
E
g
:
E
:
:
:
:
-



H 0.000m
ZA
HAR 0° 00" 00"

11)

10, OB TING-UUT MEASUREIVIENT

Move the reflecting prism to-
wards or away from the instru-
ment on the sighting line to deter-
mine the point until the horizontal
distance becomes 0.000 m,

If the Repeat measurement mode
has been selected, press g to
stop the measurement.

CStart ccordinates S-O measurement, and determine the heighD

[ -] L2
$-0 [

Setting out
D. 22.361m
HAR 26° 33' 54"

[

~Coordinate -
[N}

N 0.000
E 0.000
z 0.234

/

t )
the point
to be set out

12)

13)

When “H" has become 0.000 m,
press and then .

The setting-out measurement is
started, and then the coordinate
measurement is started.

After about 5.1 seconds (Fine
measurement mode), the coordi-
nates from the setting-out data to
the reflecting prism are dis-
played.

Since the horizontal angle and
horizontal distance have already
been determined, the N and E
coordinates are “0".

Move the reflecting prism up or
down until the Z coordinate be-
comes 0.000, and determine the
height.

The tip of the pole is the point to
be set out.

If the Repeat measurement mode
has been selected, press g to
stop the measurement.







USING THE COORDINATE DATA
MEMORY FUNCTION

' 19.COORDINATE DATA MEMORY FUNCTION & P.113

19.1 Coordinate data input/deleting ®

19.2 Coordinate data stored in the memory
input to Instrument @

19.3 Reviewing the coordinate data
stored in the memory @






e The SET B can store coordinate data into the memory.
I The coordinate data can be used as instrument station coordi-
nates, backsight station coordinates, known point coordinates,
I and setting-out coordinates.

| 19.1. Coordinate data input / deleting

ty Note : (Coordinate data input

® Up to 100 points of coordinate data can
. beinput

® (Coordinate data input range :
-9999999.999~9999999.999 {m)
Coordinate data least input : 0.001
@ Point number input range : 1~99999999
® Data storage period : About a week
(Power-off possible)

SHFT,

» & Retain the displayed value :

§ ¢ Correctthe value: 5%

| (set value to 0)
: @ Exit from the input:
(to Menu mode

¥

: Select Coordinate data "Input”

e space available for input of coordinate data is displayed

nput N-coord. data Input E-coord. data Input Z-coord. data

i
t the point number s

« «

Yes

. :
SHET : Verify

¥
: Input end and back to Menu mode



Q-

19.1 Coordiante data input / deleting

®.@g. ¢ Toinputthe coordinate data,

Point number :
N coordinate
E coordinate
Z coordinate

201
1 35
;67
. 48

(From Theodolite mode or Basic mode to Menu moda

[ ]
MENU

1. Config
2. Coord. data

(Select "Coord. data'D

[ 2 ]
PROG|

1. Input
2. Clear

1) In Theodolite mode or Basic
mode,
press
The display appears as at left,
showing Menu mode.

2) Press .

The display asks whether the
coordinate data is to be input or
deleted.

(Select Coordinate data "Input"

)

100 pts. free

SN 0.000
E 0.000
z 0.000

3) Press @

The available space for coordi-
nate data inputting is displayed.

Then, the display appears as at
left and "N" flashes to prompt
for the input of the N coordinate
data.



@put the coordinate data)

N =36
E =67
Z =48

( Input the point number

[ENT ]
SHFET

Data OK ?

i
i
_
i
|
|
|
I Yes/No
|
|
|
|
|
|
|

4)

5)

6)

7)

. COURUINATE UATA VIEVIURT FUNGTTIUN

Input coordinate data.

N =35
E=67
Z-48

"No." flashes to prompt for the
input of the point number.

(The previously input number +1
is dislayed.)

Input the point number "201" and

press (G .

Note: Different coordinate data
can share the same point

number.

The display asks whether the co-
ordinate data is input into the
memory.

Press @ .

When the inputting is confirmed,
the display returns to step 3), so
that the next coordinate data can
be input.

Toinputthe nextcoordinate data,
go back to step 4) and input the
data.

(Up to 100 points of coordinate
data can be input into the
memaory.)

Press &3 .

The display returns to Menu
mode.



W

19.1 Coordiante data input / deleting

¢ All the coordinate data stored in the memory can be cleared.

ty Note : (Coordinate data deleting

In Theodolite mode or Basic mode Note: When the memory has been
3 cleared, all the data in the

memory is defeted.
: For Menu mode

[ 2] : Select "Coord. data"

: Select "Clear"

m
)

: Clear the memory of the coordinate data
: Verify

¥ Menu mode

A AT

m miIiF I Y




o, CUUVRUINATE UATA IVIEIVIURT FUINC TIUIN

l @m Theodolite mode or Basic mode to Menu moda

MEN

1. Config
2. Coord. data

Select "Coord. data”

[ 2
PROG

1. Input
2. Clear

Select "Clear"

PROG,

Clear OK ?
Yes/No{exit)

1)

2}

3)

In Theodolite mode or Basic
mode,

press .

The display appears as at left,
showing Menu mode.

Press .

The display asks whether the co-
ordinate data is to be input or
deleted.

Press .

The display asks whether the
memory is to be cleared of the
coordiante data.

(Clear the memory of the coordinate data )

Start ?
Yes=>press "1"
Exit=>press "No"

1. Config
2. Coord. data

4)

5)

Yes

Press .

The display asks whether you
want to startclearing the memory
or not.

Press @ .

Allthe data stored in the memory
has been deleted and the instru-
ment returns to Menu mode.



19.2 Coordinate data stored in the memory input to Instrument

~19.2 Coordinate data stored inthe . ..
memory input to Instrument

« The coordinate data stored in the memory can be used as follows:
« Instrument station coordinates
+ Backsight station coordinates
+ Known point coordinates for Resection measurement
« Setting-out coordinates

» Before using the data from the instrument, the following param-

eter should be set to "Memory".
To change the paramenter, please refer to P.167 "23. CHANGING

INSTRUMENT PARAMETERS".

No. Parameter Options
1 Coordinate data from Keyboard/Memory




19, COURDINAITE DATA VIEMIURT FUNUTTON

<Input instrument station coordinates

by using the coordinate data in the memory>

e To input the coordinate data stored in the memory,
Point No.401, as the instrument station coordinates

T
®
@

From Theodolite mode or Basic mode
I to Instrument station coordinates input mode

fe - .
] : For Coordinate data 1) In Theodolite mode or Basic

I input mode mode, —
press .
I 1. Station The display appears as at left,
2. Backsight : showing Coordinate data input
I 3. S-Opoint mode.
@ : For Instrument Station 2) Press
I ' for Instrument Station coordinate
data input made.
I “No."” flashes to prompt for the
_.Stn point input of the point number.
I “No.< 201

I Input the point numb@

3) Inputthe point number "401" and

[ENT] 3
I 401 press .

