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CONTAINS NICKEL-CADMIUM BATTERY
MUST BE RECYCLED OR DISPOSED OF PROPER

MIT NiCd AKKU. EFORDERT RECYGLING ODER
FACHGERECHTE ENTSORGUNG.

CONTIENT UNE BATTERIE AU CADIMIUM NICKEL
DOIT ETRE FECYCLEE QU DONNEE A UN ORGAN|
DE FETRAITEMENT.

CONTIENE NiCd BATTERIA. DEVE QUINDI ESSERF
RICICLATA G ELIMINATA IN MODO APPROPRIATO
* [Nederlands] BEVAT EEN NiCd BATTERIJ DIENT GERECYCLEERD Tk

WORDEN OF OF EEN CORHECTE MANIER VERNIETIGD
TE WORDEN,

CONTIENE UNA NiCd BATERIA. DESE RECICLARSE O
ELIMINARSE ADECUADAMENTE.

« [Portugués] CONTEM BATERIA DE NIQUEL CADMIO. DEVERA 5ER
RECICLADA OU DECARTADA CONVENIENTEMENTE.

* [English]
* [Deutsch]

* [Frangais]

« [ltaliano]

* [Espanol]

* [Svensk] INNEHALLEF NiCd BATTER]. BOR ATERVINNAS ELLER
FORSTORAS PA ETT SAKERT SATT

* [Suomi] SISALTAA NIKKELI-KADMIUM AKURN., ) .
HAVITETTAESSA KASITELTAVA ONGELMAJATTEENA.

» [Norsk] NiCd BATTERIER MA RESIRKULERES ELLER KASTES PA
EN FORSVARLIG MATE.

+ [Dansk] INDEHOLDER NiCd BATTERI. SKAL GENVINDES ELLER

KASSERES PA FORSVARLIG MADE.

El MITATAPIA NIKEAIOY-KAAMIOY

TEL NA ANAKYRAQNETAI HNA KATALTPEDE FAlI ME
TON KATAAAHAO TPOTIO

s [Exanvikn]

For U.S.A. ATTENTION:

The product that you have purchasec contains a recha rgeable battery.

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

Nach Gebrauch der Verkaufsstelle zuruckgeben.
Aprés usage a rapporter au point de vente.
Ritornare la pila usate al negozio.

Die Schweiz
La Suisse:
Swizzera:
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Electronic Tota: Station

OPERATOR’S MANUAL

Thank you for selecting the SET5F/SETS5FS/SETSW/
SETSWE Electronic Total Station.

Before using the instrument, please read this operator's
manual.

Verify that all equipment is included by referring to
“STANDARD EQUIPMENT", P168.

Thne specifications and general appearance of the
instrument may be altered at any time and may differ from
those appearing in brochures and this manual.

Tne picture on the cover and illustrations are of the SET5W

E




P IMPORTANT « For lithium battery
A lithium battery is used to power the SET memory.
This ensures “continuous memory” so that all dzta is
safe. The lithium battery contains enough power to
back up the memory for up to 10 years. If the lithium
battery is completely discharged, all data will be

L

delete a

...:‘.‘1
—

o — | .

-

It the lithium battery becomes low,
an error message “Backup battery
low!”, “RAM cleared” and “Code file
checksum error Code file deleted”
will be displayed at power-on,

After that, "delete all data 7" 1s
displayed. To download the data to
a personal computer, p-ess <No>
and download tne data in Data
memory mode. |f <Yes> is
pressed, the data will be
To replace the lithium b
please contact your SOKKIA agent.
When the battery is replaced, all
data is cleared.

7_-55.-
!

cksum error
file

* For rechargeable battery
The battery has not been cnarged at the factory.
Please charge the battery fully before using, referring
to "22. POWER SUPPLIES".
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« For Tribrach

When the new SET is shippad, the tribrach clamp is
fixed with a screw. Loosen it and leave it loose. |
the SET is again shipped. fix the tribrach clamp with
this screw to secure the tribrach to the instrument.

~— Tribrach clamp
locking screw

Servics Moce Eniry | *lfthe display appears as at left for
000 7 some reason, please press
- B! <ESC>. The instrument returns to
*B Eriry| Basic mode.

{Usually this mode is not used.)
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ALWAYS FOL..OW PRECAUTIONS FOR SAFE OPERATION

ALWAYS FOLLOW PRECAUTIONS FOR SAFE DPERA T on,

-
.'lﬂ'll!:-‘l.il'!lﬂ-n o
e General
ALWAYS FOLLOW PRECAUTIONS FOR SAFE OPERATION % u
L - Bi.pmz_zm
For tha safe use of the product and prevertion « njury i ‘ . - T
operators and other persons as well as pre iui ior: of property - ; @ “.,_némﬂ “oo_A at ﬂ _m mcﬂa_ :o;N: the ﬁm_mmngm
-0ss of eyesight could result. _

damage, items which should be observed are indicated ¢ by an
exclamation point within a trangie used with WARNING
CAUTION statements in this operator's manuar.

@ Go not _OOx at reflected mca_@: from a prism or oﬁrmq reflecting __

u_ma 58:@3 the a_mnronm Loss of eyesight could _mm_._z

e G:mg viewing of the sun in sun observation a___ cause loss of |
w m%m_@:_ Use the solar filter 80:9: for sun abservation.

w Do not bnno:d a_mmun.mac_w or S&E_n_:@ m:m m*ma:_o shock
or burns could result. i

B R r— e conar |

The definitions of the indications are listed below. Be sure yOu
understand them be‘ore reading tha main text.

Definition of Indication

T "

lgnoring this indication and making an operation
Déb_az_zm error cou'd possibly resultin death or serious injury u
to the operator u

w i Lo not use the main unit in areas exposed to 3_@: arounts of
® dust or ash, in areas where there is Inadequate ventiation. or _
near combustible Sma:m_m An mxn_o lion coud ocevr. _

_ Ignering this indication and making an operation G L= ool e e
Bnbc.ﬂ_oz error could possibly result in perzonal injury or prop- u, w DObC.ﬁOZ

_ erty damage h_ e FEE = — ——————
- - —————— - R m Secure handle to main unit with locking screws,

° m&::ma Uﬂoumi.;mmn::\Sm:m:u_mno:_aﬁmmc;ﬂsmcn: _np:_:m
_ off E:__m being carried. _,Jmcm_:@ injury.

Definition of Symbols
= n___ m

( This symbol indicates tems for which caution (hazard warn- .:E__m: the adjustment tribrach clamp securely. |

D ings inclusive) is urged. e Failure to properly secure the clamp could result in the tribrach |

Specific details are printed ir or near the symbol. %m___:@ off while being carriec, nq:m_:m njury. _
~ |

. Y i .,

_ Do not wield or throw S@ .c__._,:c bob. 7
A mmﬁmo: could be injured if struck.

§i ey, el |

_uo not place the instrument in a case with a damaged catch. _

‘ @ belt or handle. _.

The case or instrument could be a_acuma and cause injury.

This symbol indicates items which are prohibited.
mumo:_o detaiis are prnted in or near the symbol.

This symbol indicates items which must always be onio: ied.
mnmo_:r amrm___ are cnima iror near ﬁm ﬁ.ﬁao_

e e

@ Do not use Sm carrying case as a ﬂooﬁoo* The case s mzunmE _
anc unstaole so & persor could sfip anc fall off of it. _

b |

ﬂ___m . w—n;




ALWAYS FOLLOW PRECAUTIONS FOR SAFE OPERATION i .. ALWAYS FOLLOW PRECAUTIONS FOR SAFE OPERATION

o Tripod
Power Supply . ﬂw . &

AAWARNING

e —

Do not use voltage other than the specifisd power cupply v
Fire or electrical shock could resu't.

