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Congratulations on your purchase of the SET CII Series!
Before using the instrument, please read this operator’s manual

and verify that all equipment is included, refer to P, 232
““STANDARD EQUIPMENT",

A version
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(<Important>

Tribrach clamp
locking screw

When the new SET C is shipped, the tribrach clamp is fixed with
a screw.

Loosen it and leave it loose. :

And if the SET C is again shipped, fix the tribrach clamp with the
screw to stop the tribrach becoming detached from the instru-
ment.

The specifications and general appearance of the instrument may be
altered at any time and may differ from those appearing in cata-
logues and this operator's manual.
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@ Ensure that the battery is charged before measurement.

‘Preparation for measurement

@ Battery mounting @

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

@ Display & Reticle illumination @ @ Setting instrument options @)

Angle & Distance measurement

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

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

Coordinate measurement

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

® 3-Dimensional coordinate measurement @

L L2 a2 B RE A 3 20 . Al B2 137 22 KT ER N

Advanced measurement functions

® Resection measurement @) ® Traverse-style measurement )
@ Offset measurement @ @ REM measurement @

@® Missing line measurement @
&. Setting-out measurement @ 7

Memory card operations

® Inserting & formatting card @ ® Changing Instr. options @ 5

@ Creating & Selecting Job @ @ Recording data <Instr.@ /Instr.station @/
Measured @/Note @/Code @ /Coord @>

@ Recalling data <Code @®/Coord B> ® Reviewing @@ Protecting ®

Troubleshooting - . ® Error messages @ 6



1. FEATURES

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

< MEMORY CARD OPERATION »

@ Set the job name

@® Record and review the data
Instrument data/Instrument station data/Measured data/Note/Co-
ordinate data/Feature code
One 64Kb card can store approximately 1000 measured target
points in angle and distance (S, V, H) format.

@ Recall the data stored on Card to Instrument
Feature code/Coordinate data

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

< COLLIMATION PROGRAM »> .
® The collimation error between the centre ofthe telescope reticle
andthe sighting line can be calculated, and the correction value
specified is set. (for angle measurement of high accuracy.)

< DATA OUTPUT >
@ The SET CIIRS232C-compatible data outputconnectorallows 2-
way communication with an external device.
©® Key operations allow the SET C to outputthe data stored on the

card via the data output connector to an external device using
an interface cable.
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® Never place the SET C directly on the ground.
Avoid damaging the tripod head and centring screw with sand or

dust.

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

@® Protect the SET C with an umbrelia.
against direct sunlight, rain and humidity.

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

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

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

® Remove the standard battery from the SET C before putting itin the
case.

® When:the SET C is placed in the carrying case, follow the layout
plan.

® Make sure that the SET C and the protective lining of the carrying
case are dry before closing the case. The case is hermetically
sealed and if moisture istrapped inside, damage to the instrument
could occur.



3. PARTS OF THE INSTRUMENT
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© Handle ® Circular level adjusting
@ Handle securing screw screws
© Instrument height mark ® Base plate
O Card cover ® Levelling foot screw
© Sub display ® Tribrach
® Main display ® Horizontal circle position-
@ Lower clamp ing ring
® Lower clamp cover ® Keyboard
© Tribrach clamp ® Obijective lens
® Circular level
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Tubular compass slot
Battery BDC25

Optical plummet focussing
ring

Optical plummet eyepiece
Power switch

Horizontal clamp
Horizontal fine motion
screw

Data output connector
External power source
connector

O 6050069

25

Plate level

Plate level adjusting screw
Vertical clamp

Vertical fine motion screw
Telescope transitting knob
Telescope eyepiece
Telescope reticle adjust-
ment cover

Telescope focussing ring
Peep sight




4. COMMUNICATION SYSTEM

Interface cable
DOC10/DOC11

Memory card SDC4/5/6

Interface cable
DOC1/DOC25/DOC26/DOC27

Electronic field book
SDRIJ/SDR3P

IC card reader SCR2
(AC power supply adaptor EDC21)
Interface cable

DOCE/DOC14 '

Interface cable
DOC22/DOC23/DOC28

Host computer
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< +> 1 Pnse consiant ppoy Distance mode
(Data input mode) Change the sign of the data input value
(Parameter/input mode): Move to previous option

® Recall data from the memory

< + > Input Instrument station coordinates/

Input Backsight station coordinates/
Y Input coordinates of point to be set out
@ (Data input mode): Input “." (Decimal point)
(Parameter/Input mode): Move to next option

@ Setting out measurement (+ mode key)

O SET < + > Set Horizontal angle to 0/

In Missing line measurement, change the
starting point

® (Data input mode}: Input "0
® Output data to Card or an External device

@
K__{ < & +>:inputinstrument height
@ (Data input mode): Input 7"
A

® Measure Slope distance

=1/ \x < 8 +>:Inputdistance & horizontal angle
Setting-out data
® (Data input mode): Input “4"
® Measure 3-dimensional coordinates

< + > Set horizontal angle to the required value
@ (Data input mode): Input “1”
® Menu mode: Configuration/Card settings/Code settings

< + > Input target height
@ (Data input mode): Input “8"

@® Measure Horizontal distance

< +>:Change metres «> feet for 5 seconds
® (Data input mode): Input “5"
® Measure remote elevation
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< + > Hold/Release Horizontal angle
@ (Data input mode): Input “2"
@ Program mode: Resection/Correction/

Set Instrument station coordinates and azimuth angle

< + > : Offset measurement
@ (Data input mode}: Input “9”
® Measure Height difference

< +>: Set Azimuth angle from Instrument
station and Backsight station coordi-
nates
@® (Data input mode): Input “6”
® Missing line measurement

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

< + > Return signal check(stop: }
® Display and Reticle illumination ON/OFF

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

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




6. MODE DIAGRAM

Switch on -»H & V circle indexing

Angle display

Tilt angle display
a»

. Select H angle

= =¥ right/lefy

repetition

0 SET
+ |5 SetHangleto 0

>
[z ]
S+ [ Hold/release
H angle

Basic mode

Horizontal angle setting

@ Set H angle to
a required value
ss
[5 ] Set Azimuth
4 angle
Data input

Instr station
coordinates

= =

[TX]

BS station
coordinates

S-0 coordinates

Ty S-O Distance &
] H angle

Preparation for Distance
measurement

EDM . H
Dutstance mode
RCL * Prism constant
* ppm
o)

Return signal
checking

Distance measurement
mode

Slope distance
Horizontal distance
Height difference
Coordinates

Missing line

Menu mode
+ Configuration
+ Card settings
* Code settings

Program mode
* Resection
* Correction
* Set Instrument station
coordinates &
Azimuth angle

o
m
o

Record mode
« Output data to Card
* Output data to
External device

/=

Recall mode
[ ] [ ]
5 =] 1l =]
(5] o]
1 Il REC

;

Setting out measurement
=
_
[ 2] (5]
= -]

5

[ o ]
| Lt
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<Sub display>

ppm/P.C/MODE

<Main display>

7. DISPLAY SYMBOLS

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

— 1+

SHFT
SO
MENU
PROG
REC
RCL
Stn

B

: Tilt angle compensation on

: Shift

: Setting-out measurement mode
: Menu mode

. Program mode

: Record mode

: Recall mode

: Instrument station coordinates

: Backsight station coordinates

: Coordinate setting-out data

I
0000000000000000
O0000000dd00000n
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HAL : Horizontal angle left

HARp : Horizonta! angle
repetition

HAh : Horizontal angle hold

dHA : Horizontal angle from
setting-out data

axis direction

¢ : Select options S : Slope distance
H : Horizontal distance
ZA : Zenith angle (Z 0°) \% : Height difference
VA : Vertical angle (H 0°) Ht : REM value/lnstrument
Vertical angle ' height/Target height
(H 0°+90°) D : Distance setting-out data/
HAR : Horizontal angle right Offset distance

X : Tilt angle in sighting
direction
Y : Tilt angle in horizontal
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PREPARATION FOR MEASUREMENT

. MOUNTING THE BATTERY 2 P.17

. SETTING UP THE INSTRUMENT + P.18

9.1 Centring ®
9.2 Levelling ®

10.POWER ON 2 P.21

11.PREPARATION FOR MEASUREMENT zP.23

11.1  Indexing the vertical and horizontal circles ®
11.2  Focussing and target sighting @

11.3  Display and reticle illumination @

11.4  Setting the Instrument options 9]







8 MOUNTING THE BATTERY

® Charge the battery fully before measurement. g P.211

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

< Mounting the battery >
1) Close the battery release button

Battery release cover.
cover

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

Release button

Guide pin

3) Pressthe top of the battery until a
click is heard.

< Removing the battery >
1) Open the battery release cover.

2) Press the release button down-
ward.

3) Remove the battery.

® If the power is to be turned on immediately after replacing the
battery, please refer to P. 21.




9. SETTING UP THE INSTRUMENT

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

mounted after levelling.

9.1

(Set up the tripod)

Centring

© Level 1 )
~

2)
@ Equal
@ Firmly )< spacing
fixed ™ RN
o 3)
@ Survey point
Gnstall the instrument )
4)
5)

©_Centring screw

(Focus on the surveying point)
6)

® Focus on
the reticle
\

7)

@ Focus on the
surveying paint

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

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

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

Place the instrument onthetripod
head.

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

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

Turn the optical plummet focus-
sing ring @ to focus on the sur-
veying point.
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9.2 Levelling

9. SETTING UP THE INSTRUMENT

@entre the surveying point in the reticle )

1)

Optical plummet

Adjust the levelling foot screws ®
to centre the surveying point in
the optical plummet reticle.

CCentre the bubble in the circular Ievel)

Adjust .
tripod
legs

Circular level 2)

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

One more tripod leg must be
adjusted to centre the bubble.

(Centre the bubble in the plate IeveD

a)

=0y

Bubble movement

Turn 90° and centre the bubble

6)

7)

Loosen the horizontal clamp @® to

turn the upper part of the instru-

ment until the plate level @ is

paraliel to aline betweenlevelling

screws A and B.

Centre the air bubble, using level-

ling screws A and B. '

Note : The bubble moves towards
a clockwise rotated foot
screw,

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

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

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



Q’urn another 90° and check bubble posit@

8) Turn the upper part of the instru-
ment a further 90° and check to
seeifthe bubbleisin the centre of
the plate level @.

If the bubble is off-centre, per-

form the following:

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

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

Or try the adjustment described

on P.183, under “23.1 Plate level”.

@heck to see if bubble is in same position in any directioD

9) Turn the instrument and check to
seeif the air bubble isin the same
position for any position of the
upper part.

If it is not, repeat the levelling
procedure.

Gocus on the centre of the reticle agai@

10} Loosen the centring screw
slightly.

11) Looking through the optical
plummet eyepiece, slide the in-

+
strument over the tripod head
®

until the surveying point is ex-
actly centred in the reticle.

12) Re-tighten the centring screw se-
curely.

{ Check plate level bubble again)

13) Check again to make sure the
bubble in the plate level is
centred. (If not, repeat the proce-
dures starting from step 4).)

JLm m



10, POWER ON
x

E Turn on the poweD
S E! ON

SETC model 2

No. 88132

Ver. 59-xx

Self check ok

or

Memory cleared

W bl L W U

Battery level

less than 20%
less than 50%

T
v
0:
1:
2: less than 80%
3:

Battery is low

W b b W o W

less than 100%

1)

2)

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

Turn on the power switch @ after
completing sections 8 and 9.

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

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

Note: After power-off for more than

3)

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

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

(BDC25, Coarse meas. mode,

Single meas., Temperature 25°C)

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

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



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

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

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

® When “Face 1” is displayed for
the vertical angle, please refer to
P.217 (Appendix 1: Manually in-
dexing the vertical circle).

Instrument parameter No.8 & P.201
Parameter No.8 can change the indexing method. Options are indexing by transitting
the telescope or indexing by face left, face right sightings.

{[Note: Changing the brightness of the display}
o |f the display appears too dim or too bright, the keyboard can be

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

For a dimmer display — Press and [ggjat the same time .

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

Instrument parameter No.12 s P.201
® Parameter No.12 can be changed so thatthe SET C will not switch off automatically
after 30 minutes.
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E ‘1. PREPARATION FOR MEASUREMENT

= 11.1 Indexing the vertical and horizontal

circles

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

S Glertical circle indexing )

E 1)
2)
ZA 91° 04' 30"
HAR 0 SET
(Horizontal circle indexingD
3)
4)

ZA 91° 04' 30°
HAR 350" 39' 00"

w W o w W oW w b W W W W

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

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

Vertical indexing has been com-
pleted.

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

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

Horizontal indexing has been
completed.

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



[Note: Horizontal angle back-up]

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

Instrument parameter No. 9 4 P.201

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

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

[Note: Automatic tilt angle compensation]

* When the L+ symbol is shown on the sub-
display, the vertical and horizontal angles
are automatically compensated for small
tilt errors using the 2-axis tilt sensor.

® Read the compensated angle after the displayed angle value
becomes steady.
® The formula used for calculation of the compensation value ap-

plied to the horizontal angle uses the tilt and vertical angles as
shown below:

Compensated _ Measured Tilt in angle Y
horizontal angle ~ horizontal angle + tan(Vertical angle)

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

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

Instrument parameter No.3 & P.201

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

compensation; for example, the automatic compensation should be switched off
if the display is unsteady due to vibration or strong wind.
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[Note: Levelling using the tilt angle display]

® For levelling, the tilt angle X and Y values can be displayed for use
as a 2-axis (X,Y) tilt sensor. The tilt angle values are used to
automatically correct the vertical and horizontal angles for error
due to the non-verticality of the vertical axis. The measurement
rangeis+3'. The “Tilt correction (Dual axis}” parameter must be set
to “Yes”.

(¢}

Tilt angle display

A

Tilt angle
X 0" 01' 20"
Y -0° 00' 40"

X: Levelling foot screws AB

Y: Levelling foot screw C
(in above illustration)

Tilt angle minimum display unit

SET2C:1”
SET3C:1”
SET4C:5"

Out of range
X > 1 < Y

To Theodolite mode

To Basic mode

1)

2)

3)

4)

5)

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

Press .

The X and Y tilt angles are dis-
played.

X : Tilt angle in sighting axis di-
rection

Y : Tilt angle in horizontal axis
direction

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

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

To exit from the tilt angle display,
press to return to Theodo-

lite mode or press to go to
Basic mode.

E To record the horizontal, vertical and tilt angles on the card,

please refer to P.113.




11.2 Focussing and target sighting

@cus on the reticle

Sight the target

Line the target with
the white arrow in
the peep sight

4
EOR

1)

2)

3)

4)

5)

6)

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

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

Using this procedure, frequent
reticle refocussing is not necessary,
since your eye is focussed at in-
finity.

Loosen the vertical @ and hori-
zontal @ clamps, and use the
peep sight @ to bring the target
into the field of view.

Tighten both clamps.

Turn the focussing ring @ to fo-
cus on the target.

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

The last adjustment of each fine
motion screw should be in the
clockwise direction.

A\ \ VT \ T\ \

E%
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¢ The relation between the target
and the reticle is shown in the
illustration at the left.

7) First, align the measuring point
precisely with the centre of the
target.

Then align the reticle precisely
with the centre of the target.

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

<Prism centre>

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

[Note:Parallax]

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




11.3 Display and reticle illumination

Cllluminate the display and reticle )

Eg ® Press the ﬂto turn the display
and reticle illumination on and
off.

NE R

~ /

~ -

P <

e ~
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Instrument parameter No.13 z P.201
® Parameter No.13 can be used to switch ON/OFF the 30-second illumination
automatic cut-off facility.

Instrument parameter No.15 z P.201
e Parameter No.15 can be used to change the brightness of the reticle illumination.




, 11.4 Setting the Instrument options

! ® Confirm that these parameters, indispensable for measurement,

are set according to your required measurement.

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

® To confirm or change the parameter options, please refer to P.201
“24. CHANGING INSTRUMENT PARAMETERS".

]
i
!

No. Parameter Options
Tilt correction Correction YES* / Correction NO
~ Coordinate format N,E, Z*/E,N, Z
! 5 Vertical angle format Zenith angle {zenith 0°) * /
- Vertical angle (horizontal 0°) /
! Vertical angle {horizontal 0° + 90°}
6 Angle resolution | SET2C 17 (0.2 mgon) * /5" (1 mgon)
i SET3C 1" (0.2 mgon) * /5" {1 mgon}
SET4AC 5” {1 mgon) * / 10" (2 mgon)
- 10 C + R correction No correction * /
- Yes K =0.142
a Yes K = 0.20 <= P. 225
~ 1 1 | Distance unit metres*/feet
2 | Angle unit 360°* / 400gon
3 | Temperature/Pressure | 'C & mbar* /°C & mmHg /*F & mbar/
units °F & mmHg/ °F & inchHg

ARl LA LAl LB/ &, I1Im]

* Factory setting

® For other parameters, please refer to P.201 “24. CHANGING iN-
STRUMENT PARAMETERS".
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MEASUREMENT

12. ANGLE MEASUREMENT P33

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

12.2  Set Horizontal circle to a required value @
12.3 Horizontal angle display @
<Angle right/left/repetition/hold>
13.DISTANCE MEASUREMENT “P.42
13.1  Measurement mode selection @
13.2 Prism constant input @
13.3 Atmospheric correction @
13.4 Returned signal checking @
13.5 Slope distance/Horizontal distance/
: Height difference measurement @
13.6 Review of measured data §
14.COORDINATE MEASUREMENT = P.56
14.1 Measurement mode selection @
14.2 Instrument height and target height input @
14.3 Instrument station coordinates and backsight station
coordinates input @
14.4  Setting the azimuth angle from Instrument and
backsight station coordinates @
145 3-Dimensional coordinate measurement @
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® Set the horizontal angle of the target direction.

& Note: (Horizontal angle 0 set

12. ANGLE MEASUREMENT

Check! before measurement .

1. SET C is set up correctly over the survey
point.
2. The V and H circles have been indexed.

3. The instrument parameters have been set.

To record the angle values on the card,
please refer to P.113.

12.1 Measure the horizontal angle
between two points
< Horizontal angle 0 >

Theodolite mode

: Set H angle
to zero

ZA
HAR

0" 00' 00"

< P.18

« P.23




S ® Measure the angle between two points.

@ht the first target )
A \%

CSet the horizontal angle to O‘D

1)

0SET

2)
ZA 92" 36' 40
HAR v
CSight the second target )
3)

A B
e

ZA
HAR

90° 30' 20"
140° 44’ 20"

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

in Theodolite mode,

0 SET

press and {2 -

The horizonta! angle display has
been set to “0°”.

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

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




)

3 12.2 Set Horizontal circle to a required
value

5 e Set the horizontal circle of the target direction to a required vaiue.

ty Note: (Set Horizontal circle to a req.tﬁr‘t;.a valug)

Theodolite mode or Basic mode -~ ® Inputrange
l . SET 2C : 0° to 359°59'569"
- SET 3C : 0° to 359°59'59"
: SET 4C : 0° to 359°59'55"
SHFT ﬁ . !=or Hangle . ® Leastinput
‘ input mode : SET 2C: 1"
SET3C: 1"
SET4C:5"
H, angie & Correct the value :
-:HA‘R} orrect the value :
R - & Exit from the input :

(To Theodolite mode)
Input H angle value

Q

.. Setting 90" 30" 20"
—  Input value of 90.302

: | zA
i ] HAR 90 30' 20"

W W W W ww W W W w




60° 00°20".

Sight target R

1)

\

® Set the horizontal angle of reference target R to

Using the horizontal clamp @ and
fine motion screw @.
Sight target R.

to H Angle Input mode

[ From Theodolite mode or Basic moﬂ

< 2)
e

SHFT

H angle
~HAR-

( Input the horizontal angla

(5] (] o1 Cd 3)
A4 REC REC B REC BPROG]

H angle
-HAR-  60.002

SHET 4)

ZA 90° 30' 00"
HAR 60" 00’ 20"

in Theodolite mode or Basic
hed
mode, press = -

The display appears as at left, and
“HAR" flashes to prompt for the
input of the horizontal angle
value.

Input “60.002".

Press to finish inputting.
The instrument returns to The-
odolite mode.

Here, the horizontal angle for tar-
get R has been set to 60° 00'20".

{

Jormmmmm momommm o m NN



V2. ANGLE MEASUKREMEN |
3 12.3 Horizontal angle display
< Horizontal angle right/left/repetition/hold >

a Qq} Note: CHorizontal angle right/Ieft/repetition}mwm%

Theodolite mode (angle right) ® Repetition display range
‘ ] SET 2C : £1999°59'59"
a

SET 3C : £1999°59'59"
: H angle left SET 4C : £1999°59'65

)|

Note: In repetition mode, the displayed
] horizontal angle is not corrected by
the tilt sensor and by the stored

collimation error values.
ZA e e — .

HAL 260" 20" 40"

: |

W ud W

a»

: H angle repetition 3
3

zZA
HARp 90° 30’ 20" 1

l’ 2

a ]
: H angle right
A i%

ZA

HAR 90° 30' 20"

W W W W W ww w

)



1 £.5 A0HLOMdl dngie aisplay

ty Note: Horizontal angle Hold/release 2

Theodolite mode (right/left/repetition)

i}

[enT]) 2] .
: H angle hold




. Sight the first target)
5 G

1<, ANULE MIEASUREMENT

® Horizontal angle repetition mode.

For higher accuracy horizontal angle measurement,

A =D B the average horizontal angle should be measured by

repetition.
By selecting “repetiition”, the horizontal angle over
360° (400 gon) can be dlsplayed

In Theodolite mode,
select H angle right by repetition

. . - - 1) In Theodollte mode
SHFT SHFT

Rlidd

ZA
HARp

press (0 (e GG =
The horizontal angle is displayed

60" 00' 20" by repetition.