The coordinate data for 401 is .

I N 98.765 displayed and is input as the in-
E 43.210 strument station coordinates.
z 1.456 (Basic mode})




19.2 Coordinate data stored in the memory input to Instrument

CeN 98.765

TE 43.210

z 1.456
No data

Keyboard input
Yes / No (exit)

: To Basic mode

Note:

Note:

If more than one stored coordi-
nate data record has the same
point number, the display
flashesto prompt forthe selec-
tion of the required coordinate
data.

Press (g or &g to display
the coordinates to be recalled.
And then press to recall
the displayed coordinates.

When the coordinate data is
not found, the display appears
as at left and asks whether you
will input the coordinate data
from keyboard or input the
point number again.

Yes
Press to input the Instru-
ment station coordinates from
keyboard.

No
Press to input the point
number again.

® Press to return to Basic mode.

r



19. COORDINATE DATA MEMORY FUNCTION

8.9, <Input Known station coordinates for Resection mea-
l surement by using the coordinate data in the memory>
® To input the following coordinate data stored in the
l memory as the known station coordlnates for Resec-
tion measurement:
l Known station A: Point No.=501, Measure angle &
distance, Target height = 1.6m
Known station B: Point No.=503, Measure angle
l Known station C: Point No.=507, Measure angle &
|
|
I
]
]

distance, Target height = 1.5m

CFrom Theodolite mode or Basic mode to Program mode)

o
:!J
OH

1) In Theodolite mode or Basic

1. Resection mode,

’ [ 7]

2. Correction press ‘

3. Pt replace The display appears as at left,
showing Program mode.

I ( elect Resection measuremenD

fd 2) Press .
' “No.” flashes to prompt for the
Target/ Coord. input of the point number.
J Lis o

(Input the data of Known station D

l 501 3) [Inputthe pointnumber “501” and
press .
I Measure dist ? The display asks whether to mea-
Yes / No sure the distance or not.




19.2 Coordinate data stored in the memory input to Instrument

i
]iE

Yes Yos

(R : Measure distance 4) Press . E
The previously stored target

., Terget height is displayed.

“Ht, - 1.500m “Ht.” flashes to prompt for the E

input of the target height.
If measurlng angle only,

press ﬂ

: Retain displayed value 5) Press . E
When the data for the first station E
has been input, “No.” flashes to

prompt for the input of the point
number of the next known sta- E
tion. (The previously stored value

+1is displayed.) E

(' Input the data of Known station B)

6) Inputthe pointnumber “503" and

press .
The display asks whether to mea-

, Target / Coord.
0.- 502

L N

SHFT

Measure dist ?

Yes /No sure the distance or not.

{Measure only angle) When the data for the second sta-
tion has been input, “No.” flashes
to prompt for the input of the
point number of the next known
station. {The previously stored
value +1 is displayed.)

If measuring distance,

Yes
press .

, Target/ Coord.
0. 504

N

.
[

No Na
A . D
: Distance not measured 7} Press . !




19. COORDINATE DATA MEMORY FUNCTION

( Input the data of Known station C>

[ENT]
SHET

a
(=]
~

Measure dist ?
Yes/ No

Yos

: istance
sirtE Measure dista

Target
Ht.>  1.500m

: Retain displayed value

More point ?
Yes/No

No
@ : No more station

Pt. 501
measure ?
Yes / No (exit)

8) Inputthe pointnumber “507" and
press .
The display asks whether to mea-
sure the distance or not.

Yes

9) Press 3 .
The previously stored target
height is displayed.
“Ht.” flashes to prompt for the
input of the target height.
If measuring angle only,

. No

press [l -

10) Press &3 -
Whenthe dataforthe third station
has been inplt, “No.” flashes to
prompt for the input of the point
number of the next known sta-
tion. (The previously stored value
+1 is displayed.)

11) Press ﬁ .
The display asks whether you
want to observe the first station
(Known station A) or not.

® See P.77 from 15) to continue the

resection measurement.




19.2 Coordinate data stored in the memory input to Instrument

8.9

<Input Coordinate setting-out data

by using the coordinate data in the memory>

To input the coordinate data in the memory, Point No.
701, as the Coordinate setting-out data

The following preparations must be completed before
beginning measurement:

12.1 Measurement mode selection = P.56
12.2 Instrument height and Target height input -z P.57
12.3 Instrument station coordinates and = P.60

Backsight station coordinates input
12.4 Setting the azimuth angle from the & P.65
instrument and backsight station coordinates

[From Theodolite mode or Basic mode )

to Coordinate setting-out data input

e
Q . For Coordinatedata 1) In Theodolite mode or Basic
input mode mode,

1.
2.
3.

Station
Backsight
S-0 point

e
press B3 |=d -
The display appears as at left,
showing Coordinate data input

mode.

: For $-0O data input mode 2) Press

for Setting-out data input mode.

SO point
“NoZx

“No.” flashes to prompt for the
input of the point number.

1000

@put the point number )

3) Inputthe pointnumber ”701” and

701

° — press .
N 20.000 The coordinate data for 701 is dis-
E 50.000 played and is input as the instru-
z 0.000 ment station coordinates.

® See P.103 from 5) to continue the
coordinate setting-out measure-
ment.



19. COORDINATE DATA MEMORY FUNCTION

j 193 Reviewing the coordinate data stored
in the memory

I « The SET B can display the coordinate data stored in the memory.

l t Note: @eviewing coordinate data stored in the memory

In Theodolite mode or Basic mode

4
: For Recall mode
4

v or A: Display the required point number (possible to scroll)

A 4
Yas *
: Select the point number
A 4
Review the data ® Use v or i to display the

required coordinate data.
) .
® Press to display the next point's
coordinate data {possible to scroll}

| ' : To Basic mode




19.3 Reviewing the coordinate data stored in the memory

@‘lgﬂ

® To review the coordinate data for point number 1008

CFrom Theodolite mode or Basic mode to Recall mode)

[+ ] [ 0]
RCL REC

Recall

A
v Coord. data
No. 1
Yes / No (exit)

(Select “No.1008'D

Q'Or CL N

Display "No.1008"

¢ Coord. data
No. 1008
Yes / No {(exit)

Yos
[ENT]
SHFT,

: Display the coordinate data

% No. 1008
N 7890.123
E 456.789
v .
&N 7890.123
E 456.789
Z 0.456

1)

3)

" Press [g@:to display the point

In Theodolite mode or Basic
mode, press .

The display appears as at left,
showing Recall mode.

After, the display prompts for the
selection of the point number.

F
-

Press {=gd'or 9!

RCL
to display "No.1008".
(possible to scroll)
When the last point number is
displayed, the message "<END>"
is displayed at the next line.