Use only the specified battery charger to recharge the batteries.
e Other chargers may be of cifferent voltage rating or pola ity
causing sparking which could lead to fire or burns.

-
-

3 A\CAUTION

™,

When mounting the instrument to the tripod, tighten the centering
w 9 screw securely. ﬁ

Failure to tighten the screw properly could result in the ins:rument
m falling off the tripod causing injury.

‘ Securely tighten the leg fix ng screws of the tripod on which the

_ instrument is mounted.

— Failure to tighten the screws could result in the tripod collapsing,
causing injury.

g e

Do rot place articles such as clothing on the battery power
@ charger while charging batteries.
Sparks could be induced leading to fire,

3

m Do not carry the tripod with the tripod shoes pointed at other

Do not use damaged power cords, plugs or lcose outlets.
Fire or electric shock could resuit.

persons.
A person could be injured if struck by the tripod shoes.

g i poronooudbe i

Keep hands znd feet away from the tripod shoes when fix n

Do not use batteries or the battery charger if wet.

Resultant shorting could lead to fire or burns.

Battery BDC25A meets IPX7 specification for waterproofing
(immersion-proof). But skorting could occur if the terminals
become wet.

g the |

triped in the ground. |
Ahand or foct stab wound could oceur.

'.-—-i—-'t-"]-i-[“' ="
L ¥

Do not use power cords other than those designated.

Tighten the leq fixing screws securely before carrying the tripod.
Fire or electric shock could result.

m e Failure to tighten the screws could lead to the tripod legs 7
extending, causing injury,

To prevent snorting of the battery in storage, apply insulating
tape or the equivalent to tha battery terminals.
Otherwise shorting could cccur resulting in fire or burns 3

e '

Do not heat or throw batteries inte fire.

\ An explosion could oceur resulting in injury.

A\CAUTION B

Do not connect or disconnect power supply plugs with wet hands.
Electric shock could result.

@ Do not touch liquid leaking from batteries.

7 Harmful chemicals could cause burns or vlisters,
\




FEATURES

FEATURES

WATERPROOF {(SET5W/5WS)
e SET W/WS conforms to |P grade X7 specification for
waterproofing (Immersicn-proof) when the Connector caps
are attached anc the Battery BDC25A is mounted.

DUAL AXIS TILT SENSOR
« Tne vertical and horizontal angle value can be
compensated
« Vertical angle value only can be compensated,

SOFTKEYS
+ All 4 function kevs can be customized for your needs.

RESUME FUNCTION
» The previous mode a1 power off is memorized for about |1
week., When the SET is switched on. tne previous mode is
resumed.

AVERAGE IS CALCULATED
» Tne average of horizontal angle can te caiculated and
displayed in the repetition moce.
» The aveiage of distance can be calcuated and displayed in
e average measurement mode.

ADVANCED MEASUREMENT
» Resection measurement
» Setting-out measuremant

» Missing line measurement
« REM measurement

DATA CAN BE STORED IN AN INTERNAL MEMORY
« 2000 point data can be stored in an internal memory.

DATA QUTRPUT
« The SET RS-232C compatible data cutput connector is
provided for use with a data collector or an external device

xii

MoWh W MMM ommmmmmw
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EXPLANATION OF SOFTKEYS

i | EXPLANATION OF SOFTKEYS

: w Softkey

-

Allocati

Al AU Al AN AR AN AN AL AU B4 U WU

Al

s
= The bottom line of the SET display lists 4 softkeys. A softkey
is a software key: the definition of the key is shown in the
bottam line of the display. Only the softkeys relevant to your

current task appear. If you press the key under the
displayed function, the function is performed. Up to 4
softkeys are available at a time.

For example. if you press the number one left key at the
following display, the horizontal angle display is been set 1o 0.

EE
zZA  9C°00°'CO"  -30
T:_,m 125°56'40° M2
OSET HOLD T It +P3

= By pressing the kay under * ~PX", the next page is
displayed.

« "ESC" key is available in any moce. By pressing the "ESC”
kev, the mode is closed and the display returns to Basic
made. By pressing and holding. the power off and
illurmination functions are displaved.

ng functions for each key

s When SET left the factory. the location of the functions for
each key were set to defaults.  Any furction can be
allccated n any page of any mode. For a description of how
1o allocate functions, please refer to “21. CHANGING
LOCATIONS OF FUNCTIONS FOR KEYS".

Xiii




HOW TO USE THIS MANUAL

| HOW TO USE THIS MANUAL

* The SET alows you to change the location of functions for
each key, so it is difficult to determine on which mode and
page a function is located
Therefore, in this manual, the operations are mzinly

explained using the default location of the funct ons for keys.

« Typefaces are used in this manual as follows:
<Key> Indicates a keybhoard key that causes an immediate
action
Examples: <S8dist>, <, >, < >, <Enter>
P NOTE Indicates additional information.
P IMPORTANT Indicates important information.
I PRECAUTION Indicates precaution information.

P EXAMPLE Indicates an operation example.

P> EXPLANATION Indicates an explanation for a particular term or opera-
tion.

P PROCEDURE Indicates an operation procedure.

Introduction

1. PRECAUTIONS:......nmmimpmnnasdmags

2., PARTS OF THE INSTRUMENT ........cccccoevevevrrenen. &

7 3. DISPLAY SYMBOLS. .........ccoeesrvvrveereerrirasssssnsesanens 6
1

] 4. KEY FUNCTIONS .....ooorrrsmmrrnnemrieecsissccsssanennans T
{ 5. MODE DIAGRAM...........ccoommmrrrrmrrremmrrrmmssressnssnses 10

] o

= N
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1. PRECAUTIONS

Never place the SET directly on the ground
Avoid damaging the tripod head and centering scraw with sand
or dust.

Do not aim the telescope at the sun.

Avoid damaging the LED of the EDIV by using a so'ar . lter
when the telescope is pointed at the sun.

Profect the SET with an umbrella against dicect surlight, rair
and numidity (SET F/FS)

Handle the SET with care. Avoid heavy snocks or vibration.

* Wher the operator leaves the SET, the vinyl cover should be
placed on the nstrument.

* Always switch the power off bajore femoving the standard battery.

* Remave the standare baltery from the SET before putting it in
the carrying case.
When the SET is placed in the carrying case. follow

* Make sure that the inside of t1e carrying case and the
ingtrument are dry betore closing the case. I* moisture jg
trapped inside the case. it may cause the instrument to rust.

PRECAUTION for SET SW/BWS

* SET W/WS conforms 1o |P grade X7 specification for
waterproofing {Immersion-proof) only when the Connectar Caps
are attached and the Eattery BDC254 is mounted. IPX7 does
not guarantee the instrument 'f it is used or left in watar,

the layout pian.

Degres of water resistance

* Mount the Battery BDC25A and attach the Connector caps
correctly. When remounting the bat:ary or Gonnactor ceaps,
make sure water doas not come in contact with the Dattery
terminals and connectors, If motsturz enters the inside of (e
instrument, it could damage the product,

Make sure trat the inside of the carrying caze and the
instrument ars dry before closing the cass. If moisture is
trapped inside the case. it may cause the instrumert to rust

* The standard or cpticnal accessories otherwize the Battery
BDC25A do not meel IPX7 specifications




3. DISPLAY SYMBOLS

3.