2) Sight the first target A,

=

(_Set the horizontal angle to 0° )

DSET

0 SET
3) Press , to set the hori-

=
=

W W

ZA
HARp

zontal angle display to zero.

0° 00' 00

(_Sight the second target )
A

\/\/ B 4) Use the horizontal clamp @ and
A fine motion screw @ to sight tar-
% get B.
The displayed horizontal angle in-
2A dicates the angle between points
HARp 140" 44' 20"

A and B. (First measurement)




12.3 Honzontal angle display

CHoId the horizontal angle display)

»id
[ 2]
SHFET IPROG)

ZA
HAh 140" 44' 20
(Sight the first target')

5)

6)

>a
Press .

The horizontal angle display is
held.

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

(Release the horizontal angle ho@

lan]
[ENT] (2]
SHFTEPROG)

HARp

140° 44' 20"

CSight the second target)

A~

B
“'\:\7&7/

ZA

HARp 281" 28' 40"

7)

8)

»ie

Press .

The horizontal angle dispaly hold
is released.

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

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

<Hold the horizontal angle display)

»id

[ENT] [ 2 ]
SHF T EPROG

HAR

281° 28' 40"

9)

>e
Press HR -

The horizontal angle display is

held.




12. ANGLE MEASUREMENT

3

3 ( Sight the first targ@
10) Atthethird measurement, usethe

A B
3 \f\-& fower clamp @ and horizontal
fine motion screw @ to sight back

on target A again.

(elease the horizontal angle ho@

>
11) Press GE R -

The horizontal angle display hold
is released.

HARp 281" 28' 40"

CSlght the second target)

12

~—

Use the horizonta!l clamp @ and
screw @ to sight target B again.

The displayed horizontal angle
ZA indicates the angie between
points A and B.

(Third measurement)

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

Divide the displayed horizontal angle by
the number of measurements

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

e.g. 422° 13' 00"

3 measurements
= 140° 44' 20"

Lidd

® Press onemoretimeto
exit from the repetition dispaly.

3
-
4
2
-
3
3 [ R
<
=
Z|
z
=
4

40



13. DISTANCE MEASUREMENT

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

13.1  Measurement mode selection
13.2  Prism constant input

13.3 Atmospheric correction

13.4 Return signal checking

To record the distance values on the card,
please refer to P.113.

13.1 Measurement mode selection

® Select the measurement mode from the following according to
your required measurement.

Measurement mode Measurement time (slope distance) Units
Single 4.7 secs
Fine meas. 9
Repeat | First 4.7 secs & every 3.2 secs
R Tmm
Single 1.7 secs
Coarse meas. -
Repeat | First 1.7 secs & every 0.7 secs

Tracking meas. First 1.6 secs & every 0.3 secs 10mm




E‘Q Note: (Measurement mode s-éféﬂcit"i»o'n)

;
’ .
Theodolite mode or Basic mode  { ® Data storage period : Until next changing
‘ {Power-off possible)
EDM § .

ERT] . :
: For preperation

l mode

W w w

FOIUMN SN BISNEAA
e selection :
(to Basic mode)

Meas mode
Prism const. ;
ppm :

Distance measurement

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

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

—

- .

: Select iy : Select
Fine Tracking
meas meas

W W W @ W w W

Coarse FPreparation
meas mode L

L

: Select ‘

1. Single meas
2. Repeat meas

3

UK Select Single meas

. Select Repeat meas

) 2

Preparation mode

TR

W W W W W




8.9,
ment

® Selecting the “Repeat” option under Fine measure-

@rom Theodolite mode or Basic mode to Preparation mode )

EDM
[ENTR [+~
SHFT RCL

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

1)

In Theodolite mode or Basic
mode,

EDM
[ENT] [
press :

The display appears as at left,
showing Preparation mode.

CTo Selection mode of Distance measurement mode )

b

N

- ] - Fine meas
2. Coarse meas
3. Track meas

@ect Fine measurement

e

.

~ Single meas

B
2. Repeat meas

2)

3}

CSelect Repeat measuremer@

[ 2]
PROG

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

4)

Press ﬁa .

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

Press
The display appears as at left, and

the previously selected measure-
ment type flashes.

Press .

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

To return to the Basic mode after
this , press .




13. DISTANCE MEASUREMENT

~
=~ 13.2 Prism constant input

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

e The prism constantcorrection values for reflecting prisms made by
S Sokkia are as follows:

APO1S+APO1 APO1 CPO1

=]
;s 0@ ®

30 mm — [nput”-30". 40 mm — Input “"-40", 0 mm - {nput “0”

Input range : -99mm to +99mm

Least input :1mm

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

Theodolite mode or Basic mode

‘ EDM

. i
SHFT : For Preparation

de
ll mo

: Prism constant

Retain the displayed value :

{to Basic mode) ;
Correct the value : (set value to 0)

Exit from the input :

(to Basic mode)

[ 2]
PROG,

3

input mode

Prism constant

-p.c - 0 mm

Input corrected value

3

Preparation mode

VI TR-T V- TV TR - VR V-V R VR VRt T r-J|



® Set a prism constant of 40 mm (correction valye: -40)

{L
W

Grom Theodolite mode or Basic mode to Preparation mode )

1) In Theodolite mode or Basic
. mode, o

1. Meas mode press .

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

@'ism Constant Setting mode)

2) Press ] .

p.c | & Sub-display

The previously stored correction
Prism constant value is displayed, and “p.c.”
Spe’ omm flashes to prompt for the input of
— the correction value.

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

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

Spes - 40

KR




11TV -V T

SHFT

_ 40| « Prism constant
correction value

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

W W owwww o w W ww

: To Basic mode

4) Press .

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

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

® Toreturnto Basic mode after this,

press .




13.3 Atmospheric correction

® The atmospheric correction is necessary for accurate distance
measurement, because the velocity of light in air is affected by the
temperature and atmospheric pressure. = P.223, Appendix 3

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

@ P.223, Appendix 3

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

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

0.2904 x P (mb)
ppm = 278.96 —

1+0.003661 x T (°C)

® To input ppm value, read the correction factor from the table on
P.238.

® For precise distance measurement, relative humidity should be
taken into account together with atmospheric pressure and ambi-
ent temperature. See P.223.




3
.
3
]
|
3
3
|
<
3
3
3
1
4
x
5
1
3

T.input range : -30°C to +60°C  f® Retain the displayed value : __
¢ Correct the value : (set value to 0)
P.input range : 500 mbto1400mb Be £ . from the input : i

T.leastinput : 1°C

P. leastinput : 1mb
ppminputrange : -439ppm to 439ppm
ppm least input . 1ppm

Data storage period :

About a week

{Power-off possible)

{to Basic mod

e)

Theodolite mode or Basic mode

EDM

. i

: For Preparation
mode

: For ppm setting mode

0 set
Temp & Press
ppm value

2

Oppm & Pressure

2 4

m : Set : Set Temperature . Set ppm value

TC 15°C
P. 1013 mbar ppm

ppm value

2 3
3 3
3

Basic mode

Input Temperature ¥ Input ppm value

Input Pressure Basic mode




2.0, ® Temperature of 20°C and
Atmospheric pressure of 1010 mbar

Grom Theodolite mode or Basic mode to Preparation mode )

EDM

[ENT] [ 2/
SHFT RCL

1.  Meas mode
2. Prism const.

ppm

Qo ppm setting mode)

—~ 40 « Sub-display

1. Oset
2. Temp & Press
3. ppm value

1)

2)

In Theodolite mode or*Basic
mode,

E DM
press = -
The display appears as at left,
showing Preparation mode.

Press .

The display appears as at left,
showing the ppm setting mode.

QSelect the input of Temperature and (atmospheric) Pressure)

[ 2]
PROG)

TS 18 ¢
P. 1013 mbar

3)

Press .

The previously stored values are
displayed.

“T"” flashes to prompt for the in-
put of the temperature.




=|

s anut Temperature and Pressure )
4) Input “20" and

[ 1 )
press g -

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

L

T 20 'C
-P.- 1013 mbar

= [ 5) Input “1010” and press .
The pressure “1010 mbar” is in-
T 20 c put, and the instrument returns to
’ Basic mode.

V0 Y-V SY-J

a

P. 1010 mbar

6| « Atmospheric
— 40 correction value The atmospheric value coeffi-
cient is calculated, and is dis- !
played on the first line of the sub-
Press function display. ;
keys to select /
operation i

L e S S RV ViR VI VU V-V UV Y ¥ Y |




13.4 Return signal checking

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

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

qu Note:- CReturn signal checkinngmm,

Sight the centre of the target with
Telescope

3

Theodolite mode or Basic mode

3
é : For Return signal

‘ checking mode

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

) 2 3

: Finish : Start
Checking mode measurement
{to Basic mode)

Instrument parameter No. 14 z P.201
Parameter No. 14 can be used to switch on / off the returned signal audio tone.
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13. DISTANCE MEASUREMEN |

13.5 Slope distance / Horizontal distance /
Height difference measurement

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

point.

wWN

have been set.

~NOoO o~

measurement.

— Check! before measurement :
1. SET C is set up correctly over the surveying & P.18

. The V and H circles have been indexed.
. The instrument parameters and the units

. The distance measurement mode is selected.

. The prism constant correction value is set.

. The atmospheric correction is set.

. The centre of the target is correctly sighted
and the return signal is adequate for

- P.23
- P.29

z P.4A2
= P.4b
< P.48
a P.52

CStart the measurement from Theodolite mode or Basic mode)

1
= )
8 gt
S 234.567m
ZA 81" 12' 30"
HAR 12° 23' 40"

In Theodolite mode or Basic
mode,

press (= . 2= or =1 -

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

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




19,0 DIVPES UIDLATILE /T IUHZULIE UIDLaILE / TIEIJIIL Ul igignce measurement

CStop the measurement )
B3 : stor 2) Press .{The display does not
change.)

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

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

After 2 minutes After 2 minutes, the measure-
ment is stopped automatically

and the display appears as at
left:

S Timeout
ZA 81" 12* 30"
HAR 12" 23' 40"

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

again.)
(/m ’ f/m
metre > feet to change the distance unit for 5
seconds.

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




13. DISTANCE MEASUREMENT

13.6 Review of measured data

® The distance and angle measured most recently are stored in the
memory until the power is turned off. The stored slope distance,
horizontal distance and height difference can be displayed in
Recall mode as follows.

Qq, Note: (Data .recarll)r'»v-w:z'r LR

Theodolite mode or Basic mode or

VYRRV R V- VR 7 T 7 VR V¥ |

when measured data is displayed

.
Y : For Recall mode

A4

EVRNT Y |

Recall

3 4

‘ : Display the -‘
a stored Slope - S
distance ZA
E" HAR
) : Display the '
H
E’ stored ZA
! Horizontal HAR
distance
i : Display the )
a stored Height v
difference S:R

RECRER o SR o R PR R N

pl el ald

M




14. COORDINATE MEASUREMENT

® The SET C calculates the 3-Dimensional coordinates of the prism
position. To calculate the Z (Height) coordinate, first enter the

instrument and target heights, then the Instrument station coordi-
nates.

Target
height

Target
station -~

Instrument {
neight | fo-eee’ 7 Instrument
station

-3

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

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

14.1 Measurement mode selection

14.2 Instrument height and target height input

14.3 Instrument station coordinates and Backsight station coor-
dinates input

14.4 Setting of azimuth angle from the instrument and backsight
station coordinates.

14.1 Measurement mode selection

® Select the measurement mode from the following according to
your required measurement.
See P.42 “13.1 Measurement mode selection  for key operation.

Measurement mode Measurement time (slope distance) Units

Single 5.1secs
Fine meas. g

Repeat | First 5.1 secs & every 3.3 secs

. Tmm
Single 2.4 secs
Coarse meas.

Repeat | First 2.4 secs & every 0.7 secs
Tracking meas. First 2.2 secs & every 0.7 secs 10mm




=}
= 14.2 Instrument height and target height
gl input

::S ® As preparation for coordinate measurement, the instrument
height (the height difference between the surveying point and the
instrument station height mark @) and target height (the height
difference between the surveying point and the centre of the
target) should be input to the SET C before the measurement.

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

& Note: (Unstrument height & Target height input

® Input range:-9999.999 to ~ @ Retain the displayed value :
: 9999.999m {  (to Basic mode)

® |eastinput :0.001 m
® Data storage period :
About a week
(Power-off possible)

fl ® Correct the value : @ (set value to 0)

¢ Exit from the input : @

(to Basic mode) .

Theodolite mode or Basic mode

! 8 Al
& = & e

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

! 3

”lnstr . lTarget
- Ht, - 0.000m L Ht - 0.000m

) 2

Input Instrument revT] Input Target
height SHET height SHFT

Basic mode Basic mode

MWl g e b b W W W e W @




[y
[t

® |nput Instrument height of 1.567 m and
Target height of 1.234 m

to Instrument Height Input mode

- . .
1} In Theodolite mode or Basic
SHFT A

VAL
mode, press .
Instr

The previously stored value is dis-
0.000m played.

(From Theodolite mode or Basic modﬁ

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

anut the instrument height)

2}y 1 t “1.567".
(s o i o e ) Inpu

An instrument height value of
1.667 is input.
Instr

Q’ress function keys to select operatioD

SHFT

3) Press .

The instrument turns to Basic
Press function mode.
keys to select

operation
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3

( To Target Height Input mode)

: Al
4) Press . o
Sl = The previously stored value is dis-
played.
Target “Ht.” flashes to prompt for the
- HE. - 0.000m input of the target height.
Glput the target height)
5) Input “1.234".
i) A target height value of 1.234 is
input.
Target
SHt. 21.234
6) Press .
The instrument turns to Basic
Press function mode.

keys to select
operation

!
d
)
1
{
1
!
2
3
1
3
L]
3
3
3
3
4
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14.3 Instrument station coordinates and
Backsight station coordinates input

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

® The coordinates of the backsight station are inputinordertosetthe
horizontal angle in the X-axis direction to 0°.

If the azimuth angle is already known, the following steps are
carried out:

1) Input only the coordinates of the instrument station.
2) Sight the backsight station.

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

Then skip the instructions in Section 14.4 and godirectly to Section
14.5.

To recall the instrument station coordinates and backsight
station coordinates from coordinate data stored on the card,

please refer to P.113.



14. COORDINATE MEASUREMENT

Theodolite mode or Basic mode Input range :

J i -9999999.999 to 9999999.999
= ; .
[eT) | Q :For Coordinate : Least input 0'0.01
i . : Data storage period :
data input mode X
‘ About a week (Power-off possibie)

g Retain the displayed value : [
= Py

: For Instr. : For Backsight Correct the value : (set value to 0} :

et

station station Exit form the input : @
coordinates f:oordlnates {to Basic mode)
input mode input mode —

S e

e
4=

3

el
2

e

s o
e nvm

;
Input N-coordinate value

e
L]

Input E-coordinate valuég

4

Input Z-coordinate value

SHFT

Basic mode

L 2

tma

AR 4

LER A



® Instrument station coordinates are )
N=31.1,E=21.2,andZ = 1.3, and
Backsight station coordinates are
N=10.1,E=202,andZ =33

(el
[Ga}

From Theodolite mode or Basic mode
to Instrument station coordinate input mode
Q : For Coordinates 1) In Theodolite mode or Basic

data input mode

mode,
. Station press (g3} and @

2. Backsight

3. $-0 point The display appears as at left,
showing Coordinates Input
mode.

m : For Instrument station 2) Press
for Instrument station coordi-
nates input mode.

Stn

N 0.000 The previously stored values are

o ) displayed.

E 0.000 ann .

z 0.000 N” flashes to prompt for the in-

put of the N coordinate.

(Input Instrument station coordinates )
Input “31.1” and
3) Inp

press - .
: Input N coordinate _—
N 31.100 The N coordinate is input,
E 0.000 “E” flashes to prompt for the in-
z 0.000 put of the E coordinate.
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: Input E coordinate

N 31.100
E 21200
-Z- 0.000

[ - ) L2]
S-0 L) SHFET

: Input Z coordinate

N 31.100

E 21.200

z 1.300

1. Station

2. Backsight
3. S-0O point

4)

5)

R R T N S T O T Lt ]

Input “21.2" and
press .

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

Input “1.3"” and
press .

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

( To Backsight station coordinate input mode )

[ 2 ]
PROG

BS

“N- 20.200
E 20.200
z 0.000

6)

Press .

The previously stored values are
displayed.

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

( Input Backsight station coordinat@

) £2) [=]
vENUJE REC Jll S-O SHF T

: Input N coordinate value

N 10100
JE- 20.200
z 0.000

7) Input “10.1" and press .

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



: Retain displayed 7} The displayed value is retained,

E coordinate so simply press .
N 10.100 “Z" flashes to prompt for the in-
E 20.200 put of the Z coordinate.
o 0.000

) (53 8) Input “3.3” and
HEEE o

: Input Z coordinate

N 10.100 The Zcoordinate is input, and the
E 20.200 instrument returns to Coordinate
4 3.300 input mode.

1. Station

2. Backsight

3. S-O point

® Press to return to Basic
mode.




d }
« 14.4 Setting the azimuth angle from

- Instrument and Backsight station
x coordinates
x Saron

Instrument .

Azimuth angle station

Wl Ul ui

=~ o Withthe SET C, the azimuth angle of the backsight can be automati-
— cally calculated from the input instrument station and backsight

station coordinates. This means the horizontal angle is set to zero
_'Ef in the N direction.

b Note: (Setting the azimuth anglJe\

Theodolite mode or Basic mode

4

Sight Backsight station

.
es
Calculate Azimuth

‘ angle

ZA
HAR « Azimuth angle

W oW W G U0 TR O W i




14.5 J- Dimensional coordinate measurement

14.5 3- Dimensional coordinate
measurement

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

N1=No + S x sin8z x cosbh
E1=E0 + S x sinfz x sinBh
Z1 =20 + Mh + S x cos9z -Ph

Instrument station coordinates: (No, Eo, Zo)

Slope distance : S
Zenith angle 1 0z
Azimuth angle : 6h
Instrument height : Mh
Target height : Ph
|
Slope Target height
Z distance
Target station
Zenith (N1, E1, Z1)

Horizontal
distance

1
Instrument station
(No, Eo, 20) .

E To record the coordinate data on the card, please refer to
P.113.




1

—— Check! before measurement .

1. SET C is set up correctly over the surveying 4~ P.18

point.
2. The V and H circles have been indexed. 7 P.23
3. The Instrument parameters and the units = P.29

have been set.

4. The distance measurement mode is selected. 5 P.42

5. The prism constant correction value is set. 2 P.45

6. The atmospheric correction is set. 5 P.48

7. The centre of the target is correctly sighted 4 P.52
and the return signal is adequate for measurement.

8. The instrument height and target height have & P.57
been input.

9. The instrument station and the backsight = P.60
station coordinates have been input

10. The azimuth angle is set. = P.65

O | W W w ww

CSight the target )

— 1) Sight the centre of the reflecting
_.53 prism correctly. (It is also recom-
R mended to check the returned
—] [o]
il signal by pressing (F1) g =
P.52.)
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In Theodolite mode or Basic mode,
start the coordinate measurement

[ < ]
[
“Coordinate.
N 123.456
E 345.678
z 3.456

CStop the measurement)

. Stop the measurement

[ ] 5]
5 = =) ==
: Start next measurement

: To Basic mode

: To Theodolite mode

[ 2 ) . i
: Review the

measured data

2)

3)

In Theodolite mode or Basic
mode, press .

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

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

Press (display does not
change).

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

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

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

If G&d and are pressed, the
last measured coordinate data
can be displayed.  P.55




ADVANCED MEASUREMENT FUNCTIONS

,'-Hl""‘”w‘

15.RESECTION MEASUREMENT = P.71

16.TRAVERSE-STYLE COORDINATE 2 P.80
MEASUREMENT

17.OFFSET MEASUREMENT - P.84

18.REM MEASUREMENT = P.90

19.MISSING LINE MEASUREMENT = P.94

19.1 Measurement mode selection @
19.2 Measuring the distance between two or more points B
19.3 Change of the starting position @

20.SETTING-OUT MEASUREMENT = P.100

20.1  Horizontal angle and distance setting-out
measurement @
20.2 Coordinates setting-out measurement @

I I i e
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15. RESECTION MEASUREMENT

® The "“Resection measurement’’ is used to determine the instrument
station coordinates by observing 2 or more known stations.

Known station

Known station

Instrument station

Known station -

® SET C can calculate the instrument station coordinates by method
of least squares by observing 2 to 5 known stations.
To calculate the instrument station coordinates;
when measuring distances, observe at least 2 known stations.
or .
when unable to measure distances, observe at least 3 known
stations.
However, the greater the number of known stations and the greater
the number of measured distances, the more precise the results will
be.

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

Note: For the Resection measurement of highest accuracy, please
adjust the collimation error beforehand.
See P.218 “Appendix 2: For Angle measurement of the high-
est accuracy, <Adjusting the collimation error by collimation
program>".

To recall the known station's coordinates from coordinate
data stored on the card, please refer to P.113.
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® |t is best to avoid a situation where the unknown station (instru-
ment station) lies on the same circle as the known stations (in the
case of 3 or more known stations).
Nullification of calculation will result. The figure below describes
the better arrangement.

Om: Unknown station
(Instrument station)

Oe®: Known station

Note: When calculating the instrument station coordinates by only
measuring the angles of 3 known stations, if a station is on
the same circle as the known stations, the calculated station
coordinate will not be correct.

If this situation is expected, the following action is suggested.
1) If possible move the station to the near centre of the

triangle or

2) Observe other known stations which are not on the
circle or

3} Measure the distance of one of 3 stations along with the
angles.