Yes
Press .
The stored data is displayed.
Press [ggto display the Z coordi-
nate data.

number.

Press to display the next
point data. (possible to scroll)
Press to return to Basic
mode.



OUTPUT THE DATA TO AN ‘EXTERNAL DEVICE

20.DATA OUTPUT AN EXTERNAL DEVICE < P.129

20.1
20.2
20.3
20.4
20.5

Changing the Instrument options @
Instrument data output @
Instrument station data output ®
Measured data output @

Note output @



A A MY M A A A Al ) A A B A



atio ma'nual )

I ® The contents of data which can be output are as follows.

When measurement data is output, the target number, target code,
target height, distance unit, angle unit, vertical indexing, hori-
zontal indexing, and atmospheric correction value can be output,
along with the following data.

[s.v.H

]

[ S, V. H (offset)

il

[ v, H,Tilt

[NEZ ]
[N,E, z+s, V. H |
| Note ]

| Station data

rlnstr iD

Slope distance, vertical angle, horizontal
angle

Prism direction and distance from target
{only if input through offset measurement)
Siope distance, vertical angle, horizontal
angle

Vertical angle, horizontal angle, X direction
tilt angle, Y direction tilt angle

N coordinate (E coordinate), E coordinate (N
coordinate), Z coordinate

N coordinate (E coordinate), E coordinate (N
coordinate}, Z coordinate

Slope distance, vertical angle, horizontal
angle

Note

Date, instrument station number, code, in-
strument height, temperature, atmospheric
pressure, curvature and refraction correc-
tion ON/OFF, prism constant correction, au-
tomatic tilt angle correction ON/OFF, instru-
ment station N coordinate (E coordinate), E
coordinate (N coordinate), Z coordinate

Instrument name, instrument number, soft-
ware version number



20.1 Changing the Instrument options

. 20,1 Changing the Instrument.o ptions....

e Confirm that following parameters are set according to your
required measurement and the data output to an external device

condition.
e To confirm or change the parameter options, see P.167
CHANGING INSTRUMENT PARAMETERS”.

No. | Parameter Options
2 | Recording 1. Set code *1. Input 2. Non-input & skip
2. Settarget height [ *1. Input 2. Non-input &skip
3 | Tilt correction *1. Applied 2. Not applied
5 | V angle format *1. Zenith
2. Horizontal 0°—360° (0—400gon)
3. Horizontal £90° (+100gon)
6 | Angle SET2B /3B ¥1,1" (0.2mgon) 2. 5" {Imgon)}
resolution SET4B *1,6" {Imgon) 2. 10" {2mgon}
7 | RS-232C 1. Baud rate *1.1200 baud 2. 2400 baud
format 2. Checksum *1. No 2, Yes
3. Parity bit *1. No 2. Yes (even)
8 [ Vindexing *1. Auto 2. Manual
9 | Hindexing *1. Auto 2. Manual
10 | C+R correction *1. No
2. Yes K=0.142 3. Yes K=0.20
11 | Units 1. Distance *1. metres 2. feet
2. Angle *1. Degrees 2. Gon
3. Temperature *¥1.°C & hPa 2. °C & mmHg
& pressure 3. Next 1. °F & hPa
2. °F & mmHg
3. °F & inchHg

* Factory settings

“23. E



20. DATA OUTPUT TO AN EXTERNAL DEVICE

;1152
R

e With the SET B, the following items can be output to an external
. device as instrument data:

e [nstrument name
l ® |nstrument number

e Software version number

istrument data output

. ( From Theodolite or Basic mode to Record mode)

' 1) In Theodolite mode or Basic
REC mOde,
press .
l External device The display shows Record mode.
‘ And the display prompts for se-
I A sl lection of the data format.
v elect
S,V,H
I Yes / No (exit)
H
(Display "Instr ID" )
= o & 2) Press (@ or [ to display
A Solect “Instr ID”.
v
Instr ID

Yes / No {exit)

@utput Instrument dataD

Yes Yes.
[ENT]
3) Press .
Output of the instrument data is
started.
Data send...

When output of the instrument
data has been finished, the mes-
sage “Record end” is displayed,
and the display returns to the

Record end
Record mode.
¢ Select
S,V.H
Yes / No {exit)




20.3 Instrument station data output

20.3 Instrument station data output

e The SET B can output the following items as instrument station
data;
Date, instrument station number, instrument station code, instru-
ment height, temperature, atmospheric pressure, instrument sta-
tion coordinates, curvature and refraction correction, prism con-
stant, and automatic tilt angle correction.

Instrument station data output

Procedure:

§ ® Station number input range : 1~99999999 E
§ ® Code can be up to 13 characters long
® Date, Station number and Code storage §
period : About a week (Power-off possible)
Station number displayed is the last-input §
station number +1

[o ) .
: For Record mode

¥
& o B
:Display "Station data"

¥

Yes

SHFT . Select to start output

Input date
Input Station number

(input code [&Hd )

0123456789
L rrtte

ABCDEFGHIJ

'l KLMNOPQRST ® Use Q, or A to select the

UVWXYZ_ . -& required block of characters. Press the
- 0123456789 numerical key (0-9) corresponding to the
required character.

d & Retain the dlsplayed value or code T

fl ® Correct the value of 1 character : @
{set value to 0)

l§ ¢ Exit from the input:

(to Record mode}

®.g. Setting a date of 6th September 1991.
- lnput value of ”91.9. 6"

Input Instrument height

l'——'l———_'l

MENU : Set . Set Temperature - Set ppm value
Oppm & Pressure

[ENT]
Input Temperature Input ppm value kare

Input Pressure [l

Input N-coordinate Input E-coordinate Input Z-coordinate

Output end

Record mode

Y



20. DATA OUTPUT TO AN EXTERNAL DEVICE

Date: October 4, 1992

Instrument station number: No.100
Code: "HOME"

Instrument height: 1.45bm

Temperature: 256°C
Atmospheric pressure: 980 hPa
Instrument station coordinates:
N=30,E=30,Z=10

H ®.9. ® To output the following instrument station data:
.~ ( In Record mode, display “Station data”

Qv or . 1) In Record mode,
_press =3 or &3

A

v Select

Station data to display “Station data”.
Yes / No {exit)

CSelect the “Station data”

Yes Yes
I 2) Press [ -

The previously input date is dis-

Date yy. mm. dd played.

92.8. 10

Input the date

92.10.4 3) Input “92.10.4" and

press .
Stn point The date “92.10.4” is input, and
>No. - 1 “No.” flashes to prompt for the

N

input of the station number.



20.3 Instrument station data output

(Input the station numbeD

100 4)
4 ABCDEFGHIJ
press 0123456789

LCd-  ABC

Input “100” and

press .

“100" isinputforthe station num-
ber. “Cd” flashes to prompt for
theinput ofthe instrument station
code.