ZA
VA

HAR
HAL
HAR
HARp
dHA

DISPLAY SYMBOLS

- Zenith angle (Z=0)
- Vertical angle (H=0; ¢

Vertical angle (H=0+30")

- Slope in %

- Horizonta! angle right
- Horizontal angle left

. Horizontal angle hold

Horizontal angle repetition

: Horizontal angle from

selling-out data

: Tilt angle in sighting direction
: Tilt angle in horizonial axis

direction

: Tilt angle compensation on

<Hemaining battery power>
(BDC25A, Temperalure=25-C, ECM on)

390 to 100%

h2:30t0 90%
h1:10to 50%
&0 Oto 10%

: S
: Slope in % at Missing line

ope distance

measurgment

. Horizontal distance

. Height difference
.- REM value
- Tracking measurement daa
: Average measurement data
- Instrument station coardinates
. Coordinate setting-out data
- N coortinate data
. E coordinate data
. Z coordinate data

m

i
m..\.l
2
)
m-u
¥

|
|
|
m
|
|
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4. KEY FUNCTIONS

KEY FUNCTIONS

= The key functions are listad below. To use the functions
marked with * * ", zllocate them to the softkeys by referring
to ‘21. CHANGING LOCATION OF FUNCTIONS FOR
KEYS®.

General
<ESC:>: Transfer to Angle & Distance measurement mode
While holding <ESC>, <ILLUM>

. Display and reticle illumination ON/OFF
While holding <ESC:, <off>: Switch the power off

<THEQ> : Transfer to Theodclite mode
<EDM>  : Transfer to EDIM mode
<5-0> : Transfer to S-C mode
<CONF> : Transfer to Setling mode
<—PX> :Gotonext page

<=t : No function

<ILLUM> : Display and reticle illumination ON/OFF
<Enter> : Memorize the selected data
<Exit> : Exit from each mode

<CE> : Return to previous display
<EDIT>  : Edit the data

<Input> : Change the displayed data

<Clear> :Setthedatatc0

<off> : Switch the power off

<REC>* : Record Instrument station data and Measurec data
<t> : Move to previous option / Count up ('}

<> : Move tc next option / Count down (™)

< > : Move fe right option / Go to the next column (*)
<1> : Select the number 1

<2> : Select the number 2

<3> - Select the number 3

e Y TR
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4. KEY FUNCTIONS

4. KEY FUNCTIONS

For Angle measurement

<MLM>
| <0SET> : Set Horizontal angie to 0 /index V circle
| <HOLD> : Hold H angle / Release H angle
! <Tilt> : Display the tilt angle <REM>
<REP> : Transfer to Repetition mode <5-0 D>
<BS> : Finish No.1 point sighting <5-0 P>
<FS> : Finish No.2 point sighting <S0_3D>
<ZA/%>  : Zenith angle / Slope in % (*?) <S0_Xd>*:
<VA/%> :Vertical angle / Slope in % (*%) <S0_HA»*:
<RfL>"

: Select Horizontal angle right / left

For Distance measurement

: Review the measured data in the memory

For Coordinate measurement

<8tn_P> :input Instrument station coordinates

<Ht.> ©Input Target & Instrument height

<BSang>" : Input Backsight station coordinates and set
Azimuth angle

<COORD> : Measure 3-Dimensional coordinates

<MEM>  :Input/ Delete / Review Coordinate data

mombpcm_:lnmm_awmmﬁmalma
<RESEC> : Go 12 Resection measurement mode

<Knowns> : Input Known point coordinatas

<StnHt>  Input Instrument height

<Obs>  : Start the observation of Knowr: station
: Start offset measurement

<0OFFS>

- Start Remote elevation measure
- Input Distance setting-out data
tInput Coordinates of point to be s

After performing these function, th
1st page of the previous mode

selected function is performed.
%" is displayed when parameter *V angle format”

< dist>  : Measure the distance are displayed.
<4 SHV> : Select Disiance mode
{S=Slope / H=Horizontal / V=Height) When <t , <> ore
<PPM>  : Go to ppm setting mode
<M/ TRK>: Repeat or single meas. / Tracking meas. "
<SIGNL> : Return signal check to “Zenith 0",
<f/m>"  : Change meters / fest for 5 seconds VA%
<RCL>*

is displaved when parameter
to "Horizontal 0" or “Horizontal +90°"

: Start Missing line measurement
<S$/%> : Slopein <% between 2 points
<Move> Change the starting nosition

ment

set out

: Start 3-dimension setting-out measurement

Start Distarce setting-out measurement

: Start H angle setti ng-out measurament

e display returns 1o the
and the H angle and v angle

+> is held down, scrolling of the

IS 51

"V angle format” is set

T




5 MODE DIAGRAM

5. MODE DIAGRAM

Basic mode

ECM THED 5-0

 Destance meas
* Almosphznc
* Tracking mea

<EDM> EDM :..oam

Aﬂr_.mov Theodolile mode

_.,_?_ I -Lu

:frc Tt

Laol,

» Parameter r..m____:c
« Tiit senscr adjusi

<CONF> Setting mode

1.0t gura:ion

2.Tilt co-ractin: _ *Key
i Key e | a3
L We um mIm P

on of the functions 1s the detault seting.
=r functic 3 y refarmng to 21,
P_._bzm__?_w rDﬂb.:OZ OF _..CZO._ IONS FOR KEYS

ocati _c

I OER OEN PR OFR @ OBR OB OB OB OB O N
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Preparation for measurement
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6. MOUNTING THE BATTERY

L

6. MOUNTING THE BATTERY

* Charge the battery fully before measurement.

J
3
-
3
“praa
3
=
=
=
3

PNOTE Switch off the power be‘ore replacing the battery.
P PROCEDURE Mounting the battery

g2 - Batteryrelease cover 1, Close the battery release cover.
Release buttor

2. Match the battery guide with the
holz in the instrument ba:tery
recess.

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

Removing the battery

1Open the battery

release cover )

1. Open the battery release cover.

i

Press the release button
downward.

.Li..i
n

3. Remove the battery,

< Press the release
button downwzrd

* If the power is to be switcned on immediately after replacing the
battery. please refer to “B.1 Power on and off".

UV U TV RTY,
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7.1 Centring

7. SETTING UP THE INSTRUMENT

« Mount the patlery in the instrument before performing this

operation, because instrument will tilt siightly if the
battery is mounted after levelling.

7.1 Centering

» PROCEDURE Set up the tripod

Level

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

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

Make sure the tripod shoes are
firmly fixed ir: the ground

ol

2 _..r.,.\_:..,o_u_ panl
Install the instrument

4 Place the instrument on the
tripod head.

n

Supporting it with one hand.

tighten the centering SCrew on
the oottom of the unit to make
sure it is secured to the tr pod.

Centaring screw

14

7. BETTING UP THE INSTRUMENT

3
J
3
3
3
3
3
3
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3
1
1
1
1
3

3
3

g
|

1. Focus on 6.

the reticle

surveying point

Focus on the surveying point

Looking through the optical
clummet eyepiece @. turn the
optical plummet eyepiece to
focus on the reticle.

