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T r i b r a c h  c l a m P
lock  ing  screw

IMPORTANT
When the new SET2B is shipped, the tribrach clamp is fixed

with a screw. Loosen it and leave it loose'

1.  PRECAUTIONS

1) When the SET2B is not used for a long time, check it at least
once every three months.

2) Handle the SET2B with care. Avoid heavy shocks or vibra-
t ion.

3) lf any trouble is found on the rotatable portion, screws or
optical parts (e.g. lens). contact our agent'

4) When removing the SET2B from the carrying case, never pull

it out by force. The empty carrying case should then be
closed to exclude dust.

5) Never place the SET2B directly on the ground.

6) Never carry the SET2B on the tripod to another site.

7)  Protect  the SET2B wi th an umbrel la  against  d i rect  sunl ight ,
ra in and humidi ty .

8) When the operator leaves the SET2B, the vinyl cover should
be placed on the instrument.

9) Do not aim the telescope at the sun.

10) Always switch the power off before removing the internal
batterY.

l1) Always remove the battery from the SET2B when returning
it to the case.

12) Do not wipe the display @, keyboard (E or the carrying
case with an organic solvent.

13) When the SET2B is placed in the carrying case. follow the
layout  p lan.

14) Make sure that the SET2B and the protective l ining of the
carrying case are dry before closing the case.
The case is hermetically sealed and if moisture is trapped
inside, damage to the instrument could occur'
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2.  PARTS OF THE INSTRUMENT
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Q Hand le
O Handle securing screw
(g Inst rument  height  mark
@ Sub-d i sp lay
@ Ma in  d i sp lay
G) Lower clamp
O Lower clamp cover
@ Tr ibrach c lamp
€) Circular level

@ Circular  level  adjust ing
screws

O Base plate
(E Levell ing foot screw
(E Tribrach
(D Hor izonta l  c i rc le

posi t ion ing r ing
@ Keyboard
(D Objective lens

d

a
!ä

@ Tubular  compass s lot
@ Bat tery BDC18
@ Opt ica l  p lummet focussrng

f lng
@ Opt ica l  p lummet  eyeptece
(D Power switch
@  H o r i z o n t a l  c l a m p
@ Hor izonta l  f  ine  mot ion

SCTEW

@ Data output  connector
@ External  power source

con nector

Note:  Fine mot ion screws.

@ Plate level
@ Plate level  adjust ing screw
@ Vert ica l  c lamp
@ Vertical f ine motion screw
@ Telescope t ransi t t ing knob
6) Telescope eyepiece
@ Telescope reticle adjustment

cover
@ Telescope focussing rrng
@ Peep s ight

The hor izontal  and vert ical  f ine mot ion screws have 2_speed (coarse
and f ine) mot ions.  The mot ion is  coarse when thä sciews feel  heavy
to rotate.  The opposi te turning di rect ion gives a moveable f ine
mo t i on  "w indow" .
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3. FEATURES

o Distance and angle measurements are electronically measured
and disprayed on a main dispray rocated on both faces of the
instrument .  These 3-r ine,  4g-character  arphanumer ic  dot-matr ix
displays can simultaneously show measureo or stored angle
and distance data or N- and E_coordinates and height, or Oispl-ay
prompts and messages. The 3-line, 12_character sub-display on
each face of the instrument shows the atmospheric correction,
pr ism constant  va lue and inst rument  mode.

o Advanced software functions incrude the carcuration of 3-d imensionar coordinates,  automat ic  carcurat ion ano set t ing otthe azimuth angle from input coordinates, traverse_style meas-
urement ,  and set t ing out  f rom input  coordinates,  in  addi t iän
to the standard functions of remote elevation rnuurrr"rnunt,
missing l ine measurement and setting out by distance unO unflu.
The distance measurement can be set to singre or repeat read-
ings with a choice of f Ine, coarse or tracking_type measurement
modes. The Instrument parameter settings are stored in an
internal memory which can be changed by key operation, and
remain stored in the memory even after power off. The atmos-
pheric correction ppm values are calculated by the instrument
after input of the temperature and pressure values. A micro-
computer constantly checks the instrument operation; if an
error is detected, an error message or code is displayed.

. Both the horizontal and vertical circles are provided with O
index points. The horizontal index can be set to any direction
and the value is stored in the short-terrn memory so that even
after power is switched off (i.e. battery change), the previous
index position can be recovered when the instrument is
swi tched on and the c i rc le is  indexed again ( in  auto indexing
mode).

L,h
efr
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.  The t i l t  angles of  the ver t ica l  ax is  are measured by an in ternal

2-axis ti l t sensor. These ti l t angles can be displayed for use in

accurately levell ing the instrument, and can also be used to

automatically compensate the vertical and horizontal angles'

o The SET2B inst ruments have 2-speed hor izonta l  and ver t ica l

f  ine mot ion screws for  fast  and precise target  s ight ing '

o The SET2B RS-232C-compat ib le data output  connector  a l lows

2-way communicat ion and output  of  data for  recordlng wi th

an external  device.
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4. KEY FUNCTIONS

o Setect  the d is tance measur ing mode (@ * d i )
o Change the s ign of  the data input  va lue
o Recall data from the memory
o Move to prev ious opt ion ( l  )

o Enter the Atmospheric correction
(Temperature/Pressure values ( @ * ä t

o Enter "7"

o Measure slope distance

o  En te r  t he  p r i sm cons tan t  va lue  (89*ä )
o Enter  "8"

. Measure horizontal distance

o Change meters *, feet for b seconds ( ffig + ä )
o Enter  "9"

o Measure height difference

.  EDM power  ON/OFF fo r  l oca t i ng  p r i sm (@*Öf
o Display and ret ic le  i l luminat ion ON

o Enrer  Backsight  s tat ion coordinates (89* f f i )
o  En te r  " . "  (Dec ima l  po in t )
. Setting out measurement (+ mode key)
o Move to next option (V )

3,
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C
E
C
C
C

@ o Enter  coordinates of  point  to  be set  or t  tEB+ ä)

@l : iil:::;l; dimensionar coordinates

o Enter Instrument station coordinates ( @+
o  En te r  "5 "

o Measure remote elevation

o Enter  d is tance set t ing out  data (Hg* ö)
o Enter  "6"

o Miss ing l ine measurement

lz.

EI

@
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t@

@
@
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t@

o Clear entered data
a Stop measurement and transfer to basic mode
r Exit from mode
o Enter  "No"

o Set  the hor izonta l  angle to zero/ ln  Miss ing
l ine measurement ,  ;hange the star t ing 1g*f f i1
point

o Enter  "0"

o Output data to an external device

o Set  hor izonta l  c i rc le to a requi red value ( f f i+
r  E n t e r  " 1 "

o Transfer to menu mode

o Set  az imuth angle f rom Instrument  and ,1-  vß
Backsight station coordinates 

tff i+ ff if )

a Enter "2"

. Select horizontal angle right, left or repetit ion

o Set Instrument station coordinates and azimuth angle
using data f rom previous stat ion t@* 6)

o  En te r  "3 "

o Transfer to theodolite mode
o Display t i l t  angle (When inst rument  is  in  Theodol i te

mode and the "Tilt correction" parameter is ON)

o Enter data into memory
o Select/release SHIFT mode (Upper key functions)
o Enter "Yes"

v

ffi
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MODE DIAGRAM

Switch on

I

DISPLAY SYMBOLS

Upper Display:

E!E--1
tn!!! l
lmml

V1

The main lower display shows program prompts, stored, entered
and measured data, and error messages.
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5.  BATTERY BDC18:  MOUNTING AND CHECK

ppm varue

Prism constant  value

rötl
l 0  l t
l-qjj

Self check ok

V

ZA O SET
HAR O SET

1) Ensure that  the SET2B power swi tch
(D is off.

2 )  Moun t  t he  BDC18  ba t te ry  i n  t he
SET2B. Hold the le f t  s tandard and
push the bat tery unt i l  a  c l ick is  heard.
Conf i rm that  the bat tery is  securely
mounted.

3)  Level  the SET2B inst rument .

4)  |  nst rument  and bat tery check:
Switch the SET2B power switch €l)
on .

)  The audio tone sounds and the inst ru-
ment  per forms sel f -d iagnost ic  checks.
"Sel f  check ok"  is  d isp layed for  two
seconds when the inst rument  has suc-
cessfu l ly  completed the checks.

The remain ing bat tery power is  then
displayed for  three seconds in the
format "Battery level X" where X
represents the batterv level as follows:

Code 0 ..... less than 2Oo/o

1  . . . . .  l e ss  t han  50%

2  . . . . .  l e ss  t han  80%

3 . . . . .  l e s s  t h a n  1 0 0 %

ar

S H F T

SO

M E N U

R C L

R E C

Ti l t  compensat ion on

Shi f t  mode

Sett ing out

Menu mode

Recal l  mode

Record mode

V ,  H  c i r c l e  i ndex ing

Basic mode
(Data entry and star t
of  d istance and angle
measurement and recal l )

Menu  mode
. Data entry
r  Instrument parameter

set t ings

REC mode
(Data recording
tO external

/Coarse measurement mode, \
\s ingle measurement at  25'C/

The display of  "ZAIHAR 0 SET" indi -
cates that the instrument is ready for
ver t ica l  and hor izonta l  c i rc le indexing.
l f  "HAR 0 '00 '00""  or  "ZA Face 1"  is
d isplayed,  the Hor izonta l /Ver t ica l  in-
dexing is  set  to  "Manual" .  See " lnst ru-

ment parameter settings" on page 43-

- 9 -- 8 -



z{
Battery is low

l f  "Bat tery is  low" is  d isp layed and
the audio tone sounds,  the BDC18
battery should be recharged or re-
placed by a charged battery.
To remove the battery, ensure that the
SET2B power swi tch is  of f ,  then push
down the battery release button.

A  d i sp lay  o f  "Memory  
e r ro r , , a f t e r

more than 1 week of power off means
that previously-entered data such as
stat ion and backsight  coordinates,  in_
strument  and target  heights and set t ing
out  in format ion has been c leared f rom
the shor t  term memory.

o When the 1+ symbol is shown on the
smal l  d isp lay,  the ver t ica l  and hor izon-
ta l  angles are automat ica l ly  compen-
sated for  smal l  t i l t  er rors us ing the
2-axis  t i l t  sensor .  The t i l t  sensor  has a
range of  +3 ' .

l f  "Out  of  range" is  d isp layed.  the
SET2B t i l t  sensor  is  ind icat ing that  the
instrument  is  of f - level .  The inst rument
should be re- level led us ing the p late
level  bubble.

r|
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I
fl
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3
G
.

3
3
;

3

6.  SETTING UP THE INSTRUMENT

6.1 CENTRING THE SET2B BY ADJUSTING TRIPOD LEG
LENGTH

1)  Make  su re  t ha t :
a.  The t r ipod head is  approximately  level .
b.  The t r ipod shoes are f i rmly f  ixed in  the ground.

2)  Set  the SET2B on the t r ipod head.  T ighten the centr ing screw.
3)  Focus on the surveying Point :

a.  Turn the opt ica l  p lummet eyepiece @ to focus on the
ret ic le.

b.  Turn the opt ica l  p lummet focussing r ing @ to focus on the
surveying point .

4)  Turn the level l ing foot  screws @ to centre the surveying point
in  the ret ic le .

5)  Observe the of f -centre d i rect ion of  the bubble in  the c i rcu lar
level @. Shorten the leg nearest that direction, or extend the
leg farthest from that direction.
Generally, two legs must be adjusted to centre the bubble.

6)  When centr lng of  the c i rcu lar  level  is  completed,  turn the
levell ing screws to centre the plate level @ bubble.

7)  Look through the opt ica l  p lummet again.  l f  the surveying
point is off-centre, loosen the centring screw to centre the
surveying point  on the ret ic le .  T ighten the centr ing screw.

8)  Repeat  6) ,7)  i f  the p late level  bubble is  of f -centre.

Battery
release
button

Memory error

Out of range

Instrument parameters: See page 43-

The "Tilt correction (Dual axis)" parameter can be used to
switch on (Yes) and off (No) the automatic angle compen-
sat ion.
For example, the compensation should be switched off if
the displayed values are unsteady due to vibration or strong
wind.



6.2 FOCUSSTNG

1) Looking through the te lescope,  turn the eyepiece fu l lv  c lock-
wise. then anticlockwise unti l just before the reticle image
becomes blurred. ln this way. frequent refocussing can be
dispensed with, since your eye is focussed at infinitv.

2) Loosen the vertical @ and horizontal clamp @.
Bring the target into the field of view with the peep sight S.
Tighten both clamps

3) Turn the focussing ring @ and focus on the target.
Sight the target centre using the vertical @ and horizontal
f ine mot ion screws @. Focus on the target  unt i l there is  no
parallax between the target and the reticle.

Para l lax:
Relative displacement of target image in respect to the
reticle when observer's head is moved slightly before the
eyepiece.
lf sighting is carried out before parallax is eliminated,
this wil l introduce errors in reading and wil l impair your
observations.