Note: If the parameter of the code

Input the code

5)

: Single-character delete

: Input "H"
Qv: Display Kto T
ey : Input “O”
L2 :Input “M”
i Display AtoJ
e :Input “E”
: Input finished
Instr
EHL 0.000m

(Input the instrument heig@

]

1.45 MENU

6)
1. Oset

~2. Temp & Press
3. ppm value

setting is set to Non-input, this
procedure is omitted. Instead,
go directly to step 6).

Input the code.

Press to delete one charac-
ter to the left.

to input "H".
d' to display “K ~ T".
to input "0".
to input “M”".
« to display “A ~ J".
to input “E”.

[ENT ]
SHFT

Press
Press
Press
Press
Press
Press

Press

The code “"HOME" is input, and -

“Ht” flashes to prompt for the
input of the instrument height.

Input “1.45” and press

An instrument height value of
“1.45" is input, and the display
turns to the ppm setting mode.



LU DATAUVUIFUT TU AN EATERINAL UEVILE

I ( select the temperature and pressure inpuD

7) Press .

The previously stored values are
g5 18 displayed. .
I b 1013 hPa T” flashes to prompt for the in-
. put of the temperature.

( Input the temperature and pressure)

8) Input “25" and press .
A temperature 25°C is input .
- 25 c “P" flashes to prompt for the in-

2% 1013 hPa put of the pressure.

[ ) CE) Lo

il 9) Input “980" and press ;

A pressure “980 hPa” is input.

..N_ 1 .

& “N" flashes to prompt for the in-

7 put of instrument station coordi-
nates.

I anut the instrument station coordina@

I N =30 10} Inputthe instrument station coor-
E =30 dinates.

N= 30
Z =10 SHFT
SHF T
E=30 SHFT
=
I Data send... Z=10 SHFT

Output of the station data is
started. When the data has been
Record end output, the message “Record
end” is displayed and the display
returns to Record mode.

v
S,V,H
Yes / No (exit}

I A gelect



20.4 Measured data output

20.4 Measured data output : B
® The SET B can output the following items as measured data:
Targetnumber, target code, target height, distance unit, angle unit, E

vertical indexing, horizontal indexing, atmospheric correction
measured data.

® The distance is measured in accordance with the selected distance
measurement mode, but the measurement is done only once
(single measurement).

- Checkl before recordmg» the data




20. DATAOUTPUT TO AN EXTERNAL DEVICE

a output

ks Procedure: Measured dat

# ® Target number input range : 1~99999999
: For Record mode B ® Code can be up to 13 characters long
4

! ® Target number, Code and Target height j§
Sight the target ¥ storage period : About a week '
‘ (Power-off possible)
Target number displayed is the last-
@' or ‘ Input station number +1.
:Display “Measured data” ; ——
¥

Yes
SHFT

Retam the dlsplayed value or code

CE-CA
]

l ¢ Correct the value of 1 character :

: Select to start output

{set value to 0)

f & Exitfrom the input:

{to Record mode)

{Input Target height &g )

~The SET B measures and displays
one set of the target point data in
the selected format.

® in Offset measurement, the SET B 5
measures and displays the offset point g

A 4 data.
Input Target number Select Distance inputting or Target
¥ sighting. ,
{Input code [Eyg ) Select the direction of offset point from

the Target and input the distance E
between the offset point and Target, or
sight the target. i

0123456789
T I O I

ABCDEFGHIJ
® Use Qv or 1 to select the
KLMNOPQRST .
required block of characters. Press
UVWXYZ_ . -& the numerical key (0-9) correspond-
— 0123456789 ing to the required character.

Output end

Record mode



20.4 Measured data output

©.g- ® To output the following offset measurement data

Target number : No. 2001

Code : “TREE1".

Target height: 1.23 m

Horizontal distance from target point to offset point
:1.8m

Direction of prism from target : Front

Qn Record mode, display “S, V, H (offset)”

=n [+
= - &

1) In Record mode,

4 Select
S. V. H {offset)
Yes / No (exit)

press [ OF &

to display “S, V, H (offset)”.

Select “S, V., H

(offset)”

Yos

[ENT]
SHFT,

Yes

2) Press [ -

. "I"arget

S H -

The previously stored values are
displayed. “Ht" flashes to prompt
for the input of the target height.

Note: If the target height setting pa-
rameter is set to “Non-input”,
this procedure is omitted. In-
stead, go directly to step 4).



20. DATA QUITPUT TO AN EXTERNAL DEVICE

('Sight reflection prism for offset point and input target height)

1.23

3)

28 dist~

SN

ZA
HAR

Offset
1. distance
2. angle

@Iect "distance”)
== 4)

A . .
y Direction

prism: —
Yes / No(exit)

I CSeIect offset point direction)

| @ - & 5)

: Display “4”
l ¢ Direction
prism: |
I Yes / Nolexit)

Sight the reflection prism for the
offset point.

input “1.23" and press .

A target height value of 1.23 m is
input, and the Distance mode is
accessed. Distance measurement
is started. The display appears as
at left and flashes.

After about 4.7 seconds (Fine
measurement mode), the dis-
tance value, the vertical angle and
horizontal angle are displayed.

The display prompts you to select

one of the following options:

1. Input of the horizontal distance
from the target point to the
offset point.

2. Sightthe direction ofthe target
point.

Press .

The display appears as at left and
prompts for the selection of the
direction from the target point to
the reflecting prism.

Press Zd or &

to display “.”.

Note:

— Prism is right of target
« Prism is left of target

T Prism is behind target

! Prism is in front of target



20.4 Measured data output -

Yos.

[EnT]
SHFT

ep}

Off§et distance

0.000m

Yeos
When “." appears, press )
“D" flashes to prompt for the in-
put of the horizontal distance be-
tween the target point and offset
point.

[Input the horizontal distance from the target point to the offsetj

point

1.8

[ ENT]
SHFT,

:NO.;

Target point

6)

anut the target point number )

2001

[ENT ]

SHFT
: ABCDEFGHI
press 0123456789

7)

Input horizontal distance of “1.8"
and press .

Input a target number of “2001”
and press .

A target number value of “2001”
is input. “Cd” flashes to prompt
for the input of the target point
code.

Note: If the parameter of the code

anut the target point code)

&
1]

RCL

0123456789
LI e

ABCDEFGHIJ

KLMNOPQRST

UVWXYZ_ . -&

0123456788

8}

setting is set to “Non-input”,
this procedure is omitted.

if the displayed code is the re-

quired one, press and go to
step 9).