5 O ©

® [f the angle between 2 known stations is narrow, the observing
condition is not sufficient to calculate the instrument station
coordinates. When the distances between the instrument
station and the known stations are long, it is difficult to deter-
mine that the angles are narrow thereby avoiding the instru-
ment station being on the same circle as the known stations.
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: To Program mode

: Select Resection

measurement
Target / Coord.
- *No. - - 1

! 1nput Known station No.

E Input Known station
€ coordinate value

d

[ENT
SHFT

Measure dist?
Yes/No

¥ 4

Yos No
SHFT
: Measure  : Not measure s

distance distance

Input Target height

3

»

More point?
Yes/No

: More
point

(o Backsight number input range :

1~99999999
Least input : 1

s He Coordinate input range :

-9999999.999 to 9999999.999 (m)
Least input : 0.001

Instr. station coordinate storage period :
About a week (Power-off p055|ble)
Retain the displayed value : {5
Correct the value : (set value to 0)

Exit from the input : @ @

(to Basic mode)

Y
2

1
measure ?
Yes / No (exit)

4

Sight Target
bvied ¢ Start measurement

3

The measured data is displayed

Instrument station coordinate
is displayed and set

Basic mode

L pay e Cp e S it

Y
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g.g. ® The instrument station coordinates will be determined
from the following data:

Instrument height : 1.5m

Known Station A: Point number = 1

N =2042.104, E = 1376.491, Z = 116.720.
Measure angle and distance
Target height is 1.5 m

Known Station B: Point number = 2
N = 1608521, E = 2426.262, Z = 251.200.
Measure angle

Known Station C: Point number = 3

N =862.988, E = 1554.186, Z = 101.240.
Measure angle and distance
Target height is 1.5 m

@om Theodolite mode or Basic mode to Program mode )

E&R : To Program mode 1) In Theodolite mode or Basic
mode, press .

PROG

1. Resection Tl?e (_j'SP:fy appears das at left,
2. Correction showing Program mode.

3. Pt replace

@ct "Resecti@

2) Press .

The previously stored value +1 is
, displayed.

_\Nb-T,_a'ge“fOoo%rd' “No.” flashes to prompt for the

L input of the point number.
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Input data for Known Station ID

m : Input Target No. 3)
SN 0.000
é 0.000
z 0.000
N =2042.104 4)
E = 1376.491
Z =116.72
Measure dist?
Yes /No
5)
. )
Inr=] : Measure distance
Target
- He. - 0.000m
) ] G0 6)
v
: Input Target height
Target / Coord.
- No. 2

anut data for Known Point B)

: Input Target No. 7)
“N- 0.000

E 0.000

Z 0.000

Press (qd G -
Target number “1” is input.

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

Input the coordinates for Known
Station A,

N = 2042.104

E = 1376.491

Z = 116.72 L]

N
SHFT

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

Press .

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

If measuring angle only, press g .

Press (v - B - (ol - 3 -
When the data for the first station
has been input, “No.” flashes to
prompt for the input of the point
number of the next known sta-
tion.

(The previously stored value +1is
displayed.)

The displayed value is retained,
so simply press .

The point number “2” is input,
and “N” flashes to prompt for the
input of the N coordinate.
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N =1608.521

8) Input the coordinates for Known

E =2426.262 Station B.
= FNT
Z =251.2 N = 1608521 g
E = 2426.262
Z = 2512

SHFT

Measure dist?
Yes/No The display then asks whether to

measure its distance or not.

No
: Not measure distance

No
9) Press .

When the data for the second sta-
Target/ Coord. . . “ "

Ne 3 tion has been input, “No.” flashes
AN to prompt for the input of the
point number of the next known
station.
(The previously stored value +1 is
displayed.) Yes
If measuring distance, press .

anut data for Known Station @

* Input Target No. 10} The displayed value is retained,
= so simply press .

-NC .000 : wom i

S gooo The point number “3” is input,
z 0.000 and “N” flashes to prompt for the

N coordinate.

N =862.988

SHFT 11) Input the coordinates for Known
E =1554.186 Station C.
Z =101.24 N = 862.988
E = 1554.186
Z = 101.240
The display then asks whether to
Measure dist? measure its distance or not.
Yes/No
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Yes

[EnT) - :

[5 : Measure distance 12)
Target

Ht. - 1.500m

13

: Retain displayed value

Y VNNV VRNV VRV VR ¥ VR VY

More point?
Yes/No

No
: No more stations

14

Stn

Pt. 1
measure ?
Yes / No (exit)

Sight Known Station A

Yes

sy ¢ Measurement start

o,

- H dist -

15. RESECTION MEASUREMENT

Press .

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

(The previously stored target
height is displayed.)

If measuring angle only, press ﬁ

Press .

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

No
Press .

The display asks whether you
want to observe the first station
{Known Station A).

CObserve Known Stations A to C)

15) Sight the centre of the reflecting

prism of Known Point A correctly.

Yes

Press .

The horizontal distance measure-
ment is started.
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H 820.570m
ZA 81" 59' 20"
HAR 0" 00' 00"

Pt. 2
measure ?
Yes / No {exit}

Sight Known Station B

Yes

[EnT) .
b | Measurement start

ZA 78" 41' 20"
HAR 62" 33' 40"

Pt. 3
measure ?
Yes / No {exit)

Sight Known Station C

Yos

.
% | Measurement start

Hdigt

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

Busy ...

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

16) Sight the centre of the reflecting

prism of Known Station B cor-
rectly , ves

and press .

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

17) Sight the centre of the reflecting

prism of Known Point C accu-
rately, ves

and press .

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




W W W w

W W o

Wi W

W W oW uw Ul

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

15. RESECTION MEASUREMENT

The instrument station coordi-
nates are calculated and dis-
played.

This value is input as the instru-
ment station coordinate. (Basic
mode)

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

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

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

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

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



16. TRAVERSE-STYLE COORDINATE
- MEASUREMENT

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

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

N 0 .
Instrument : ? Target
station P1 Azimuth | / station No .2
\ angle 1 | .
Backsight I /
station 2 .~ Target
station No.1
Backsight Azimuth Instrument
station 1 angle 2 station P2

Lﬁm :A"*%mﬁm&m‘i: g
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16. TRAVERSE-STYLE COORDINATE MEASUREMENT

E‘Q Note: (Replacing Instrumentstatlbncoordlnateg

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

4

Theodolite mode or Basic mode

A

[2] -
: To Program mode

3

Resection
Correction
Pt. replace

1.
2.
3.
: Replace Instrument station

4

Stn pt replace?
Yes / No (exit)

Replaced

3

New azimuth angle (HAR) is displayed

|




=

CAfter measuring Station 1, switch off and move the SET (D

1) After measuring the coordinates
of Station No.1 (14.1 ~ 14.5),
Eﬁ‘ OFF ; switch the SET C off.

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

( Switch on and index V and H circles )

3) Switch the SET C on, and index
\“, ON the vertical and horizontal circles
after the self-check.

From Station No.1, sight back on

the original instrument station
P1.

Station No.1
(New instrument station)

4 7§

Previous instrument station P1

@rom Theodolite mode or Basic mode to Program mode)

5) Press .
The display appears as at left,
showing Program mode.

1. Resection
2. Correction
3. Pt replace
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S CSet the instrument station movement in SET C )

3

Ul

V VI VR ¥

[ 3 ]
=

Stn pt replace?
Yes / No (exit)

Yes

FT

Replaced

ZA 81" 12' 30"
HAR 145" 00' 00"

Z

Instrument
station P1

=1

Azimuth

e

Targer

station P2

slaion No =
i
Backsight angle 1 /‘{rg;
station 2 .- station No.1
]
Backsight Azmuth Instrument
station't _ang'e 2 E

6)

7)

Azimuth angle 2

8)

9)

10

Press .

The display appears as at left and
asks whether the new station co-
ordinates are to replace the previ-
ously stored ones.

Yes

Press .

Thedisplay appears as at left after
the coordinates of Instrument
station P1 have been set as the
new Backsight station 2, and the
measured coordinates of Station
No.1 have been set as the new
instrument station P2.

The instrument then calculates.
The measured coordinates are
displayed and the azimuth angle
is set.

To interrupt the movement,

press .

Measure and input the instru-
ment height of instrument station
P2 and the target height of Station
No.2. (Refer to P.57, 14.2)

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

Press [ to go to coordinate
measurement mode and start 3-
Dimensional coordinate mea-
surement.



17. OFFSET MEASUREMENT

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

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

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

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

ki

* When the offset point is positioned
I to the left or right of the target point,
M Target the offset point and target point
& I F[%m should both be approximately 90°.
! *  Whenthe offset point isin front of or
n behind the target point, the offset
: point shouid be on a line connecting
; the instrument station point and the
 station target point.

@ The target point is determined by sighting the direction of the
target point.

Target e The offset point should be posi-

tioned to the right or left of the target
point.

Prism

pUSEE. SR

{J Station

E To record the data on the card, please refer to P.113.
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g Note: (Offset measurement ez

Sight Prism of Offset point
Theodolite mode or Basic mode
[5) =]

: Start Distance measurement
(Stop the measurement)

. . To Offset meas.

mode

Offset
distance
angle

«ﬁ« o -

5 ® Distance Input range :

; 9999.999 to 9999.999 m

B ® Leastinput:0.001m .‘

B ® Data storage period : 5
About a week (Power-off possible)

RIS R

¢ Retain the dlsplayed value : [

B Correct the value : - {set value to 0)

i ® Exit from the input :

€  (to Basic mode)

R AL T

N

mf : Select “Input distance” L2 : Select “Sight target direction”
¢Direction ;;
prism: - Sight target pt. ;
Yes / No(exit) Yes / No (exit) !

. o J

v, ket : Select the direction . ) . L
Q - from Prism to Target Sight target direction
ENL) : Set the direction s :
(s t
‘ HFT : Verify L‘
5

o

4

Offset distance ¥
-D- 0.000m o

. ‘
Input H distance .7‘:
b;tween Target and Prism :
The Slope distance, Vertical angle and Horizontal angle
between Measuring point and Target are displayed :




® The positions of the target point and

the offset point are shown at the left.

Target point
~.1.5m

Offset point

Instrument station

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

Note: The offset point should be po-

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

(Sight the offset point and measur@

Y

: Starts the distance measurement

S 3.210m
ZA
HAR
. Stop the measurement 2)

Q’ o Offset Measurement mod@

Pria'y 3)

Offset
1. distance
2. angle

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

press either , , or .

After about 4.7 seconds (Fine

-measurement mode), the dis-

tance value, the vertical angle and
the horizontal angle are displayed
and stored in the instrument
memory.

For Repeat measurement mode,

press .

Press and .

The display appears as at left.

The display asks you to select one

of the following options:

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

2. Sight the direction of the tar-
get point.
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17. OFFSET MEASUREMENT

s @Iect “Input horizontal distance” )

V VY ¥

[ ]
MENU.

A . .
v Direction

prism : T
Yes / No(exit}

4)

&
: “>"is displayed

A . .
y Direction

prism: -
Yes / No(exit)
Yes

SHFT

Offset distance
D¢ 0.000m

5)

Press .

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

CSelect the offset point direction)

Press & or v to display
Pros =

Note:

— : Prism is right of target
< . Prism is left of target

T : Prism is behind target

L : Prismis in front of target

When — is displayed, press .
“D.” flashes to prompt for the
input of the horizontal distance

between the target point and the
offset point.

anut horizontal distance between target point and offset point)

[0 L5 ]
S-0O -] JSHFT

S 4.321m

HAR

: Display the

horizontal distance

6)

Input a horizontal distance of 1.5

metres and press .

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

To display the horizontal dis-
tance, press .



1/, UFEDE Tl MEASUREMEN|

Q
w

Target point

~
~

90" .
Offset point

Instrument station

® The positions of the search point and
the offset point are shown at the left.
In this case, determine the slope dis-
tance to the centre point of a tele-
phone pole.
Note: The offset point should be posi-

tioned so that the line connect-
ing the target point and offset
line is at a 90° angle to the line
connecting the instrument sta-
tion and offset point.

(Sight the offset point and measure)

ﬂ
5 _ I

: Starts the distance measurement

S dist’
S 3.210m
ZA
HAR

: Stop the measurement

1)

2)

(To Offset Measurement mode)

PriaNg
SHFTIE 4l

Offset
1. distance

2. angle

3)

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

= oor g

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

For Repeat measurement mode,
press .

Press and .

The display appears as at left.

The display prompts to select one

of the following options:

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

2. Sight the direction of the tar-
get point.
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@elect “Sight target point direction’)

PROG,

Sight target pt.
Yes / No {exit)

4)

Press .
The display appears as at left and
prompts to sight the direction the
target point.

(Sight the search point direction)

Offset point

S 3.210m

: Display the

horizontal distance

5)

6)

Sight the direction of the target
point correctly.

When the direction of the centre
of the telephone pole has been

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

To display the horizontal dis-
tance, press




18. REM MEASUREMENT

® When measuring the height of certain objects such as overhead
power cables or bridge supports where the reflecting prism cannot
usually be positioned, the Remote Elevation Measurement func-
tion can be used to calculate the height above the ground using a
point directly above or below the object.

® The height of the target is calculated using the following formulas.

Ht=h1+ h2
h2 = SsinBz1 x cot0z2 - Scosbz1

Object

Vertical angle of object :

Vertical angle of prism L~ - Object height

Hi above ground

Prism height

4

® The measured values are first displayed after 0.7 seconds and then
every 0.5 seconds for all measurement modes.
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=
:S Eq’ Note: @_e_;ﬁote elevation measuremmmmm% .

:S B Input the target height (h1) ® The maximum vertical angle :
I (#P.57) 189’ from the horizontal
‘ (Measuring value limit (Ht) :
1£9999.999m)
Sight the prism - Ry

above or below the object

3

Theodolite mode or Basic mode

[ ) 7]
: Start Distance measurement (Stop the measurement)

3

Sight the object

3

: Start REM

3

The object height is displayed

FIRF]

W W J

Ht 16.290m
ZA 77° 11 10"
HAR 123" 45' 50"

3

: Stop measurement /JE

oo W oW oW W

w oA




® Measure the height to a suspended cable

Qet up the prism below the object and input the target height )

1)

@easure the distance )

3)

= e e 4

: Start the measurement

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

: Stop the measurement

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

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

& P.57

Sight the centre of the reflecting
prism with the SET C correctly.

In Theodolite mode or Basic
mode,

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

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

For Repeat the measurement
mode, press [Eg to stop the
measurement.
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(‘sight the object and start REM measurement)

5)

- Start the REM measurement 6)

Ht 16.290m | h1+h2
ZA 77° 11" 10"
HAR 123" 45" 50"

- Stop the measurement

Sight the object.

Press .

The REM measurementis started.
After about 0.7 seconds, the
height from the ground to the
object Ht (h1 + h2) is displayed.

Press to stop the measure-
ment.




19. MISSING LINE MEASUREMENT

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

tween the starting position (P1) and any other points without
moving the instrument itself.

® The SET Ccan measure the distancesto many points continuously.

ltis also possible to change the starting position to that of the last-
measured point. 5 P.98

Siope distance (S~_~" P2

Instrument station

19.1 Measurement mode selection

® Select the measurement mode from the following according to
your required measurement.

See P.42 “13.1 Measurement mode selection” for key operation.

Measurement mode Measurement time Units
. Single 5.6 secs
Fine meas. 9 -
Repeat | First 5.6 secs & every 3.3 secs

Tmm
Single 2.9 secs

Repeat | First 2.9 secs & every 0.7 secs

Coarse meas.

Tracking meas. First 2.8 secs & every 0.7 secs 10mm
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ty Note: (Missing line measurement )

19.2 Measuring the distance between two

or more points

Sight the prism on the initial position

3

Theodolite mode or Basic mode

(5] =]
: Start Distance measurement (Stop the measurement}

3

Sight the prism on the target station

3

: Start Missing line meas.

3

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

3

3

S
H
\
) 2
[CE-CAl

: Stop measurement




8.¢.

® Measure the distances between the starting position

and many points consecutively.

measurement

[ Set up the prism on the starting position and start the distance ]

A

Target
station

Starting
position

A

[ ) (2]
5 < 1|

: Starts the distance measurement

7S dist” ’

S 3.210m

: Stop the measurement

1) Set up the reflecting prisms on

2)

the required number of target
points, sight the centre of the re-
flecting prism on the starting po-
sition. In Theodolite mode or Ba-
sicmode press either , ,

or.

This accesses the Distance Mea-
surement mode, and the distance
measurement is started. The dis-
play appears as at leftand fiashes.
(The illustration at the left shows

an example of slope distance
measurement.)

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

For Repeat the measurement
mode, press .

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

Starting

Target station
position

No.1

A

3) Sight the centre of the reflecting

prism on the target station No.1.
If the prism constant and ppm
correction for Target Station No.1
are different from those of the
starting position, reset these val-
ues now.
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: Start the missing line 4)
measurement
Missing line
S 20.757m | Slope distance
H 27.345m | Horizontal distance
A 1.012m | Height differ.
: Stop the measurement 5)

Sight Target Station No.2

: Start the missing line L4
measurement

Press .

This accesses the Distance Mea-
surement mode and the Missing
line measurement is started. The
display appears as at left and
flashes.

After about 5.6 seconds (Fine
measurement mode), the slope
distance, the Horizontal distance
and the height difference are dis-
played.

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

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




19.3 Change of the starting position

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

s Note: (Change of the initial starting position )

Missing line measurement has finished

s m 4
H m i
\ m
3

0 SET

, : Change the initial starting position

g

1 A VL UL\ (WU TG Vs LIS U SRt St 1 1

T

Point replace?
Yes / No (exit)

3

Yos

. :
: Verify

3

Replaced

3
Basic mode
[ W




o

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

finished, set the next starting station

20.757m
27.345m
1.012m

0 SET

[EnT) [0
SHFT REC

Point replace?
Yes/ No {(exit)

Yes

SHFT

Replaced

Press function
keys to select
operation

1)

2)

After the missing line measure-
ment of target station No.4 has
been finished, the measured val-
ues are displayed.

0 SET
Press and atthis point.

[ After missing line measurement of the last target station ii
S
H
v

The display appears as at left and
askswhetherthe starting position
is to be moved.

Press .

The data for Target station No.4 is
setasthe dataforthe new starting
position, and the display appears
as at left. The instrument returns
to Basic mode.

To continue missing line mea-
surement from the new starting
position to the next target sta-
tions, sight each target station

and press .




20. SETTING-OUT MEASUREMENT

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

® |n the SET C, the difference between the previously input data to
the instrument (the setting-out data) and the measured value can -

be displayed by measuring the horizontal angle, distance or coor-
dinates of the sighted point.

Displayed value = Difference between measured value and

setting-out data

0 Present target position

Azimuth to ; \ distance

be set out
Position to be set out

Backsight station

Distance to be set out

E

Instrument station




s
. 20.1 Horizontal angle and distance setting-
:S out measurement

:S e This measurement is used to set out the point from a certain
direction (horizontal angle) and a certain distance away from a
reference point {the instrument station).

® [tis possible to set outa slope distance, horizontal distance, height
;g difference or remote elevation value after inputting the required

E value.

R‘B Note: G-Iorizontal angle & Distance setting-out data inpuD

L

Theodolite mode or Basic mode E%O Distance input range :
‘ :' -9999.999 to 9999.999m
[ lPAY B Least input : 0.001m

[EnT]
: For Distance & H angle
setting out data input mode

3

, S-O data
-D- 0.000m
HAR 0" 00' 00"

Angle input range : '

SET2C:0° to 359°59'59" :

SET3C:0° to 359°59'59"

SETA4C:0° to 359°59'65"

Least input

SET2C:1"

SET3C:1"

SET4C:5" '

Display range : +180° E
I

20

W W W W ow

(difference between target direction and |-

Input Distance setting out data)

setting out data  ELIdS

3

Input H angle
setting out data &l

3

Basic mode

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

UED -y

Retain the displayed value : b

Correct the value : (set value to 0)5{2

Exit from the input :

(to Basic mode)

. g - Setting 123" 45' 50"
— Input value of 123.455




&.¢. e Setting-out a horizontal anbgle right 90°65'40" from the
reference object and
setting-out a horizontal distance of 12.345 m.

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

Reference

direction 1) Sightthe reference directionfrom
\ the reference point (the instru-
ment station).

2} In Theodolite mode,

0 SET Station 0 SET
press .
' The horizontal angle display has
been set to 0°.

ZA 92" 36' 40"
HAR 0" 00' 00"

(To Setting-out Data Input mode )

- A
3) Press [Gg) and .
The previously input values are
displayed. “D"” flashes to prompt
for the input of the distance set-
ting-out data.

. S-0 data
-D- 0.000m
HAR 0" 00' 00"

anut distance setting-out data)
frd 4) Input “12.345" and press i
SHFT

S-0 dat The distance setting-out data is
D 12_33465 input. “HAR” flashes to prompt

SHARS 0" 00' 00" for the in.put of the horizontal
k angle setting-out data.




(Input horizontal angle setting-out d@

[ENT]
SHFT,

N

D
H

-3-

1
A

.

S-0 data
12.345

90.554

operation

Press function
keys to select

5) Input “90.554" and press .

SHFT
The horizontal angle setting-out
data is input, and the display re-
turns to Basic mode.

CSet the reflecting prism and start S-O measurement)

Reference
direction

Target

\A direction

: Start H angle S-O

measurement
6
-40
SO |+
Setting out

dHA -3° 45' 50"
HAR 94" 41' 30"

W W W W W wWwwWwWw w

6) Set the reflecting prism at a posi-

tion about 90°55'40" from the ref-
erencedirectionand about 12.345
metres from the reference point
(the instrument point), and sight
the reflecting prism.