7. Turn the optical plummet
focusing ring (@ to focus on the
surveying point

L PR R




7.2 Levelling

7. SETTING UP THE INSTRUMENT

7.2

Levelling

» PROCEDURE

Center the surveying point in the reficle

1. Adjust the levelling foot screws
© tc center the surveying point
in the optical plummet reticie.

Center the bubble in the circular level

2. Observe the off-center direction
of the bubkle in the circular
leve! @, and shorten the
nearest tripod leg, or extend the
leg farthest from the direction to
center the pubble.

3. One more iripod leg must be
adjusted to center the bubble.

Center the bubble in the plate level

c 4. Loosen the horizontal clamp @® .
| e to turn the upper part of the m”
instrument until the plate evel

4 . \ =
i @ is paralel to a line between W

levelling foot screws A and B.

5. Center the air bubble, using
levelling foot screws A and B. m

+ The bubble moves towards a
clockwise rotated levelling foot
SCrew.

Bubble movement

A T R

— i ——  — | — i — Y — Y — . —— St

Turn 90° and center the bubble

6. Turn the upper part of the
instrunent though 80"
The plate level is now
perpendicular to a line between
levelling foot screws A and B.

7. Center the air bubble. using
levelling foot screw C.

Turn another 90° and check bubble position

8. Tum the upper part of the
instrurnent a further 90° and
check to see if the bubble is in
the center of the plata level.

If the bubble is off-center,
perform the following:

1. Adjust levelling foot screws A
and B in equal and opposite
directions to ramove half of the
bubble displacement.

2. Turn the upper part a further
90°, and use levelling foot
screw G to remove half of the
displacement in this direction.

Or try the adjustment described
in "19.1 Plate level.
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s i
7.2 Levelling - ;
Check to see if bubble is in same position in  Ser -
any direction . _
9. Turn the instrument and checx m“ _
lo see if the air bubble is in g
the same position for any 1
position of the upper part. _
If it is not, repeat the levell m -
grocedure, _
v
Center the SET over the Surveying point = _
SETSF/5W o
e
10. Laosen the centering screw —
slightly. mnu .—.
11. Looking through the cptical m =
p'ummat eyep ece. slide the . _
instrurrent over the tripod head g7,
until the surveying point is _
exactly centerad in the reticla
! 12. Retlighien the cenlering screw . _
securely. ips E
. 13. Check again 1o make sure the ix
M bubble in the plate level s _
m centerad. If not, repeat the mm.. .
procecures starting from step 4. & _

]

B
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SETTING UP THE INSTRUMENT

L

aad

i

Center the SET over the Surveying point
SETSFS/5WS

10. Turn the tribrach shifting clamp

counterclockwise.
Shifting tribrach can be
adjusted up to £8mm

. Looking through the optical

plummet eyepiece, adjust the
mstrumert pesition on the
trirach to centel the surveying
paint.

12. Tighten the shifting clamp to fix

th2 instrument in the center
position.

19
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8.1 Power on and oft

8. POWER ON AND PREPARATION FOR MEASUREMENT

¢ The following breparations are required for measurement,

81 Poweron and off

8.2 Indexing the vertical and horizontal circles
8.3 Focusing and target sighting

8.4 Display and reticle illumination

8.5 Setting the instrument oplions

8.1 Power on and off

» PROCEDURE Power on and off
Press any one of the 5 keys

T ——— When the power is switched on
[EEE — 3 ooy Mﬂn | aself-check is run to make sure
_.H. ————— T T————  théinstrument is operating

[ ﬂ normally. After that, the display
ZA 0 SET .

A inCicates that the nstrument is
T._.pm 0 -SET 2 _ ready for vertical and horizontal
—_— ] circle indexing.
Ti It oul of Tean mll_ = Ifthis error message is

* e g + __ displayed. the instrument tiit
(Y. i = e sensor is indicating that the
_...| ——— instrument is off-level,
X: Tilt angle in the sighting derection Relevel the instrument once

Y: Tilt angle in the horizonial axis

again until s disolayed.
derection 9 I y

To switch the power off, while
holding <ESCs. press <offs.

* "Tilt angle compansation” b EXPLANATION Automatic tilt angle compensation, on P.27

8. POWER ON AND PREPARATION FOR MEASUREMENT

a8
b}

u P NOTE

av

&

— — ——

a1l

il

i
&

e
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RAM Cleared

* "Horizontal angle

Instrument parameter “Tilt correction” (rafer to chapter 20)
Parameter “Tilt correction” can be used to switch off and on
the automatic tilt angle compensation: for example, it should
be switched off if the display is unsteady due to vibraticn or
strong wind.

*  When all data has been cleared
from the memory. the display

| appears as at left. After that the

instrument is ready for vertical

and horizonral circle indexing

When "V1" is displayed for the

Vo vertical ang'e. please refer to

0 SET “Appendix1: Manually indexing
o= _ the vertical circle™.

T s Whenthe parameter “H

0 SET indexing” is set to *Manual’, “Q"
0" go'oo0 \ is displayed for the horizonzal

angle.

If the battery is at the “low”
level, the message “Battery is
low !" will be displayed. Switch
the power off and charge the
battery.

Instrument parameter “V indexing” (refer to chapter 20)
Parameter “V indexing” can change the vertical indexing
method. Options ae indexed by transitting the talescope or
indexing by face left, face right sightings.

Instrument parameter “H indexing” (refer to chapter 20)
Parameter “H indexing” can be used to change the
horizontal circle indexing method. Options are indexed by
rotaling the upper part or indexing and zero setting at
power-on.

back-up” P EXPLANATION Horizontal angle back-up, on P27




8.1 Indexing the verical and horizontal cirzles

B.2 Indexing the vertical and horizontal circles

» PROCEDURE Vertical circle indexing

1. Loosenr the vertical clamp #5
and transit the telescope
compretely
(Indexing occurs when the
objective lens crosses the
horizontal plane in face left.)
An avdio tone sounds, and the
vertical angle [ZA) is displayed.

Horizontal circle indexing

2. Loosen the horizontal clamp @
and rotate the upper part &' the
instrument completaly.

An audio tore sounds, and the
horizontal angle {HAR) is
displayed

Vertical indexing and horizontal
indexing have been completed

» NOTE Each hme the instrument is switched on, the vertical and
horizontal indexes must be redetermined
If the pararmeter "Resume function” is se’ to “on’, the screen
previous to power off is displayed. To change the parameter
to “oft", reter to chapter 20

= "Resume function” P EXPLANATION Resume function, on P28
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POWER ON AND PREPARBATION FOR MEASUREMENT

8.3 Focusing and target sighting

P PROCEDURE

Focus on the reticle

<Target canter>

Sight the target

Look through the telescope
eyepiece @ at a brigh! and
featureless background.

Turn the eyepiece clockwise,
then counterclockwise little by
little until just before the reticle
image becomes focused.

Using these procedures,
frequent reticle refocusing is not
necessary, since your eye is
focused at infinity.

Loosen the vertical & and
horizontal @ clamps, and use
the peep sight @ 1o bring the
target inlo the field of view,
Tighten both clamps.

Focus on the target

<Prism

center=

Turn the telescope focusing ring
@ to focus on the target.

Turn the vertical @ and
horizortal @ fine motion screws
to align the target with the
reticle.

23



8.3 Focusing and target sighting

g POWER ON AND FREPARATION FOR MEASUREMENT

3%

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

il

&

Readjust the focus until there is no parallax

6. Readjust the focus with the
focusing ring @ until there is no
paralax between the target
image and tne reticle.

i

P NOTE Observe to the same point of the reticle when the telescope
face is changed.