Press @ to delete one charac-
ter to the left. '
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. : Display Kto T Press 'to display “"Kto T".
- : Input “T Press gz to !nput T
: Input “R Press to input “R".
i : Display Ato J Press [g: to display “Ato J".
&4 : Input “EE” Press to input “EE".
Eed : Display 0to 9 Press [ to display “0to 9”.
- : Input .1. Press [ to input “1”.
&m : Input finished And press .
When the code has been input,
Data send... the output is started.
9) When the target number is dis-
Target 2001 played, the output is finished.
Record end ..
A golect The display then returns to
S.V.H (offset) Record mode.
Yes / No {exit)

Note: Ifthe display returns to Record
mode following a display like
that at the left, there is an error
in the output. Please check to
see if there are any abnormali-
ties in cables or external de-
vice, or if there is a problem
with the program.

If the display returns to Record

Data error mode following a display like

that at the left, there is an error

in the measurement. Try lev-
elling the instrument again, or
sight the reflecting prism once
again and start over from step
1).

Record




20.5 Note output

™A WM

20.5 Note output

® The SET B can output notes.

Note output

: For Record mode ® Note can be up to 20 characters long

s cN L &

[ o]
REC

RIS

¥ @ Correct 1 character :
B ¢ Exit from the input:
Input note SHFT g o Foend dp)
o Record mode

LT

Use @v or A to select the

il

UVWXYZ_. -& the numerical key {0-9) correspond-
0123456789 ing to the required character.

]
l KLMNOPORST required block of characters. Press
A

Output end

Record mode




ZU. DATAQUITFUL TOU AN EXTERNAL DEVICE

8.9 e To output “CLOUDY" as a note

( In Record mode, display “Note”

Qv or d 1) In Record mode,
press [dior [ggr to display
4 Select “Note”.
Note
Yes / No (exit)

@elect the “Note” )
Yeos
I 2) Press & .
“Nt.” flashes to prompt for the

I s ABCDEFGHU input of the note.
press 0123456789 ,

SNE:
Input the note

I CLOUDY 3) Input “CLOUDY” and press .

When the note has been output,

I the display returns to Record

Data send... mode
I Record end

A

I v Select

S.VH
I Yes / No (exit)
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TROUBLESHOOTING

21.ERROR MESSAGES = P.147
22.CHECKS AND ADJUSTMENTS = P.150

22.1 Plate level ®

22.2 Circular level @

22.3 Reticle ®

22.4 Coincidence of distance measuring axis with reticle @

22.5 Optical plummet @

22.6 Distance measurement check flow chart ®

22,7 Additive distance constant ®
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o If the following error messages are shown during measurement,
l see the table below. '

e If the same error message is repeated or if other messages are
I shown, please contact your Sokkia agent.

Display

Meaning

Action

Bad cond.

Prism sight is bad.

Sight the target again.
Measure again after
confirming the re-
turned signal using the
signal checking mode.

. Battery is low

Battery voltage is too
low.

Charge the battery or
replace it with a
charged one.

Confirm 0 set

Reset is not performed.

Index the V and H
circles again.

Data error

An error has occurred
during outputting.

i)
Level the SET B againor
sight the reflecting
prism.

Error when measuring
the initial slope dis-
tance during either
REM or horizontal dis-
tance between two
points measurement.

Sight the reflecting
prism to perform slope
distance measurement
again.

Memory cleared

After 1 week, data
stored in the short term
memory has been
cleared.

Memory is full

Thereisnoareatoinput
coordinate data in the
memory.

No data

There is no data for the
specified point num-
ber.
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21. ERROR MESSAGES

Display

Meaning

Action

Out of range

During REM, the verti-
cal angle is more than
1+89° or the measured
distance is more than
9999.999m.

Press to stop
measuring.

Out of range
X> 1 <Y

Tilt sensor range error.
Tilt angle exceeds +3'.

Level the SET B again.

Record error

External device does
not reply with ACK/
NAK.

{when “recording” pa-
rameter is set to “out”.)

Checkto see ifthere are
any abnormalities in
cables or external
equipment, orifthereis
a problem with the pro-
gram.

Signal off

At start of measure-
ment, the returned sig-
nal was totally absent
or disturbed.

Sight the target again.
Measure again after
confirming the re-
turned signal using the
signal checking mode.

Tilt error

While setting the azi-
muth angle, tilt angle
exceeds £3'.

Level the SET B again.

Tilt
Out of range

During distance mea-
surement, tilt angle ex-
ceeds 13'.

Level the SET B again.

No measured distance
dataisreceived within 2
minutes of starting the
measurements, or the
measured distance
data cannot be ob-
tained for a total of one
minute.

Sight the target again.
Measure again after
confirming the re-
turned signal using the
signal checking mode.

m ™

Error when measuring
a horizontal angle*.

Index the horizontal
circle again.

Time out
E 100
E 101

Error when measuring
a vertical angle*.

Index the vertical circle
again.

* If the SET B telescope or upper part is rotated faster than four revolutions

per second, the error indication “E 100" or “E 101 is displayed.



® Periodically, checks and adjustments should be performed before

I and after measurement. In addition, the instrument should be
checked after long storage, transportation or when damage to the
instrument is suspected to have occurred due to a strong shock.

! ® The checks should be performed in the following order.

late. level.

® The glass tube of the plate level is sensitive to temperature
changes or shock. '

Note: The bubble moves towards a

A @
clockwise rotated foot screw.

A B
K@} 2) Loosen the horizontal clamp @

Bubble movement and turn the upper part 90°.

|
_
|
|
i
! C The plate level is perpendicular to
|
i
i
i

1) Turn the upper part of the instru-
ment until the plate level is paral-
lel to a line between levelling foot
screws A and B.

Centre the plate level bubble
using levelling screws A and B.

— a line between levelling screws A

90’/’ and B.

Centre the plate level bubble
using levelling screw C.

A




22.1 Plate level

4) Use levelling screws

ST

wmp 1/2

5) Use adjusting pin

leewo

mp Centre
“ay|

3)

4)

5)

Turn the upper part through 180°
and check the bubble position.

If the bubble is still centred, no
adjustment is necessary.

If the bubble is off-centre, adjust
as follows: :

Correct half of the bubble dis-
placement using levelling screw
C.

Correct the remaining half of the
displacement by adjusting the
screw @ with the adjusting pin.

Note: The bubble moves away from

6)

a clockwise rotation of the ad-
justing screw.

Repeat the procedures from 1) to
5) until the bubbie remains
centred for any position of the
upper part.

If the bubble can not be centred,
please contact your Sokkia agent.



|
.222 Circular level

Circular level
adjusting screws

1

2)

3)

4)

5)

<. LAELRo AND ADJVUS TIVIEN TS

Perform the plate level adjust-
ment or level the instrument care-
fully using the plate level.

Check the position of the circular
level bubble.

If the bubble is off-centre, adjust
as follows:

Verify the off-centre direction of
the bubble.

Loosen the adjusting screw far-
thest from that direction to centre
the bubble.

Adjust all 3 adjusting screws until
the tightening tension of each
screw is the same, and the bubble
is centred.