7) Press and . 4
The setting-out measurement is
started, and the horizontal angle
“dHA" from the setting-out data
is displayed.
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:Start H angle S-O

measurement
Setting out
“H dist~
H -4.362m
ZA
HAR 0" 00" 00"

A

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

8) Movethe reflecting prism rightor

9)

10

-~

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

When “dHA” has become
0°00'00",

press and then .

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

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

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

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

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

Height difference, by pressing
and

REM, by pressing and
(after slope distance measure-

ment). el




20.2 Coordinates setting-out
measurement

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

® After input of the coordinates for the point to be set out, the SET C
calculates the setting out horizontal angle and horizonta!l distance
and stores the values in the memory. By selecting the horizontal
angle and then the horizontal distance setting out functions, the
required coordinate location can be set out. The Z-coordinate can
also be set out using the setting out coordinate function.

To recall the setting-out coordinate data from coordinate data
stored on the card, please refer to P.113.

& Note: (Coordinate setting-out data input)-

W W W W W w W W Wl W W w

Theodolite mode or Basic mode

L

=

iR«

SHFET

: For Coordinate data input mode

3
: For setting out data input
mode
4
E
z

Input N-coordinate
setting-out data

[ENT]
SHFT
[ENT]
SHFT
[ENT]
SHF T,

Input E-coordinate
setting-out data

Input Z-coordinate
setting-out data

8 Basic mode

£ ® inputrange:

I -9999999.999 to 9999999.999

g ® |eastinput : 0.001

H ® Data storage period :

: About a week (Power-off possible)

S Y RIS

Retain the displayed({N,E and 2) value:

[ENT]
SHFT

Correct the value : (set value to 0}
Exit from the input : @ @
{to Basic mode)

LB 10 N el VAR A




n

Setting out a point

g. @ Inthis case, the values are as follows:
Instrument station coordinates: N 20,E =
Backsight station coordinates :

20,Z2=3
=10,E=10,Z=3
: N_40,E 30,Z=4
The following preparations must
be completed before beginning
measurement:

14,1 Measurement mode selection
14.2 Instrument height and target

height input

14.3 Inputting instrument station and

backsight station coordinates

14.4 Setting the azimuth angle

To set out the Z coordinate, set
the reflecting prism on a fixed
height object, such as a pole.

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

e
Q : For Coordinate 1
SHET :

data input mode

1. Station
2. Backsight
3. S-0 point
: For S-O data 2)
6
-40
Pt
NG 0.000
E 0.000
z 0.000

In Theodolite mode or Basic
mode,

press and

The dlsplay appears as at left,
showing Coordinate data input
mode.

Press
for S-O data input mode.

The previously stored values are
displayed.

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




|
S ( Input the setting-out data )

[0 ) e
k 3)

N 40.000
E- 0.000
z 0.000

: To Basic mode

W W w W W w

[ 1 2] 4)
= REC SHFT

[E3]

N  40.000

IIE 30.000

z- 0.000

= 5)

N  40.000

E  30.000

z 4.000

1. Station
Backsight

3. S-O point

LUL DL HHNUTUU L IVICASUNCIVICIN

Input “40”

and press .

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

Input “30” and
press .

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

Input “4" and

press .

The Zcoordinate is input, and the
instrument returns to the Coordi-
nate data input mode.

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

Note: Input the instrument station

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

6) Press

to return to Basic mode.




CSet the prism and start H angle S-0 measurem@

Sight the reflecting 7)
prism.

8)

Setting out
9)
dHA -3' 00' 00"
HAR 94° 41' 30"

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

Press and .

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

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

CStart H distance S-O measuremenD

10) When “dHA” has become
0°00°00",
[ - ] [ 8]
Setting out press and then .
The setting-out measurement is
-H dist- started, and then the horizontal
distance measurement is started.
H 0.000m
f&R o 00 00" After about 4.7 seconds (Fine
measurement mode), the dis-

tance from the setting-out data to
the reflecting prism is displayed.
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H 0.000m
ZA
HAR 0 00 00"

ZU. DETHNG-OU I MEASUREMENT

11) Move the reflecting prism to-

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

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

CStart ccordinates S-O measurement, and determine the heig@

[ -] (4]
S-0 L=

Setting out

NI
-,Coordinate-
O

N 0.000
E 0.000
Z 0.234

/

’E the point
¥

to be set out

12) When “H"” has become 0.000 m,

13

—~

press [@g and then .

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

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

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

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

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

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






USING THE MEMORY CARD
TO RECORD THE DATA

21.MEMORY CARD OPERATIONS = P.113

21.1 Card features ®

21.2 Inserting and formatting the card @

21.3 Changing the instrument options @

21.4 Job creating and selecting @

215 Instrument data recording ®

21.6 Instrument station data recording @

21.7 Measured data recording &

21.8 Note recording ®

21.9 Feature code recording @

21.10 Feature code recalling to stack @

21.11 Feature code deleting @

21.12 Coordinate data recording ®

21.13 Coordinate data recalling to Instrument &

21.14 Reviewing data stored on the card @

21.15 Protecting data stored on the card ®

21.16 Data stored on the card output to an external
device @







=3

n-»s ( Sight reflection prism for offset point and input target heighD
-

=

-Ea CSelect “distance” )

1.23

-S dist~

5 o

Offset
1. distance

2. angle

.
[1ENU

A L
v Direction

prism: —
Yes / No(exit)

3)

4)

(Select offset point direction)

L

: Display "l"

¢ Direction
prism: |
Yes / No(exit}

5)

Sight the reflection prism for the
offset point.

Input “1.23" and press .

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

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

The display prompts you to select

one of the following options:

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

2. Sightthe direction of the target
point.

1 ]
Press .

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

Press B or -

to display “1”.

Note:

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

T Prism is behind target

! Prism is in front of target




® The SET C can record data in the following formats on the cards.

1) Record Mode
¢ When measurement data is recorded, the target number, target
code, target height, and atmospheric correction value can be
stored, along with the following data.

[<s.v,H> ] — Slope distance, vertical angle, horizontal
angle

—  Prism direction and distance from target
[<S. V. H (Offset >_] (only if input through offset measugre-
ment)
Slope distance, vertical angle, horizontal
angle

| <V, H, Tilt> ] - \(ertigal angle, horizon'tal a‘ngle, X direc-
tion tilt angle, Y direction tilt angle

[<N.E z> j - N coordir)ate (E coordinfate), E coordinate
(N coordinate), Z coordinate

[<N.E.z+5,V,H> | — Necoordinate (E coordinate), E coordinate
(N coordinate), Z coordinate, slope dis-
tance, vertical angle, horizontal angle

|<Note> j —  Remark
[ < Station data > — Date, instrument station number, code,

instrument height, temperature, atmos-
pheric pressure, curvature and refraction
correction ON/OFF, prism constant cor-
rection, automatic tilt angle correction
ON/OFF, instrument station N coordinate
(E coordinate), E coordinate (N coordi-
nate) Z coordinate

[ <tnstriD > ] — Instrument name
B Instrument number
Software version number
2) Menu Mode
< Code > — Feature code, file name
< Card>—<Job/file> - North coordinate (E coordinate), £ coor-

dinate (N coordinate), Z coordinate, point
number, feature code




21. MEMORY CARD OPERATIONS

3

S e Precautions when using the card
The lifetime of the card battery is approximately 2 years, but if the
card is used or stored at high temperatures, more battery power is
3 used, thus shortening the life of the battery.

& Replacing the card battery
5 If the battery becomes low, an error message like that shown
below will be displayed. Replace the battery according to the
following procedure.
Battery type: Sony CR2016 lithium battery or a battery of similar
quality.

Note: When the battery has been replaced, all data on the card is
cleared.

If the data on the card is necessary data, be sure to transfer

itto a personal computer before replacing the card battery.

1} Using a Phillips screwdriver, loosen

the 4 screws on the back of the
card, and remove the cover.
If the cover cannot be removed
from the card itself, using a very
thin flat-bladed screwdriver with
a narrow tip, take off the cover
where it is marked with A.

Card bat low

W W o

2) Remove the used battery and fit a
new one between the electrode
springs, with' the + side facing
upwards. Use pliers made of a
non-conductive material (plastic,
etc.) when handling the battery.

3) Replace the cover and tighten that 4 screws as before.

4) Format the card referring to P.116, *21.2 inserting and format-
ting the card”. The message ‘‘Card error’” will appear briefly
before the message ‘‘Format end”’, however, the card will have
been formatted and there is no problem.

W W W W



21.2 Inserting and formatting the card

@serting the @ :

® Liftupthe SETCcardcover @ and
carefully insert the card.
The card should be inserted with
the arrow up and the printed side
out.

Close the card cover.

Formatting the car@

® To use a new card, or to clear all of the data stored on a card, it
must be formatted.

Note: if a card has been used and the stored data is to be retained,
DO NOT REFORMAT THE CARD.

: For MENU mode 1) In Theodolite mode or Basic

mode,
1. Config press frnd .
2. Card .
ar The display appears as at left,
3. Code .
showing Menu mode.
: Select “Card” setting 2) Press .
N The display appears as at left,
v Card showing Card setting menu.
Job / file

Yes / No (exit)




k=3 Display “format” 3) Press [z

A Card The display prompts forthe selec-
Y tormat tion of the card formatting.
Yes / No (exit)
Yes
: Select “format” T
oy ¢ Selec 4) Press .
The display prompts for the for-
Formatting ok ? matting of the card.
Yes / No (exit)
Yes
s%lg : Format the card Yes

5) Press @3] .

The display asks whether you
want to start formatting the card

Start ?
Yes => press  “1”
Exit => press “No”

or not.
: Start card formatting 6) Press @ .
When the formatting has been
. p completed, the display appears as
ormat en at left, and the instrument returns
to Menu mode.
1. Config
2, Card
3. Code

® |[fthedisplay appearsasat left, the
Write protected data stored on the card is pro-
tected from erasure or overwrite B
by the write protect function.

See P.125, “21.15 Protecting data
stored on the card”, and cancel

the Write Protect function.

W wwwwwwwWwwwwwwwwu




21.3 Changing the instrument options

® Confirm that this parameter is set according to the data recording

conditions.

® To confirm or change the parameter options, see P.201, ~24

CHANGING INSTRUMENT PARAMETERS".

No. Parameter Options
2 Recording | 1.Send datato | Card/Qut
2.Set code Set/Skip

3. Set target ht

Set/Skip




21.4 Job creating and selecting

e The SET C can store the instrument data, instrument station data, mea-
sured data, and notes and coordinate data in job files on the card.
The job file can be created on the card in advance.
Create the job file on the card, and select the job file to which the data is to
be recorded before recording the data.
The instrument name, number and software version number are recorded
in the job file when the job file is created on the card.

by Pm@@@]w@; Job creating and

In Theodolite mode or Basic mode

g ® Job name can be up to 7 characters long x
H® Job name storage period : £

: For Menu mode N
About a week (Power-off possible) ;-

)«

[ o]

(EN
¥

: Select the card setting
¥

Be Correct 1 character: @
8¢ Exit from the input :
€ (toCard setting mode)

SIEN ¥

v
2
al

<
3

8

: Select the Job setting

u
=
n
—

¥
@ : Select Job creating

¥
input the Job name

® uUse kud' or 1 to select the
S-0 RCL

0123456789 .
PITi 0T required block of characters. Press the

' ABCDEFGHIJ numerical key {0-9) corresponding to the .
KLMNOPQRST required character.
UVWXYZ_ . -&

. [0123456789

gg_
—)
4

: Select the Job setting

SHET

: Select the Job select . Delete the Job
A 3

[rdr OF 1 : Display the required Job

i
o

RCL

Wwwwwwuwwwwwwd wu

E 4 name L 2
Yes Yos
[ . (&5 : Select the Job name : Select the Job name
R‘. d end !J
ecord en : Verify
i sHFTIR
= Card setting mode Ca’rd setting mode
b4

Be

s : To Basic mode

@ . @ : To Basic mode
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g.9. ® Create Job file “TOKYO" and record data in Job file
“OSAKA” (Select Job file).

{ From Theodolite mode or Basic mode to Menu mode )

;FO,MENU mode 1) In Theodolite mode or Basic
mode,

1. Config press .

2. Card .

3. Code The display appears as at left,

showing the Menu mode.

@elect the “Card” settinD
2) Press )

A Cad The display appears as at left,
Y Job/file showing the Card setting menu.
Yes / No {exit)

Select the “Job file” setting

Yo
3) Press G .

] ) The display appears as at left,
- create showing Job setting menu.

2. select

3.  delete

@elect the Job “create” )
a 4) Press m

The “Job” flashes to prompt for

A
'press (;Bzcsﬁ;ig the input of the Job name.
“ob-




3

(input “TOKYO” )

L L I CHE Y VO VRN PRV VRt SRV JREERY FORET VIRV ST TNV /)

v :Display Kto T

[ < ] L. 0]
[I°=Y REC

: Input “TOK”

v :Display U to &
: Input “Y”
A :Display Kto T
: Input “O”

SHFT : Input finished

: KLMNOPQRST
press 0123456789
2Job  TOKYO
: Card
Job / file
Yes / No {exit)

5)
6)

7)
8)
9)

21. MEMORY CARD OPERATIONS

Press (g to display “K ~ T”.

Press =1 . to input

“TOK".

Press [ to display “U ~ &”.
Press to input “Y”,

Press [#@: to display “K ~ T”.

10) Press to input “0".
11) Press .

When the Job file has been cre-

ated, the display returns to Card
setting menu.

Select the “Job/file” setting agairD

Yoa

[ENT]

SHFT
1. create
2. select
3. delete

You
12) Press .

The display appears as at left,
showing Job setting menu.
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@éct the Job "select") ’
[ 2]

¢ Job select
TOKYO
Yes / No {exit)
(Display “OSAKA" )
B - @
4 Jobselect
OSAKA
Yes / No (exit)
(Select “OSAKA" )
Yos
SHFT
# Card
Job /file
Yes / No (exit}

@ @ : To Basic mode

® Press Fg E toreturntoBasic

14) Press .

The display prompts for the selec-
tion of the Job files.

15) Press v or .
to display “OSAKA”

HL AP\ \ T\ O B O\ L

%

Yes
16) Press .

The Job file “OSAKA” is selected

and the display returnsto the card
setting menu.

mode. :
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=

_S ®.g. ¢ Todeletethe Job file "KYOTO" from the card

=

CFrom Theodolite mode or Basic mode to Menu mode )

[T : For MENU mode 1) In Theodolite mode or Basic
; mode,

1. Config press .

g' gz::l The display appears as at left,
- showing Menu mode.

(Select the “Card” setting )

2) Press .

The display appears as at left,
¥ Card showing Card setting menu.
Job /file
Yes / No (exit)

Ww W W

m

Select the “Job/file” setting )

Yeos Yes
[ENT ] [ENT]
SHET 3) Press_ .
The display appears as at left,
1. create . .
showing Job setting menu.
2. select
3. delete

Select the file “delete” )

=n 4) Press .
A Job/file name 'I_'he dlsplay. prompts forthe selec-
OSAKA tion of the file name to be deleted.
Yes / No {exit)

oW W W W W

MU
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(Display “kYOTO" )
Q' or ‘ 5) Press Q' or .

to display“KYQOTO",

A "
vy Job/file name

KYOTO
Yes / No {exit)

(select “KYOTO” )

Yes
Y
6) Press EQ .

SHFT

The job “KYOTO" is selected and
the display asks whether this Job
is deleted or not.

Job KYOTO
delete Yes/No ?

Yos Yos
: Delete the job 7} Press .

1. create “KYOTO" is deleted from the
2. select card, and the display returns to

3. delete Job setting menu.




instrument data:

® [nstrument name

® Instrument number

® Software version number

COLAVILIVIVIT L LAWY U ENATIUIND

21.5 Instrument data recording

e With the SET C, the following items can be recorded on the card as

(From Theodolite or Basic mode to Record mode}

1)

pa
m
O

Card ready
Job KYOTO
64384byte free

Select
S,VH
Yes / No (exit)

<>

1. Jobcreate L]
2. select
3. delete

No card

Www W www W wbw el d

In Theodolite mode or Basic
mode,

press

The selected job file name and the
available space for data recording
are displayed.

A new card has 64,384 available
bytes (approximately 1000 mea-
sured data points in S, V, H for-
mat).

After that, the display shows
Record mode. And the display
prompts for selection of the data
format.

When there is no Job file on the
card, the display returns to Job
setting menu. Create a Job file
(seeing P.120 “21.4 from 4)"). Af-
ter that, the display changes to
Record mode.

“No card " means that the card is
not correctly mounted in the SET
C. Insertthe card correctly within
10 seconds.

After 10 seconds, the message
“Card error” appears and the dis-
play returns to Basic mode.

®



® If “Card error” is displayed after

Card error pressing , there is some
problem with the card.
Insert the card correctly.

If “Card error” is displayed after
inserting the card correctly,
please contact your Sokkia agent.

® When the card becomes full of
data, “Card is full” is displayed.
Card is full
¢ When the card battery is running
low, “Card bat low” is displayed.
Please change the battery. &
Card bat low P.115
Or replace with a new card.
Display “Instr ID”
= I = 2) Press [ggj or & - to display
“Instr ID”.
: Select
Instr ID
Yes / No (exit)
(Record Instrument da_taj
Yoo Yes
() 3) Press .
When recording of the instrument
data has been finished, the mes-
Record end

sage “Record end” is displayed,
and the display returns to the
Record mode.
: Select
S,VH
Yes / No (exit)




~3
~

W W wwwwwiWwwww iy w

CHOWVILIVIVITL LANL UFENATIUND

21.6 Instrument station data recording
® The SET C can record the following items as instrument station

data;
Date, instrument station number, instrument station code, instrument
height, temperature, atmospheric pressure, instrument station coordi-
nates, curvature and refraction correction, prism constant, and automatic
tilt angle correction.

& Procedure:
Select the Job

[ ]
: For Record mode

¥
[ ]
:Display of Station data

Yes

. i
boi=s - Select to start recording
Input date

Input Station number

Instrument station data recording

® Station number input range : 1~99999999 £
® Code can be up to 13 characters long

d ® Date, Station number and Code storage
period : About a week (Power-off possible)
Station number displayed is the last-input
station number +1.

Retain the displayed value or code:
® Correct the value of 1 character :
(set value to 0)

¢ Exit from the input :

{to Record mode)

&.9. Setting a date of 6th September 1991.

(Input or select code } - Input value of “91.9.6"

SHFT,

0123456789
LI FTT1d]

Q' ABCDEFGH!J ® Use v or ! to select the
KLMNOPQRST required block of characters. Press the
UVWXYZ_ . -& numerical key {0-8) corresponding to the

. |0123456789 required character.

Input Instrument height e

Lt : Set -27] : Set Tempera- bdnl : Set ppm value
LTENU B Gdiele} - ay -
o Oppm - ture & Pressure .

Input Temperature Input ppm value

Input Pressure

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

Record end

Record mode




s

8.¢. ® To record the following instrument station data:
Date: October 4, 1991
Instrument station number: No.100
Code: “HOME"
Instrument height: 1.45m
Temperature: 25°C
Atmospheric pressure: 980 mbar
Instrument station coordinates:
N=30,E=30,Z2=10

Gn Record mode, display “Station data”

' or A 1) In Record mode
RCL !
4 Select pres.s Q' or '
Station data to display ‘*Station data”’.
Yes / No (exit)

@elect the “Station data” recording >

Yes Yes

2) Press E@) .
The previously input date is dis-
played.

Date yy. mm. dd
91.8. 10

Input the date

91.10.4 3) Input “91.10.4" and
press .
Stn  point The date “91.10.4" is input, and
“No. - 1 “No.” flashes to prompt for the

input of the station number.



=

S anut the station number)

E 100
¢ ABCDEFGHU
press 0123456789
Pt aec

¢ Code select
TOWER
Yes / No (exit)

Input the code

=3 : Single-character delete

: Input “H”
v: Display Kto T
] : Input “O”
L2 : Input “M”
(/-]

i: Display Ato J

P
2

Cl

:lnput “E”

: Input finished

0.000m

Ww oW oW W W W W W W W o w W

4)
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Input “100” and

press .

“100" isinput for the station num-
ber. “Cd” flashes to prompt for
theinputofthe instrument station
code.

If the codes are stored in a stack,
the display prompts for the selec-
tion of the code. After a code is
selected, the code can be edited.

To input the code directly,
No

press Fg -

Note: If the parameter of the code

5)

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

Input the code.

Press to delete one charac-
ter to the left.

Press to input “H".
Press fgg to display “K ~ T".
Press to input “0”.
Press to input “M"”.
Press & to display “A ~ J”.
Press to input “E”.

[ENT]
SHFT I

The code “"HOME" is input, and

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

Press

@



@)ut the instrument heighD

1.45 6) Input “1.45” and press .

T 0 eor An instrument height value of
. se " [/ H H

2. Tomp & Press 1.45 |sh|nput, and .the display
3. ppm value turns to the ppm setting mode.

{ Select the temperature and pressure input)

7) Press .

The previously stored values are

e 5 displayed.

s “T" flashes to prompt for the in-
P. 1013 mbar

put of the temperature.

(Input the temperature and pressure )

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

P 1013 mbar put of the pressure.

9) Input “980" and press .

SHFT

. A pressure “980 mbar” is input.
£ N” flashes to prompt for the in-
7 put of instrument station coordi-

nates.




3

S (Input the instrument station coordinates)

N =30 10) Inputthe instrument station coor-
dinates.
3 £ N = 30
Z =10 - SHFT
SHFT E _ 30
- SHFT

Z =10

Recording of the station data is
started. When the data has been

Record end “
recorded, the message “Record
end” is displayed and the display
returns to Record mode.