7,  INDEXING THE VERTICAL AND HORIZONTAL
CIRCLES

Switch the SET2B on.  and ensure that  the d isplav shows the
"ZAIHAR 0 SET" prompt.
( l f  H and/or  V c i rc le indexing parameters are "Manual" ,  th is
procedure is d ifferent. )

H
zil
3{
3{
c{
H
rfl
Erfl
Cfl
F{
c-{
En
H
H
H
Til
cil
Cil

ZA O SET
HAR O SET

zA 81038'�45"
HAR O SET

- - - -  Wai t ing for  vert ical  c i rc le indexing
----Wait ing for  hor izontal  c i rc le indexing

1 )  Ver t ica l  c i rc le indexing:
Loosen the vertical clamp @ and
transit the telescope completely.
( lndexing occurs when the object ive
lens crosses the hor izonta l  p lane in
face left. )

) The audio tone sounds and the vertical
angle (ZA) is  d isp layed.

zA 81'38'�45"
HAR 314050'�35"

2)  Hor izonta l  c i rc le indexing:
Loosen the hor izonta l  c lamp @ and
rotatethe upper par t  of  the inst rument
through 360o.

)  The audio tone sounds and the hor i -
zonral  angle r ight  (HAR) is  d isp layed.

Measurement can now take place

The inst rument  is  now in Theodol i te
(Angle measurement) mode.

1 Q-  t z  -



Note:  Each t ime the inst rument  is  swi tched on,  the ver t ica l  and
hor izonta l  ind ices must  be re-determined.  However,  note
that if the instrument was only switched off for a short
t ime ( less than 1 week) ,  the previous hor izonta l  0"  posi -
t ion wi l l  be recovered when the hor izonta l  c i rc le is
indexed again.

8.  ANGLE MEASUREMENT

Go to distance measurement: $f

Return to angle measurement:  @f

8.1 SELECTION OF HORIZONTAL ANGLE DISPLAY

The E6l key can be used to select the required horizontal
d isp lay.
The opt ions are:
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8.2 SETTING THE

ffi$+

zA 81"38'�45"
HAR 0"00'00"

8.3 SET THE
VALUE

@ +

< Inout  value )

H angle
HAn 90.3020

@

angre

ZERO

the hor izonta l

This zero posi t ion is  memor ized for  up
to a.week after power off.

e.g. Set 90'30'20" to reference target R.
.g

1) Press 6H+ m. The display prompts

for the input of the horizontal  angle
vat  ue .

2) Input the value as 90.3020 and press

EBto enter the value.
The display returns to the angle meas-
urement  d isp lay and the hor izonta l
angle is set to 90"30'20".

_  1 5  _

[i l*, Horizontat anste risht

l r
@ 

| 

' t t '  Horizontal angle left

Ü*0, 
Horizontal angle by repeti t ion

O SET

EI

HORIZONTAL ANGLE TO
O SET

Press EH+ m to sel
angle value to zero.

HORIZONTAL ANGLE TO A REOUIRED

v

GT

Instrument parameters: See page 43-

The "V indexing" parameter can be used to change the
ver t ica l  c i rc le indexing method.  Opt ions are indexing by
transitt ing the telescope as above or indexing by face left,
face right sightings. See page 71.
The "H indexing" parameter can be used to change the
hor izonta l  c i rc le indexing method.  Opt ions are indexing by
rotating the upper part as above or indexing and zero
setting at power on.

H angle

:HA(.



zA 81'38'�45"
HAR 90"30'�20"

zA 81'38'�45"
HAR 314'50'�35"

Til t  angle
x 0001'25"
Y -0"00'45"

Instrument parameters: See page 43-

The "Vertical angle display mode" parameter can be used
to change the displayed vertical angle. Options are 0o at
zenith,0" horizontal on face left, and 0o horizontal +90".

8.4 TILT ANGLE DISPLAY AND TILT COMPENSATION OF
MEASURED ANGLES

The SET2B is  prov ided wi th a 2-ax is  (X,  Y)  t i l t  sensor  which is
used to äutomatically correct the vertical and horizontal angles
for errors due to the non-verticality of the vertical axis. The ti l t
angle X and Y values can be d isplayed.
Note that the "Tilt correction (Dual axis)" parameter must be
set  to  ON (1+ symbol  shown in smal l  d isp lay)  to  obta in t i l t -
corrected angles and the ti l t angle display. See page 43-.

o The input  angle value should be be-
tween 0"OO'00" and 35go5g'59".

oTo correct a mis-entered value, press
@ to clear the wrong value then input
the correct value.

o To exi t  f rom the angle entry  funct ion,
press S two times.

1)  In  the angle measurement  mode,  press

Et.
The X and Y t i l t  angles are d isplayed.

Ti l t  angle in s ight ing axis d i rect ion.

Ti l t  angle in hor izontal  axis d i rect ion.

To use the t i l t  angle d isp lay to level
the instrument for the most accurate
measurements, see section 19.1 on
page 69.

To exl t  f rom the t i l t  angle d isp lay,
press Ef again to return to theodolite
mode, or Press $f to go to Basic
mode.

o The range of  the t i l t  sensor  is  +3"  l f

the t i l t  angle is  greater  than th is ,  "Out

of  range" is  d isp layed.

Notes for horizontal angle tilt compensation

r  The formula used for  ca lculat ion of  the t i l t  compensat ion value

appl ied to the hor izonta l  angle uses the t i l t  and ver t ica l  angles

as shown below:

Compensated - Measured * Tilt angle Y

hor izonta l  angle hor izonta l  angle tan (Vert ica l  angle)

Therefore, when the instrument is not perfectly levelled,
changing the ver t ica l  angle ( i .e .  rotat ing the te lescope) wi l l  cause
the d isplayed (compensated)  hor izonta l  angle value to change.
(The d isplayed hor izonta l  angle value wi l l  not  change dur ing
telescope rotation when the instrument is correctly levelled.)

o When the measured ver t ica l  angles are wi th in 11o of  the zeni th
or  nadi r ,  t i l t  compensat ion is  not  appl ied to the hor izonta l
angle.  In  th is  s i tuat ion,  the d isplayed hor izonta l  angle value
f lashes to show that  the t i l t  compensat ion is  not  being appl ied.

8.5 DISPLAY AND RETICLE ILLUMINATION

For work in  low- l ight  condi t ions,  t f ' .  @ key can be used to
swi tch on the d isplay and ret ic le  i l luminat ion.

Instrument parameters: See page 43-.

The "Ret ic le i l luminat ion"  and "Backl ight  contro l "  parame-
ters can be used to change the i l lumination function.
"Ret ic le i l luminat ion"  has the opt ion of  br ight  or  d im
i l luminat ion,  and "Backl ight  contro l "  a l lows the user  to
select a 30-second automatic cut-off function or to switch
on/off by pressing @.



9.  PREPARATION FOR DISTANCE MEASUREMENT

9.1 ENTRY OF PRISM CONSTANT VALUE

The prism constant value can be entered for correction of the
measured distances.
The stored prism constant value is shown in the small upper
display of  the SET2B and is  s tored in  the permanent  memorv.

S +

1 ) Press ff l to enter the Basic mode from
the Angle measurement  mode.
"Press function keys . . ." is displaved.

2) Press m * ä to enter the prism

constant  set t ing d isplay.

- - - -  The previous stored pr ism constant  value is
displayed.

3) To change the pr ism constant ,  input
the requi red value ( tak ing care wi th
the sign) and press @ to enter the
value in  the memory.  The inst rument
returns to the "Press function keys . . ."
d isp lay.

e.g. To input a prism constant correc-
t ion value of  -30 mm. enter :

ffilErEf @
o The pr ism constant  va lue can be input

as a value f rom -99mm to +99mm in
1 mm steps.

o To correct a mis-entered value, pres

sf to clear the wrong value, then
enter the correct value.

o To exit from the prism constant set-
ting mode to the Basic mode, press

@ two times.

9.2 ATMOSPHERIC CORRECTION

ln the SET2B i t  is  possib le e i ther  to set  Oppm, or  to  input  the

temperature and pressure from which the ppm correction wil l be

automat ica l ly  ca lculated and appl ied.
The stored ppm value is displayed on the small upper SET2B

display and is stored in the temporary memory for about 1 week

after power off.

B
Press funct ion keys

to select operation

Prism constant

;i'q3 -4omm

Prism constant
ri;gi -3omm

P.C value

Press funct ion keys

to select ooeration

r
kt
Iril
G , t
t?t
E i l
V i l
r E f
r c f
- i l
C i l
C i l
C T
E I
C {
C I
s{
Fil

Press function keys
to select operation

@ +

Select
1. Set 0 ppm
2. Set value

ffi
oppm

6l
1 5  0 C

1013  mba r

( Input temp > @

1 5  " C

1013 mbar

( Input prr,r > @

f f Pg

1) From the SET2B Basic mode ("Press
function keys . . ." displayed), press

f f P

EH + gl to enter the Atmospheric
correction setting display.

- - - - -  Atmospher ic correct ion not  appl ied
(ppm value = 01.

i - - -Enter  temperature and pressure values for
automatic ppm calculation and correction.

2) Ei ther :
Press ff i to set 0ppm (no atmospheric
correction). The SET2B returns to the
basic mode after setting 0 PPm.

3 )  Or :
a) Press GEto input the temperature and

pressure values. The display prompts
for the input of the Temperature (T)
value. Use the keyboard to input the
value and press @to enter it.
The display prompts for the input of
the Pressure (P) .

b) Input the pressure value and press @
to enter it.
The ppm value is calculated and dis-
played on the SET2B small uPPer
display and th is  value is  appl ied to a l l
measured distance values. The instru-
ment returns to the Basic mode.

P , C

E

f-l_l
|  " l

l - 3 0 1
V 1

-  1 8  - - 1 9 -



Press function keys
to select operation

o The entered values should be between
-30"C and +60"C (-22oF and 140"F)
for temperature. and between 500mb
and 1400mb (375mmHg and 1050
mmHg) for pressure.

o To correct a mis-entered value, press
$$ to clear the wrong value then input
the correct value. The ppm value is
memorized for about a week after
power off.

r When temperature is known in oC and
pressure is in mb, the following for-
mula is  used:

ppm = 278.96 -
O.2gO4 x P (mb)

1 + 0 . 0 0 3 6 6 1  x T ( . C )

o For prec ise d is tance measurement ,
re lat ive humidi ty  should be taken into
account  together  wi th atmospher ic
pressure and ambient  temperature.
See page 75.

lnstrument parameters: See page 43-.

The "Temp & Press units" parameter can be used to change
the units for temperature and pressure entry. Options are
oC, oF,  mb,  mmHg, inchHg.

9.3 SELECTION OF THE MEASUREMENT MODE

The distance measurement mode can be set to fine or coarse,
s ingle or  repeat  measurements or  t rack ing measurements us ing the

E D T

HH + ffif keys.

Press funct ion keYs

to select  oPerat lon

1 . Fine measurement:
Reading at  f i rs t  af ter  4.9 secs,  then
every 3.2 secs in mm uni ts.

Coarse measurement:
Reading at  f i rs t  af ter  1 .8 secs,  then
every 0.8 sec in mm uni ts.

Tracking measurement:
Reading at  f i rs t  af ter  1 .6 secs,  then
every 0.3 sec in cm uni ts.

Single measurement:
Takes one measurement.

Reoeat measurement:
Cont inues to take measurements

unt i l  the El  t "v is  pressed.

ffit+
1 .  F i ne  meas

2. Coarse meas

3. Track meas

ffi6f

1 .  S ing le  meas

2. Repeat meas

?

ffi
6l

1) From Basic mode ("Press funct ion keys. .  . "  d isp layed),  press
E D H

ff i$+ffiI to enter the measurement mode setting menu. The

cursor f lashes at the currentlv-selected option.

2)  Press f f i ,6 f  orSf  to  select  the Fine,  Coarse or  Tracking
modes.  l f  Tracking mode is  selected,  the mode is  set  and the
instrument  returns to the "Press funct ion keys. .  . "  d isp lay.

3)  For  F ine or  Coarse measurements,  the d isplay prompts for  the
select ion of  1)  Single or  2)  Repeat  measurements.  Input  f f i
or 6f , then the instrument returrts to the Basic mode.

o To exit f rom the measurement mode setting displays, press

$1 . ffre previously-stored values are retained in the instru-
ment memory.

r  When t i l t  compensat ion and "C + R correct ion"  are being
appl ied,  the coarse measurement  t ime and the t rack ing meas-
urement  t ime are f rom 0.2 second to 1.5 seconds more.



9.4 EARTH-CURVATURE AND REFRACTION CORRECTION

The earth-curvature and refraction correction can be selected
using the "C + R correct ion"  Internal  parameter .  This  correct ion
is  appl ied in  the measurement  of  hor izonta l  d is tance and height
difference and the Atmospheric refraction constant K can be
chosen as e i ther  0.142 or  O.2O.

When the correct ion is  appl ied,  the fo l lowing formulas are used:
o Hor izonta l  d is tance af ter  correct ion:

, , , -  K

H'  = S x s in Z -  - "Lx 52 x s in Z x cosZ

o Height difference after correction:

V ' = S x . o r -  
t - t  ^ '  '  ' -t +  
2 R  

x 5 - x s t n - z

When the correct ion is  not  appl ied.  the fo l lowing formulas are
used:

.  Ho r i zon ta l  d i s tance :  H  =S  xs in  Z

o Height  d i f ference:  V = S x cosZ

wnere:
S:  Slope d is tance value (af ter  atmospher ic  correct ion)
Z'. Vertical angle (0o at zenith)
K:  Atmospher ic  ref ract ion constant  (A value of  O.142 or  0.20

can be selected using the Internal parameters. See page
43_.)