I"'l
e L el T ———

]

-y

B

ixs

_ m_m_m

3
¥

m

i

here is no parallax” B EXPLANATION Paraliax, on P28,

4 8.4 Display and reticle illumination

“w » PROCEDURE Display and reticle illumination on/off
]« whie holding <ESC>, press
<ILLUM> to turn the display
L E and reticle illuminaticn on and
LLUM offi

L gy '~ W off.
Hoding <ESC>. press <ILLUM>

P NOTE Instrument parameter "Auto power off” (refer to chapter 20)
Parameter "Auto power off” can be used to switch ON/OFF
the 30-second illumination automatic cut-cff facility.

P NOTE Instrument paramete- “Backlight timeout” (refer to chapter 20)
Parameter “Backlight timeout” can be used to change the
brightness of the reticle illumination

P NOTE To display ILLUM function
The key function allocation allows <ILLUM> to be displayed
in any page of any mode. See “21. CHANGING LOCATION
OF FUNCTION FOR KEYS".

i




8.5 Setting the Instrument options

8.5 Setting the Instrument options

.

B W w—

» Confirm that these parameters are set according o your
measurement needs. Especially be surs to set the
parameters of “EDM measuremant” and "Prism constant” to
your requirements

= To confirm or change the parameter options, please refer to
“20. CHANGING INSTRUMENT PARAMETERS™.

W

(L4

Parameler Sptiens

m_..__s measurement _u___n. ._1n_ .ucm_aom :m,_.vm# ,__:.:ch 5] * m o 9 meas )
(Distance

measurament

mode) A

Prism constart | Z30mm’ (-99 to Omm. i1 1mm steps)

noq.c:_o_.d valug

_u_,..w ance unit 1. me
2. feet

A Zo (612 .Zmi_c:

Meas. mode _
default .
ce mode)
Argle unit 1 aqc:ﬁ
2 gon
Ju mil

Zenih ang .mm::: c

format _ 2. Vertical angl
| 3, Vertical m:c
Tilt correct 1 Horizontal and Vertical m:awﬂ Yes'

2 Vertical angle Yes

it Zn carrection

Coo-dinate

i o..m:,_wn_:.__ 0.005mil*
{imgon / 0.02mi
1.°C, hPa* ]
C, mmHg

3.°F. rPa/ 'F, mmHg / “F, inchHg

qm:a_uvwm_ ure and
Pressure unic

na

R

!ﬁﬂ‘-ﬁl
oWl W W W W W g g

i

Factory seiting

i

h_-
AVEEN Y

e - —— o — —  —

3. POWER O AND PREPARATION FOR MEASUREMENT
3

g

w p EXPLANATION  Automalic tilt angle compensation

B _ «  When the compensation

w V symtol is shown on the display.

the vertical and horizontal

anglaes are automatically

e compensated for srall tilt
errors using the 2-axis filt
Sensor

. Read the compensated angles after the displayed angle

values become steady.
« The S::c_m :mmn_ tor nm_g_m:o: of the ﬁ,..:jnn.:_wm:o: value

2
ks

angles as :u__oim.

Compensated horizontal angie

- Measured horizorial ang'e + Tiit i angle Y/ tan (vertical angle)
Therefore. when the SET is not perfectly levelled. charging
the vertical angle by rotating the telescaope will cause the
displayed herizontal angle value to change. (The displayed
horizontal angle value wil' not change during te escope
rotztion when the nstrument is correctly levelled.)

« Whan the measurad vertical angles are within +1 of the
zenith or nadir, tilt compensation is not applied to the
horizontal angle. In this situation, the displayed nhorizontal
angle valua flashes to show that the tiit compensation is not
being appled.

P EXPLANATION Horizontal angle back-up

« The parameter “H circle indexing” default setting allows for
the memorization of the previous horizontal 0 positior at
power-off for about 1 weak. The horizontal left or righ: angle
display selection is also memorized. When next switching
on the SET and indexing the harizontal circle again, ine
herizontal angle s recovered al the previously -memorzed 0
pesition. This feature is useful when the battery voltage
becomes low during measurement or afler automatic powsr-
off has occurred.




EXPLANATION

8. POWER ON AND PREPARATION FOR MEASUREMENT
-

P EXPLANATION Resume function

» “Resume ‘unction” means to return to or begin again after
interruption. It means that the previous mode 5 recovered
after switching on the SET and indexing the vertical and
horizontal circles

* The resurme function does not work after more than 1 week
{(memory back-un period). In that case or when the resume
function “no” is selected the SET returns to Theodolite
mode after switching on and indexing the vertical and
hornzontal circles.

P EXPLANATION Parallax

+ This is the relative displacement of the target image with
respect to the reficle when the observer's head is moved
slightly before the eyepiece.

Parallax will introduce reading errors and must be removed
before observations are taken. Parallax can be removed by
refocusing the reticle.

P EXPLANATION Power-saving cut-off

« The SET switches off automatically 30 minutes after the las!
operatior,

» NOTE Instrument parameter "Auto power cut-off” (refer to chapter 20}
Parameter “Auto power cut-off’ can be changed so that the
SET will not swilch off automatically after 30 minutes.

P EXPLANATION Levelling using the tilt angle display
+ For leveliing, the tilt angle X and Y values can be displayed

for use as a 2-axis (X, Y) tilt sensor. The measurement
range is +3'.

"
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el

Set the telescope parallel to a line between

u b PROCEDURE
fevelling foot screws A and B

w 1. Turn the upper part of the
instrument until the telescope is
paraliel to a line between
levelling foot screws A and B
and tighten the horizontal
clamp €.

e

Display the tilt angle

2. In 2nd page of THEO mode,

AR 0° O ] press <Tilt>

7

The X and Y tilt angles are
displayed.

X 0
“ Y-0°00'4C" @2

SR —

Set both tilt angles to 0

3. Set both tilt angles to 0" by
turning the levelling screws A
and 8 for the X direction and C
for the Y direction.

4. To exit from the tilt angle
dispay, press <Exit> to return
to the previous mode or press
<ESC> to go to Basic mode.

P NOTE “Tilt out of range” indicates that the tilt angle exceeds the +3'
measurement range.

Tilt out of ran ge
X > ..._.v +
g 1 =<+ (B

Wl
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9 ANGLE MEASUREMENT

W

LY
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» NOTE

9. ANGLE MEASUREMENT

W=

&

« The following functions are available for angle measurement.

¢ 1 Measure the horizontal angle between 2 points
(Horizontal angle 0)

92 SetHarizontal circie 10 @ required value {Horizontal
angle hold)

a5 Horizontal angle display selection (Right / left)

94 Horizonta) angle repetition

3.5 Slopein %

Check before Angle measurement:

The SET is set up carrectly over the surveying point.
The remaining battery power is adequate.

The V and H circles have been indexed.

The instrument parameters have been set

Vertical and Horizontal angle recording

The key function allocation allows <REC> to be displayed in
any page of any mode. By using this function after angle
measurement, SET can store the dafa into the memory.

See “21. CHANGING LOCATION OF FUNCTIONS FOR
KEYS” and “17. DATA MEMORY FUNCTION".




2.1 Measure the honzontal angle between 2 poirts (H angle 0}

9.1  Measure the horizontal angle
between 2 points (H angle 0)

* To measure the angle between 2 points. the ho-izontal circle
can pe set to 0 at any direction.