Note: Over-tightening the adjusting

screws may damage the circu-
larlevel. Unequal tightening of
the screws may mean that the
bubble will go out of adjust-
ment.

If the bubble can not be centred,
please contact your Sokkia agent.



22.3 Reticle

22.3 Reticle

® This adjustment is very delicate. If you have any difficulties, please

contact your Sokkia agent.

Iierpendicularity of the reticle to the horizontal axis

1)
2)
&
3)
Reticle
diusti
adjusting 4)
5)
Adjusting 6)
screw mount
7)

Level the SET B carefully. Select I
and sight a clear target on the
upper part A of the reticle line.
Turn the telescope vertical fine I
motion screw @ until the target is
on the lower part of the reticle B. |
If the target is still positioned cen-
trally within the reticle lines, no
adjustment is necessary. l
If the target is off-centre, adjust as
follows:

Remove the telescope reticle'
cover @ .

Slightly loosen one vertical and '
one horizontal adjusting screw by
acertain amount using the adjust-
ing pin.

Place a small piece of plastic or
wood against one side of the top I
adjusting screw mount as a
buffer. _
Look through the eyepiece and I
gently tap the piece of plastic or
wood to rotate the reticle slightly.
Retighten the two adjusting
screws loosened in step 4) by the
same amount. l

Note: Over-tightening the adjusting

screws may damage the
reticle. Unequal tightening of
the adjusting screws mayl
mean thatthe reticle willgo out
of adjustment.

o yasd



8)

<4, LHABLRS AND AUJUSTIVIEN T o

Check the reticle perpendicularity
again using procedures 1) and 2)
above and repeat the adjustment
if necessary. Replace the reticle
cover. :

Note : After this adjustment, perform

the check and adjustment of
the reticle position as follows:

rVenicaI and horizontal reticle line positions

1

2)
ZA 90° 30' 10
HAR 18" 34' 00"
3)
ZA 269" 30' 00"
HAR 198" 34" 10"
4)
5)

Set up a clear target 50 - 100m
from the SET B. Level the instru-
ment carefully, switch on, and in-
dex the vertical and horizontal
circles.
Sight the target on face left. Read
the vertical and horizontal angles.
e.g. HAR 18%34'00".....a1

ZA 90°30°10".....b1
Now sightthe target on face right.
Read the vertical and horizontal
angles.
e.g. HAR 198°34'10"....a2

ZA 269°30'00"....b2
Calculate a2 - a1 = 180°00°10".
The difference should be within
180° + 20"
Calculate b1+ b2 = 360°00"10".
The sum should be within 360° +
20"
If a difference of more than + 20"
still remains after repeating these
procedures several times, adjust
as follows:

Note : Moving the reticle line effects

the distance measurement. Do
not move the reticle more than
20",



22.3 Reticle

al
b1
a2
b2

18° 34’ 00"
90° 30" 10"
198° 34’ 20"
269° 30" 10"

ZA
HAR

296° 30' 00"
198" 34' 10"

Reticle
adjusting
screws

6)

7)

8)

9)

Calculate Horizontal angle A and
Vertical angle B,

A = (a2+a1)/2+90°=198°34"10"
B = (b2”b1)/2+1800 = 269030’0011

While still sighting the target on
face right, use the horizontal and
vertical fine motion screws to ad-
just the displayed horizontal and
vertical angles to the above val-
ues.

Look through the telescope. The
reticle is now slightly shifted from
the target.

Unscrew the two fixing screws
and remove the telescope reticle
cover @ .

10) To move the vertical reticle line

towards the target centre, use the
adjusting pinto adjust the leftand
right adjusting screws as follows:
Slightly loosen the top and bot-

tom adjusting screws by thesame

amount.

To move the reticle to the right
(left), first very slightly loosen the
left (right) adjusting screw, then
tighten the right (left) adjusting
screw by this same amount.

[{ ) for opposite direction]

3



22. CRELKS AND ADJUSTMENTS

Finally tighten the top and bottom
adjusting screws as before.

Check the reticle position and re-
peat the procedure until the
reticle comes close to the target
centre.

11) To move the horizontal reticle line
towards the target centre, adjust
the top and bottom adjusting
screws as follows:

Slightly loosen the right and left
adjusting screws by the same

amount.
O(@) To move the reticle down (up),
ol first slightly loosen the top (bot-

tom) adjusting screw, then
W tighten the bottom (top) adjust-
ing screw by this same amount.

Finally tighten the right and left
adjusting screws as before.

om
e

Check the reticle position and re-
peat the procedure until the
reticle comes close to the target
centre.

12) Replace the reticle cover.

Note : Over-tightening the adjusting
screws may damage the
reticle. Unequal tightening of
the adjusting screws may
meanthatthe reticle willgo out
of adjustment.

After this adjustment, please adjust the collimation error referring to P.186 "Appen-
dix 2:<Adjusting the collimation error by collimation program>".




ZZ2.4 Loinciaence o1 alstance medsuring axis witlhl feuiic

22.4 Coincidence of distance measuring -
axis with reticle

e After the reticle check, verify that the distance measuring axis is E

matched with the reticle.

Note: Do not adjust the reticle in this step. E

ZA 89° 50' 40"
HAR

: To Basic mode

Press function
keys to select
operation

SHFT

o]
m : To signal

mode

Signal *

checking

a

iy

1)

2)

3}

4)

Set up a clear prism 50 - 100m -
from the SET B on flat ground. E

In Theodolite mode, sight the
prism centre and read the vertical E

angle.
¢ = 89°60'40" E
Press to go to Basic mode. E

[0]
Press . BB to go to signal !
checking mode.

With the vertical fine motion
screw @, elevate the telescope i
slowly until the “*" symbol dis-

appears.
. i

“Signal *" is displayed.



Signal

=2 : Finish checking

Press function
keys to select
operation

: To Theodolite mode

ZA 89" 47' 00"
HAR

: To Basic mode

Press function
keys to select
operation

o
ﬂ : To signal checking

mode

Signal *

sl

22. CHECKS AND ADJUSTMENTS

6) Press at this position (“**

a=

7}

8)

not displayed) to return to Basic
mode, then press to go to
Theodolite mode and read the
vertical angle.

89°47'00"

Press again to return to Ba-
sic mode, then press - E3
to gotothereturn signal checking
mode. ;

Lower the telescope slowly with
the vertical fine motion screw
until the “*” symbol disappears.



22.4 Coincidence of distance measuring axis with reticle

Signal

: Finish checking

Press function
keys to select
operation

: To Theodolite mode

ZA 89 ° 54' 20"
HAR

la-cl>2'30"
Ib—l>2'30"

9) Press [ at this position (“*”

not displayed) to return to Basic
mode, then press to go to
Theodolite mode and read the
vertical angle.

b = 89°54'20"

10) There is no problem if the differ-

ence of a and b against ¢ is more
than 2'30” (SET4B: 3'}. The right
and left directions require the
same check. If any of the differ-
ences are less than 230" (SET4B:
3'), please contact your Sokkia
agent.