R:  Radius of  the ear th (6.372 x 106m)

Instrument parameters: See page 43-

The "C + R correction" parameter can be used to switch
on and off the curvature and refraction correction and to
select the refraction constant value. Options are: 1. Off,
2 .  0n :  K  =O.142 ,3 .  On :  K=0 .20 .

zt
E I
D I
3 r
C {
3 r
E Ü
E I
E I
E I
E I
E I
E I
C I
C I
G {
G {
ß;l

9.5 PRISM SIGHTING
MEASUREMENT

FOR ANGLE AND DISTANCE

Press function keys
to select oDeration

@ +

Signal

Signal  *

o

B

1 ) Sight the centre of the reflecting prism
with the SET2B telescope.

2)  To conf i rm the s ight ing,  i f  requi red:
From the Basic mode ("Press function
k e y s . . . "  d i s p l a y e d ) ,  p r e s s  @  * ö
to switch the EDM power on for about
2 minutes to a l low pr ism s ight ing.
"Signal"  is  d isp layed

When the SET2B is  correct ly  s ight ing
the prism, and the returned beam
strength is adequate for measurement,

symbol  appears on the d isplay
and an opt ional  audio tone is  output .

o
3) Press HH + @ again to switch off the

power to the EDM uni t .
@ +

Press function keys
to select operation

*lnstrument parameters: See page 43-

The "Return signal audio tone" parameter can be used to
switch on and off the audio tone which is output when the
EDM is correctly sighting the reflecting prism.

o

@



10. DISTANCE MEASUREMENT

Before distance measurement. ensure that:

V 35.845m
zA 81"12'35"
HAR 12"23'45"

Note:  A d isplay of  "Signal  of f "  or
"Timeout"  means that  the re-
turned beam strength has de-
creased during measurement.
Ensure that  the l ine of  s ight  is
f ree from obstruction, press El
to c lear  the "Timeout"  d isp lav
and re-start the measurement.

After distance measurement has been
performed and stopped, the Recall ff i
key can be used to d isp lay the fo l low-
rno data:

3 )

Press funct ion keys

to select operation

2)

1) From the Basic mode ("Press funct ion
keys .  .  . "  d isp layed),  press F to
measure the s lope d is tance.

"S d is t "  is  d isp layed whi le  the SET2B
measures the distance.

Af  ter  5 seconds ( f  ine measurement
mode),  the s lope d is tance value and
the ver t ica l  and hor izonta l  anqles are
d isp layed.

2)  In  the repeat  and t rack ing measure-
ment modes, press El to stop the
distance measurement .  ( ln  s ingle meas-
urement mode, this step is unneces-
sary.  )

Horizontal distance and height difference:

To measure hor izonta l  d is tance or
height  d i f ference,  fo l low the same pro-
cedure as described above, but in step
1) ,  press El  for  hor izonta l  d is tance
or press 9l for height difference.

@f ru, E, Z coordinates
(See Sect ions  1  1  and 12 . )

Each d is tance value d isplayed is  the resul t  ca lculated f rom
most recent measurement.

(To return to theodol i te  mode,  press El . )

S 234.567m
zA 81"12'35"
HAR 12"23'�45"

H  231 .812  m
zA 81'12 ' �35"
HAR 12"23'�45"

V 35.845m
zA 81'12'�35"
HAR 12"23'45"

Slope distance

Vert ical  angle

Hor izontal  angle

Hor izontal  d istance

Vert ical  angle

Hor izontal  angle

Height  d i f ference

Vert ical  angle

Hor izontal  angle

S 234.567m
zA 81'12 ' �35"
HAR 12"23'45"

H
ZA
HAR

231.812m
810 12'35"
12"23'�45"

the

@[*;f

3:t
?{
3 i l
3 i l
EJI
3 i l
E . i l
E i l
E, i l
E i l
E i l
E t
E t
E t
C t
G-t
ß-t
ELN

a
O ttre SET2B is set up correctly over the surveying point.
@ The remaining battery power is adequate.
@ The vertical and horizontal circles have been indexed.
@ The prism constant, curvature and refraction and atmos-

pheric corrections have been correctly set. (See Section
9 . )

@ The SET2B is correctly sighting the reflecting prism and
the returned beam strength is adequate for measurement.

E



11.  PREPARATION FOR COORDINATE
MEASUREMENT

The SET2B calculates the 3-d imensional  coordinates of  the pr ism
posi t ion.  To calculate the Z (Height)  coordinate,  f i rs t  enter  the
instrument  and target  heights,  then the Inst rument  s tat ion coordi -
nates.
By enter ing the Backsight  s tat ion coordinates,  s ight ing the back-
s ight  s tat ion and pressing a key on the SET2B keyboard,  the
hor izonta l  angle can be set  to  the az imuth value.

11.1 INPUT OF INSTRUMENT AND TARGET HEIGHTS

1. AZ S-O ang
2. Instr Ht
3. Target Ht

6l
lnstrument

,t'lt: o.o00m

(  Input  va lue  )  @

1. AZ S-O ang
2. Instr Ht
3. Target Ht

EI

To input  the Inst rument  height  va lue,
press ffif to select Ihe "2. Instr Ht"
opt ion.

Input  the inst rument  height  va lue and
press @ to enter it in the memory.
e.g.  To input  a height  of  1.567 m, input

GTEIEISIEI E9
The displav returns to the Set  va lue
menu.

To input the Target height value, press

@f to select the "3. Target Ht" option.

0.000m
Target
.'Ht:

< Input vatue > @f

1. AZ S-O ang
2. Instr Ht
3. Target Ht

g

1. Set  value

2.  Conf ig

E
Press function keYs
to select operation

Press function keys
to select operation

@ +

sr .'J,{: o.ooo
E 0.000
z 0.000

< Input N-coord ) ffi

1) From the SET2B Basic mode,  press
f f i to  enter  the Menu mode.  "MENU"

is d isp layed in the smal l  d isp lay.

2)  Select  the "1.  Set  va lue"  opt ion bV
pressing ff i.

Z:#
Ff,
E f i
E- r f
E-m
E
3 i l
3 i l
E I
C i l
C f i
C I
E I
E I
C {
R {
F {
H

? \

4 l

5 )

6) ln the same way as described in part
4) ,  input  the target  height  va lue and
enter it in the memory.
The display returns to the Set value
menu.

7) Press E (exit) to return to the main
menu display.

8) Press ff again to exit from the Menu
mode to the Basic mode ("Press func-
t ion keys .  .  . "  d isPlaYed).

. Entered data should be between
-9999.999 and +9999.999.

o The instrument and target height
values remain in the memory for about
a week after the instrument power is

switched off.
o During data entry, press $f to clear a

displaved value.

1 )  F rom the
LZ-

UH+ EI
SET2B Basic mode, Press

to enter the instrument

station coordinate setting display. Pre-
viously-entered coordinate values are
displayed. and the cursor flashes be-
side the N-coordinate

2) Input the N-coordinate value and press

SSto enter this value in the memory.
The cursor moves to the E-coordinate.

Press function keys

to select operation

GT
1. Set  value

2.  Conf ig

GT
11.2 INPUT OF INSTRUMENT STATION COORDINATES

11

EI

- 2 7  -



3) In the same way,  input  and enter  the
E and Z-coordinate values in  the
memory.  The d isplay returns to the
Basic mode.

o The inst rument  s tat ion coordinates are
stored in the memory for about a week
after the SET2B is switched off.

o The entered data should be between
-9999.999 and +9999.999.

o Dur ing data entry ,  press $f  to  c lear  a
displayeö val ue.

11.3 INPUT OF BACKSIGHT STATION COORDINATES

< Input E-coord ) Sfl
(  Input Z-coord > @

Press funct ion keys

to select operation

Press function keys
to select operation

E9*ff i
BS -,ry: 0.000

E 0.000
z 0.000

< Input N-coord ) S$

< Input E-coord > @fl

( Input Z-coord > ffip

Press function keys

to select operation

E ; t

e
J

z
3
E
E
E
E
E
C
C
C
ß

ß

G

1) In the SET2B Basic mode, pressff iS +
tzB

tf to enter the Backsight station

coordinate setting display. Previously-
entered backsight station coordinate
values are displayed and the cursor
flashes on the N-coordinate position.

2)  Input  the N-coordinate value and press

S$ to enter the value in the memory.
The cursor moves to the E-coordinate
posi t ion.

3)  In  the same way,  input  and enter  the
E- and Z-coordinate values.  The d is-
play returns to the Basic mode.

o The entered values remain stored in
the memory of  the SET2B for  about
a week after the instrument is switched
off.

o Entered values should be between
-9999.999 and +9999.999.

o During data entry, press ff if to clear a
displayed value.

_ 2 8 _

t

i l
l
i l

I
I
I
I
I
I
I

t
t
i

Press funct ion keYs

to select  operat ion

zA 81'38'�45"
HAR 304'20'�10"

B
Press function keys

to select operation

1 )  Wi th the SET2B set  up over  the lnst ru-
ment  s tat ion and in the Basic mode,
s ight  the Backsight  s tat ion.

2) Press @ * ff i to calculate and set

the az imuth angle to the
angre.
"Calculat ing"  is  d isPlayed
cu ta l l on .

The SET2B returns to the Angle meas-
urement  mode and d isplavs thever t ica l
and hor izonta l  (az imuth)  angle.

3) Press $| to return to the Basic mode
("Press funct ion keys .  .  , "  d isp layed).

hor i  zonta I

du r i ng  ca l -

Note:  l f  the az imuth angle is  a l ready known, i t  can be input
d i rect ly  us ing the "Set  the hor izonta l  angle to a re-
qui red value"  procedure descr ibed on page 1 5.

11 .4  SETT ING THE AZ IMUTH ANGLE FROM THE INSTRU '
MENT AND BACKSIGHT STATION COORDINATES

After  input  of  the Inst rument  and Backsight  s tat ion coordinates,

the SET2B can calculate the az imuth angle and can set  th is  value

to the hor izonta l  angle.

Backsight
staüon

Az imu th  ang le I  nstrument stat ion

E

@*ff i

r.*,*;-l

_ 2 9  _



E
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E
E
E
E
E
E
E
E
C
E
C
[:

12.  COORDINATE MEASUREMENT

12.1 3-DIMENSIONAL COORDINATE MEASUREMENT

I

The fo l lowing formulas are used for  ca lculat ion of  the 3-d imen-
s ional  coordinates:

wnere:

N-coordinate = No +S x s in 02 x cos 9g

E-coordinate = Eo + S x s in 07x s in 0g

Z-coordinate = Zo + Mh + S x cos 07-  Ph

No, Eo.  Ze:  Inst rument  s tat ion coordinates
S:  Slope d is tance

07: Yerlical angle (0o at zenith)
0s :  Az imu th  ang le
Mh :  I ns t rumen t  he lgh t
Ph:  Pr ism height

o When measur ing 3-d imensional  coordinates,  i t  is  f i rs t  necessary
to enter  the Inst rument  and pr ism heights,  Inst rument  and
Backsight  s tat ion coordinates and calculate or  input  the
azimuth angle (see previous pages) .

Press function keys
to select operation

EI

i|
ü

ir
ir
;l

i l

i l

I
il

'T

il

n
t
t
7
t
I
-lr

N 123.456
E 345.678
z 34.567

"Coordinate"  is  d isp layed dur ing meas-
uremenr.

Af ter  5.3 seconds ( f ine measurement
mode),  the N-,  E-  and Z-coordinate
values are d isplayed.

3) In the repeat and tracking measure-
ment modes, press e9 to stop the
coordinate measurements.  ( ln  s ingle
measurement mode, this steP is un-
necessary. )

' l  
) Sight the centre of the ref lecting prism'

2l From the SET2B Basic mode, Press

EI
- 3 0 -

12.2 TRAVERSESTYLE COORDINATE MEASUREMENT

At the f i rs t  survey stat ion,  af ter  entry  of  Inst rument  and Pr ism
heights and Instrument and Backsight station coordinates, set the
azimuth angle f rom the lnst rument  and Backsight  coordinates and
then measure the 3-dimensional coordinates of the next survey
station. Switch off the SET2B and move it to the next station
and set it up. By sighting back on the first survey station and
pressing a key on the SET2B keyboard,  the new Instrument
stat ion coordinates and azimuth angle are set  in  the inst rument .

0'

To stat ion No. 2

No .  1

From the SET2B Basic mode, enter
the Inst rument  and Pr ism heights and
Instrument and Backsight station co-
ord inates.  Then set  the az imuth angle
f rom the Inst rument  and Backsight
station coordinates. (See Sections
1  1 . 1 ,  1  1  . 2 ,  1 1 . 3 ,  1 1 . 4 . J

a 1

1 )

Prism stat ion

In stru me nt
Hor izontal  d istance

Instrument stat ion

Backsight  statron



lz-

EI

2
z
3
z
3
E

5)

2l  From the Inst rument  s tat ion,  measure
the 3-d imensional  coordinates of  Sta-
t ion No.  1 .  (See Sect ion ' l  2 .  i  . )

3)  Swi tch the SET2B of f ,  and move the
instrument  to s tat ion No.  1 and set  i t
up over  the survey point .

4)  From Stat ion No.  1,  s ight  back on the
or ig inal  inst rument  s tat ion.

In the SET2B Basic mode,  press Sf  +
IZ'

El to set the new instrument station
coordinates and azimuth angle in  the
instrument .  The inst rument  asks
whether the new station coordinates
are to replace the previously-stored
ones.

To set  the new inst rument  s tat ion
Y..

coorornales,  press 
89.