» PROCEDURE Horizontal angle 0 sel

~{_2nd page of THEC mode )}

In 2nd page of THEO mode

1 ZA 1 1322 20 -3
HAR 350° 38 10" B
OSET HOLD Tilt -P3]
<0SET>
....... A Press <0SET> to set the
ZA 112291 mpp -0 herizcntal angle 1o zero.
HAR i O TV ¢
b EXAMPLE Measure the horizontal angle between 2
points
First target 1. Using horizontal clarp @ and
O! fine motion screw @@, sight the
/D first target as at left
Station
<0SET> 2. In THEO mote, press <0SET>.
[ZA  ti12°21'20" -3 ,“. The horizontal angle display has
_I AR 0= goron i _ been set to "0 as at left.
]

i 3. Sight the second target.
second target

O
\ The displayec! horizontal angle

\w\ is the angle batween the 2
points

3. ANGLE MEASUREMENT

9.2 Set Horizontal circle to a required value

« You can set tae honzontal circle of the target direction to a
w required value

4 »PROCEDURE  Horizontal angle hold / release

=N (L2nd page of THEQ mode }— In 2nd page of THEQ mode

:

e S
m HAR 350° 38 10" [
: ..v..ﬁ

[P

1. Press <HOLD=> {o set the

w (30 page of THEO mode ) required horizontal angle value
3 0
220 1122120 _m_i
Hih 350°28 10 e | 2. Press <HOLD:= again to cancel
m JSET HOLD Tilt -~P3| the entered horizontal angle.
 <HOLD>
m P EXAMPLE Set Horizontal circle to a required value.
m B Tyl 1. In THEC mode, use the
? ZA o e - 1 .30 horizontal clamp @ and fine
m HAR 80" 00 'z0" & _ notion screw @ to turn the
| - B ] tneodolite until a required va
m 3 shown on the display.
m <HOLD> 2. Fress <HOLD> o set the
” i 4 florizontal anglea
Zh Bo-21'20" 3g
m HAn  63° 00" 20 LB The display on the left shows
A N R | the horizontal angle for the
w The value entered becores the target set to a required value
honzontal angle
Sight the refererce sarget, <HOLD>
w 3. Sight the reference target and
press <HOLD> again 1o release
.F the setting.

34

| — . | S— i — Y S——— % So—

35




9.3 Harizontal angle display selection (Right / left)

9.3 _Horizontal angle display selection (Right / left)

P PROCEDURE
|«Fo:a page of THEO mode }—
c
_N\_y PR o loe A -1 - 30
HAR 90 00'0c- th?
I B e I
~(_3nd page of THEO mode )}
_ 0
ZA 1 e Gl % b B =3
'HAL 270° 3000 e |

Horizontal angle right / left

In 3rd page of THEO mode

Press <R/L> to select horizontal
angle left,

Press <R/L> to select honizontal
angle right.

_
|
|
| 5
_
1

mmmmLum

9. ANGLE MEASUREMENT

-
S
E
w
-
-
3

w » PROCEDURE

9.4

Horizontal angle repetition

* For higher accuracy horizontal angle maasurement, the
average of the horizontal angle can be measured by
repetition. The SET can calculate and display the average
of the horizontal angle.

First target Seconc target

O @]

2rd meas. end

3rd meas. star \e— o ithe average of 3 meas. 5 dis olayad)
2nd meas. end

2nd meas. start i ;
{the average o' 2 meas. is disp ayed)

15t meas. start 15t meas, end
(the angle betwear 2 peints s

<BS=> <FS>
Instrument station

displayad)

Horizontal angle repetition

@u page of THEO mode )~ -] In3rd page of THEO mode
ZA VT 21 " 30 : ;
| t t
_:pm 15038 1p " & | 1 Sight the first targe
REP<ZAi% R/l —P-
<REP- = 2. Press <REP> to select
horizontal angle repatition
~{__H angle repetition 3:a|u|
__._.PI._...._ 0" 00 00 mode.
HARp base point ‘
[
_CE BS FS Exi { | 3 Press <BS> to start st
<BS> measurement.

- Sight the second target.

- Press <F8> to display the angle
between two points.
(The angle of the 2nd target s
held.)

37




m

_ 6. Sight the first target agan.

7. Press <BS> to release
horizontal angle hold and begin
second measuremant.

C-00'00" | 3. Sight the second target again.

1

B5S FS Ex 1] 9 Press<FS>todisplay the
average of the 2 measurements
at the 3rd line
(The angie of the 2nd target is
held )

»  To continue the measurement.
repeat steps 6 t0 9

10. Press <EXIT> to end hornizontal
angle repetition made.

In Repetition mode, the displayed horizontal angle is not
corrected by the tilt sensor.

Wren the data output is requesiad by an exiernal dev.ce in
H angle repetition mode, H angle from O-, which is
determined before selecting H angle repetiton mode. s
output. The average of measurements s not cutput.

Number of measurements: Up to 10 times.
Repetition display range: +359%° 59' 58"
To previous measurement: <CE>

Exit from the moae: <Exit>

m‘:‘\

W W

L

L}

9, ANGLE MEASUREMENT

9.6 Slope in %

» The SET can display the slope in %.

100%

kP PROCEDURE Slope in %

_ ﬁl,v__:_ page of THEQ mode ) _ In 3rd page of THEO mode
1ZA 90“ 1350 .
'4aR 0" 0: 00" @ | Press <ZA/%> to display Slope
| MEP ZAi% RIL +P1 | in .
<ZAF> o

“((Bidpage of THEO mode )1« Press <ZA/%> to display

A E o402 % | Vertical angle.

{HAR 0= 00'0C” lw
7 ni@gF ZA/% R/L —P1

« Display range: Less than +1000%

» <ZA/%> is displayed when paramater "V angle format” is set
to “Zenith 07" <ZAf%> is displayed when parameter Y
angle format” is set to "Hor zontal 0" pr “Horizontal £90""
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10.1 Atmospheric correction

10. DISTANCE MZASUREMENT

[10. DISTANCE MEASUREMENT

The following preparaticns are required for Distance
measurement,

16.1  Atmospheric correction

10.2 Return signal checking

The distance is measured according to the parameter “EDM
measurement” (the measurement mode) which you selected
in ‘8.5 Setting the Instrument options™,

Refer to chapter 20 to cnange the measurement mode.

When the data output is requesled by an external device in
Average measurement mode, the data is output the selecteo
number of times,

Slope distance recording

The key function allocation allows <REC> to be displayed in
any page of any mode. By using this function after distance
measurement, the SET can store the data into the memory
See “21. CHANGING LOCATION OF FUNCTIONS FOR
KEYS" and “17. DATA MEMORY FUNCTION".

Change feet / meter

The key function allocation allows <t/m> to be displayed in
any page of any mode. Press <ffm> to change the distance
unit for 5 seconds. See “21. CHANGING LOCATION OF
FUNCTIONS FOR KEYS".

10.1 Atmospheric correction

ﬂ===---——-n—--_=:=l—-nﬂiﬁll|—u---

W om mw

¥

-

F

Ll

i}

Wil

=

e

e

7

-

* The atmosoheric correction is necessary for accurate
distance measurement, because the velocity of light in air is
affected by the temperature and atmospheric pressure.

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

To obtain the average refractive index of the air throughout
the measured light path, vou should use the average
atmospher.c pressure and temperature. Take care when
calculating the correction factor in mountainous terrain.
Refer to “Appendix 2",

* By inputting the temperature and pressure values, the

correction value is calculated and set into the memory. The
formula used is as ‘ollows:

0.2904 x P (hFa
o BRRRG  ~— TEL

If the atmospheric correction is not required, set the ppm
value to 0.