J:22:5 Optical plummet

1)
i
J 2
_
i
Adjust levelling
foot screws
4)
5)

22. CHECKS AND ADJUSTMENTS

Levelthe SET B'and exactly centre
a surveying point in the reticle of
the optical plummet.

Turn the upper part 180°.

If the surveying point is still
centred, no adjustment is neces-
sary.

If the surveying point is off-
centre, adjust as follows:

Correct halfthe deviation with the
levelling foot screws @.
)

Unscrew the optical plummet fo-
cussing ring @.

Adjust the remaining half of the
displacement with the 4 adjusting
screws to centre the reticle ex-
actly on the surveying point.
When surveying pointis seenasa
green (gray) area:
® Loosen the upper (lower)
screw slightly.

@ Tighten the lower (upper)
screw by the same amount.



22.5 Optical plummet

Next, if the surveying point is
seen to be on the green line (gray
line):

@ Loosen the right {left) screw
(@) slightly.

:
:
E
@ Tighten the left (right) screw E
E
E
E

by the same amount.

Note : Over-tightening the adjusting
screws may mean that the

reticle will go out of adjust-
ment.

6) Check the adjustment by rotating &
the upper part of the instrument. ‘
The survey point should remain E
centred in the reticle. if necessary,
repeat the adjustment.

7) Reattach the optical plummet fo-
cussing ring.



22. CHECKS AND ADJUSTMENTS

I,22,6 Distance measurement check flow
chart

e If error codes EXXX are displayed, please contact your Sokkia

agent.

Level the instrument

¥

Power switch ON

¥

No
Audio tone heard? >

Yes

A 4

: Y
Battery is low" displayed? =

No
’
: Self check OK” or No
Memory cleared” displayed?
Yes

Y

v
tndex Horizontal and Vertical
circles
Press

Select fine, repeat
measurement mode

¥

Sight the target correctly and

press () . B3

I I
0] ®




{

< “Signal *” displayed?

Yes

A

22.6 Distance measurement check flow chart

Cover objective lens

"*" disappears?

v

Remove lens cover

v
Press

}

”S dist” flashes?

Yes
A

Value displayed after 5
seconds?

PN

Yes
h 4

Measurement is repeated ?

l Yes

it

Power switch OFF

v

Replace or charge the
battery

Check contact of
battery terminals

A 4

Power switch ON

!

Audio tone heard?

“Self check OK” or
“Memory cleared”
is displayed?

No No
Y
>
No
>
>
> No
>
A 2 4

Press

Power switch OFF

¥

Power switch OFF

l

Check is finished

A

y

l Contact your Sokkia agent




2« LRAEBLKS AND ADJUSTMENTS

.22.7 Additive distance constant

o The additive distance constantK ofthe SET Bis adjustedto 0 before
delivery. However, it may change over time and so should be
determined periodically and then used to correct distances mea-
sured.

1) Selectpoints A and B on flat ground about 100 m (328ft) apart, and
C in the middle.

Note: Ensure that the target height is the same as the instrument
height of the SET B objective lens centre. If the ground is not
flat, use an automatic level to set the correct instrument
heights of all points.

About 100m

Cc B

2) Setupthe SET B at A, the target at B and measure (fine measure-
ment) the distance A-B 10 times.

3) Shiftthe SET Bto C, and measure (fine measurement) the distance
C-A and C- B 10 times each.

4) Calculate the averages of A-B, C-A and C-B.
5) Compute the additive distance K using the formula:
K=A-B-(C-A +CB)
Obtain the K value several times. If all K values are greater than
+3mm (SET4B:x5mm), please contact your Sokkia agent.

Note: Errors in setting up the instrument and sighting the target will
affect the determination of the additive distance constant,
therefore perform these procedures as carefully as possible.

®
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MEASUREMENT OPTIONS SELECTION

23.CHANGING INSTRUMENT PARAMETERS - P.167

24.POWER SUPPLIES = P77

25.REFLECTING PRISMS AND ACCESSORIES & P.179






® The instrument parameter settings can be changed by key
! operations to match the required measurement.

® The selected options are stored in the memory until they are

changed.

! The factory set options are reset when the “Configuration default

set” is initialized.

-

No.| Parameter Options
Coordinate data from *1.| Keyboard
2.| Memory
2 | Recording 1. Set code *1.| Input
2.| Non-input
2. Set target height *1.1 Input
2.| Non-input
Tilt correction *1.| Tilt correction applied

2.

Correction not applied

4 Coordinate format

*1.

N.E Z

2.

E.N,Z

5 | Vangle format

*1.

Zenith

2.

Horizontal 0° ~360° (0 — 400gon)

3.

Horizontal £90° (+100gon)

6 | Angle resolution

SET2B,
SET3B

*1.

1" {0.2mgon)

2.

5" {(1Imgon)

SET4B

*1.

5" (Imgon)

2.

10" (2mgon)

7 | RS-232C
format

1.Baud rate

*1,

1200 baud

2.

2400 baud

2.Checksum

*1.

No

2.

Yes

3. Parity bit

*1.

No

2.

Yes (even)

8 V indexing

*1.

Auto

2.

Manual

9 | Hindexing

*1.

Auto

2.

Manual




23. CHANGING INSTRUMENT PARAMETERS

Parameter

Option

C + R correction

*1. [No

2. |Yes K=0.142

3. [Yes K=0.20

Units 1. Distance

*1. | metre

2. |Feet

2.Angie

*1. | Degree

2.(Gon

3. Temperature
&
pressure

*1.|°C & hPa

2.|°C & mmHg

Next | 1. F & hPa

2. 'F & mmHg

3. °F &inchHg

Auto power off

*1. [ 30 minutes timeout

2. | Power On/Off with switch

Backlight control

*1. | On/Off by key operation

2. | 30 seconds timeout

Audio for return signal

*1. | Audio tone

2. | No audio tone

15

Reticle illumination

*1. | Strong reticle illumination

2. | Weak reticle illumination

16

Configuration default set

Initialize : Yes / No

*Parameter options set at the time the instrument left the factory.



23. CHANGING INSTRUMENT PARAMETERS

I ( From Theodolite mode or Basic mode to Menu mode )

[JENU

I ® |In Theodolite mode or Basic

1. Config mode,
2. Coord. data

[ 1 ]
! 3. press .

The display turns to Menu mode.