The d isplay shows "Replaced" to
s igni fy  that  the coordinates of  s tat ion
No.  t  have been set  in  the inst rument .
The inst rument  then calculates and
sets the az imuth angle and returns to
the theodol i te  mode.

13.  REMOTE ELEVATION MEASUREMENT

When measur ing  the  he igh t  o f  cer ta in  ob jec ts  such as  overhead

power  cab les  where  the  re f lec t ing  pr ism cannot  usua l ly  be  pos i -

t ioned,  the  Remote  e leva t ion  measurement  func t ion  can be  used

to  ca lcu la te  the  he igh t  above the  ground us ing  a  po in t  d i rec t l y

above or below the obiect.

a- Obiecr

Object  height
above ground

Prism height

Press funct ion keys

to select operation

1) Set  up the ref lect ing pr ism di rect ly
above or below the object to be sur-
veyed using an opt ica l  nadi r  or  p lum-
met for accurate setting.

2)  Measure the pr ism height  above the
ground and input  i t  in to the SET2B by
using the "Target  Ht"  opt ion in  the
Menu mode. See page 26 for proce-
dures for  enter ing the Target  height
va I ue.

3)  Sight  the centre of  the pr ism wi th the
SET2B and,  in  Basic mode,  Press the

E U"v to measure the slope distance.
Press $f to stop the measurement, if
necessary. (For slope distance measure-
ment procedures, see page 24.\
The measured values are stored in the
InStr 'Ument  memOry.

- 3 3 -

a
S 234.567m
zA 81" 12'�35"
HAR 12"23'45"

Press function keys

to select  operat ion

S f +

Stn pt  replace?

Yes/No (Exi t )

@

Replaced

{

zA 88" 12'�35"
HAR 291"23'�45"

I
f
E
Ei
C
ß

ß

G
ß

ß

ß
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EI
Ht 16.290 m
zA 77"11'�10"
HAR 12"23'45"

g) Press sf to stop the measurement.

Note that  the ver t ica l  angle l imi t  for  th is  funct ion is  +89o f rom
the hor izonta l ,  and the Ht  value l imi t  is  19999.999 m
(r32808.33 f t ) .

4)  Accurate ly  s ight  the object .

5) Press E5l to measure the object height
above the ground.

Af ter  0.7 second,  the object  height
above the ground is  d isp laved.

14.  MISSING LINE MEASUREMENT

This funct ion a l lows the calculat ion of  the s lope d is tance,  hor i -
zontal distance and height difference between the starting posi-

t ion (Pr)  and any other  points.  l t  is  a lso possib le to change the

star t ing posi t ion to that  of  the last -measured point .

]4

z
*

b
v
3
E
E
ß

E
E
E
F
E
E
ß

ß

ß

Press funct ion keys

to select  operat ion

E)
S 234.567m
zA 81" 12 ' �35"
HAR 12"23'�45"

S 276.890m
H 234.567 m
V 89.012m

1 )  Set  up the ref  lect ing pr isms on the
required number of  target  posi t ions.

2)  Sight  the f i rs t  pr ism P1 (star t ing posi -
t ion)  and.  f rom the Basic mode,  Press
E to measure the slope distance.
(For  f  u l l  descr ipt ion of  s lope d is tance
measurement, see page 24.) Press sf
to stop the measurement, if necessary.
The measured values are stored in the
Instrument  memory.

3) Sight prism P2 and press @f to start
the miss ing l ine measurement .  "Miss ing

l ine"  is  d isp laved whi le  the SET2B
oerforms the measurement.

After about 5.8 seconds (f ine measure-
ment  mode),  the Slope d is tance (S) ,
Hor izonta l  d is tance (H) and Height
d i f ference (V)  between points P1 and
P2 are d isplayed.

Height  d i f ference (Vl

gf



4)  PressEf  to  s top  the  Miss ing  l ine  meas-
urement, i f  necessary

5)  To  cont inue the  miss ing  l ine  measure-
ment  be tween P1 and o ther  po in ts ,
s igh t  each re f lec t ing  pr ism in  tu rn  and
press $f to start the measurement.

Change o f  s ta r t ing  pos i t ion

The s ta r t ing  pos i t ion  (P , )  can  be  changed
to  the  las t -measured pos i t ion  (e  g .  Pa) ,  by

pressins Eg *  tä  .  onty the tast -

measured point  can be used in th is  pro-
ced u re.

6)  Af ter  measurement  to the pr ism point

(e.g. P+), press ff i * ff i  to use this
point  as the new star t ing point .
The inst rument  asks whether  the last -
measured point  is  to  be used to replace
the  o r i g i na l  s ta r t i ng  po in t .

Y.r

7) Press f f i  to  set  the new star t ing point .
The d isplay of  "Replaced" conf i rms
that  the new star t ing point  has been
set .  The d isplay then returns to the
Basic mode.

8)  To cont inue measurement  between the
new star t ing point  and other  pr isms,
sight each prism in turn and press 9f .

t
'il
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15.  SETTING OUT MEASUREMENT

In  Set t ing out  measurement ,  the inst rument  d isp lays the d i f fer-
ence between previously-entered setting out data and the meas-
ured value.  In  the SET2B, i t  is  possib le to set  out  a hor izonta l
angle,  d is tance,  remote e levat ion measurement  or  coordinates.

15.1 HORIZONTAL ANGLE SETTING OUT MEASUREMENT

Press funct ion keys

to select  operat ion

Entry of  the hor izonta l  angle value to be
set out.

l )  In  Basic mode,  press f f i  to  enter  the
Menu mode.
The menu opt ions are d isplayed.

ffi
1.  AZ S-O ang
2.  Ins t r  H t
3. Target Ht

2) Press ff i to select the "Set value"
opt ion.  The Set  value opt ions are
d isp laved.

3) Press ff i to select the "AZ S-O ang"
opt ion.  The previously-entered hor i -
zonta l  angle set t ing out  va lue is  d ls-
prayeo.

S  2 3 1 . 8 1 2 m
zA 81" 12'35"
HAR 12"23'�45"

f f i +

Point  replace?

Yes /No  (Ex i t )

Replaced

+
Press funct ion keys

to select operation

o s€T

EI

ffi
1 .
2 .

Set value

Conf ig

(  Input  ang le  )  @S

1.  AZ S-O ang
2. Instr Ht
3. Target Ht

4)  I npu t  and  en te r  t he  ho r i zon ta l  ang le
set t ing out  data us ing the SET2B key-
board.

e.g. To enter a value of 123"45'55"

Press ffiGlElEf ElEf Ef El
E9

The display returns to the Set  va lue
opt ions d isplay.

5) Press $f 2 times to return to the
Basic mode.

- 3 1  -
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Press function keys

to select operation

tf
Stakeout

EI

dHA 3"45'�55"
HAR 120"00'�00"

' 
S-O distance

tq.-  0.000m

Horizontal angle setting out

6) Press the tl(setting out) key. "Stake-

out"  is  d isp layed.

7) Press El to start the Horizontal angle
setting out measurement and sight the
target.
The setting out data is displayed as
fo l lows:

- - - - -  dHA :  Se t t i ng  ou t  da ta  -
Measured hor izontal  angle value

L--  HAR: Measured hor izontal  angle

When dHA becomes 0o00'00". the
target  is  on- l ine.

o The dHA value is  d isp laved + '180o.
o The entered setting out data should be

between 0" to 359059'�59".
o The data is stored in the memory for

about a week after power off.
o Press B to clear a displayed value

dur ing data entry .
o Press sf to return to basic mode after

complet ion of  set t ing out .

< Input  d istance )

@

Press function keYs

to select operation

EI
Stakeout

Display of  S-O
S ,  H ,  V ,  H t

distance values

gg

Press function keys
to select operation

2) Input and enter the distance setting
out data using the SET2B keyboard.

e.g.  To enter  a value of  123.456m,

Press ERG|E|EfE9E3SE| @

(Entered values must be between
-9999.999 and +9999.999.)
The display returns to the Basic mode.

Distance setting out

3)  Sight  the ref  lect ing Pr ism.

4) Press Ef to enter the Setting out
mode. "Stakeout" is displayed.

5) Press: @ tor slope distance setting
out.

EB for horizontal distance set-
t ing out .

Et for height difference set-
t ing out .

Et for remote elevation set-
ting out (after slope dis-
tance measurement).

After measurement, the setting out
values are displayed as follows:

Displayed value
= Measured value - Setting out value

When the value becomes 0'000, the
distance has been set out.

$) Press S to return to Basic mode.

/ / \ \
gtgiE|ES

15.2 DISTANCE SETTING OUT MEASUREMENT

In d is tance set t ing out  mode,  i t  is  possib le to set  out  a s lope
distance, horizontal distance, height difference or remote eleva-
t ion value af ter  input t ing the requi red value.

Press function keys
to select operation

Entry of distance value to be set out

1)  ln  Basic mode,  press @ + $ to

enter the distance setting out data dis-
play. The previously-entered distance
set t ing out  va lue is  d isp layed.

_ 3 8 _

@ + 5t

- 3 9 -



15.3 COORDINATES SETTING OUT MEASUREMENT

In coordinates setting out measurement, after entry of Instrument
and Pr ism heights and Inst rument  and Backsight  s tat ion coordi -
nates and set t ing the az imuth angle,  input  the coordinates of  the
point  to  be set  out .  The SET2B calculates the set t ing out  hor i -
zonta l  angle and hor izonta l  d is tance and stores the values in  the
memory.  By select ing the hor izonta l  angle and then the hor izon-
ta l  d is tance set t ing out  funct ions,  the requi red coordinate locat ion
can be set out. The Z-coordinate can also be set out usinq the
set t inq out  coordinate funct ion.

0'

Backsight
stat ion

Present pr ism posi t ion

Posi t ion to
be set  out

Distance to be
set  out

< Input N-coord > @S

( Input E-coord ) ffif

< Input Z-coord ) ffi

Press function keys

to select operation

E f * G f
< Set out  hor izontal

ang le  >

dHA 0'00'00"
HAR 127043'30"

E
Press function keys
to select  operat ion

Ef +Ef
(  Set  out  hor izontal

d istance )

H 0.000m
zA 91"12'35"
HAR 127"43'30"

B
Press function keys
to select operation

3) Input  the N-coordinate of  the point  to
be set out and press SS to enter it in
tne memory.

4)  In  the same way,  input  and enter  the
E- and Z-coordinates.  The inst rument
calculates the set t ing out  hor izonta l
angle and hor izonta l  d is tance values,
stores them in the AZ S-O and distance
S-O memories, then returns to the
Basic mode d isplay.

Note: Always perform the procedures
in the above order or the calcu-
lat ion may not  be correct lv
done.

5) Press Ef +El to set out the horizon-
ta l  angle.  The d isplay shows the angle
between the prism position and the
posi t ion to be set  out .

6)  When the d isplayed set t ing out  angle
value becomes 0o,  the pr ism is  on- l ine.

7) Press E to return to Basic mode.

8) Press tl + El to set out the horizon-
tal distance. The displav shows the
distance between the prism position
and the position to be set out.

9)  When the d isplayed set t ing out  d is-
tance value becomes 0m, and the angle
set t ing out  va lue is  s t i l l  0" ,  the pr ism is
directly over the point to be set out.
Press e9 to return to the Basic mode.

Press function keys
to select operation

P 0.000m
0.000m
0.000m

@* ä to  tnput

A distance

Basic mode, press

and enter the co-

E

1) From the SET2B Basic mode.  enter
the lnst rument  and Pr ism heights and
Instrument  and Backsight  s tat ion co-
ord inates.  Then set  the az imuth angle
f rom the Inst rument  and Backsight
station coordinates. (For procedures,
see  Sec t i ons  1  1 .1 ,  1  1  . 2 ,11 .3  and  1  1 .4 . )

2\  From the SET2B
tzP

Hf l+EI
ordinates of the point to be set out.
Previously-entered setting out coordl-
nate values wi l l  be d isplayed and the
cursor f lashes at the N-coordinate posi-
t i on .

A angle



D l
t f + E l

To set  the pr ism to the requi red height
(Z-coordinate), press El + Ef to start
the set t tng out  coordinates measure-
ment .
The N- and E-coordinate values should
al ready be zero,  therefore move the
pflsm up or down at the correct N, E
posi t ion unt i l  the AZ value is  zero.

When the AN, AE and AZ values are
all zero, the point has been set out at
the requi red 3-d imensional  coordinate
posi t  ion.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
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E
E
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E:
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F.
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16.  INSTRUMENT PARAMETER SETTINGS

16.1 ENTRY TO PARAMETER SETTING MODE

Press funct ion keys

to select  operat ion

ffi

1 .  Se t  va l ue

2.  Conf ig

6l

I  Recording

Out Code Tgt ht

1) From the SET2B Basic mode,  press
f f i  to  enter  the MENU mode.
"N /ENU"  i s  d i sp layed  i n  t he  sma l l
upper screen.