* To input ppri value, read the correction factor from the table

in "ATMOSPHERIC CORRECTION CHART".

A

¥
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10.2 Hewurn signal checking

10.2 Return signal checking

« Espsacially for long distances, it is useful to checx that the
returned signal is adequate for measurerment.

P PROCEDURE Feturn signal checking

—{ 2nd page of EDM mode  )- In 2nd page of EDM mode

S5d: st ¢
T TETR (SRR MJ 1. Sight the center of the target
¥4 5
with the teles :
__PEM M/TRK SIGNL —-P3 | S
<SIGNL>
- 2. Press <SIGNL> to go to Return

~—{Return signal checking mode }— 2 -

gd et ) signal checking mode.
j < Fine average > -390 _ .

Return signa mmm  fly? " " No return signal

Sd st Ex.: ‘" EE CEE

- Adequate for measurement
" W Return signal is too strong

<Exit> or <_dist>

2. Press <Exit> to quit Checking
mode or press <_dist> to start
the distance measurament.

¢ When “ " is displayed, sight the reflecting prism center again.

s When “ l.. is displayed and a this a_mu_m< umqm ists, please
no:r,ﬂ our agent.

= When the light intensity coming back from the qm:mo::u prism is
very high (short distance) the mark “&" is displayed, even for a
slight mis-sighting. Therefore make sure that the target center is

sighted correctly.

]

|
|
|
|
|

]

Mk

e o — e — G | —
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10. DISTANCE MEASUREMENT

ek

[T VY
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10.3 Distance and angle measurement

P NOTE Check before Distance measurement:
1. The SET is set up correctly over the surveying point.
The remaining battery power is adequae.
The V and H circles have been indexed.
The instrument parameters have been set.
The atmospheric correction is set.
The center of the target is correctly sighted.

& ;s L

» PROCEDURE S/H/V selection and Distance meas.

—(_1st page of EDM mode  }—
Sdist 12

In 1st page of EDM mode

< Fine average > Mm 1. Press <4SHV> to select slope
2 . :
Soist 4SHV THEG 2 | Ju_mS:om_ quroam_ distance
<4 SHV> and Height difference.
isd st T3 | 2. Press <dist> to start Distance
< Fine average > -30 measurement.
[ B The measured distance, vertical
Sd: st 43HV THEQ P2 angle and horizontal angle are
<_dist> displayed.

[s7  +23 455 m 13 3. Press <STOP> to stop the
Wwp 11 92 g2 20" =3 measurament.

[HAR 350°238°10" 02

CHRE - e

<STOP>

» If the singie measurement cr the average measurement mode has
been selected, the measurement stops automatically.

» Stop the measurement: <STOP> .

« The distance and angle measured most recently are storad in
memory. Pressing <4SHV> allows you to display Horizontal
distance or Height difference.
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10.3 Distance ang angle measurement

10. DISTANCE MEASUREMENT

P EXAMPLE

« Measure the horizontal distance 3 times in
the fine measurement mode. and display its
average

« Confirm the following:
1. Tne parameter "EDM measurement” is set to fine and

average” and 3 limes”.

in EDM mode, “Horizontal distznce” is selected by
pressing <4SHV>, or in THEO mode, <Hdist: is
displayed.

» PROCEDURE Sight the target and start the measurement

1. Sight tne targat.

e SO e 2. Inthe 1st page of ECM mode.
- R ress <Hdist>.
L Hdist . 30 press v
- 7 “Hdist’ flashes and tne distance
S O .| measurement is stared.
-y (e S8 m 12 After that, the horizontal
4.2 1234 567 m 13 f distance, the vertical angle and
\WITH- 5 1234 566 m '3 the horizontal angle are
ihza gz 21 20" <50 displayed. The distance is
_ i!_l}w £0°00'20° 2 measured 3 1mes.

SRR e After 0.4 second, the average of
234.5670m 13 3 measurements is displayed in
0= 21 '20° 30 _ 0.1mrm steps and the

4AR 607 00" 20° W measurement is stopped.

e e e e H-A: Average of H cistance

« In the case of the average measurement, the last-displayed
horizontal dstance is calculated by using the average of the selected

number of

measurements of the slope distance and last-measu red

angle. The height difference is calculated by the same way.
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10.4 Tracking measurement

« Tracking measurement is used for fast, nor-high accuracy
distance measurement. Tracking is useful when the
distance to a moving reflecting prism is measured. for
axample, when setting-out points.

« If Tracking is selected, the distance 15 measured
independently of parameter “EDM measurement” setting.

P PROCEDURE Tracking measurement

_1 (2ndpege of EDMmoce )| |n 2nd page of ECM mode
o gisd 13 |
< Fine average > .30 | %
’ g &’ 1. Press <M/TRK: to select
| PPM M TRK SIGN. -P3 Tracking measurement.
<M/TRK> .
2. Sight the reflecting prism.
(" 1si page of EDM mode ) 3. Press <_dist> to start the
Sici 5t 12 distance measurement.
_ 30 |
[ & 7 The measured distance and
i - N vertical and horizontal angles
are displayed.
T773 4. Press <STOP> to stop the
-30 | measurement.
£
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10,5 Hewiew of measured data

1

COORDINATE MEASUREMENT

10.5 Review of measured data

¢ The distance and angle measured most recently are stored
in the memory until the power is switched off.

The stored slope distance, horizontal distance and height :
difference can be displayed in Recall mode as foliows.

» PROCEDURE Data recall

m;m Aot G0N vida J= In3d page of EDM mode
Fine aver y ¥ <340 ;

| RESTARe lw 1. Press <RCL> tc go to Recall

|

|_REM__MLM_OFFS Pt s

<RCL>

SA 14 5878m 13 The stored data measured most

28 80° 21 20" 80 recently is displayed.

HAR 60°00°'20" e .

Ssist 4SHY THEO P2 | 2. Press <ESC> to end Recall

mode and go back to Basic
mode.
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11. COORDINATE MEASUREMENT

* The SET calculates the 3-Dimensional coordinates of the
prism position by inputiing the instrument height, the target
height and the instrument station cocrdinates and by
measuring the slope distance, the horizontal angle and the
vertical angle of the prism position.

N \.Oh

\ _ Target height
kS d

\

et
o - Target station
Instrument height

]

_;mﬁ_:_oa_mﬁmgos
£ v E
The following preparations are required for Coordinate
measurement.
11.1 Instrument station coordinates setting
11.2 Target height and Instrument height selting
11.3 Azimuth angle setting

* The distance is measured according to the parameter “EDM

measurement” (the measurement mode) which you selected
in "8.5 Sefting the Instrument options”.
Refer to chapter 20 to change the measurement mode.

Measured Coordinate recording

The key function allocation allows <REC> to ve displayed
on any page of any mode. By using this function after
coordinate measurement, the SET can store the data into
the memory. See “21. CHANGING LOCATION OF
FUNCTIONS FOR KEYS” and “17. DATA MEMORY
FUNCTION",
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111 iment station ceordinates setting
P NOTE Coordinate data inpusting
By using <MEM>. the SET can store coordinate data into
the memory. The stored data can be used as instrument
station coordinates and backsight station coordinates.
11.1 Instrument station coordinates setting

» The coordinales of the instrument siaticn can be input into
the SET

» PROCEDURE Instrument station coordinates setting

~{(_2nd page of -0 mode ) In 2nd page of 5-0 moda

1. Press <Stn_ P> for Inslrument
station coordinates selling
mode.

_ 5-C COoGALSs

.