CTo Parameter setting mode)

- Select configuration setting  ® Press .
The first parameter “Coordinate

N ) .
y Coordinate data from” is displayed.
data from

Keyboard

Change options: * Select option 1:

Jd

Next parameter: ¢ Sefect option 2:

Previous parameter: ¢ Select option 3:

o
n
o
£

oE

» Retain the previous selection:

No.1 Coordinate data from

A .
v Coordinate

data from <
Keyboard
.
SHFT 1. Keyboard :Enter from keyboard
2. Memory L2 :Read from Memory
@ :Retain the previously
selected option
R R TR
fsrsdr Next parameter Eid: Previous parameter To Menu mode

See next page



23. CHANGING INSTRUMENT PARAMETERS

No.2 Recording
__
: Recording * Out: Send data to External device
**Code: Input code
Out Code Tgt.ht Nothing displayed: Non-input code
lﬂ;i y #xTgt.ht: Input target height
SHFT, (i;-m Nothing disptayed: Non-input target height
—-
1. Set code
2. Settarget ht
3] - .
[ : Set 1. Set :Input code
code 2. Skip 2 :Non-input code
=3 : Retain the previously
selected option
F%S - Set 1. Set m :Input target height
target 2. Skip 2 :Non-input target height
height . .
@ :Retain the previously
selected option
[irs} 1 Next parameter . Previous parameter To Menu mode

No.3 Tilt correction

A . .
v Tilt correction

{dual axis) < .
Yes !
1. Yes :Tilt correction applied
[ 2]

2. No Ly :Correction not applied

:Retain the previously
selected option

See next page




23. CHANGING INSTRUMENT PARAMETERS

é’ Next parameter « Previous parameter To Menu mode

s No.4 Coordinate format

# Coordinate
format
N,E, Z

:N-coord.,E-coord.,Z-coord. §

:E-coord.,N-coord.,Z-coord. "

:Retain the previously
selected option

R

fard' Next parameter A Previous parameter To Menu mode

¢ V angle format

Zenith ;
:Zenith 0°

1. Zenith y :Horizontal 0°

2. Hi{o=>360) :Horizontal £90° (x100gon§
3. H.+~-90

:Retain the previously
lected opti

g v Next parameter i Previous parameter To Menu mode

{ No.6 Angle resolution

A

v Angle

resolution
1" (5")

SET2B, SET3B SET4B

1. 1"(57) :1"/0.2 mgon 5”/1Tmgon
[7]) .

2. 5"{10") 24 ;51 mgon  10“/2mgon [

:Retain the previously
selected option

See next page



23. CHANGING INSTRUMENT PARAMETERS

Q' Next parameter

No.7 RS-232C communication format);

i Previous parameter To Menu mode E

4 RS232C format 1200: 1200 baud
2400: 2400 baud
1200 **  Nothing displayed: Checksum not output
Csum: Checksum output
*** Nothing displayed: No parity bit output

‘ I Parity: Even parity bit output

1. Baud rate
2. Checksum
3. Parity bit

11200 baud
12400 baud

(e :Baud . 1200 baud
rate . 2400 baud

—

i)
xa
O
2}

:Retain the previously
selected option

:Checksum :Checksum not output

: Checksum output

:Retain the previously
selected option

L &g :Parity bit | 1. No :No parity bit

Yes (even) :Even parity bit output

o Sml=
) 20
G) (2l (=

: Retain the previously
selected option

SR A
To Menu mode

See next page



A R .
— V indexing

Auto

23. CHANGING INSTRUMENT PARAMETERS

No.8 Vertical circle indexing

Qv Next parameter

A

Y H indexing

RCL

: Transit telescope to
index circle

:Index by F.L./F.R sightin

1 Previous parameter

:Retain the previously
selected option

To Menu mode

No.9 Horizontal circle indexing

2.

Auto
Manual

S

: R,otate upper part to
index circle

:Index and 0 set

at power on

: Retain the previously
selected option

No

See next page

2.
3.

Yes K=0.142
Yes K=0.20

:No C+R correction applied

:C+R correction K=0.142

:C+R correction K=0.20

:Retain the previously



23. CHANGING INSTRUMENT PARAMETERS

év Next parameter

[7-] :
A Previous parameter

5 No.11 Units

Distance
2. Angle
3. Temp & press

To Menu mode

e

: Distance

BERE -

]
\

Degree
Gon

D B84

fars Next parameter

See next page

*  m: metre
f : feet

** d: degree
g: gon

metre
:feet

:Retain the previously

selected option

:degree ("' ")
:gon

:Retain the previously

selected option

:*C & hPa
:°C & mmHg

:Retain the previously

selected option

‘F & hPa
°F & mmHg
°F &inchHg

:°F&hPa

:°F & mmHg

:°'F & inchHg

.
A Previous parameter

:Retain the previously |

selected option

To Menu mode,

(s |
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( No.12 Auto power off
: Auto power off
<« .
30min timeout
SHFT 1. 30min imeout : Auto power off after 30min. ;
2. Continuous £ : Power on/off with switch
:Retain the previously

selected optlon

] ' Next parameter A Previous parameter . To Menu mode

e’ NO. 13 Backlight control

4 Backlight
control < y
Key on/off
1 Swi ith
1. Key onfoff Swnch on/off with key :
2. 30s timeout L5rd : Auto off after 30 seconds

: Retain the previously
selected optlon

B

[ar-d1 Next parameter 1 Previous parameter To Menu mode
5-0 RCL

= No.14 Audio for return signal ),

# Audio for
return signal <
On

: Audio tone
: No audio tone

: Retain the previously
selected optlon

-
o
2
0
n
o) e —
@!

[rs]r Next parameter l Previous parameter - To Menu mode

See next page



23. CHANGING INSTRUMENT PARAMETERS

X wewesms| NO.15 Reticle illumination
& Reticle
itlumination <
Bright
SarT 1. Bright &ﬂ :Strong reticle illumination
2. Dim L2 :Weak reticle illumination
:Retain the previously E
selected option
] 1 Next parameter 1 Previous parameter To Menu mode
. = No.16 Parameter default E
4 Config g
default set <4 E
[EnT] Po E
SHFT, :No initialization :
Initialize ok ? Yos a
Yes / No (exit) :Start initialization
bard 1 Next parameter k7l + Previous parameter To Menu mode

No.1 “Coordinate data from” parameter
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*SET B

*Internal  * Battery charging
battery adaptor
BDC25/ EDC19
BDC25A

(100 to 240V AC)
EDC2/EDC2A

® The SET B can be operated with the foliowing combinations.

" 12 to 15 hour charger
CDC11
(100 to 120V ACY
CDC11D/11E
(220 to 240V AC)

* 80 minutes quick
charger CDG27
(90 to 125V AC)
or CDC31/31A/
CDC47
(180 to 264V AC)

80 minutes double
quick charger
CDC29

(90 to 264V AC)

80 minutes charger
for cigar lighter
4 CDC32

> (12V DC)

— &R

Sie

External
Cable (6V) battery 15 hour charger
b EDC3 {6V DC) CDC14
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