4 Select
S,V,H
Yes / No (exit)

wow oW W W W W W o




21.7 Measured data recording

® The SET C can record the following items as measured data:

Target number, target code, target height, atmospheric correction
measured data. -

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

— Checkl before recording the data: , S

[ s,V.H ] - Check No.1, 2, 3, 6 below.
[S,V, H(offset] | — Check No.1, 2, 3. 6 below.

[ Vv, H,Tilt | > Check No.1 below.

[ NEZ | — Check No.1, 2, 4, 5, 6 below.
L N,E,Z+S,V.H | — Check No.1, 2, 4, 5, 6 below.

1. The instrument parameters have been set. & P.29
2. The correct prism constant has been set. &F P45
3. The instrument station data has been performed FP.127

or else atmospheric correction has been set. & P.48

4. The instrument station data has been performed FP.127
orelsetheinstrument height, atmosphericcorrection 4 P57
and instrument station coordinates have been set. 48 60

5. The azimuth angle has been set. _ & P.65
6. The centre of the reflecting prism is being & P52
sighted and the return signal is adequate for
measurement.

“
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21. MEMORY CARD OPERATIONS

Qq, Procedure: @easured data recording

Select the Job # ® Target number input range : 1~99999999
¥ P ® Code can be up to 13 characters long

E ® Target number, Code and Target height §

storage period : About a week :

[5] .
g : For Record mode

2 {Power-off possible)
Sight the target Target number displayed is the last-
L 4

Input station number +1.

& o @
:Display of Measured data

¥

Yos

. f
: Select to start recording

SHFT

Correct the value of 1 character :

Retain the d|sp|ayed value or code:

{set value to 0}

§ ¢ Exit from the input:

(to Record mode)

(input Target height & )

The SET C measures and displays ~ ® In Offset measurement, the SET C 4
one set of the target point data in measures and displays the offset point §

the selected format. data.
‘ Select Distance inputting or Target
Input Target number [5¥ sighting.

Select the direction of offset point from§
the Target and input the distance

between the offset point and Target, or
sight the target.

{Input or select code [GHEY )

?]%????-{?? ® Use v or A to select the
ABCDEFGHIJ required block of characters. Press
KLMNOPQRST the numerical key (0-9) correspond-
UVWXYZ . -& ing to the required character.

0/- 0123456789

RCL

Record end

Record mode



e.¢g. ® To record the following offset measurement data

Target number : No. 2001
Code : “TREE1”.

Direction of prism from target : Front

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

& - &

1) In Record mode,

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

press (=g’ or !

to display 'S, V, H (offset)"".

Target height: 1.23 m '
Horizontal distance from target point to offset point
:1.8m

Select “S, V, H

(offset)”

Yos
SHFT

Yes
2) Press ER -

. .Ta rget
- Ht. -

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

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

3 CSight reflection prism for offset point and input target heig@

1.23

-8 dist”

B
oY

i W W

N

HAR

Offset
1. distance
2. angle

: (Select "distance@
[

¢ Direction
prism: —
Yes / No(exit)

3} Sight the reflection prism for the

4)

( Select offset point direction)

oa [ ]
Dis,

play “L"

Q Direction
prism: |
Yes / No(exit)

(CVR - I -V T R VI V- VI V-V V-V VTR V- TR V- VR

5)

offset point.

Input “1.23” and press .

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

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

The display prompts you to select

one of the following options:

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

2. Sightthe direction ofthe target
point.

Press fd) .

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

Press E&: or =3

to display “{".

Note:

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

T Prism is behind target

1 Prism is in front of target



Yos
SHFT

Off§et distance
-D- 0.000m

Yos
When “l” appears, press .
“D” flashes to prompt for the in-
put of the horizontal distance be-

tween the target point and offset
point.

point

Cnput the horizontal distance from the target point to the offset ]

%
:
E

18

Target point
No - 1

6) Input horizontal distance of “1.8"
and press .

(_Input the target point number )

2001

¢ Code select

ABC
Yes / No(exit)

Set the code
l or Qv

: Display “TREE1”

A
v Code select

TREE 1
Yes / No(exit)

7) Input a target number of “2001”
and press .
A target number value of “2001"
is input. If the codes have been
stored in a stack, the first code
inputis displayed, and the display
prompts the selection of the code.
Note: If the parameter of the code
setting is set to “Non-input”,
this procedure is omitted.

8) Press g or &' to display
“TREE1".
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Yes
SHFT

4 ABCDEFGHI
press 0123456789 []
SCd- TREE1

: The displayed code is the 9)
one to be selected

Target 2001
Record end

Select
S,V,H (offset}
Yes / No (exit)

<4»

Data error

When “TREE1” is displayed,
press .

If the required code is not among
No
the displayed codes, press .

“Cd" flashes to prompt for the
input of the code.

If the displayed code is the re-
quired one, press .

To change the displayed code,
press [Fg to delete the charac-
ters one at a time. Input the code
required. Then press .

When the code has been input,
the target number is displayed,
and the recording is finished.

The display then returns to the
Record mode.

Note: If the display returns to Record

mode following a display like
that at the left, there is an error
in the measurement. Try lev-
elling the instrument again, or
sight the reflecting prism once
again and start over from
step1).




21.8 Note recording

® The SET C can record remarks as notes.

ty Procedure: (Note recording )

Select the Job file

1 Correct 1 character m.m
Record mode Exit from the input :

(to Record mode)

[ENT]
Input note

123456789
(l)lllllllll ® Use vor Atoselectthe

ABCDEFGHIJ required block of characters. Press
KLMNOPQRST the numerical key (0-9} correspond-
UVWXYZ_ . -& ing to the required character.

0123456789

Record end

Record mode
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® To record “CLOUDY” as a note

In Record mode, display “Note")

N @@

A
E v Select
Note

Yes / No (exit)

1)

S CSelect the “Note” recording )

Yas

: [ENT]
E SHET

¢ ABCDEFGHIJ
5 press 0123456789
Rem

Input the note

cLoupy

Record end
A
v Select
S,VH
Yes / No (exit)

oW oW W W

V)

2)

3)

In Record mode, press [+ or
Q' to display ““Note”,

Yeos
Press .
“Rem” flashes to prompt for the
input of the note.

Rem: Remark

Input “CLOUDY" and press .

When the note has been re-
corded, the display returns to
Record mode.




21.9 Feature code recording

® The SET C can record the feature codes in the instrument and on
acard in advance.

The feature code is input with recording instrument data and
instrument station data.

® The procedure of code file recording to a card and recalling from
the card is as follows: h

® ( Record codes in a stack in the instrument )

& 21.9
If codes have been stored in a stack, the codes in that stack
are automatically displayed whenever a new code is set, and
the display prompts for the selection of the code.
When creating a new file on the card, an
recorded in the stack should be deleted,
codes shouid be recorded in the stack.

Y codes currently
and then the new

y

@ ( Record codes in the stack on a card )

| & 219
® ( Recall the codes from the card to the stack in the instrument

= 21.10
The newly recalled codes are displayed when a new code is
set and the display prompts for the selection of the code.
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P
ty Procedure: (Feature code recording )

In Theodolite mode or Basic mode § ® Feature code can be up to 13 characters long §

J ® Feature code in stack storage period: |

Q About a week (Power-off possible) i

g ® Code file name can be up to 2 character.
long after “FCODE”

b - For Menu mode

3

: Select the code setting

Correct 1 character : @

L e o .
Qv or A : Display “stack+" ' Exit from recording :
2

(to Code setting mode)

Yes
: Select the code recording to

J stack
'

Input the feature code |y

® Use Qv or l to select the
1, % ? ‘," ?? ,7?? required block of characters. Press
|

(=]

ABCDEFGHIJ the numerical key (0-9) correspond-

=4
tl KLMNOPQRST ing to the required character.
&

RCL

UVWXYZ_ . -&
0123456789

: Stop recording the code to stack

v or A : Select the code recording from stack to card

: Select the code recording from stack to card

Input the feature code file name

A 4
. : To Basic mode

Y SHY S




8.8- ® To record the codes “SCHOOL” and “FACTORY” in a
stack, and then to record them on a card under the file
name “FCODE-1".

@om Theodolite or Basic mode to Menu mode )

1) In Theodolite mode or Basic mode,
[ 7]

1. Config press Gem -

2 Card The display appears as at left,

3. Code showing Menu mode.

Select “Code” setting)

2) Press .

4  Feature codes The q'leay appears as at left,
. showing the code setting menu.
view
Yes / No(exit)

@Iect code recording in stack (stack +D
= - & 3) Press [ or

RCL

: Display “stack +" to display “stack +”.
¢ Feature codes
stack +
Yes / No (exit)
Yos Yes
: Select “stack +” 4) Press .
4 ABCDEFGHLJ _Cd flashes to prompt for the
press 0123456789 input of the code.
-Cd - ABC
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Input the code

SCHOOL

SHFT,

A

.: gq :.

ABCDEFGHIJ

press 0123456789

Stack is full

: Input is finished

A
view
Yes

v Feature codes

/ No (exit)

R O T S Y S RIVILA.Y

Input “SCHOOL"” and press .

The code has been recorded.
“Cd” flashes again to prompt for
the input of the next code.

Note: Ifthe message “Stack is full” is

displayed, no more codes can
be recorded in that stack.
Press @ to stop inputting
thecodes and record the codes
on the card.

Note : 140 characters can be recorded

6)

in stack.

For example, the number of
codes composed of 6 charac-
ters is 20.

140 {6(characters}+1{space)}=20

Press @ to stop recording the
data to the stack.

The display returns to the code
setting menu.

After that, when instrument sta-
tion data and measured data are
to be recorded, the codes stored
in the stack will be displayed to
select the required one.

Go back to step 5) and input
“FACTORY".




( Select code in the stack to be recorded on the card

{card <= stack)

)

& - @

: Display “card <= stack”

e Feature codes

card <= stack
Yes / No (exit)

Yes

. i
: Select code in the stack

card

to record on the
= ABCDEFGHI
press 0123456789
FCODE

(Input the file name )

-1
SHET

4 Feature codes

view

Yes / No (exit)

7) Press Qv or i to display I

8)

9)

“card <= stack”.

I

Press .
“FCODE" is displayed to prompt
for the input 2 characters as the

file name for recording the codes
to the card.

Input “-1” and

press .

“FCODE-1" is input, and the dis-

play returns to the code setting
menu.

The codes in the stack have been
recorded on the card.

Press to return to the
Basic mode.



|

S 21.10 Feature code recalling to stack

e The SET C can recall a code file stored on the card and input it to

S the stack in the instrument.
After that, you can select the required code from the recalled code

S file in the stack when the instrument station data and measured
data are recorded.

In Theodolite mode or Basic mode & Exit from the input:

4 S

(] -
: For Menu mode

3

L3 : Select the code setting

$

Qv or : : Display “card => stack”

RCL
3

Yos

- Select the code to recall from card to stack

3

v or A : Display the required code file

4

Yes

: Select the code file name

¢

Yes

. Veri
Lot @ Verify

¥
=

' @ : To Basic mode

WOoW W W W Wk W




8.9. ® To recall the code file named “FCODESB”, which is

stored on a card, to a stack

@om Theodolite mode or Basic mode to Menu mode )

1]
LENU

1. Config
2. Card
3. Code

CSelect “Code” setti@

[ 2 ]
L

¢ Feature codes

view
Yes / No (exit)

T In Theodolite mode or Basic mode,

2)

[ 1]
press @3 .

The display appears as at left,
showing the Menu mode.

Press .

The display appears as at left,
showing the code setting menu.

@Iect code file to be recalled to stack (card => stac@

& - @&

: Display “card => stack”

¢ Feature codes

card => stack
Yes / No {exit)

Yes

g ¢ Select “card => stack

% Codes file

FCODE-1
Yes / No(exit)

3) Press g or & to display
“card => stack”.

4)

Yos
Press .

The files can now be selected.
(The display prompts for the se-
lection of the code file.)

i

H
i

|
|
l%
5
%
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Select file to be recalled)

& o &

: Display “FCODESB”

4 Codes file
FCODESB
Yes / No{exit)

Yes
:Display “FCODESB”

Code stack
over write ?
Yes / No{exit)

Yos

Veri
: Verify

¢ Feature codes
view
Yes / No (exit)

: To Basic mode

5)

6)

7)

Press [gg' or &4 to display
“FCODEbGB”.

Yeos
Press .
The display asks whether the
codes currently stored inthe stack
are cleared and whether to recall
the codes in the “FCODEBB’ file.

Yea
Press .
The codes in “FCODESB” are re-
called to the stack, and the display
returns to the card setting menu.

After that, when instrument sta-
tion data and measured data are
to be recorded, the codes stored
in the stack will be displayed to
select the required code.

Press to return to Basic
mode.

Note : Ifthe message “File not exists”

is displayed, no files storing
codes are stored on the card.




21.11 Feature code deleting j

® The SET C can delete a code file stored on a card or a code stored
in a stack. If there is no code in the stack, the code can be input
directly when the instrument station data and measured data are
recorded.

® To delete code files from a card, please refer to P.115, “21.4 Job

creating and selecting”, and specify the name of the file to be
deleted.

&y Procedure: CFeature code deleting

In Theodolite mode or Basic mode i ¢ Exit from the input :

(to Code setting mode)

[ ] .
b © For Menu mode

3

: Select the code setting

¥
@v or A : Display “stack -"
4

AR o R R A A e sl

Yes
: Select code deleting from stack

Qv or 1 : Display the required code
Yes
.

iy - Select the code

: 3
, : To Basic mode
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® To delete the code”SCHOOL" from a stack

Grom Theodolite mode or Basic mode to Menu mo@

.
[1ENU

1. Config
2. Card
3. Code

(Select “Code” setti@

[ 3 ]
L

: Feature codes

view
Yes / No (exit)

1} In Theodolite mode or Basic mode
press fgm .

The display appears as at left
showing Menu mode.

2

’

2) Press .

The display appears as at left,
showing the code setting menu.

(Select code to be deleted from stack (stackD

=)

: Display “stack-"

4 Feature codes

stack -
Yes / No (exit)

Yes

R u "
vy © Select “stack:

¢ Codes select
SCHOOL
Yes / No(exit)

3) Press v or A

to display “stack-".

Yes
4) Press .

The display prompts for the selec-
tion of the code to be deleted.



@elect the code to be delet@

-.- Press ror B
v o o tcﬁisp%”SCL"
: Display “SCHOOL” '

# Codes select

SCHOOL
Yes / No(exit)
Yeos Yoa
: Delete “SCHOOL" 6) Press 53 .

The code “SCHOOL” is deleted

v Feature codes from the stack, and the display
view .
Yes / No (exit) returns to the card setting menu.

Note : If no codes have been stored in
No code data the stack, the message “No
code data” appears, and the
display returns to the card set-
ting menu.

® Press @ to return to the
Basic mode.
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< 21.12 Coordinate data recording

' « The SET C can record coordinate data on cards. The coordinate data is

, recorded in a Job file, and can be used as instrument station coordinates,

s backsight station coordinates, known point coordinates, and setting-out
coordinates.

o To delete a file with coordinate data in it from a card, please refer to P.119,
“21.4 Job creating and selecting”.
Qq, Procedure: (Coordinate data recording

In Theodolite mode or Basic mode

® Feature Code can be up to 13 characters long §
Coordinate data input range: +9999999.999 §

@ Coordinate data least input: 0.001

® Point number input range: 1~99999999

{to Card setting mode)

. ¢
: For Menu mode

: Select the card setting

¥
v or l Display
¥

R @ Correct 1 character:
& Exit from the input :

“data write”

You
: Select the coordinate

I data recording

Yos No
[ : Select &) . Select or create another Job
the Job name @ . 8

@ : Create the Job [ : Select the Job

Create the Job

Select the Job

Input N-coordinate data , Input E-coordinate data
Input Z-coordinate data

Input the point number

. N
Input the code or Select the code gr?r

0123456789
11111 1

' L ® Use @v or A to select the

@' |ABCDEFGHIJ required block of characters. Press
KLMNOPQRST the numerical key (0-9) correspond-
UVWXYZ_ . -& ing to the required character.

]

. 0123456789

Record end, @ , : To Basic mode




¢ To record the coordinate data,

Point number: 201
N-coordinate: 35
E-coordinate: 67
Z-coordinate: 48
Code: BS-4

Job file: COORD.1

{ From Theodolite mode or Basic mode to Menu mode )

[ 1]
{IENU

1
2.
3.

Config
Card
Code

@elect “Card” settingj

[ 2
PROG

A

Card
Job /file
Yes / No (exit)

7 In Theodollte mode or Basic mode,
press HENU

The display appears as at left, "
showing the Menu mode. ‘

_ mmmmMmMMAMRI_

2) Press .

The display appears as at left,
showing the card setting menu.

@elect coordinate data recording (data write} )

] a2
& o B

: Disp

lay “data write”

A
v

Card
data write
Yes / No (exit)

Yeos
[ENT]
SHFT

: Select “data write”

Job

Yes / No {select)

OSAKA

3) Press g or &=

to display “data write”.

4) Press .
The last selected file name is dis-
played. The display asks whether
the coordinate data is to be re-
corded in the job file or in another
job file.




S

g (Select “COORD.1" )
(S

@ : “select” another file

W owow W oW oW oW oW w W w e

1. Jobcreate
2, select
3. delete

[} . “ "
L=trd : Select “Job select

4 Job/file name
TOKYO
Yes / No (exit)

] oa
& - &

: Display “COORD.1"

¢ Job / file name
COORD.1
Yes / No {exit)

Yes

: Select “COORD.1”

N 0.000
E 0.000
4 0.000

6)

7)

8)

Press to select or create an-
other job file.

The display returns to the job set-
ting menu.

To record the data in_the dis-
played Job file, press . Then

proceed to step 8).

Press .

The display prompts forthe selec-
tion of the file name.

To create a new Job file,

press .

The display prompts for the input
ofthe Job file name. Input the Job
file name and press to ad-
vance to step 9).

Press & or G
to display “COORD.1",

Yes
Press .
“N" flashes to prompt for the in-
put of the N coordinate data.




{_Input the coordinate value

N =35
E =67
Z =48

[ERT]
SHFT
[ ERT]
SHFT
[ ENT]
SHF T

Point
“No.:

1000

{( Input the point numb@

201

[ERT]
SHET

A
v

press
{gq}

ABCDEFGHIJ
0123456789

B¢
Data OK ?
Yes/No

9) Input coordinate values. §
N= 35 B

E = 67 g
L4

Z - 48

The previously stored values are
displayed. “No.” flashes to
prompt for the input of the point
number.

10) Input the point number“201“ and
press .
“Cd" flashes to prompt for the
input of the code.

Note: If the code is stored in a stack,
the display prompts for the se-
lection of the code. After the
code is selected, the display
appears as at left.

11) Input the code “BS-4” and
press .
The display asks whether the co-

ordinate data is recorded on the
card or not.



U

Yos
SHFT

: OK

Coord. 201
Record end

N 0.000
E 0.000
z 0.000

|
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Yos
12) Press .

When the recording is confirmed,
the point number is displayed,
and the recording is finished.
The display then returns to step
8), so that the next coordinate
data can be input.

To record the next coordinate
data, go back to step 9) and input
the data.

Note: Although it is possible to input

up to about 1000 data to the
64Kbyte card, the SETC is only
able to recall up to the first
recorded 600 coordinate data.
Therefore, when recording
more than 600 coordinate
data, input the additionai point
data into another job file.

:To card setting menu  13) Press .

A
v

Card
Jobffile

Yes / No {(exit)

The display returns to the card
setting menu,

Press toreturn to Basic
mode.




21.13 Coordinate data recalling to
Instrument

® The SET Ccanrecall and usethe coordinate data stored on thecard.

® Recalled coordinate data can be used as follows:
* [nstrument station coordinates
* Backsight station coordinates

¢ Known point coordinates for Resection measurement

e Setting-out coordinates

Note : The SET Cis only able to recall up to the first recorded 600
coordinate data from a job file. Therefore, when recording

more than 600 coordinate data, input the additional point
data into another job file.

® Before recalling the data into the instrument station, the following
parameter should be set to “Card”.

1 To change the parameter, please refer to P.197, “24. CHANGING
‘ INSTRUMENT PARAMETERS”.

No. Parameter Options

1 Coordinate data from Keyboard / Card

T il T
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E'Q Procedure: @oordlnate data file selection to be recal@ o

.

{
In Theodolite mode or Basic mode’r_. ® Data storage period : About a week
J, ﬁ {Power-off possible)

SR AT,
: For Menu mode

(] i
TNENY E%: Exit from the input : @
‘ I

2] - ;
bivd : Select the card setting

4
v or A : Display “data read”
¥

7

2 s S

Yos
: Select the coordinate data file to recall from card to instrument

4

v or l : Display the required coordinate file name p;
Yeos
f& : Select the coordinate file name

4

@ B @ : To Basic mode {Keep the card inserted)

¢ Recall Instrument station coordinates:

[
Press @ and input the stored coordinate data point number
* Recall Backsight station coordinates:

e g
Press and input the stored coordinate data point number.
¢ Recall Setting out coordinates: :

B

Press S'E“FT S0 and input the stored coordinate data point number.

W W oW W oW W W W oW W W ow wwwwu w




® To select or change the file name “COORD.5" to be

recalled from the card into the instrument.

Grom Theodolite mode or Basic mode to Menu mod@

[
i1ENY

1. Config
2. Card
3. Code

(Select “Card” setting )

[ 2]
PROG

A
v Card
Job / file
Yes / No (exit)

1)

2)

Press fdm) .

The display appears as at left
showing Menu mode.

’

Press .

The display appears as at left,
showing the card setting menu.