N 0.000
E 0.000
z 0.000

In Parameter  set t ing

2) Press 6lto select "2.Config" to enter
the Conf  ig  ( lnst rument  parameter  set-
t ing)  mode.
The f  i rs t  parameter  "  Recording"  is
d isp layed.

o The "C" symbol means that the ff iI.
and El' keys can be used to move up
and down through the parameters.

o The parameter  opt ions current ly  se lect -
ed  a rp  d i sn l e r r cd  np  l f l g  bo t t om l i ne  o fv v  u '  v  v , J Y , u t v v  v

tne screen.

mooe:

o To move to the previous parameter, press ff i..
. To move to the next parameter. press El' .
o To change the parameter options, pr.rt EB. The para-

meter  opt ions are d isplayed.
Press ff i to select option No. 1.
Press 6f to select option No. 2.
Press El to select option No. 3.
After selection of the options, the display returns to the
parameter display. The selected option is displayed on
the bottom line of the screen. Each time the instrument
parameter options are changed, the new settings replace
the previous settings stored in the permanent memory.

o To glj! from the option or parameter displays, press $f .
The previously-stored values are retained in the memory.
Continue to press E9 to return to the Basic mode.

A ' - 4 3 -



ffi*6f
(MENU)  (Conf  i s )

Parameter sett ing mode:
Previous parameter: f,frf.
Next parameter: E}
Change parameter: S$
. Select option 1, f f i
o Select option 2: Ct
. Select option 3: El
Exit  from ontion disOlay: $f

16.2 SUMMARY OF PARAMETER OPTIONS

* Parameter options
These options are
in i t i a l i zed .

set at t ime instrument left the factory.
reset when "Configuration default set" is

Parameter Opt ions

Angle uni ts
* 1 . Degrees
2.  gon

Angle resolut ion
* 1 .  1 "
2. 5"

(0.2 mgon)
(1  mgon)

V angle format

*1 .  Zen i t h  0 "
2. Horizontal 0o-360o (0-400gon)

3.  Hor izonta l  t90 '  ( t  100gon)

Ti l t  correct ion
* 1 .

2 .
Yes
N o

V index ing
*'l . Auto
2.  Manual

H  i n d e x i n g
* 1 .  A u t o
2 .  Manua l

RS-232C format
1 .  Baud  ra te  ( * l .  1200  2 .24OOl
2 .  Checksum ( *1 .  Yes  2 .  No )
3 .  Pa r i t v  b i t  ( *1 .  No  2 .  Even )

Conf  igurat ion
default set

ln i t ia l ize:  Yes/No

Parameter Opt ions

R ecord i ng 1 .  Se t  code  ( *1 .  Se t  2 .  Sk ip )
2 .  Se t  t a rge t  H t  ( *1 .  Se t  2 .  Sk ip )

Audio for return
s ignal

* 1 .  O n
2. Off

Ret ic le
i l l um ina t i on

* 1 .

2 .
Br ight
D i m

Backl ight  contro l
" 1 .

2 .
On/Off by key operation
30 seconds timeout

Auto power off
*1 .  30  m inu tes  t imeou t
2. Power On/Off with switch

Distance uni ts
* 1 .
2 .

Metres
Feet

C & R correction

* 1 .  N o n e
2 .  App l i ed ,  K=OJ42
3 .  App l i ed ,  K=0 .20

Temp & Pressure
unrts

* 1 .  o C + m b a r

2 .  " C +  m m H g
3 .  ( 1 .  ' F  + m b a r  2 .  " F  +  m m H g

3 .  o F + i n c h H g )

- 4 4 -



16.3 CHANGING INSTRUMENT PARAMETER OPTIONS
VF
E'fi
n F l
v r;f

E n
2 n
E i l
t i l
E n
E i l
E' il
E i l
E i l
E i l
C f
F f
E l
cL{

E**;;--_l-ffi -[-'--t-----**i---_-]:-[ri,------l
I out code rgt ht | | 

2. set target t'r 
I trid I 

j. srre I

l _
la 1,,l.*,----_l

I  2. skie I
- r------------- :- No C+ R correction

I a c+R co,re.tion | -[$f,ll '| '{i ' t 'to applied
I  n , ^  |  

-  
|  2 .  y e s K = 0 . 1 4 2  l - - - - - C + R  c o r r e c t i o n ,
I  g .  Y e s x = 0 . 2 0  l - - - '  K = O ' 1 4 2

' '  t l l6.?'ö""t'on'

f^- **;*" l -EB* l'*'.i'*--_l
I  uni ts I  I  2.  "C & mmHs I
|  

' c & m b a r  
I  I  

3 . N e x t  I

, -  -  E  n te r  va lues  in  "  C

- - - - -  E n t e r  v a l u e s  i n  o C

&  m m H g
L-  Go to  nex t  d isp lay

scregn

. - E n t e r  v a l u e s  i n  " F

& mbar
- - - - -  E n t e r  v a l u e s  i n  "  F

&  m m H g
L -  E n t e ,  v a l u e s  i n  o  F

&  i n c h H g

F
|  1 .  ' F & m b a r  

I
|  2 . ' F & m m H s  I
I 

3. 'F & inchHg I

(Press $J to exit)



(Press $f  to exi t )

? t
3 i l
J i l
3 i l
2 i l
3 i l
E i l
3 i l
E f i
E i l
E l
E i l
E i l
E i l
C i l
ß l
ß f
ß f

t+*il;l-ffi -f ;'"".,""-l:f,..--.-----;
1 2 0 0 c s u m  I  l l 9 n * * : , . -  l h i l ' l 2 . 2 4 0 0 b a u d  I

|  
3 .  Par i ty  b i t  

I

I lt [r----------*
l l + l  

z . t t t o  
I

t -
r g  r

I 
'i. ]1,,*"", I

F."-----.,-l-ffi -[.------""*,-_-l-H*[-;;;;-l
l d e f a u r t s e t l l v e s / N o l " : ; ; ; ; -

ngs have been resel

"Recording" parameter
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17.  DATA RECORDING ON AN EXTERNAL
DEVICE

lnst rument  and measured data can be output  toan external  device
using the SET2B keyboard.  l tems which can be recorded inc lude:
Inst rument  ident i f  icat ion (Name, Ser ia l  number and Program
sof tware vers ion) ,  Stat ion point  data (Date,  Stat ion point  No. ,
Opt ional  point  code,  Inst rument  height ,  Atmospher ic  correct ion,
Inst rument  N-,  E-  and Z-coordinates and Inst rument  parameters) ,
and Measured point  data ( ln  var ious data formats wi th point
number and opt ional  point  code and target  height  inputs) .

I
I
I
I
I

I

I

I

I

I

I

I

I

I

I
I
I
I

u
z
3
u
v
z
E
f

E.
E
E;
E
Ei

Ei

E
E
E
s

1. Select data format (not necessary i f  required data format is
d  i sp  layed )

The d isp layed da ta  fo rmat  i .e .  S ,  V ,  H can be  changed,  i f  requ i red ,

using the ff i '  and ff i '  keys.
The oo t ions  ava i lab le  a re :

G}
*

t
@'

S , V , H

V ,  H ,  T i IT

N ,  E , Z

N , E , Z + S , V , H

Stn point  data

Ins t r  lD

Measure and record the target  Slope
distance,  vert ical  and hor izontal  angles

Measure and record the target  vert ical ,
hor izontal  and t i l t  angles

Measure and record the target  North,
East  and Elevat ion coordinates

Measure and record the target  North,  East
and Elevat ion coordinates and Slope
distance,  vert ical  and hor izontal  angles

Input  and record stat ion point  data
(See page 54.)

Record Instrument lD data (See page 56.)

Press funct ion keys

to select  operat ion

EI

V

External  device

I
!  Select  format:

S , V , H
Record?:  Yes/No

1) In the SET2B Basic mode,  press f f i  to
enter  the REC (data recording)  menu.
"REC" is  d isp layed on the smal l  upper
display,  and the main d isplay br ief ly
shows that  the data is  beinq output  to
an external  device.

Select data format/Record data display
-.o Select the format of the data to be

recorded, using theR' and Sf' luut.

Inst rument  parameters:  See page 43- .

The "Recording" parameter can be used to select the data
recording opt ions.
These opt ions are:  1.  Input  (1)  or  non- input  (2)  of  target
point  code descr ipt ion,  and 2.  Input  (1)  or  non- input  (2)
of target height for each measured point.

i - - 'o Measure and record thedata using f f i



Q ) F o r  l S , v , H l ,  l v , H , r i r t l ,  l N , E , z l ,  a n d  [ N , E , z + s , v H l
f  ormatr

1 )  Sight  the centre of  the pr ism or .  target

C Select  format:

S , V , H

Record?:  Yes/No

Target  point

,,iiä-'. roor

ff i f /O, input point\
\No., thenl$li l . i

Press ff i$ to start the data recording.
(Dur ing the data entry  and recording
procedure, to exit press $f .)

Enter  or  conf i rm the target  point
number.  The number d isp layed is  the
last  measured point  number +1.  To
conf i rm th is  point  number,  press EB.
To enter  a new point  number (between
' l  

and 9999),  use the SET2B keyboard
numer ical  keys to input  the point
number,  then press Et .

o lf the "Set code" and "Set target Ht"
parameters have been set to "Skip",

the SET2B measures and d isplays the
selected data. (See 6) below.)

2. Record the data

( optionar code entry ' 
o' 

lloli ";l::'::'?'t;.r l:::;:l'i;'?::
quired code using the f f i | . ,  E}  and
numer ical  keys as fo l lows:

A B C D E F G H  I J

K L M N O P Q R S T

U V W X Y Z - . - &

0 r 2 3 4 5 6 7 8 9

Clea r /Ex i t

h

Use the GEf. and Ef' k"yr to select
the requi red b lock of  characters:  A-J,
K-T,  U-&,  0-9,  or  Clear /Exi t .
Press the numer ical  key corresponding
to the required character.
i .e .  To select  Z:  (1)  Select  b lock U-&

G}
+

t
@'

o .

z l

J I

+ UVWXYZ_._&
Press 0 1 23456789
i'i'- z

fff

using f f i } ,E l ' .
(2) Pryss E? to select

' 2 " .

Press ff i to enter the point code.

o Point codes can be up to 20 characters
long and can be used to descr ibe the
target feature.
e.g.  TREE-SIZE-1O

o The last-entered code value is stored in
the memory and is  d isp layed when the
next  code is  to be entered.

o To delete one character  to  the le f t ,
press B.

. To clear the displayed code for re-
entry ,  se lect  the Clear /Exi t  opt ion
using ffi^, tf'.nd press Sf . To
exi t ,  press $f  again.

- 5 3 -

.  ABCDEFGHI  J
Press 0 1 23456789
'öä:
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< Opt ional  target
he igh t  en t r y  >

. lnput  
target

,F.lJ.' 1.5

E9

Target  No. XXXX

Record end

5) l f  the "Recording"  parameter  "set

target  Ht"  opt ion is  "Set" ,  input  the
target  Ht  va lue and press 89.

6)  The SET2B measures and d isplays one
set  of  the target  point  data in  the
selected format .
The measured values f lash whi le  the
data is  being recorded,  then "Target

No.  XXXX, Record end" is  d isp layed
to show that the data has been success-
fu l ly  recorded.  The d isplay returns to
the "Select  format /Record"  d isp lay.

o l f  there is  some problem wi th the mea-
sured data,  "Data error"  is  d isp layed
and the data wi l l  not  be recorded.

o l f  there is  some problem wi th the data
communicat ion.  the data error  d isp lay
"Record error"  wi l l  be d isplayed and
the data wi l l  not  be recorded.

1 )Press ff i to start the data recording.
(Dur ing the data entry  and recording
procedure,  to  ex i t ,  press $f . )
The d isplay prompts for  the entry  of
the date in  the format  "yy.mm.dd"

(Yea r .Mon th .  DaV  ) .
Enter  or  conf i rm the date us ing the
ffitey.

The d isplay asks for  the entry  or  con-
f i rmat ion of  the stat ion point  number.
The number d isp layed is  the previous
stat ion point  number +1
Press @p to conf  i rm th is  number (or

input  a s tat ion number (between 1 and
9999) and enter  i t  wi th @$).

I
|.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

u
z
b
3.
b
z
E
E
E
E;
E;
E,
E
E
F
F
E
B

< Opt ional  code entry >

.  ABCDEFGHI  J
Press 01 23456789
'.Qrt'

1.500 m

< Enter Instr Ht > ff i

Select

Set 0ppm

Set value

@ For ls;p"ilC format

C Select  format:

Stn point  data

Record?:  Yes/No

Date yy.mm.dd

89 .1  1 .20

( Enter date ) ffi t \

Stn poin l

'N.ä.; s

I
6f
I

I r. 15"c I
I  

P.  1013mbar I
I

lnput temp Sf
I

Input press Sf
I

( Enter N-coordinate > ffif
(  Enter Ecoordinate ) @S
( Enter Z-coordinate > @$

t

3)  l f  the  "Record ing"  parameter  "Set

code"  op t ion  is  "Set " ,  inpu t  the  re -
quired code as described in 4) on page
Ä Q

The display requests the inst rument
height  va lue.  Enter  or  conf i rm the
instrument  height  us ing tne f f f  t<ey.

The d isplay now asks for  the input  of
the atmospher ic  correct ion value.  As
in Sect ion 9.2 on page 19,  input  f f i
to  set  0ppm, which is  recorded as a
temperature and pressure value,  or
press R then input  the temperature
and pressure, pressing Sf to enter
eacn varue.

The d isplay asks for  the conf  i rmat ion
or  input  of  the stat ion N-,  E-  and Z-
coordinates.  Conf i rm or  enter  the
coordinate values,  pressing @ to enter
eacn value.