( Select file recalling (data read))

] oa
&d - &

: Display “data read”

A
y Card
data read
Yes / No (exit)

Yes
= © Select “data rea

4 Coord. file
TOKYO
Yes / No (exit)

3)

4)

Press [@g' or &=
to display “data read”.

Yos
Press .
The display prompts forthe selec-
tion ofthe file nameto be recalled.
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(Select “COORD.5" )

e o &

: Display “COORD.5"

A
v

Coord. file
COORD.5
Yes / No (exit)

SHFT,

Yea
: Select “COORD.5"

Busy...

1.
2.
3.

Config
Card
Code

Data table
over write ?
Yes / No (exit)

5)

6)

21. MEMORY CARD OPERATIONS

Press [+ or &

to display “COORD.5".

Press .

While searching for the specified
file name, the display appears as
at left.

When the file has been selected,
the display returns to Menu
mode.

Press to return to Basic
mode.

Note: Keep the card inserted until

recalling the instrument sta-
tion coordinates, the backsight
coordinates, or the setting out
coordinates is completed.

If this file is different from the
previously selected file, the dis-
piay asks whether the previous
selection is cancelled and this file
is to be selected or not.

Yos
Pressing ,the file name
searching is started.

Note: If there is no data in the se-

lected file, the message “No
coord. data” is displayed, and
the display returns to Menu
mode.
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<Input instrument station coordinates

by recalling the coordinate data from the card>
® To recall the coordinate data for Point No.401 from the
selected file as the instrument station coordinates

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

é :For Coordinatedata 1) In Theodolite mode or Basic
mode,

input mode
1. Station
2. Backsight
3. S-O point

@ : For Instrument Station

Stn  point
-Na.- 400

§ Coord. file
TOKYO
Yes / No (exit)

]
& o &

: Display the required file name
: Select the displayed file

Data read from
TOKYO
Yes / No (select)

No
@ : Select another file

press .

The display appears as at left,
showing Coordinate data input
mode.

2) Press

for Instrument Station coordinate
data input mode.

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

Note:

Note:

When the file to be recalled is
not selected, the display ap-
pears as at leftand prompts for
the selection of the required
file.

Press g or &

to display the file name to be
selected.

Press to select the dis-
played file name.

When the previously selected
file is not on the card, the dis-
play appears as at left.

No
Press to select the file
which stores the coordinates
to be recailed.




(Input the point number

N 98.765
E 43.210
z 1.456

AN 98.765

B - 43.210

z 1.456

No data

Keyboard input
Yes / No (exit)

@ : To Basic mode

Z1. VIEMORY CARD UPERATIUNS

3) Inputthepointnumber“401” and
press .
The coordinate data for 401 is
displayed and is input as the in-
strument station coordinates.

Note:

Note:

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

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

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

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

No
Press [Eg to input the point
number again.

® Press @ to return to Basic mode.
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8.9, <lnput Known station coordinates for Resection mea-
surementbyrecalling the coordinate datafrom the cards
® To recali the coordinate data for the following point

number from the selected file as the known station
coordinates for Resection measurement:
Known station A: Point No.=501, Measure angle & |
distance, Target height is 1.5m }
Known station B: Point No.=503, Measure angle %
Known station C: Point No.=507, Measure angle & l
distance, Target height is 1.5m

( From Theodolite mode or Basic mode to Program mode ) E

.2 ]
“ROG

1) In Theodolite mode or Basic =

1. Resect mode, Ei
. esection

[ 2]
2. Correction press ' -
3. Pt replace The display appears as at left,

showing Program mode.

2) Press .

B
Z
@elect Resection measureme@ j

“No.” flashes to prompt for the

Target / Coord. input of the point number.
- No. - 400

SN

( Input the data of Known station A )

501 3} Inputthe pointnumber “501” and

press .

Measure dist ? The display asks whether to mea-

Yes / No sure the distance or not.
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Yes

: istance
ficy : Measure d

., Target
Ht, & 1.500m

: Retain displayed value

. Target / Coord.
.No.- 502

a

4)

5)

Press .

The previously stored target
height is displayed.

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

Press .

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

( Input the data of Known station @

503

Measure dist ?
Yes /No

No

@ : Distance not measured

... Target/ Coord.
. No.- 504

6)

7)

Input the pointnumber “503” and
press .

The display asks whether to mea-
sure the distance or not.

Press .

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



Q\put the data of Known station C)

507 )

Measure dist ?
Yes /No

Yos

. i
by - Measure distance

Target
L Ht.>  1.500m

: Retain displayed value

More point ?
Yes/No

No
: No more station

Pt. 501
measure ?
Yes / No (exit)

8)

9)

10

1

-

—

Inputthe pointnumber “507" and
press .

The display asks whether to mea-
sure the distance or not.

Press .

The previously stored target
height is displayed.

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

Press .

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

No
Press .
The display asks whether you
want to observe the first station
(Known station A) or not.

See P.77 from 15} to continue the
resection measurement.

E

E
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<Input Coordinate setting-out data

by recalling the coordinate data from the card>

e Torecall the coordinate data for Point No. 701 from the
selected file as the setting-out coordinate data

e The following preparations must be completed before
beginning measurement:

14.1 Measurement mode selection = P.56

14.2 Instrument height and Target height input z P.57

14.3 Instrument station coordinates and = P.60
Backsight station coordinates input

14.4 Setting the azimuth angle from the = P.65

instrument and backsight station coordinates

(From Theodolite mode or Basic

mode
to Coordinate setting-out data input

e
o] : For Coordinate data 1)

input mode

[ENT]
SHFT

1. Station
2. Backsight
3. S-O point

: For S-O data input mode 2)

SO point

“No-~ 1000

(Input the point number )

701 L 2)
N 20.000
E 50.000
z 0.000

In Theodolite mode or Basic
mode,

|
press [
The display appears as at left,
showing Coordinate data input
mode.

Press
for Setting-out data input mode.

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

Inputthe point number “701” and
press .

The coordinate data for 701 is
displayed and is input as the in-
strument station coordinates.

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



21.14 Reviewing data stored on the card ‘

® The SET Ccan display data recorded on the cards and codes stored

in a stack.

® The data in a Job file can be displayed using the Recall mode. The l
feature codes in a stack can be displayed using Menu mode. ;

¢ Data in Job files is displayed in the format shown below.

<lInstrID > <S§,V,H>/
<S8, V, H (Offset) > (angle)
A
Instr 1D v Pt 1012
SETC nstr name Code TREE. 100
No. 88132 Instr No. displayed)

Ht 1.300 m
ppm 13
S 8472 m
ZA 96" 48' 30"
HAR 244° 57' 55"

< Station data >

A

¥ Station data
Date 92.1.1

Stn 7000
Code STATION. 1

Ht 1.500 m
Temp 25°C
Press 1000 mbar
C&R No

PC -40mm
Tilt ON

N 10.000

E 10.000

Z  0.000

Date
Instrument station number

Code (If no code, “?” is displayed)

Instrument height
Temperature

{If 0 ppm or a ppm value has been input directly, “?" is displayed)

Pressure

{If 0 ppm or a ppm value has been input directly, “?” is disptayed)
Curvature and refraction correction ON/OFF

Prism constant correction
Tilt correction ON/OFF

Instrument station N coordinate (E coordinate)

E coordinate (N coordinate)
Z coordinate

|

Target station number  +
Code (If no code, “?” is

Target height
Atmospheric correction
Slope distance

Vertical angle
Horizontal angle
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< S, V, H (Offset) > (distance)

A
v Pt

1012

Target station number

Code TREE. 101

Ht 1.300 m
ppm 13
Off B 3.570 m
S 8.472 m
ZA 100° 48' 30"
HAR 244° 57' 55"
<V, H,Tilt>
A
v Pt. 1012

Code HOUSE. SUZU
KI ¢

Ht 1300 m
ppm 13

ZA 100° 48' 30"
HAR 244" 57' 65"
TitX 001 45
TitY  0°00' 05"
<N,E Z>/

Code (If no code, “?" is displayed)

Target height

Atmospheric correction
Prism direction (B: back, F: front, R: right, L: left) and horizontal

distance from target
Slope distance

Vertical angle
Horizontal angle

<N,E,Z+S,V,H>
Target station A Target station
nurgber v Pt 1014 number
Code {If no code, | Code TREE. 4 Code (If no code,
“2"is displayed) “?” is displayed)
Target height Ht 1.300 m Target height
i At heri
aeshoarie pom 13 cNo’r'Pé’é‘t?or? ne
. d
Vertical angle N 62.902 EE %%%’m'i‘;‘_'aattee)
Horizontal angle | E 41.930 (N°885‘?é?22?e)
X direction tilt angle | Z 0.000 Z coordinate
Y direction tilt angle { S 25.487 m
ZA 100° 48' 30"
HAR 244° 57' 55"

< Coordinate file >

A
v Pt. 1013
Code TREE. 3

Ht 1300 m
ppm 13

N 62.902

E 41.930

V4 0.000

<Note >

Note
RAIN

Target station number/Point number
Code (1f no code, “?” is displayed)

Target height/empty column if coordinate file

Atmospheric correction/empty column if coordinate file
N coordinate (E coordinate)
E coordinate (N coordinate}

Z coordinate

Remark



& Procedure: (Data in the Job file reviewing

In Theodolite mode or Basic mode § ® Exit from reviewing : @
: (to Basic mode}

. |z : For Recall mode
% : Select the Job : Select another Job
Qv or . : Display “data read”

Yoy
: Select the Job name

Qv or . : Display the required data name or point number

You
: Select the data name or point number

3

PY [ ] oa : R
Review the data Use ' or ‘ to display the required data
@ . @ : To Basic mode
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e To reviewthe measured data for target station number

1008 in the Job file called “OSAKA”

Grom Theodolite mode or Basic mode to Recall mod@

[+ ] [0 ]
RCL REC

10
-40
RCL

Job TOKYO
Yes / No {select)

1} In Theodolite mode or Basic
mode,
press , .
The previously selected Job file
name is displayed. The display
asks whetherthe file selected isto

_be reviewed or another file is to

be.

CChoose another Job file selection )

« (B

Job / file name
TOKYO
Yes / No (exit)

(Select “OSAKA”

)

' o B!
: Display “OSAKA”

A
v Job / file name

OSAKA
Yes / No (exit}

Yes

L= :Select “OSAKA”

A
v Select
Instr ID
Yes / No (exit)

2) Press @

The display prompts for the selec-
tion of the file name.

3) Press &' or A"

to display “OSAKA".

Yes
4) Press .

The display prompts forthe selec-
tion of the data to be reviewed.




[ s 1

(select “Pt, 1008" )

(= E

oa
or b

: Display “Pt. 1008”

5) Press Qv or .

to display “Pt. 1008". f

A
Y Select ,
PL. 1008 I
Yes / No (exit)
Yes E
SHET 6) Press [
A b 1008 The stored data is displayed. 7
Tode TREE.1 | Targetstationcode (The illustration at the left shows
an example of stored data for an E
i offset measurement.) ;
@' \ :
RCL E
4 e 1008 . ®  Press Q' to display the next
Ht 1.300 m | Target height data and + to display the pre- ,
ppm 13 Atmaspheric vious data.
correction
[ ] %
%,E]' [}
§ Pt 1008
off B 3.860 m | Prism direction and horizontal distance from target g
3.7406 m | Slope distance to target ¥
| |
¥ q
RCL
$ Pt 1008
ZA 89" 48' 15" Vertical angle of target
HAR 203" 01 05" | Horizontal angle of target

® Press 9§ to return to Basic
mode.
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ty Procedure: (Feature code in stack reviewing

In Theodolite mode or Basic mode §  Exit from reviewing ;
4 (to Basic mode) i

Bl ¢ For Menu mode

L ]

: Select the code setting

Yo3
: Select the code reviewing from Stack

w

4

v or A : Display the required code
3
, @ . @ : To Basic mode

wawiwwwwwwwWwwwWwwwd W
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® To review codes in a stack

Note: To review codes in a code file recorded on a card,
please make sure the code file has been recalled
into the stack referring to the instructions on
P.145, “21.10 Feature code recalling to stack”’, in

advance.

Grom Theodolite mode or Basic mode to Menu m@

1)

L)
IENU

1. Config
2. Card
3. Code

(Select code settinD

=
L)

2)

Feature codes
view
Yes / No (exit)

Qelect code reviewing (view) )

SHFT

. Select “view"

4 TREE.1
HOUSE
SIGNAL

] o3
e o &

: Display previous or next code

In Theodolite mode or Basic mode,

[ 1]
press [ .

The display appears as at left,
showing Menu mode.

Press .

The display appears as at left,
showing the code setting menu.

Press .
The codes in the stack are dis-
played.

Press [ to display next codes
and g« to display previous
codes.

Press @ @ @ to return

to Basic mode.



-3

21. MEMORY CARD OPERATIONS

-3 21.15 Protecting data stored on the card

=

i,

W

7
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® Once data has been recorded on the card, it can be protected from
erasure or formatting by using the Write Protect function.

CFrom Theodolite mode or Basic mode to Menu mode )

1]
[TENYU

1. Config
2. Card
3. Code

L ct card settmg)
&

¢ Card
Job / file
Yes / No (exit)
Select “write protect” )

[5/-]
&d o

: Dlsplay ‘write protect’’

A
vy Card
write protect
Yes / No (exit)

1)

2)

In Theodolite mode or Basic mode,
press )ENU

The display appears as at left,
showing Menu mode.

Press .

The display appears as at left,
showing the card setting menu.

Press ' or .

to display “write protect”.



Yeos Yas
: Select “write protect” 4) Press .

Write The display asks whether the
1. protect on Write Protect function is to be
2. enable turned on or canceled.

@elect the card protect function )

= 5) Press .

The message “Write protected”
: Cancel the protect

Write protected is displayed aer the data is pro-
tected. The display returns to
Menu mode.
1. Config .
2. Card
3. Code
P [2]
function Press :

The message “Write enabled” is
displayed and the Write Protect
function is canceled. The display
returns to Menu mode.

Write enabled

1. Config
2. Card
3. Code

® Press g to return to Basic
mode.
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21.16 Data stored on the card output to an
external device

® Key operations allow the SET C to output the data stored on the
card via the data output connector to an external device using an
interface cable. (For more information, see the Series C 2-way
communication manual.)

(From Theodolite mode or Basic mode to Menu modtD

1) In Theodolite mode or Basic
1. Config mode,
: [ 1]
2. Card press .
3. Code The display appears as at left,

showing Menu mode.

CSelect “Card” setting)
2) Press .
4 Cad The display appears as at ieft,
Job / file showing Card setting menu.
Yes / No {(exit)

(Select the “data output”)

& o & 3) Press [ or G
1

to display “data output”.

A

y Card
data output
Yes / No (exit)




<1.10 Uata stored on the card output to an external device

. Yos Yea
; 4) Press . ‘
A obfile name data output” is selected and the
v ABC display prompts for the selection ‘
Yes / No {exit) ofafile to be outputto an external ;
device. i
@elect the file to be outpuD E
Q, or s 5) Press &9 or &=
t isplay the fil E
A Job/file name 0omdlmp y the file name to be 1
XYZ put. E
Yes / No {exit)
Start the output E
. Yes Yes
i 6) Press .
: The display apears as at left, and
: Data output... the output is started.
. No
i °
{ Exitespress “No” Pre_ss &l to stop the output
! during outputting.
A Job/file name 7) Wher? the output is completed,
v XYZ the display prompts for the next
Yes / No (exit) selection of a file to be output.
;
' [cEcAl [cE-Ca] fcE-CAl
e Press ,
: To Basic mode to return to Basic mode.
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TROUBLESHOOTING

22.ERROR MESSAGES = P.179

23.CHECKS AND ADJUSTMENTS = P.183

23.1
23.2
23.3
23.4
23.5
23.6
23.7

Plate level @

Circular level ®

Reticle ®

Coincidence of distance measuring axis with reticle @
Optical plummet @

Distance measurement check flow chart &

Additive distance constant @






22. ERROR M

ESSAGES

e If the following error messages are shown during measurement,
see the table below.
e If the same error message is repeated or if other messages are
shown, please contact your Sokkia agent.

Display

Meaning

Action

Bad cond.

Prism sight is bad.

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

- signal checking mode.

Battery is low

Battery voltage is too
low.

Charge the battery or
replace it with a
charged one.

memory remaining.

Card bat low Card battery levelistoo | Card should be re-
low. placed with a new one.
Or, replace the battery
in the card.
Card is full Less than 60 bytes of | Card should be re-

placed with a new one.

Confirm 0 set

Reset is not performed.

Index the V and H
circles again.

Data error

An error has occurred
during recording.

Levelthe SET Cagainor
sight the reflecting
prism.

3
3
~
-
~
~
~
=
= |
=
9
3
=

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

Sight the reflecting
prism to perform slope
distance measurement
again.




Display

Meaning

Action

File exists

Card has had the same
code file name.

File not exists

Card has no code file or
Job file.

Invalid file

The specified file has a
different configuration
and cannot be selected.

Select the correct file.

Job area over

Card has no area for
new Job file or codefile.

M AKX L7
2¢ :]Jéj’

Memory cleared

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

No card

l

Card error

Card is not correctly
mounted in the instru-
ment.

No communication
with card.

Make sure the card has
beeninserted properly.

After changing the card
battery.

No problem.

No code data

Stack has no feature
code data.

No coord. data

There is no data in the
selected file.

No data

There is no data for the
specified point number,
or the specified point
number does not con-
sist of coordinate data.

No Job

Card has no Job.

LS m—— i -



WO W W w

22. ERROR MESSAGES

Display

Meaning

Action

Not formatted

New card. Card has not
been formatted.

Format the card.

Out of range

During REM, the verti-
cal angle is more
than+89° or the mea-
sured distance is more
than 9999.999m

Press g to stop
measuring.

Out of range
X> 1 <Y

Tilt sensor range error.
Tilt angle exceeds 13'.

Level the SET C again.

Record error

External device does
not reply with ACK/
NAK.

(when “recording” pa-
rameter is setto “out”.)

Check to see if there are
any abnormalities in
cables or external
equipment, or ifthere is
a problem with the
program.

w wwwywWw ww

Signal off

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

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

Stack is full

There is no area to
record codes in stack.
(Up to 140 characters)

Tilt error

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

Level the SET C again.

Tilt
Out of range

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

Level the SET C again.

Time out

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

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




Display

Meaning

Action

Unit error

Instrument distance
units do not match
those on the card.

Set the distance unit in
the data on the card to
match that of the instru-
ment.

Write protected

The data on the card is
protected and the card
cannot be used.

Press for Menu
mode, and change the
setting for the card from

“Write protected” to

“Write enabled”.
E 100 Error when measuring | Index the horizontal
a horizontal angle*. circle again.
E 101 Error when measuring | Index the vertical circle

a vertical angle*.

again.

* If the SET C telescope or upper part is rotated faster than four revolutions
per second, the error indication “E 100" or “E 101 is displayed.




CHECKS AND ADJUSTMENTS

S e Periodically, checks and adjustments should be performed before
and after measurement. In addition, the instrument should be
checked after long storage, transportation or when damage to the
instrument is suspected to have occurred due to a strong shock.

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

we 23.1 Plate level

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

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

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

Note : The bubble moves towards a
clockwise rotated foot screw.

A B
\. @) 2) Loosen the horizontal clamp @

and turn the upper part 90°.

The plate level is perpendicularto
a line between levelling screws A
and B. v

Centre the plate level bubble
using levelling screw C.




4) Use levelling screws

SE S

-p 12

5) Use adjusting pin
oLemJo

‘" mp Centre

3)

4)

5)

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

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

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

Correct half of the bubble dis-

placement using levelling screw
C.

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

Note: The bubble moves away from

6)

a clockwise rotation of the ad-
justing screw.

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

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




23.2 Circular level

Circular level
adjusting screws

=|
~~
a0
~
|
=~
=
=
3
=
=

1)

2)

3)

4)

5)

L3, LACUAD ANU AUJUDITIVIEN T D

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

Check the position of the circular
level bubble.

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

Verify the off-centre direction of
the bubble.

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

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

Note: Over-tightening the adjusting

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

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



23.3 Reticle

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

contact your Sokkia agent.

LPerpendicularity of the reticle to the horizontal axis —|

1)
2)
3)
thiclc_a
adjusting ~— 4)
5)
Adjusting 6)
screw mount
7)

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

Ifthe target is off-centre, adjust as
follows:

Remove the telescope reticle
cover @.

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

Place a small piece of plastic or
wood against one side of the top
adjusting screw mount as a
buffer.

Look through the eyepiece and
gently tap the piece of plastic or
wood to rotate the reticle slightly.
Retighten the two adjusting screws
loosened in step 4) by the same
amount.

Note: Over-tightening the adjusting

screws may damage the
reticle. Unequal tightening of
the adjusting screws may
mean thatthe reticle will go out
of adjustment.




8)

23. CHECKS AND ADJUSTMENTS

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

Note: After this adjustment, perform

the check and adjustment of
the reticle position as follows:

| Vertical and horizontal reticle line positions

oW W ow ouwow

50 ~ 100m

1)

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

w W W W w W w W W W

3)°

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

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

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

Note : Moving the reticle line effects

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



23.3 Reticle

eg. al = 18°34°00°
b1 = 90°30' 10"
a2 = 198° 34" 20"
b2 = 269° 30" 10"
ZA 296" 30' 00"
HAR 198" 34' 10"

Reticle

adjusting ~—

ey
(o]
®)

6)

7)

8)

9)

Calculate Horizontal angle A and
Vertical angle B,

A = (a2+a1)/2+90°=198°34'10"
B = (b2-b1)/2+180° = 269°30'00"

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

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

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

10) To move the vertical reticle line

towards the target centre, use the
adjusting pin to adjust the leftand
right adjusting screws as follows:
Slightly loosen the top and bot-
tom adjusting screws by the same
amount.

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

[{ ) for opposite direction]



Finally tighten thetop and bottom
adjusting screws as before.

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

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

Slightly loosen the right and left
adjusting screws by the same

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

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

-
>

Finally tighten the right and left
@@ adjusting screws as before.

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

12) Replace the reticle cover.

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

After this adjustment, please adjust the collimation error referring to P.220 "Ap-
pendix 2:<Adjusting the collimation error by collimation program>".

W & W W W W W W W W oW oW W

e —



23.4 Coincidence of distance measuring

axis with reticle

® After the reticle check, verify that the distance measuring axis is

matched with the reticle.

Note: Do not adjust the reticle in this step.

A A

ZA 89° 50' 40"
HAR

100 m

: To Basic mode

Press function
keys to select
operation

i o
E : To signal checking

mode

Signal *

@

1)

2)

3)

4)

5)

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

In Theodolite mode, sight the
prism centre and read the vertical
angle.

¢ = 89°50"40"

Press @ to go to Basic mode.

[0}
Press . Eg to goto signal
checking mode.

“Signal *" is displayed.

With the vertical fine motion
screw @, elevate the telescope
slowly until the “*"" symbo! dis-
appears.

i
:
3
.
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Signal

: Finish checking

Press function
keys to select
operation

: To Theodolite mode

ZA 89" 47' 00"
HAR

: To Basic mode

Press function
keys to select
operation

o
B3 : To signal checking

mode

Signal *

2\

23. CHECKS AND ADJUSTMENTS

6) Press at this position (“*”
not displayed) to return to Basic
mode, then press to go to
Theodolite mode and read the
vertical angle.

a = 89°47'00"

7) Press again to return to Ba-
sic mode, then press . B3
to goto the return signal checking
mode.

8) Lower the telescope slowly with
the vertical fine motion screw until
the "' symbol disappears.
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9) Press [ at this position (“*”
not displayed) to return to Basic

Signal
mode, then press &g to go to
Theodolite mode and read the
@ : Finish checking vertical angle.

Press function
keys to select
operation

: To Theodolite mode

ZA 89. 47" 00" b = 89054’20“
HAR

10) There is no problem if the differ-
ence of a and b against ¢ is more
than 2'30" {SETAC: 3'). The right
and left directions require the
same check. If any of the differ-
ences are less than 2'30"”, please
contact your Sokkia agent.

la—l>2'30"
Ib—1>2'30"

i
E
§
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23.5 Optical plummet

Adjust levelling
foot screws

1)

2)

4)

5}

Level the SETC and exactly cen-
tre a surveyingpointin the reticle
of the optical plummet.

Turn the upper part 180°

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

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

Correct half the deviation with the
levelling foot screws @®.

Unscrew the optical plummet fo-
cussing ring @.

Adjust the remaining half of the
displacement with the 4 adjusting
screws to centre the reticle exactly
on the surveying point.

When surveying pointisseenasa
green (gray) area:

® Loosen the upper (lower)

screw slightly.

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



Next, if the surveying point is

seen to be on the green line (gray

line):

® Loosen the right (left) screw
slightly.

@ Tighten the left (right) screw
by the same amount.

Note: Over-tightening the adjusting

6)

7)

screws may mean that the
reticle will go out of adjust-
ment.

Check the adjustment by rotating
the upper part of the instrument.
The survey point should remain
centredinthereticle. if necessary,
repeat the adjustment.

Reattach the optical plummet fo-
cussing ring.




X

S 23.6 Distance measurement check flow
chart

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

3

Level the instrument

Power switch ON
. No
Audio tone heard? »
Yes
v
Y
<"Battery is low” displayed? i
No

v

; < “Self check OK” or No

“Memory cleareddisplayed?

Yes
v
Index Horizontal and Vertical
circles
Press

Select fine, repeat
measurement mode

¥

Sight the target correctly and

(o]
press D . €33

I l
@

Y Y UV U R UV OR ¥ VR OV VRV VR O GV 7]

|
|
|
|
!
(@)
o
3
=
=}
c
o
o
=}
=}
—
>
o
o
o
x
—*
e
[
o
[}
|
|
|
|
|




No
< “Signal *~ displayed? L

Yes

Power switch OFF

y

Cover objective lens

¥

Remove lens cover

Replace or charge the
battery

Check contact of
battery terminals

y

Press e Power switch ON

!

No
“S dist” flashes? —p]

Yes
Value displayed after 5 \ No >
seconds?
Yes No
L v

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

Measurement is repeated ?

Y
| ves I
Press (g Power switch OFF @

Power switch OFF y

¥

l Contact your Sokkia agent

Check is finished
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23.7 Additive distance constant

e The additive distance constant K of the SETC is adjusted to 0
before delivery. However, it may change over time and so should
be determined periodically and then used to correct distances

measured.

1) Select points A and B on flatground about 100 m (328ft} apart, and
C in the middie.

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

About 100m

A C B
2) Set up the SETC at A, the target at B and measure (fine mea-
surement) the distance A-B 10 times.
3) Shift the SETC to C, and measure (fine measurement) the
distance C-A and C-B 10 times each.

A C

4) Calculate the averages of A-B, C-A and C-B.
5) Compute the additive distance K using the formula:
K=AB-(CA+CB
Obtain the K value several times. If all K values are greater than
+3mm (SET4C:+5mm), please contact your Sokkia agent.

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







MEASUREMENT OPTIONS SELECTION

24. CHANGING INSTRUMENT PARAMETERS & P.201

25.POWER SUPPLIES = P.211

26.REFLECTING PRISMS AND ACCESSORIES & P.213

3
S|
’
3
3
.
:
:
|







HANGING INSTRUMENT PARAMETERS

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

24 C

piduaind

® The selected options are stored in the memory until they are:
, changed.
‘ The factory set options are reset when the “Configuration default
5 set” is initialized.

No. | Parameter Options

1 | Coordinate data from *1. Keyboard’
2. Card
2 | Recording | 1.Send datato *1. Card
2. External device
2.Set code *1. Input
2. Non-input
3. Set target height *1. Input
2. Non-input
Tilt correction *1. Tilt correction applied
2. Correction not applied
4 | Coordinate format *1.N,E, Z
2.E,N,Z
5 | Vangle format *1. Zenith
2. Horizontal 0° -360° (0 — 400gon)
3. Horizontal £90° (+100gon)
6 | Angle resolution SET2C, *1. 1" (0.2mgon)
SET3C 2. 5" (tmgon)
*1. 5" {Imgon)
2. 10" (2mgon)
7 RS-232C 1.Baud rate *1. 1200 baud
format 2. 2400 baud
2.Checksum *1. No
2. Yes
3. Parity bit *1. No
2. Yes (even)
Vindexing *1. Auto
2. Manual
9 H indexing *1. Auto
2. Manual

SETAC




=

No.| Parameter Option
10 | C+ R correction “1. No
2. Yes K=0.142
3. Yes K=0.20
11 | Units 1. Distance " 1. metre
2. Feet
2.Angle 1. Degree
2. Gon
3.Temperature *1.°C & mbar
& 2. °C & mmHg
pressure 3. Next 1. °F & mbar
2. °F & mmHg
3. °F &inchHg
12 | Auto power off " 1. 30 minutes timeout
2. Power On/Off with switch
13 | Backlight control ‘1. On/Off by key operation
2. 30 seconds timeout
14 | Audio for return signal *1. Audio tone
2. No audio tone
15 | Reticle illumination *1. Strong reticle illumination
2. Weak reticle illumination
16 | Configuration default set Initialize : Yes / No

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




® In Theodolite mode or Basic
Config mode,

:';s 3. Code press .

The display turnsto Menu mode.

V (To Parameter setting mode)

: Select configuration setting ®  Press = .

The first parameter “Coordinate
data from” is displayed.

¢ Coordinate
data from
Keyboard

Change options: 55— Select option 1: [
Next parameter: 7]

» Select option 2:

PROG!
Previous parameter: [Z: [-* Select option 3:
To Menu mode: * Retain the previous selection: =

msemoreo No, 1 Coordinate data from )

# Coordinate
data from <
Keyboard
1. Keyboard :Enter from keyboard
2. Card 2] :Read from card
-2l :Retain the previously

selected optlon

v Next parameter A Previous parameter @ To Menu mode

o

See next page




l bl - ~.~(No.2 Recording _‘h)

] ¢ Recording *Card: Send data to Card
Out: Send data to External device
Card Code Tgt.ht **Code: Input code
i 1 A Nothing displayed: Non-input code
***Tgt.ht: Input target height

Nothing displayed: Non-input target height
. Send datato
2. Setcode

3. Settarget ht

_@ :Send 1. Card :To card

data to 2. Out :To external device

:Retain the previously
selected option

'@ :Set 1. Set

2. Skip

:Input code
:Non-input code

:Retain the previously
selected option

:Input target height

-@ :Set 1. Set

] ] ]
n k]

SI .5 OH @a

(2] 0 (o]

:‘a;iggitt 2. Skip :Non-input target height
:Retain the previously
selected option
[ Next parameter . Previous parameter To Menu mode
o S SR S @03 Tilt correction

Tilt correction

(dual axis) L

Yes

1. Yes b : Tilt correction applied
2. No :Correction not applied E

@ :Retain the previously ;
selected option

RO R 2 s

S

4

See next page




év Next parameter . Previous parameter @ To Menu mode
lw).:g.. e (No.4 Coordinate format )

A inate
v Coordi

format L
N, E, Z
1. NEZ :N-coord.,E-coord.,Z-coord. [
2. EN,Z R :E-coord.,N-coord.,Z-coord.
@ :Retain the previously
selected option J
s-g v Next parameter . Previous parameter @ To Menu mode

~(No.5 Vertical angle format )

]

oW oW WoWow Wl W e W w

¢ V angle format
<
Zenith
:Zenith 0°
1. Zenith -5 :Horizontal 0°
2. H(0=>360) - :Horizontal £90° (+100gon]z
3. H.+-90 :Retain the previously
selected option
BRI ST
' Next parameter L. Previous parameter To Menu mode
A
v Angle
resolution <
1" (5%)
SET2C, SET3C SET4C
- — 1. 1757 :1"/0.2 mgon 5“/1mgon
2. 5" (10") :5'{1 mgon  10“/2mgo
:Retain the previously

selected option

PR R S S T SR AR RR 18

See next page




A f
Previous parameter

E

H
}
To Menu mode E

LNE7E§-23§C communication forrhaig E

RS232C format

Q. Next parameter
A
v

1200
*

B T

+ Next parameter

See next page

2400: 2400 baud
Nothing displayed: Checksum not output !
Csum: Checksum output E
*** Nothing displayed: No parity bit output

£23

* 1200: 1200 baud : 4

Parity: Even parity bit output
1. Baud rate
2. Checksum <
3. Parity bit
_B :Baud 1200 baud $ :1200 baud
rate 2400 baud 12400 baud
:Retain the previously
selected option
_ -Checksum No ﬁ :Checksum not output
Yes :Checksum output
:Retain the previously
selected option
L :Parity bit No fzm :No parity bit
Yes (even) :Even parity bit output
:Retain the previously

selected option




4. LHANGING INS | KUMENT PARAMETERS

2 :...@0.8 Vertical circle indexing ).

bwrd' Next parameter

V indexing
< ;
;
: Transit telescope to s”
1. Auto index circle E
2. Manual :Index by F.L/F.R sighting,
@ :Retain the previously E
selected option &
farJr Next parameter « Previous parameter @ To Menu mode
= No.9 Horizontal circle indexing )
A . ]
v H indexing
<
:Rotate upper part to
1. Auto index circle
2. Manual :index and 0 set
at power on

: Retain the previously
selected option

RIS L e TR 54

A Previous parameter @ To Menu mode

—m—CNoJO Curvature & Refraction correction )

A

v C+R correction

See next page

:No C+R correction applied

2.
3.

HE—

:C+R correction K=0.142

2
[=]
[ B
I}
3

Yes K=0.142
Yes K=0.20

: C+R correction K=0.20

GE

:Retain the previously

selected option
Y




év Next parameter . Previous parameter @ To Menu mode
l -(No.11 Units )

Units *

47

A
v

m: metre

f : feet
d 'C & mbar | d————— ** d: degree

% 3

1. Distance
2. Angle
3. Temp & press

:metre

-@ 1. meter

: Distance| 2. feet :feet

:Retain the previously
selected option

D5 S0

_ 1. Degree :degree {°
: Angle 2. Gon g ‘gon

:Retain the previously
selected option

:* C & mbar
:"C&mmHg

L@ 1. “C & mbar

: Temp. 2. °C&mmHg
&press.| 3.  Next

CHE &

:Retain the previously
selected option

1. °F & mbar @: F & mbar
:Other[ 2. "F&mmHg :*F & mmHg
units | 3. °“F&inchHg :°F & inchHg

@ :Retain the previously B
selected option
T T A

To Menu mode

See next page




R R L LR L S I Y A TR R T R YO Y

(No.12 Auto power off )

p lw&z‘c“ =

A
v

Auto power off

30min timeout

W W W

RIS

: Auto power off after 30min.

3
1.  30min timeout
2. Continuous

: Power on/off with switch E;

3
o B
)

: Retain the previously
selected option
RGBT

v Next parameter . Previous parameter @ To Ménu mode

S-0

# Backlight

control <
Key on/off

: Swi f wi
. Key on/off Switch on/off with key
2. 30s timeout ] : Auto off after 30 seconds

@ :Retain the previously

selected option :
R mmg

b+ Next parameter 1 Previous parameter @ To Menu mode

A .
v Audio for
return signal

1. On : Audio tone
2. Off 2 : No audio tone

ﬁ : Retain the previously
selected option

g+ Next parameter 1 Previous parameter -ﬂ To Menu mode

See next page

W o W W W W W
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l .No.15 Reticle illumination y

¢ Retcte

] { ilfunmtination e
i X ;
I right 1
i k Brig 4
. : Strong reticle ill
1. Bright L g reticle illumination i
2. Dim :Weak reticle illumination t
i :Retain the previously |
; selected option E
+ Next parameter . Previous parameter To Menu mode

(No.16 Parameter default )i

Config
default set

:No initialization
Initialize ok 7

Yes
Yes / No (exit) : Start initialization
+ Next parameter A Previous parameter To Menu mode

No.1 “Coordinate data from" parameter

§



25. POWER SUPPLIES

—e— -

® The SET C can be operated with the following combinations.

*12 to 15 hour
charger
* Internal * Battery charging CDC11
battery adaptoy:' K (100 to 120V AC)/
BDC25 EDC19 CDC11D/11E
{220 to 240V AC)
AC adaptor 80min. quick
—_— , (100 to 240V AC) chorger
» EDC2 €DC27

(90 to 125V AC)
=

80min. double
quick charger
CDC29

(90 to 264V AC)

Cable (6 V)
EDC3

External battery
converter
EDC14

on the axes.

External
battery
(6V DC)
BDC12

— &\

Cable to car
cigar lighter

EDC4
_

CDC14

(100V AC)
CDC14A

(120V AC)
CDC14D

(220 to 240V AC)

Cable to car
battery
EDCS

* Standard equipment. ltems not marked with * are optional accessories.

Note: When using any external power supply, it is recommended
that the BDC25 battery be left in place to balance the weight

E
=
=
Z
=
3
.
&
=
=
=

Use the SET C only with the combinations shown here.
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1) Precautions for battery use and storage

Charge the battery at least once a month if it is not used for a
long time.

Store the battery in a place where the temperature is between
0°C and 40°C.

2) Precautions for battery charging using the standard charger

| To charge the battery, use only the recommended charger. j

¢ Charge the battery at a temperature between 10°C and 40°C.
¢ Do not charge the battery for longer than the specified time.
® When charging the battery, first mount it in the adapter and

connectto the battery charger, then connect the chargerto the
power supply. Checkthatthe charging lightison. If not, switch
the power supply off and on and check that the light comes on.

® The battery charger normally becomes warm while charging.
® Battery operating life is shortened at extreme temperatures.

3

Precautions for the use of external power supplies

When using a car battery, make sure thatthe polarity is correct.
Ensure thatthe car cigarette lighter has 12V output and that the
negative terminal is grounded.

Before using EDC2, set the voltage selector to the correct
voltage.

EDC14 has a breaker switch. Normally the red mark appearson
the breaker. If not, set the red mark in place.




26. REFLECTING PRISMS AND
ACCESSORIES

® All Sokkia reflecting prisms and accessories have standardized
screws (5/8“ x 11 thread) for ease of use.

. 2

"2

0 =
AP30OP l

32
APIT l l——AIP,_ﬂT AP3IT
1 1

1
O ©® 0
AP01S AP0t (CAP)
| [ 1
@APH
AP62(=P5) f l l
T AP61
| =P4)
2m
A'i'z APS1L
ELL?) |
U > APEIL2.
AP12P "€(=LL3)

AP71(=8PS3)
T

— By | B 0 DR ETES
p S o BxA K KA 1 W
All the above equipment is optional.

APS12P APS11P
*1: To change the stored prism constant value, see P.465,

¥*2: Fluorescent target paint finishing allows clearer sighting in adverse observing
conditions.




1) Precautions for use of reflecting prisms

e Carefully face the reflecting prism towards the instrument;
sight the prism target centre accurately.

e Tousethetriple prismassembly AP31or AP32 asasingle prism
(e.g. for short distances), mount the single prism APO1 in the
centre hole of the prism holder.

2) Precautions for use of the instrument height adapter AP41

e Checkthe optical plummet of the AP41 as described in Section
23.5.
Check that the optical plummet of the AP41 sights the same
point as that of the SET C.

® Checkthat (the height of the SET C in mm) is displayed
in the window of the instrument height adapter AP41.
The height of the AP41 can be adjusted as follows:

Loosen the 2 fixing screws.
Turn the centre part counter-
clockwise to unlock it.

Move it up or down until “236"
appears in the window.

Turn the centre part clockwise to
fock it. '
Tighten the fixing screws.

3) Precautions for use of tribrach

e Use the plate level on the AP41 to adjust the tribrach circular
level as described in Section 23.2.



3
¥

APPENDICES
Appendix 1: MANUALLY INDEXING THE & P.217
VERTICAL CIRCLE BY FACE LEFT,
FACE RIGHT MEASUREMENTS
Appendix 2: FOR ANGLE MEASUREMENT OF 4 P.218
THE HIGHEST ACCURACY
Appendix 3: FOR DISTANCE MEASUREMENT 4 P.223
OF THE HIGHEST ACCURACY
Appendix 4: EARTH-CURVATURE AND & P.225
REFRACTION CORRECTION
Appendix 5: DATA OUTPUT TO AN EXTERNAL &~ P.226
DEVICE
Appendix 6: STANDARD ACCESSORIES & P.228
Appendix 7: OPTIONAL ACCESSORIES & P.229
STANDARD EQUIPMENT & P.232
MAINTENANCE & P.233
SPECIFICATIONS & P.234

ATMOSPHERIC CORRECTION CHART = P.238
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ZA Face 1
HAR 314" 50' 30"

» [E[EY : Index V circle in
face left

ZA Face 2
HAR 24° 01' 30"

face right

-
=
=
==
= |
.
.
£
=
=
=

WU

1)

2)

3)

4)

APPENDIX 1: MANUALLY INDEXING THE
| VERTICAL CIRCLE

® Like alitheodolites, the SET C will have asmall verticalindexerror.
For angle measurement of the highest accuracy, the vertical index
error can be removed as follows:

In parameter setting mode, select
the “V indexing” parameter and
set to “2. Manual”.

In Basic mode, press after
step 1), or switch off and on again.
“ZA Face 1" is displayed.

In face left (Face 1), accurately
sight a clear target at a horizontal
distance of about 30 m.

0 SET
[ENT] [ 0 ]
Press (G . & -

“ZA Face 2" is displayed.

Loosen the horizontal clamp &
and rotate the upper part of the
SET C through 180°. In face right
(Face 2), accurately sight the
same target.

0 SET

Press , .

The vertical circle has been in-
dexed.

Note: If the power switch is turned

off, the vertical circle should be
indexed again.




APPENDIX 2: FOR ANGLE
MEASUREMENT OF THE
HIGHEST ACCURACY

<Adjusting the tilt zero point error>

® The tilt zero pointerror can be adjusted by the following procedures,
(The “Tilt correction” parameter should be set to “Yes".)

® The range of the tilt sensor is +3'.

® Tilt offset data storage period: Until the next adjustment is made
(Power-off possible)

1) Level the SET C with the plate
level @.

Tighten the vertical clamp @ with
the telescope approximately

horizontal.
6 2) Use the horizontal clamp @ to
turn the upper part of the SET C
c ¢ until the telescope is parallel to a
line between levelling screws A

A and B.
0 SET .
: Set H angle to 3} In Theodolite ?;lgde,
zero press , .

The horizontal angle is set to 0°.
ZA 89° 12' 30"
HAR o' 00’ 00"

: For Program mode 4) Press

for Program mode.
1. Resection

2. Correction
3. Pt replace




/7.

:
3
=
5

. ion mode
: For Correctio

Select
1. Collimation
2. Tilt offset

[z} . ;
: For Tilt offset m

ode

Tilt angle
X 0° 00' 10"
Y -0° 00' 10"

0 SET

: Memorize tilt angle

Tilt angle
Face 2
HAR 0° 00' 00"

&4

Tiit angle
Face 2
HAR 180" 00' 00"

0 SET

: Memorize tilt

angle and store
the tilt offset data

1. Resection
2. Correction
3. Pt.replace

5)

6)

7)

8)

9)

Press
for Correction mode.