4 l

5 )

ffi

oppm
Set

t
6)

ST JI\i:
E
z

( Enter Stn No. > @$
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;q,t, PPiil*1..:
I

After entry of the Z-coordinate value,
the display flashes "Stn point data,,
whi le  the data is  being recorded,  then"Record end",  and the d isplay returns
to the "Select format" display.

o l f  there is  some problem wi th the data
communicat ion,  the data error  d isp lay"Record error"  wi l l  be d isplav 'ed and
the data wi l l  not  be recorded.

1 ) Press ti ib ,o start the data recording.
The d isplav f  lashes "  lnst r  lD"  whi le
the data is being recorded, then
"Record end" and the d isplay returns
to the "Select  format"  d isp lav.

o l f  there is  some problem wi th the data
communicat ion,  the data error  d isp lay
"Record error"  wi l l  be d isplayed and
the data wi l l  not  be recorded.

18. CHECKS AND ADJUSTMENTS

I t  is  important  that  the SET2B is  per iodical ly  checked and ad. iust -

ed.  In  addi t ion,  the inst rument  should be checked af ter  t rans-
por tat ion,  long storage or  when damage to the inst rument  is

suspected to have occurred. The checks should be performed as

f  o l lows:

18.1 ANGLE MEASURING FUNCTION

18 .1  . 1  P la te  l eve l
18." i  .2  Clrcular  level
18.1.3 Ret ic le adjustments

a)  Perpendicular i ty  of  the ret ic le  to the hor izonta l  ax is

b)  Ver t ica l  and hor izonta l  ret ic le  l ine posi t ions
' l  8 .1 .4 Coinc idence of  the d is tance measur ing ax is  wi th the

reticle
18 .1 .5  Op t i ca l  P lummet

18.1.1 Plate level

The glass tube of the plate level is sensitive to temperature change

or shock. Be sure to check the plate level @ before use.

1 ) See the f igures below for relation between bubble movement

and rotation of the levell ing screws.

^,ff^ö@
2) Turn the upper par t  of  the SET2B unt i l  the p late level  is

paral le l  to  a l ine between level l ing screws A and B.  Then
centre the bubble using levell ing screws A and B.

Record end

t

3 Select  format:

Stn point  data
Record?:  Yes/No

@ For lil, ' tpl format:

C Select format:
Ins t r  lD

Record?: Yes/No

t

Record end

t

O Select  format:

I ns t r  lD
Record?:  Yes/No

- 5 6 -



l 3
Turn the upper par t  90"  (100gon) unt i l  the p late level  is
perpendicular  to  a l ine between level l ing screws A and B.  Then
centre the bubble by turn ing level l ing screw C.

7_
z 18.1.2 Circular  level

When the  p la te  leve l  ad jus tment  i s  comple te ,  the  c i rcu la r  leve l  @
shou ld  be  checked.  Note  the  d i rec t ion  o f f -cen t re  o f  the  bubb le .

Loosen the  ad jus t ing  screw @ far thes t  f rom tha t  d i rec t ion  and

t igh ten  the  o ther  ad jus t ing  screws to  cent re  the  bubb le .  Ensure

tha t  the  tens ion  o f  each screw t igh ten ing  is  the  same a f te r  ad jus t -

ment

18.1.3 Reticle adiustments

a)  Perpendicular i ty  of  the ret ic le  to the hor izonta l  ax is

1 )  Select  and s ight  a c lear  target  on the upper par t  A of  the
ver t ica l  ret ic le  l ine.

2 l  Turn the te lescope s lowly upward wi th the ver t ica l  f ine
mot ion screw @ unt i l  the target  s l ides to the lower par t  B.
l f  the target  is  s t i l l  centra l ly  wi th in the ver t ica l  l ines,  no adjust-
ment is necessary. lf necessary, adjust as follows.

3)  Unscrew the ret ic le  cover  @.
4)  Sl ight ly  loosen one ver t ica l  and one hor izonta l  adjust ing screw

bv a cer ta in amount .
5)  Place a smal l  p iece of  p last ic  or  wood against  one s ide of  the

top adjusting screw as a buffer.
6)  Look through the eyepiece and gent ly  tap the p iece of  p last ic

or  wood to rotate the ret ic le  s l iqht lv .

Leve l l ing  screw

Pla te  leve l  bubb le

6)

A-@
apsZ/e

E
Fr

E:,
E

4) Turn the upper par t  1B0o (200gon).  Correct  any bubble
deviat ion by hal f  the amount  wi th level l ing screw C.

^ö:@
5) correct  the remain ing hal f  deviat ion by turn ing the p late rever

adjust ing screw @ wi th the adjust ing p in.

t i l
F
L
L
t
E.
E
E
E
t
E

Repeat  2)  to  5)  above unt i l
posi t ion for  any posi t ion of

the bubble remains in  the same
the upper par t .
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u
2
h
3
z
2
E:
E
E,
E,
E;
E
E,
Ei
E
E
ß

s

7 l

2 l

Re- t igh ten  the  two ad jus t ing  screws ( loosened in  4 ) )  by  the
same amount .  Check  the  re t i c le  perpend icu la r i t y  aga in  and
read jus t  i f  necessary .  Rep lace  the  re t i c le  cover  @.

b) Vert ica l  and hor izonta l  ret ic le  l ine posi t ions

When the index error  adjustment  is  complete,  the posi t ion of  the
ret ic le should be checked.
1)  Level  the SET2B. Select  a c lear  target  at  a hor izonta l  d is tance

o f  50  to  100m.

Af ter  indexing the ver t ica l  c i rc le,  s ight  the target  and take the
hor izonta l  angle reading in  face le f t  (V1) ,  e.g.  at  = 18 '34 '00"
la1 = 2O.6296 gon) and the vertical angle reading, e.g. b, =

90'30 '10"  (b l  = 100.5586gon).

3)  Next ,  in  face r ight  (V2) ,  s ight  the same target .  Take the hor i -
zonta l  angle reading,  e.9.  är  = 198'34 '10"  (ar  = 220.63269on)
and the ver t ica l  angle reading,  e.9.  br  = 269"30'00"  (br  =

299.4444 gonl.
4 )  Ca l cu la te  d r  -  ä1 ,  b r  +  b / .

3r  -  a t  = 198"34'10"  -  ' l  8"34 '00"  = 180"00'10"
lar - at = 220.6326 gon - 20.6296 gon = 200'0030 gon)
b7 + b7 = 269'30 '00"  + 90"30'10"  = 360'00 '10"
(b,  + b l  =299.4444 gon + 100.5586gon = 400.00309on)

5)  When the ret ic le  is  in  the normal  posi t ion,  your  resul ts  should
show that  ar  -  a t  is  wi th in 20"  (0.0060 gon) of  180" (200 gon)
and b,  + by is  wi th in 20"  (0.0060 gon) of  360'  (400 gon).  l f
the d i f ference of  a,  -  a7 f rom 180o (200gon) or  br  + b/  f rom
360'  (400gon) is  20"  (0.0060gon) or  greater  af ter  several
chöcks,  adjust  as fo l lows:

6)  Whi le s t i l l  in  face r ight  (V2) ,  use the hor izonta l  and ver t ica l
f ine mot ion screws to adjust  the lower d isp lay,  ac,  and the
uppe r  d i sp lay ,  b " ,  t o  read :

a t + a "
a , = t t t - + 9 0 "

b " - b r
b,  =. ; t  + 180o

Examp le :
l f  ay = 19"30'OO" ar  = 198o34'30"

bl  = 90 '30 '10"  br  = 269"30'10"

18'34' �00" + 198'34' �30"
+ 90"

2

269"30' �10" -  90'30'10"
+ 180'

Look th rough the  te lescope.  The ta rge l
the  ver t i ca l  and hor izon ta l  re t i c le  l ines .

is  seen shi f ted f rom

I
I
I
I

1 l

I

I
I
I
I
I
I
I
I
I
I
I
t

a t + a "
a, = *ti- + 90" =

=  198"34 '15 "

,, = V++ 18oo =
= 269"30'00"

1 l
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8)  Remove the  re t i c le  ad jus tment  cover  @

Ad jus t i ng  sc rews

e"

I

rr-'Fr
B r
E : f
E I
e l
2 l
E i l
3 : I
E: I
E; il
Et I
Er I
Ei I
Ei I
E i l
s f
s l
F,il

i 0 )  Rep lace  the  re t i c le  ad jus tment  cover .

Th is  ad jus tment  i s  very  de l i ca te .  l f  you  f ind  i t  d i f f  i cu l t ,  p lease

contact our agent.

After this adlustment, check the coincidence of the
d is tance measur ing  ax is  w i th  the  re t i c le .

18.1.4 Coincidence of the distance measuring axis with the
reticle

When the ret ic le  has been checked,  check the d is tance measur ing
axis re lat ive to the ret ic le  as fo l lows.
1 )  Level  the SET2B. Set  up the ref lect ing pr ism at  a hor izonta l

d i s rance  o f  50  to  100m (150  to  300 f t ) ,

2)  Sight  the ref lect ing pr ism centre and take the hor izonta l  and
vert ica l  angle readings.  (H and Z respect ive ly)

e

e)Adjust  the ret ic le  s ideways wi th the adjust ing screws unt i l  the
target  is  centra l ly  wi th in the ver t ica l  l ines,  and then adjust  i t
up or  down wi th the screws unt i l  the target  is  centra l ly  wi th in
the hor izonta l  l ines.
For  example,  to  move the ver t ica l  ret ic le  to the r ight  ( le f t )
s ide,  f i rs t  s l ight ly  loosen the le f t  ( r ight)  adjust ing screw, then
t ighten the r ight  ( le f t )  adjust ing screw by the same amount .
Repeat unti l the reticle comes close to the target centre.
In the same wav.  to  move the hor izonta l  ret ic le  l ine down
(up) ,  s l ight ly  loosen the top (bot tom) screw, then t ighten the
bot tom ( top)  screw by the same amount  and repeat  unt i l  the
reticle comes close to the tarqet centre.

t

3)+ In  Basic mode,  press @ * ö on the
that  "Signal  *  "  is  d isp layed.

I
l ,

- o J -

kevboard and check
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5)

rour more reaorngs are necessary.
Turn the hor izonta l  or  ver t ica l  f ine mot ion screw s lowly unt i l
the return s ignal  "*"  mark goes of f .  Then take readings.
Readings H1,Hr:  when the te lescope is  d i rected to the le f t

( r ight)  of  the s ighted d i rect ion in  2)  above.
Readings Zo,Zb:  when the te lescope is  d i rected above

(below) the s ighted d i rect ion in  2)  above.
Check the d i f ferences of  H;  (H7) against  H,  and Zä (Znl
against  Z.
When the four  d i f ferences obta ined are a l l  larger  than 2.5,
(0.0469on),  the coinc idence is  normal .  l f  the d i f ferences
obta ined are less than 2.5 '  (0.046gon),  p lease contact  our
aqent .

18.1.5 Optical plummet

1)  Level  the SET2B. Centre a surveying point  in  the ret ic le  of  the
opt ica l  p lummet.  Loosen the hor izonta l  c lamp and turn the
upper par t  through 180'  (200gon).  l f  the surveying point  is
st i l l  centred,  no adjustment  is  necessary.

2)  l f  the surveying point  is  of f -centre,  correct  hal f  the deviat ion
wi th the four  adjust ing screws,  and correct  the remain ing hal f
wi th the level l inq screws.

3) Repeat the adjustment if necessary.

Ed
EFFf

I

Bfr
Eil
hq
r i l
E I
r f
E I
Eiil
B t
EiFI

I
Tt

I
B'f
8.il
s,|
Ft
dr

4 l 18.2 DISTANCE MEASURING FUNCTION

18.2.1 Gheck flow chart

red on the next  page
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I  ndex  Hor izon ta l
and Ver t i ca l  c i rc les

S igh t  re f lec t ing
prism correctly o
and press S! f

Continued on



Note:  l f  er ror  codes EXXX
Sokkisha agent .

are displayed, please contact your

w
18.2.2 Additive distance constant

E  L -

-E The additive distance constant of the SET2BFl -r 
before delivery. However, the additive constant

E*f
E:"t:f
Eil
et
Gf,
G:il
Eil
Eil

I

Ef,
eil
Fil

t ime and so should be determined per iodical ly

correct distances measured.
1)  Determin ing the addi t ive d is tance constant .

is  adjusted to 0
can change with

and then used to

The most  re l iab le method of  determin ing the addi t ive d is tance
constant  is  to  test  the SET2B on an establ ished base l ine wi th
a maximum range of  approximately  

' l  
,000 m, and wi th 6 to 8

intermediate stat ions spaced at  mul t ip les of  the inst rument
uni t  length,  which is  10 m. F ine measurement  should be taken
in a l l  combinat ions of  the 6 to 8 stat ions.
l f  an addi t ive d is tance constant  of  greater  than 3 mm is  found
please contact our agent.

2)  Conf i rmat ion of  the addi t ive d is tance constant  K i f  a  base l ine
is  not  avai lable.
a.  Select  points A and B on f la t  ground about  100m (300f t )

and C in the middle.
b.  Set  up the SET2B at  A,  and measure ( f ine measurement)

the d is tance AB.
Note:  Be sure pr ism height  is  the same as the height  of  the

SET2B object ive lens centre.  l f  ground is  not  level ,
use an automatic level to set correct instrument
heights of  a l l  po ints.

[S-]---Ji-"r.*" I
I EDM measurement I
I mode I-------r------
[-r_-;g 

--l
------r-----

"S  d is t "  f lashes?

Yes

N o

N o

Distance displayed
after 5 seconds?

Yes

Dis tance d isp layed
successively?

Yes

Pres E
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c .  Sh i f t  the  SET2Bto  C,and measure  the  d is tance CA and CB.

d.  Compute the addi t ive d is tance error  K us ing the formula:
K = A B - ( C A + 9 3 1

AB, eÄ,  CB: Average of  ten measuremenrs.
e.  Obta in the K value three t imes.  l f  a l l  K are greater  than

3 mm, contact  our  agenr.

19.  FOR ANGLE MEASUREMENT OF THE
HIGHEST ACCURACY

19.1 LEVELLING BY REFERRING TO THE DISPLAY

For the most accurate measurement of horizontal angles, particu-

larlv for steep observations, the SET2B should be levelled using

the t i l t  angle d isp lay.  The index error  of  the t i l t  angle can be

el iminated by tak ing readings on 0"  and 180o.

Note:  To d isplay the t i l t  angles,  the "Ti l t  correct ion (dual  ax is)"
parameter must be set to "on" (J-+ symbol shown in

smal l  upper d isp lay) .  See page 43- .

1)  Level  the SET2B wi th the p late level  @.
2) Tighten the vertical clamp @ with the telescope approximately

hor izonta l .
3) Use the horizontal clamp @ to turn the upper part of the

SET2B until the plate level is parallel to a l ine between

levell ing screws A and B. Then. in theodolite mode, press

@* &äto set  the hor izonta l  angle to 0 '  (0gon).

zA 89"12'�34"
HAR 0'00'00"

4)  Press @f to d lsp lay the X and Y t i l t  angle.

Eil
+
Et
ry
ä

.@"Jru':
$24 t

;;;F
5) Wait for a few seconds

Then press @* tä

Ti l t  angle

x 0"00'09"
Y -0000'10"

unt i l  the t i l t  angle reading is  s teady.

Til t  angle
Face 2

HAR 0'00'00"



t-
I

6) Turn the upper par t  of  the SET2B through 180o (200gon).

Til t  angle
Face 2

HAR 180"00'�00"

19.2 MANUALLY INDEXING VERTICAL CIRCLE BY FACE
LEFT, FACE RIGHT READINGS

Like every theodol i te ,  the SET2B wi l l  have a ver t ica l  index error .
For  angle measurement  of  the h ighest  accuracy,  the ver t ica l  index
error  can be removed as fo l lows.
1)  From the Basic mode,  press f f i  +  6 l  to  enter  the inst rument

parameters mode.  Select  the "V indexing"  parameter  and
change the set t ing to "2.  Manual"  (See page 43-  for  more
informat ion.) .  Press $f  to  ex i t  to  the Basic mode,  and swi tch
of f  the inst rument .

2)  Ensure that  the SET2B is  level ,  swi tch on the inst rument  and
make sure that  the d isplay appears as shown below:

ZA Face 1
HAR O SET

3) In face le f t  (V1) ,  accurate lV s ight  a c lear  target  at  a hor izonta l
d is tance of  about  30 m (100f t ) .

o s r
4) Press @ and ffif .

ZA Face 2
HAR O SET

7) Wait for a few seconds
Then press @+ ff i to
anq le  va lues .

unt i l  the angle reading
display the corrected X

is s teady.
and  Y  t i l t

8 )

Ti l t  angle

x 0000'13"
Y -0000'07"

Referr ing to the d isplayed t i l t  angle values,  level  the SET2B
using level l ing screws A and B unt i l  the d isplayed X value is
0ol ' l  " ,  then use level l ing screw C unt i l  the d isplayed Y axis
value is  0o11 " .

The ver t ica l  ax is  level l ing errors have now been minimized.

Ti l t  angle

x 0'00'00"
Y 0'00'00"

Q) Press EP to return to theodolite mode, or press Ef to go to
Basic mode.

Note: The index correction is lost when the SET2B is switched
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5)  Next ,  in  face  r igh t  (V2) ,  accura te ly  s igh t  the  same ta rge t .

o s T
Press SU and ff if . When the vertical circle is indexed, the
display appears as below.

zA 289'56'�00"
HAR O SET

o l f  the power swi tch has been turned OFF, the ver t ica l  c i rc le
must  be indexed again.
When moving the SET2B af ter  measurement ,  turn the power
O F F .

o  Index  the  ho r i zon ta l  c i r c l e .

20.  FOR DISTANCE MEASUREMENT OF THE
HIGHEST ACCURACY

20.1 ACCURACY OF MEASUREMENT OF ATMOSPHERIC
CONDITIONS

The re lat ion between measured d is tance and the veloc i ty  of  l ight
is  g iven by

T:  The per iod between l ight  emiss ion and recept ion.
C:  The veloc i ty  of  l ight  in  the a i r .

Co:  The veloc i ty  of  l ight  in  a vacuum.
n:  Refract ive index of  the a i r .

The measured distance is affected by variation in the ref ractive
rndex

d q  =  -  d n  
:  d n  ( o r  d D  =  D . d n )

D n

Therefore, the accuracy of measurement of the refractive index
must be the same as that of the measured distance.
To calculate refractive index to an accuracy of 2 ppm, tempera-
ture must  be measured to wi th in 1oC and oressure to wi th in
5  m m H g .

2O.2 TO OBTAIN THE ATMOSPHERIC PRESSURE

To obta in the average ref ract ive index of  the a i r  throughout  the
measured l ight  path,  you should use the average atmospher ic
pressu re.
In f la t  terra in there is  l i t t le  var iat ion in  the atmosoher ic  oressure.
In mounta ins,  the fo l lowing calculat ion should be used.

T  T C ^
D = T c =  z ;

B
E
B
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Example:

Z r = 6 5 0 m

Avgrage sea levg l

I  Tempera tu  rs  to  :  20-  C
I  P r g s s u r e  P o ;  T 6 0 m m H g

T e m p e r a t u r e  t l zo'c
P r e s s u r e  P ,

2 1  =  3 3 0 m
tr  = 20"C

330
18 .4OO (1  +  0 .00367  x  20 )

18 ,400  (1  +  0 .00367  x  19 )

By the Laplace formula

Zn - 7o = 18,400 (1 + 0.00367 t+ ) Log (po/pn )

t :  Temperature ( 'C)
Z:  Height  above sea level  (m)
P:  Pressure (mmHg)

z n - z o
{ r-os eo -

P n  =  1 0 ' re,aoo [ 1 +0.00367 (b+)]

Po = 760 mmHg
to = 20oC

{ uos zoo -
P r  =  1 0 '

{ uos zoo -
P r  =  1 0 '

Average pressure: 71 7.5 mmHg

- 7 5  -

x 3,000 m

20.3

The
I t  i s

INFLUENCE OF RELATIVE HUMIDITY

inf luence of  humidi ty  is  very smal l .
main ly  of  importance in very hot  and humid condi t ions.

Target  po in t

/  T e m p e r a t u r e  t . :  1  B o  C
I  Pressure  P,

'/,

z
=

Correction factor (ppm)

_ 0.0615 x e (mbar)
+0 .003661  x t ( 'C )

Partial water
vapour pressure
Temperature

1

E .

- 1 0

l f  you take the in f luence of  re lat ive humidi ty  in to account ,  p lease
compute the distance D' by the following method.
1 ) Enter temperature and pressure values, the correction factor A

is  calculated and d isplayed on the sub d isplay.
And measure the distance. . . . D

2) Measure the relative humidity and read the correction factor B
from above table.

3)  Compute the d is tance D'  us ing the fo l lowing formula.

o ' = J * ( A + B ) 1 0 - 6l i f f i o= ; - xD(m)
e.g. Temperature 30oC, Pressure 1,020 mbar,

Relat ive humidi ty  80%.
Measured d is tance d isplayed on SET2B, D=3.000m.

A=12  ( sub  d i sp lay ) ,  B=2  (above  tab le )

1 + ( l Z p p m + 2 p p m ) x 1 0 - 6

@
= 3,000.0059 m

50 fc)

22  =  650m
tz  =  18 'C

) = z g r

D ' =



2 1 .  P O W E R  S U P P L I E S

The SET2B can be  opera ted  w i th

*  S tandard  se t .

Opt iona l  accessor ies  a re  no t

m a r k e d  w i t h  a n  a s t e r i s k .

t h e  f o l l o w i n g  c o m b i n a t i o n s

' 1 2 r o 1 5 h o u r s

c nar9e r
c D c t  1
( 1 0 0  t o  1 2 0 V  A C )
c o c l  r  D

' l  hour  qu ick
charger
c D c l  2 4
( 1 2 0 V  A C )

t  hour  c igar
l igh ter  charger
c D c l  3
( 1 2 V  D C )

t  h o u r  q u i c k
cnarger
c D c l  5
( 1 0 0 . 1 2 0 .
220,240V AC)

E
v
E( 220  ro  240V  AC)

E
E
E
E,r

E
E
E
E

F
E
F

t  l n t e r n a l
b a t t e r y
B D C l  8

*  B a t t e r y
c h a r g r n g
a d a p t o r
E D C l  1

*  SET2B
AC power  adaptor
EDC2
( 1 0 0  t o  2 4 0 V  A C )

C a b l e  t o

Use the SET2B only wi th the combinat ions shown here.

Note:  When using the SET2B wi th external  power suppl ies,  i t  is
recommended that for the most accurate angle measure-
ments,  the BDClB bat tery be le f t  in  p lace to balance the
weight  on the axes.

E
E

rt
qQ-F*.=. , - - -* , -*
Cable  (6V l  N)  Boc12 15  hours  charger

E O C 3  c D c 1 4 A

^2 f(\ä'J3"i;'nn'"'
-6 -sl

.",",99*",,",, lg1 s:,l,i,;" *,
.."#;,;", 

V EDcs
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Battery charging Precautions

To charge the battery, use only the recommended charger.

Charge the battery at least once a month if i t is not used for
a long t ime.

Charge the battery at a temperature between 10"C and 40"C.

Before us ing EDC2 or  CDC15,  set  the vol tage selector  to  the
proper vol tage.

EDC14 has a breaker  swi tch.  Normal ly  the red mark appears
on the breaker .  l f  not ,  set  the red mark in  p lace.

5) When using a car battery. make sure that the polarity is
correct.

6)  Make sure that  the c igar  l ighter  has 12V output  and that  the
negat ive terminal  is  grounded.

7) When charging the battery, f irst connect it to the battery
charger  and then connect  the charger  to the power supply.
Check that the battery charger l ight is on. lf not switch
power supply of f  and on again unt i l  the l ight  comes on.

8)  The bat tery charger  may become warm whi le  charging.  This
i s  no rma l .

9)  Do not  charge the bat tery for  any longer than speci f ied.

10)  Store the bat tery in  a p lace where thetemperature is  between
0oC and 40oC.

1 1)  Bat tery operat ing l i fe  is  shor tened at  ext reme temperatures.



22.  REFLECTING PRISMS AND ACCESSORIES

Al l  SOKKIA re f lec t ing  pr isms and the i r  accessor ies  have s tan-

dard ized screws (5 /8"  x  1  1  th read)  fo r  easy  compat ib i l i t v .

u
v
z
v

3.
E
E
E,
E
E
E
E
E
C
E:
E
F

gw&ww
APS34 APS3I APS33 APSgI

'  A l l  t he  equ ipmen t  desc r i bed
above is opt ional .

fl

&w

i r
i T
i i l
i t

ir
i l

t
I
il

i n
lr
ir
in
in
ir
if
It
F

Precautions

1 ) C a r e f u l l y  f a c e  t h e  r e f l e c t i n g  p r i s m  t o w a r d s  t h e  i n s t r u m e n t ;

s i g h t  t h e  t a r g e t  c e n t r e  a c c u r a l e l y .

2 )  To  use the  t r ip le  p r ism assembly  AP31 or  AP32 as  a  s ing le
p r i s m  ( e . 9 .  f o r  s h o r t  d i s t a n c e s ) ,  m o u n t  t h e  s i n g l e  p r i s m  A P 0 1

i n  t h e  c e n t r e  h o l e  o f  t h e  t r i p l e  p r i s m  h o l d e r .

3 )  Check  tha t  
"236"  ( the  he igh t  o f  the  SET2B)  is  d isp layed in

t h e  w i n d o w  o f  t h e  i n s t r u m e n t  h e i g h t  a d a p t o r  A P 4 1 .

The he igh t  o f  the  AP41 can be  ad jus ted  as  fo l lows:

O Loosen the  two f  i x ing  screws.

@ Turn  the  cent re  par t  counterc lockwise  to  un lock  i t .

@Move i t  up  or  down unt i l  "236"  appears  in  the  w indow.

@ Turn  the  cent re  par t  c lockwise  to  re - lock  i t .

@ T igh ten  the  f  i x ing  screws.

- i . - l

( i5.,)

4) Use the p late level  on the AP41 to adjust  the t r ibrach c i rcu lar
level  as in  18.1 .2.