Press

for Tilt offset mode.
Minimum display unit
SET2C: 1"
SET3C: 1"
SET4C: 5"
Wait for afew seconds until the tilt
angle reading is steady.

0 SET
Then press . .
(X and Y tilt angles will be memo-
rized.)
Turn the upper part of the SET C
through 180°.

Wait for afew seconds until the tilt
angle reading is steady,

then press , .

The tilt zero point error has been
adjusted and the display has re-
turned to Program mode.

Press to go to Basic mode.
If there is no response when the
key is pressed, the range in which
adjustment is possible has been
exceeded. Please contact your

Sokkia agent and request adjust-
ment.




<Adjusting the collimation error by Collimation programs>

® The displayed angles are corrected automatically by the stored
collimation errors.
These collimation error values can be adjusted and stored by
following the relevant procedures.
The observation can be carried out up to 5 times, so if an
accurate sighting can be made, increasing the number of times
the observation is carried out will result in a more precise deter-
mination of the collimation error values.

Note: In Tracking measurement mode, the displayed horizontal
angle is not corrected by the stored collimation error values.

® If angle measurements are to be made in only one position (e.g.
Resection measurement), it is advisable to adjust the correction
values accurately.

® Collimation error values storage period:
Until next adjustment (Power-off possible)

Note: Sight the target carefully to determine the collimation error
accurately.
Ensure that the target height is the same as the instrument
height. If the ground is not flat, use an automatic level to set
the correct instrument height of al! points.
1) Set up aclear target at a horizon-
tal distance of a bit longer than

-2 ] 100m from SET C.
: For Program mode

1. Resection 2} In Theodolite mode or Basic
2. Correction mode,
3. Pt replace press

for Program mode.
L2 : For Correction mode

Select 3) Press

1. Collimation for Correction mode.
2. Tilt offset

%
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- For Collimation mode
Pt. face 1
Yes / No {exit)

HAR 359" 59' 65"

(=19

1

: Memorize H & V
angle in face left
Pt. face 2
Yes / No (exit)
HAR 180° 00' 05"

HFT

,,4-
SJ/ /
: Memorize H & V
angle in face right

Observe end?

Yes

/ No (repeat)

Yes

[ENT]
SHFT,

: To end observation and
calculate the collimation

error value

Veoll 0" 00' 15"

Hcol

| 0’ 00 05"

New

value set?
Yes / No (exit)

4)

5)

6)

7)

Press @

for Collimation mode.

Inface left(face 1), sightthe target
correctly and

Yos
press .

A display prompts for the vertical
angle and horizontal angle for the
telescope face 1 to be stored in the
memory.

In face right (face 2), sight the
target correctly, and press ﬁ
A display prompts for the vertical
angle and horizontal angle for the
telescope face 2 to be stored in the
memory.

The display asks whether the ob-
servation is ended or not. (Obser-
vation can be carried out up to 5
times.)

To end the observation process,

press .

The collimation error value is cal-
culated and displayed.

Following that, the display asks
whether a new collimation error
value is to be set.
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No
: Re-observe

Re-observe ?
Yes / No {exit)

Yos

.
k=] © Set the new
collimation error

1. Resection
2. Correction
3. Pt replace

Veoll “0" 00' 15"
Heoll  >0° 00' 05"

Re-observe ?
Yes / No (exit)

Yos

: Re-
b | Re-observe

Pt. face 1
Yes / No (exit)
HAR 0" 00' 00"

or

%:End

1. Resection
2. Correction
3. Pt.replace

8)

To continue the observation
press .

The display asks whether obser-
vation is to be continued.
Pressing returns the pro-
cessing to Step 5).

’

To set a new, collimation error
value, press .

The collimation error has been
adjusted and the display has re-
turned to Program mode.

Press to go to Basic mode.

If the range in which adjustment
is possible has been exceeded, an
asterisk (*) is displayed, and a
confirmation message is dis-
played, the display asks whether
you begin observation once
again, from the beginning.

T?.. redo the observation, press

. The procedure reverts to
Step 5).

To end Ntahe observation process,
press .Thedisplayreturnsto
Program mode.

Ifan asterisk is still displayed after
repeated attempts at observa-
tion, the allowable adjustment
range has been exceeded. Please
contact your Sokkia agent and re-
quest adjustment.

5
|
!
;




APPENDIX 3: FOR DISTANCE
MEASUREMENT OF THE
HIGHEST ACCURACY

1) Atmospheric correction

® The SET C uses a beam of infrared light to measure the distance.
The velocity of this light in the atmosphere varies according to the
temperature and pressure.

The distance will be changed by 1 ppm by:

— a variation in temperature of 1°C

— a variation in pressure of 3.6 mb

(A 1 ppm change means a Tmm difference for every 1km of
measured distance).

To obtain distance measurement, of the highest accuracy, the
temperature and pressure must be carefully measured by accu-
rate equipment.

The ppm correction should be applied when the calculated ppm
value is over £5ppm or if the slope distance is more than 200m.

2) Average temperature and pressure between 2 points in different
atmospheric conditions:

® In flat terrain: measure the temperature and pressure at the
midpoint of the line as there is little variation in the values.

® In mountainous terrain: midpoint values should be used. If those
values cannot be measured, take the temperature and pressure at
the instrument and target stations, then calculate the average
values.

11 +12
Average temperature = ———

Average pressure =

Temperature t2
Pressure p2

Average

Instrument station A
sea level —==

Temperature t1
Pressure p1




3) Influence of relative humidity

® The influence of humidity is very small.
It is mainly of importance in very hot and humid conditions.
The graph below is for atmospheric pressure of 1013mbar.

{ppm}

5

4

3

2

1

0

100%
Correction factor (ppm)

80%
0.045 x e {mbar)

40%

// 60% =
/) / 1+ 0.003661 x t {"C)
/

A o & Partial water vapour
= - pressure
=
-é——/‘ t: Temperature

-10°C 0°C 10°C 20°C 30°C 40°C 50°C

(1013mbar)

® if you take the influence of relative humidity into account, please

set the Correction factor (ppm) by the following method.

® Input the temperature and pressure values. The correction

factor Ais calculated and displayed on the sub display.

@ Measure the relative humidity and read the correction factor B

®e

from above table.

For pressure between 500mbar and 1400mbar, if instead of the
formula, the graph above is used to look up the correction
factor, a difference of less than 0.1 ppm will be present.
Calculate A plus B. (C)

Input C in ppm mode.

(Refer to P.48 “13.3 Atmospheric correction’’)

® Measure the distance. The displayed distance is corrected by

the correction factor C.

e.g. Temperature: 30°C, Pressure: 1020 mbar,

L®

Relative humidity: 80%

Measured distance corrected by only the correction factor A:
3000m

A=12 (sub display), B=1.4 (above table)

1+{12ppm + 1.4 ppm} x 1076
D= x 3,000m
1+12ppmx 1078

= 3,000.0042 m




‘:ks’APPENDIX a: EARTH-CURVATURE AND
'REFRACTION -
CORRECTION |

] When measurmg the Honzontal dastance and Helght dlfference

Instrument
station

Horizontal distance: H' =

Height difference:

<No correction>

Horizontal distance: H =
Height difference: V=

<Applied correction>

SxsinZ-

V' =SxcosZ+

SxsinZ
SxcosZ

R

Target \

the earth-curvature and refraction correction can be selected by
the parameter “C & R correction”
constant K can be set to either 0.142 or 0.20.

. The Atmospheric refraction

K

2 xS?xsinZxcosZ

1-K 2y ain?
SR xS2xsintZ

S: Slope distance (atmospheric
corrected value)

Z: Vertical angle (0° at zenith)

K: Atmospheric refraction con-
stant

R: Radius of the earth

Average sea level (6.372 x 10° m)
e.g. Correction value at Z=70° (K=0.142)
S (m) 500 1000 1500
H'-H (m) -0.012 —-0.047 -0.105
V-V {m) 0.015 0.059 0.134

Note: The horizontal distance is the distance measured at the height
ofthe surveying point above sea level. If required, reduce this

distance to the average sea level and apply the local projec-
tion correction.

R .

B



APPENDIX 5: DATA OUTPUT TO AN
EXTERNAL DEVICE

Key operations allow the SET,C to output measured data via the
data output connector to an external device using an interface
cable.

(For more information, see the Series C 2-way communication
manual)

® The contents of data which can be output are the same as that of
data which can be stored on the card. See P.113 “21.1 Card
features”.

Appendix 5-1: Changing the instrument
options

® Confirm that this parameter is set according to the data output to
an external device condition.
The “Send data to” parameter should be set to “Out”.

¢ To confirm or change the parameter option, see P.201 “24.
CHANGING INSTRUMENT PARAMETERS”.

No. Parameter Options
2 Recording | 1. Send datato | Card/out
2. Set code Set/Skip

3. Set target ht | Set/Skip




|

s Appendix 5-2: Output of data

S (From Theodolite mode or Basic mode to Record mode )

: [ o]
s REC

‘x

]

B W M ME W W e e M e T M RS

External device

A
v Select
S,V.H
Yes / No (exit}
Data send...
Record end

Record error

In Theodolite mode or Basic
mode,

press .

The message “External device” is
displayed, and the display goes
to Record mode. And the display
prompts for the selection of the
data format to be output.

For subsequent procedures,

please see the following sections:

P.126 “21.5 Instrument data
recording 2)-"

P.127 “21.6 Instrument station
data recording 1)-"

P.132 “21.7 Measured data
recording 1)-"

P.138 “21.8 Note recording 1)-"

When the data output is started,
the display changestothatshown
at the left.

If the data output procedure ends
normally, the display changes to
that shown at the left, and the
screen returns to the Record
mode.

Note: If the message shown at the

left appears and the display
then returns to the Record
mode, the data has not been
output. Check the cables and
external equipment to see if
there are any abnormalities,
and check the program for
problems.

e )




APPENDIX 6: STANDARD ACCESSORIES

1)

2)

Plumb bob

If the weatheris calm, or for initial
tripod centring, the plumb bob
can be used for centring. To use,
unwind the plumb bob and attach
it to the hook inside the centring
screw. Use the cord grip piece to
adjust the cord length.

Tubular compass CP7 (accuracy
+1°)

To mount the CP7, slide it into the
tubular compass slot @®. To use,
ioosen the clamping screw to free
the compass needle. Turn the in-
strument in the face left position
until the compass needie bisects
the index lines. The telescope is
now aligned with magnetic north.
After use, tighten the clamp and
remove the compass from the
slot. Replace it in the specified
position in the carrying case.




1)

2)

SET ClI

Interface cables
DOC1/DOC25/DOC26/DOC27

=

Host computer

=
=

Card reader SCR2

The card reader SCR2 can be used
to read data stored on the card
andtransferitto a hostcomputer.
<SCR2 specifications>

AC power adapter:

EDC21 AC100V
EDC21A AC120v
EDC21B AC220V

(Round pin piug)

Interface cable:

DOC22 NEC/EPSON

DOC23 IBM connector

DOC28 Toshiba J3100
Input/output: RS232C compatible

Operation temperature range:
010 50°C (32 to 122°F)
Weight: 450g (1 Ib)
Interface cables DOC1,
DOC25/D0C26/DOC27

The interface cable DOC1 can be
used for direct two-way commu-
nication between the SETCand a
host computer.

This cable is not provided with a
connector on the computer end
of the cable.

Also available are:

DOC25: NEC connector

DOC26: IBM connector
DOC27: Toshiba J3100




SDCs

SDCé

OF2/0F1

P

OF2A/OF1A

3) Memory card SDC5/SDC6

4)

5)

Measured and input data can be
recorded by the SET C on SDC5 or
SDC6 cards.

SDC5: 128Kbyte

One 128Kb card can store ap-
proximately 2000 measured
target points in angle and dis-
tance (S, V, H) format.

SDC6: 256Kbyte

One 256Kb card can store ap-
proximately 4000 measured
target points in angle and dis-
tance (S, V, H) format,

Diagonal eyepiece DE18

The diagonal eyepiece is conve-
nient for near-vertical observa-
tions and in places where space
around the instrument is limited.
Remove the handle and the tele-
scope eyepiece by unscrewing
the mounting ring, and screw in
the diagonal eyepiece.

Solar filter OF2/OF2A, OF1/0OF1A

For observations made facing the
sun, and where glare is present.
The OF2/0F1 and OF2A/OF1A
{flip-up) filters are mounted on
the objective lens.
OF2, OF2A:for SET2C, SET3C
OF1, OF1A:for SET4C

:
:
:
:
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APPENDIX 7. OPTIONAL ACCESSORIES

6) Electronic field book SDR series

The SDR series collects and
stores slope distance, zenith and
horizontal angle data from the
SETC.

Calculations can be performed on
the data so that the measure-
ments can be verified in the field.
The stored data can be transmit-
ted to a data processing system.
<SDR series specifications>

Power source:” AAS” (SUM3)x4
Memory type: CMOS

: RAM 32,640r 128 K
i ROM 64 K
SDR series
Keyboard: 33 keys
Display: LCD
Baud rate: 300,600,1200,
2400,4800,
9600 bps

Operating temperature range:
0 to 50°C(32 to 122°F)
Weight: 450g (1 Ib)

Host computer




STANDARD EQUIPMENT

® Please verify that all equipment is included.

Vinyl cover ....ccovcciencnnnnn, 1 @ Carrying case

® SET C main unit ................ T ® Plumbbob ..o,
@ Memory card, SDC4 (64Kb) 1 @ Tool pouch ....oeeveevnr.
@ Internal battery, BDC25....2 ® Screwdriver .....................
@ Battery charger, ® Lensbrush.......coouvunnnnn..
CDC11/CDC11D/CDC11E .1 @ Adjusting pin .....................
® Battery charging adaptor, ® Cleaning cloth ...................
EDC19 ..o 1 @® Operator's manual............
® Tubular compass, CP7 ..... 1 2-way communication
@ Lenscap ..coccoveeeeveveeiieennnnn, 1 manual ......cooveieeveeeee,
Lens hood........cccccuuuveennn.. 1 Field guide ........ccovnn........
®
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MAINTENANCE

1) Wipe off moisture completely if the instrument gets wet during
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 providing a little conden-
sation by breathing on the lens, wipe it with a soft clean cloth or
lens tissue.

3) Do not wipe the displays @, and keyboard @ or carrying case
with an organic solvent.

4) Store the SET C in a dry room where the temperature remains
fairly constant.

5) Ifthe battery is discharged excessively, its life may be shortened.
Store it in a charged state.

6) Check the tripod for loose fit and loose screws.

7) fany trouble is found on the rotatable portion, screws (B, @, @,
@, D, M, ) oroptical parts (e.g. lens), contact your Sokkia agent.

8) When the instrument is not used for a long time, check it at [east
once every 3 months.

9) When removing the SETC from the carrying case, never pull it
out by force. The empty carrying case should then be closed to
protect it from moisture.

10} Check the SET C for proper adjustment periodically to maintain
the instrument accuracy.



SPECIFICATIONS

Telescope

Length:

Aperture:
Magnification:
Resolving power:
Image:

Field of view:
Minimum focus:
Reticle illumination:

Angle measurement

Horizontal and Vertical
circles type :
Display range:

Minimum display:

Angle units:

Accuracy:

Measuring time:

SET2C:177mm
SET3C:177mm
SET4C:170mm

45mm

30X

3

Erect

1°30' (26m/1000m)
1.3m (4.3 ft)

Bright or dim settings

{Selectable with parameter)

Incremental with 0 index

SET2C:-1999° 59’ 69” to 1999° 59" 59"
(-1999.9998gon to 1999.9998gon}

SET3C:-1999° 59’ 59” to 1999° 59’ 59"
(~1999.9998gon to 1999.9998gon)

SET4C:-1999° 59’ 55” to 1999° 69’ 55”
(-1999.999gon to 1999.999gon)

SET2C:1" (0.2mgon)/5” (1mgon)

SET3C:1” (0.2mgon)/5” {1mgon)

SET4C:5" {1mgon)/10” {2mgon)

(Selectable with parameter)

Degree/Gon

{Selectable with parameter)

Standard deviation of mean of measurement

taken in positions | and 11 {(DIN18723)
SET2C:2"” {0.6mgon)

SET3C:3” {imgon)
SET4C:5"(1.5mgon)

Less than 0.5sec

f
E
i
I

i

i
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Automatic compensator:
Type:
Minimum display:

Range of compensation:
Measuring mode:
Horizontal angle:

Vertical angle:

Distance measurement

Measuring range:

SET2C:

SET3C:

SETAC:

Accuracy:

Fine measurement:

Coarse measurement:
Minimum display:

Fine measurement:

Coarse measurement:

Tracking measurement:
Maximum slope distance:
Distance unit:

Selectable ON/OFF with parameter
Liquid, 2-axis tilt sensor

SET2C:1” {0.2mgon)

SET3C:1” (0.2mgon)

SET4C:5* (1mgon)

13’

Right/Left/Repetition/Hold
(Selectable with keyboard)

Zenith 0" (0gon)/Horizontal 0° {0gon)/
Horizontal 0°190° (Ogon +100gon)
(Selectable with parameter)

(Slight haze, visibility about 20km, sunny peri-
ods, weak scintillation)

Compact prism CP01:1.3m to 800m (2600ft)
Standard prism APx1:1.3m to 2400m (7800ft)
Standard prism APx3:1.3m to 3100m (10100ft)
Standard prism APx9:1.3m to 3700m (12100ft)
Compact prism CP01:1.3m to 700m (2200ft)
Standard prism APx1:1.3m to 2200m (7200ft)
Standard prism APx3:1.3m to 2900m (9500ft)
Standard prism APx9:1.3m to 3500m({11400ft)
Compact prism CP01:1.3m to 600m(1900ft)
Standard prism APx1:1.3m to 1200m(3900ft)
Standard prism APx3:1.3m to 1700m{5500ft)

Standard prism APx9:1.3m to 2200m(7200ft)
(Standard deviation)

SET2C: 3mm+2ppm + D
SET3C: 3mm+3ppm « D
SET4C: 5mm+3ppm « D
5mm+5ppm « D

Tmm (0.01 ft)

1mm {0.01 ft)

10mm (0.1 ft)

9999.999m (32808.33 ft)

metres/feet

(Selectable with parameter)

(Changeable for 5 seconds with keyboard)

@



Measuring time: (When “C+R correction” is not being applied.)

Fine meas. |Coarse meas.| Tracking meas.

. 4.7 + 1.7 + 16 +
Slope distance every 3.2s every 0.7s every 0.3s
Horizontal distance 4.7 + 19+ 18 +
Height difference every3.3s | every0.7s | every 0.3s
Coordinates 5.1+ 2.4 + 2.2+

every 3.3s every 0.7s every 0.7s
REM .7s + every 0.6s
Horizontal distance | 5.6 + 29+ 28+

between two points every 3.3s every 0.7s every 0.7s

(=]

Atmospheric correction:

Temperature input range: -30°C to 60°C {in 1°C steps)/
—22°F to 140°F (in 1°F steps)
{Selectable with parameter)

Pressure input range: 500mbar to 1400mbar {in Tmbar steps)
375mmHg to 1050mmHg (in TmmHg steps)
14.8inchHg to 41.3inchHg {in 0.1inchHg steps)
(Selectable with parameter)

ppm input range: —-499 to 499ppm (in 1ppm steps)
Prism constant correction: -99mm to 99mm (in Tmm steps)
Earth—curvature and ON (K=0.142/K=0.20)/OFF
refraction correction: (Selectable with parameter)
Audio target acquisition: ON/OFF (Selectable with parameter)
Signal source: Infrared LED
Light intensity control: Automatic

Power supply

Power source: Ni-Cd rechargeable battery, BDC25 {6V}
Working duration Distance & Angle measurement:
at 25°C (77°F): 2.5 hours (2500 to 2600 points}

{Coarse and Single measurement,
Measurement interval=every 4 secs)
Angle measurement only:

7.5 hours

Using optional battery BDC12
Angle and distance: 10 hours
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Charging time:
CDC11/11D/11E:
CDC27:

General

Display:

Sensitivity of levels:
Plate level:

Circular level:

Optical plummet:
Image:
Magnification:
Minimum focus:

Self-diagnostic function:

Power saving cut off:

Operating temperature:
Data recording:
Card battery type:

Data input/output:
Size:

Weight:

SPECIFICATIONS

15 hours
80 minutes

2LCD dot matrix displays on each face
Main display: 16 characters x 3 lines
Sub display: 4 characters x 3 lines

SET2C:20" /2mm
SET3C:30" /2mm
SET4C:30* /2mm
10'/2mm

Erect

3x

0.1m (0.3ft)

Provided

30minutes after operation/

ON/OFF with switch

(Selectable with parameter)

~20°C to 50°C (-4°F to 122°F)
Non-contact Memory card, 64Kbytes

Sony CR2016 lithium battery or a battery of
similar quality :

Lifetime:2 years

Asynchronous serial, RS-232C compatible
236mm (9.3inch) from tribrach bottom,
193mm (7.6inch) from tribrach dish
SET2C:181(W)X177(D)X37 1(H)mm
SET3C:181{W)X177(D)X37 1{H)mm
SET4C:181{(W)X170(D)X371(H)mm
(Without handle: H:330mm)
SET2C:7.5Kg

SET3C:7.5Kg

SET4C:7.4Kg

(with internal battery and card)
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ATMOSPHERIC CORRECTION CHART
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® This chart shows the correction every 2 ppm, while the atmo-
spheric correction can be input to the SET C for every ppm. E
To convert a pressure in mmHg to one in mbar, divide by 0.75
To convert a pressure in inchHg to one in mbar, multiply by 33.87. E
mbar = mmHg + 0.75 = 33.87 x inchHg
To convert a temperature in °F to one in °C, E
compute using the following formula: ,
@ ‘C=0.56 x (°F - 32) E