5 )  Check  the  op t i ca l  p l ummet  o f  t he  AP41  as  i n  18 . ,1 .5 .
Af ter  a l l  checks and adlustments have been completed,  make
sure that  the AP41 opt ica l  p lummet s ights the same point  as
the  op t i ca l  p l ummet  o f  t he  SET2B.

rrrlr I
@
-DD'
'ltir 

I
@
@
'T?JT ]

flm#t\
t

m
Targe t  f l uo rescen t  pa in t  f i n i sh i ng  a l l ows  c l ea re r  s i gh t i ng  i n  adve rse
observing condi t ions.

dl

APOl S
@ O

.f\
A P 4 I

/  r = ) \
t v \

i 
tu,tt 

l

\ e  c /
\  MAOO MAOI i

w / f u a \\w^)
A P T r  ( = S P S 3 )

AP62 (=P5)

I

@
A P  1 2

I

^rq,,

AP6I

2 m

AP61
{ =  L L
A P 6 1
( =  L L

- 1 8 -
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23. STANDARD EOUIPMENT

SET2B ma in  un i t
In ternal  bat tery,  BDC18 .  .
Battery charger,

c D C l l / C D C 1 1 D . . . . . . .
Bat tery charging adaptor ,

1
2

E D C l  1
Tubular  compass,  CP7

( a c c u r a c y :  t 1 o ) . . . . . .
Lens cap
Lens hood

v
b
b
v
z
3
B
E
E.
f:
E
E
E
F
fr

r{
I
i r
lr
i f
ir
lr

24. OPTIONAL ACCESSORIES

24.1 INTERFACE CABLES DOCl, DOC25/DOC26|DOC27

The interface cable DOCl can be used for direct two-way com-
municat ion between the SET2B and a host  computer .  This  cable
is  not  prov ided wi th a connector  on the computer  end of  the
cable.
Also avai lable are:  DOC25: NEC connector

DOC26: IBM connector
DOC27: Toshiba J3100

24.2 ELECTRONIC FIELD BOOK SDR SERIES

The SDR ser ies col lects and stores s lope d is tance,  zeni th and
hor izonta l  angle data f rom the SET2B.
Calculat ions can be per formed on the data so that  the measure-
ments can be ver i f  ied in  the f  ie ld.
The stored data can be t ransmit ted to a data processing system.

V i n y l  c o v e r  . . . .
Plumb bob
Tool  pouch
Screwdriver
Lens brush

. . 1

. . 1

. . 1

A d j u s t i n g p i n . .  . . .
C l e a n i n g c l o t h . . . . .
Operator 's  manual  .  .
Carry ing case,  SC78

, . .  ' .  2
. . . . . 1
. . . . . 1

,l

, , 4 ,A "  (UM3)  X  4
CMOS
3 2 , 6 4  o r  1 2 8  K
6 4 K
33 keys
LCD
300, 600, 1200,2400,
4800, 9600 bps
0 to 50oC 132 to 122"F
4 5 0 9  ( 1  l b )

t|-t
t:t
lltEE"EElt +
@

SDR ser ies

SDR ser ies speci f icat ions
Power source:
Memory type:

RAM
ROM

Keyboard:
D i sp lay :
Baud rate:

Operating temperature range
Weight :

- 8 1  -



24.3  DIAGONAL EYEPIECE DE18

The d iagona l  eyep iece  is  conven ien t  fo r  s teep observa t ions
in  p laces  where  space around the  ins t rument  i s  l im i ted .
Remove the  eyep iece  @ by  loosen ing  the  mount ing  r ing ,
screw in  the  d iagona l  eyep iece .

Se t t i ng  up  t he  DE18

@ffi

a n d

a n d

24.4 SOLAR FILTER OF2IOF2A

For observat ions to the sun,  and where g lare is
OF2 and OF2A ( f l ip-up type)  f i l ters are mounted
t ive lens.

present. The
on the objec-

oF2

- 8 2 -

not  being

E
E'
E.
E

25.  SPECTFICATIONS

Distance measurement
Range:

Average condi t ions:

ComPact  Pr ism
Standard Pr ism
Standard Prism
Standard Pr ism

Standard deviat ion:

D i sp lay :

(S l i gh t  haze ,  v i s i b i l i t y  abou t  20  km,
sunny  pe r i ods ,  weak  sc in t i l l a t i on )

CP01 :  1 .3 m to 800 m (2,600 f t )
APxl  :  1  .3 m to 2,4O0 m (7,800 f t )
A P x 3 :  1 . 3 m  t o  3 , 1 0 0 m  ( 1 0 , 1 0 0 f t )
A P x 9 :  ' 1 . 3 m  t o  3 , 7 0 0 m  ( 1 2 , 1 0 0 f t )

F ine  meas . :  1  (3  mm +  2  ppm.  D )
Coarse meas. :  *  (5 mm + b ppm. D)
2 LCD dot  matr ix  d isp lays;
main d isplay (48 characters)  and
sub d isplay (12 characters)  on each
instrument  face.
Maximum slope d is tance
9,999.999 m (32,808.33 f t ) .
F ine measurement :  1 mm (0.01 f t )
Coarse measurement :  1 mm (0.01 f t )
Tracking measurement :  10 mm

F
F

Min imum d i sp lay

(When  t i l t  compensa t i on  and , ,C*R  co r rec t i on , ,  a re
app l i ed .  )

F,
F
F '
F
F

( 0 . 1 f t )

Measur ing t ime Mode

F  i ne
measure-

ment
measure-

Track ing
measure-

ment

Slope d is tance 4 . 9 s +
every 3.2 s

i . 8 s +
every 0.8 s

1 . 6 s +
every 0.3 s

Hor izonta l  d is tance 4 . 9 s  +
every 3.3 s

2 . 0 s  +
every 0.8 s

1 . 8 s  +
every 0.3 sHeight  d i f ference

Coordinates 5 . 3 s +
every 3.3 s

2 . 5 s +
everv 0.8 s

2 . 2 s  +
every 0.7 s

Remote e levat ion 0.7 s + every 0.5 s
Hor izonta l  d is tance
between two points

5 . 8 s  +
every 3.3 s

3 . 0 s +
every 0.8 s

2 . 8 s +
every 0.7 s



Input  temperature and pressure for
automat ic  ppm calculat ion to near-
est  1 ppm.

-30"c to +60"c ( "c /oF selectable)
500  mb  to  1 ,400  mb  (mb /mmHg/
inchHg  se lec tab le )

-99 mm to +99 mm ( in 1 mm steps)

Se lec tab le  ON/OFF
Selectable ON/OFF
ln f ra red  LED
Automat ic

117  mm (7  i nches )
45  mm (1  8  i nches )
30x
3 "
E rect
1 '30' (26 m/ l ,000 m )
1 .3  m  (4 .3  f t )
Br ight  or  d im set t ings

Hor izonta l  and Vert ica l  c i rc les
Type:  Incremental  wi th 0 index 

tM in imum d i sp lay :  1 "  (0 .2  mgon)

Atmospher ic  correct ion :

Input  temperature
range.

Input  pressure range:

Pr ism constant
correct ion:

Earth-curvature and
ref racti on correction :

Aud io  t a rge t  acqu i s i t i on :
Signal  source:
L igh t  i n tens i t y  con t ro l :

Angle measurement
Telescope

Length:
Aperture:
Magni f  icat ion:
Resolv ing power:
lmage :
F ie ld  o f  v i ew :
M in imum focus :
Re t i c l e  i l l um ina t i on :

Accuracy

n :

Automatic compensator
Type:
M in imum d i sp lay :
Range of  compensat ion:

Display
Range:

Standard deviat ion of  mean of
measurement  taken in posi t ions I
and I I  (DlN 187231
2" (0.6 mgon)
2 "  (0 .6  mgon)

Selectable ON/OFF
L iqu id ,  2 -ax i s  t i l t  senso r
1 "  (0 .2  mgon)
r3 '

-  1  ,999'59 '59"  to 1 ,999'59 '59"
(- 1 ,999.99989on to 1 ,999.99989on)
- 8 4 -

t
L
&
E
E
B
E
B
E
Ir

Measur ing mode
Hor i zon ta l  ang le :
Vert ica l  angle:

Measu r i ng  t ime :

Sensi t iv i ty  of  levels
Plate level :
C i r cu la r  l eve l :

Opt ica l  p lummet
lmage :
Magni f  icat ion:
M in imum focus :

Data input/output:

Sel f  -d iagnost ic  f  unct ion :
Power saving cut off :
Operating temperature :
Power source:

Work ing durat ion
at  25"C 177"F\ :

Cha rg ing

Inst rument
Size:

he igh t :

R ight /Lef t /RePet i t ion of  angles
Zen i th  0o  (Ogon)  o r
Hor i zon ta l  0 "  (0  gon )  o r
Hor izonta l  0"190" (0 gon + 100 gon)
Less than 0.5 s

20 "12mm
1 0 ' 1 2 m m

E rect
3 x
0 . 1  m  ( 0 . 3 f t )

Asynchronous ser ia l ,  RS 232C
compat ib le
Provided
30 minutes af ter  operat ion
-20oC to  +50oC ( -4 "F  to  +122oF \
N i -Cd  ba t te ry ,  BDC18  (6V)
Distance & Angle measurement :
2 .3  hou rs  (abou t  2 ,100  po in t s )
(Coarse measurement  mode,  Single
measurement, Measurement i nterval
=every 4 seconds)
Angle measurement  only  at  25"C:
t  hou rs
Using opt ional  bat tery BDC|2;
Angle and d is tance:  16 hours
12 to 15 hours,  s tandard charger
CDCl  1 /CDC1 1  D  (depend ing  on  i n -
put voltages)
(1  hou r ,  op t i ona l  cha rge r  CDC124 ,
C D C 1 3 ,  C D C 1 5 , )
zJb mm
1 6 8  ( W )  x  1 7 7  ( D ) x  3 7 1  ( H )  m m
(Wi thou t  hand le :  H :  330mm)
7.4 kg (w/internal battery)

t
t
E
E;
E
E - 8 5 -
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26. MAINTENANCE

1) Wipe off moisture completely if the instrument gets wet
dur ing survey work.

2) Always clean the instrument before returning it to the case.

The lens requires special care, Dust it off with the lens
brush first, to remove minute particles. Then, after pro-
v id ing a l i t t le  condensat ion by breath ing on the lens,
wioe it with a soft clean cloth or lens tissue.

Store the SET2B in a dry room where the temperature remains
fa i r ly  constant .

lf the battery is discharged excessively, its l i fe may be
shortened. Store it in a charged state.

Check the tripod for loose fit and loose screws.

The specif ications and general appearance of the instrument may
be altered at any time and may differ from those appearing in
catalogues and this operator's manual.

- 8 6 -

',t,
it:

e
iE'
:E
,'E
, F
J I

{E
lF",

SOKKIA CORPORATION
öit  t  eur,on,  P.O. Box 2934, Over land Park,  Kansas 66201 '  U S'A

Phone 9 1 3-492-4900 Fax.  9 1 3-492-0 1 88

SOKKIA INC.
äZO D"n i r on  S t ree t ,  Un i t  1 .  Ma rkham,  On ta r i o ,  Canada  L3R  3K5

Phone416-475-1450 Fax.  416-475-1453

SOKKIA PTY LTD
107 Leicester  Street .  Car l ton.  Victor ia 3053

Phone 03-347 -5844 Fax. 03-34'7 -O7 40

SOKKIA NEW ZEALAND
10 ,  C .P .O .  Box  4464 ,20  Cons te l l a t i on  D r i ve ,  Ma i rang i  Bay .  Auck land

Auck land ,  New  Zea land
Phone0g-479-3064 Fax.  09-479-3066

SOKKIA B,V
Businesspark De Vaart ,  Damsluisweg 1 ,1332 EA Almere,  P O. Box 1292,

1300  BG A lmere ,  The  Ne the r l ands
Phone: O324O-2288O Fax. 03240'26241

SOKKIA LTD,
Un i t  5 .  Oak  Cou r t ,  Be t t s  Way .  C raw ley ,  Wes t  Sussex ,  RH10  2GB,

Un i t ed  K ingdom
Phone 0293-56'1 61 8 Fax.  0293-561 626

SOKKIA GmbH
Eml l -Ho f f  mann -S t r .  7a ,  5000  Koe ln  50 ,  Ge rmany
Phone2236-64058 Fax.2236-62675

SOKKIA S,A.
12 ,  Avenue  Gab r i e l  Pe r i ,  78360  Mon tesson ,  F rance
Phone 1 -30-53-09-73 Fax.  1-39-76-63-1 5

SOKKIA S, R.  L,
V ia  Bo logna  50 ,10152  To r i no ,  l t a l y
Phone 01 1 -248-0080 Fax.  011-248-2702

SOKKIA AB
Transportgatan 5,5-422 46 His ings Backa,  Sweden
Phone 031 -581 550 Fax.  031 -528580

SOKKIA N.V

Austra I  ia

iF: Sphere Businesspark
Be lg l um
Phone 02-466-82-30

,  D o o r n v e l d  1 - 1 A ,  B - 1 7 3 1  Z e l l i k  ( B r u s s e l s ) ,

Fax.  O2-466-83-00E:{
ß ,
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SOKKIA KOREA CO..LTD
Rm.  401 ,  Kwan  Seo  B ldg ,561 -20  S insa -Dong ,  Kangnam-ku ,  Seou l .
Republ ic  of  Korea
Phone02 -514 -0491  Fax .  O2 -514 -0495

SOKKIA PTE LTD
6001  Beach  Road ,  #21 -06 ,  Go lden  M i l e  Tower ,  S ingapo re  OT lg
Phone 292-5483 Fax. 293-1916
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SOKKIA CO.,LTD.
1  1 ,  TOMIGAYA 1  CHOME,
SHIBUYA KU,  TOKYO 151  ,  JAPAN
PHONE 03  3465  521  1  FAX.03  3465  5203
TELEX SURSOK J2851  8

8146 92.03.02.o Prinred in Japan
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