2. Press <input> to set up input of
nstrument Staton coordinates

* Press <Read> 10 read
Instrument station cocrdinates
from memory and select the
point number using < * > and
<. >, and press <Enter>
Then press <Yes> to s=t the
displayed cooruinates.

<Enter> 3
<Read>

Input N coordinate using <* >
{count up) <, > {count down),

sord 23435678
m L T ..:u o and press <Enter>. (To move
L 2345673 ! . .
= i the column, press < -}
Coorc 234586589 |
W B Erier Exi- 4. Input E and Z coordinates in the

same Wiy

50

#

-m—.rn-__.——-;_—rn&----—_,a—nin—---—l—l—--_

i

FH

i

T

L

' FH

11. COORDINATE MEASUREMENT

. L

W W

TR VRS TTERTT T

Input range: —999995.999 to 999999.999m
Least input: 0.001m

Retain the displayed value: <Exit>

Set the value to 0: <Clear>

Exit from the mode: <[ESC> (To Basic mode)

f the Instrument station coordinate is not known, the "Resection
measurement” can be used to deterraine the instrument station
coordinates. See chapter 12.
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11.2 Target height and Instrument height setting

-

11.2 Target height and Instrument height setting .

= In preparation for Coordinate measurement, the insirument
height and target height should be input to the SET before

the measurement.
Target height:

Instrument height

the height difference between the

surveying point and the center of the

target

the height difference between the
surveying point and the instrument
statior height mark

* Tne heights of the instrument and target must be measured
manually beforehand, using a measuring taps, etc.

P PROCEDURE

—(__2nd pace of 5-C mode  }—

Target height & Instr. height setting

In 2nd page of S-O mode

13 ——

g ; & . =
<K COORLS MM 1. Press <HL.> for Target & ol
B |
5 str nt height setting mode. |
[stn_P ki cooro .py | Instumentheishtseting _
<Ht.» i
— @..”|r|”.. 5 %05 ] 2. Press A_zm:.v to set up Target ﬁ
[ns:rHt 0.000 & Instr. height settings. L

lapet -- - Glear Exit ]

<input> s
.Iﬂ.@.. a..l._,._|~...ﬂ..Mm:m.m. 000 3. Input Target height using <t > =2
rstrHt 40000 000 (count up) < , > (count down), “
and press <Enter>. (To move =

LE RN R T NI the column, press <—>.} A
<I>C >, <> o ._..l_
<Enter> 4. Input Instr. height and set it in ]
the same way. =

=

=
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11. COORDINATE MEASUREMENT

LA LA ONAF ) U AU LU LU

* Input range: —9999.999 to 9999.999m  « Leastinput: 0.001m
* Retain the displayed value: <Exit> + Set the value {0 Q: <Clear>
» Exit from the mode: <ESC> (To Basic mode)

11.3 Azimuth angle setting

* With the SET, the azimuth angle of the backsight can be
automatically calculated from the input instrument station
and backsight station coordinates.

* Sight the backsight staticn and set the azimuth angle of it.
This means the horizontal angle is set ta zero in the N
direction.

* To use the azimuth angle setting function. allocate <BSang>
beforehand. referring to "21 CHANGING LOCATION OF
FUNCTIONS FOR KEYS".

"
% N Backs ght o
’ A\ station
:
L]
i
m Azimuth angle .~ Instrument station
E
d
, PPROCEDURE  Azimuth angle setting
L]
<BSang> in any page of any mode
« —(Azimuth ang & sefting mode )
" 13 1. Press <BSang> for Azimuth
= __mm azimyil argie -30 angle setting mode
» | B
=
L)
4
s EEN
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11.3 Azimuth angle sething

11, COORDINATE MEASUREMENT

Ly

+000000.000

H'E m.E - e

L -

_E"H =W En

Press <Stn_P> if setting
Instrurment station coordinates.
See “11.1 Instrument station
coordinates setling’

Press <BS_P> for setting
Backsight station coordinates

Press <input: to set up
coordinates input.

Press <Read> to read
Instrument slation ccordinates
from memory and selecl the
point number using < * > and
<, >, and press <Enter>
Then press <Yes> to sel the
displayed coordinates.

Input N coordinate using <° >
(count up) <. > {count down}
and press <Enter>. (To move
the column, press < »>.}

Input E coordinale in the same
way.

» Input range: ~999¢ 999 10 9999.999m  » Leastinput 0.001m
« To previous display: <Exit:
= Exit from the mode: <ESC»> (To Basic mode)

« Sat the value to 0: <Clear>

_Jl

P s o ba Ao Lo b WU WD W W W W WK

BOWA TR MR OTHOTR TR O OMOM M MWW mmW

k¥
|

—{Azimuth angle satting mode}

BS az muth argle -3C

.~ Backsight station

1/.,.._ Instrument station

+—{ 1st page of THEO mode )
13

ZA  B1°59'20" .30
5°00°'00" &

L=

-
(=8

€& Press <Obs> to ztart the
observation.

7. Sight Backsight station.

8. Press <Yes> to calculate
Azimuth angle.

HAR: Azimuth angle of
Backsight station

— i
S — i S— ] — | — 5 S—

i
o

&

T D T T BV D SRR B R R R
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1.4 3-Dimensioral coordinate measurement

11 COORDINATE MEA SUREMENT

11.4 3-Dimensional coordinate measurement

» PROCEDURE Coordinate measurement

* The coordinates of the targe! are calculated using the

Target 1. Sight the target.

following ftorm Jlas ard the results are then displayed. It is 0// . ! &*

first necessary to input the instrument slation coordinates. A

’ . Instrurnent station

the instrument and target heights and to set the azimuth g :

AFEB, o Page TS5 _jcamu,. In 2nd page of S-O made
_ &

N1=N: + Sx sin # 2 x cos 6 h | S0 1 cooRDs g # Press <COORD> to star n

T.lm_.. RO :. — G :. _ fhe Cocrdinate measurement.

S il—— Ste P__Hi. COORD =73

Z21=Z:+ Mh + S x cos i 7 - Ph T et

Mot Instr. station N coordinate - Slope distance  Mh: Insir. height
Eut Instr. station £ coordinate bz Zenith angle  Ph: Target height

g . 7 + = .
Zu: Instr. station Z coordinate 6 b, Azimuth angle | voordinate h_
Zenith angle Siove distance ﬁ I e .
Z Ny . Target height By ﬂmlm|! mlmr —_— % 7
¥ 4 4 1 8 §
_ ! Target slation 4 Etmen > | ress <STOP> to stop the
_ iN7, E1. 21) - 234 564 30 measurement
Instrument heignt . ; - z 1 234 2 |
) — Horizental distance STOP |
—= ses —— -
< - STOP>

Instrument station
{MNo. Eo, Zn)

s

" « To measure the next target point, check the target height.

_pN.“._.:E: angie

P NOTE Check before Coordinate measurement:

The SET is set up correctly cver the surveying point.
The rernaining pattery power is adequate.

The V and H circles have been indexed.

- The instrument parameters have been set.

The atmospheric corraction is set
11.1 to 1.3 have been perfcrmed.

i o

o

oo s
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12. RESECTION MEASUREMENT

12. RESECTION MEASUREMENT

« The “Resection measurement” is used to determine the
instrument station coordinates by observing 2 or more
known points.

F1

P2

P3

« Tha SET can calculate the instrument station coordinates by
observing 2 to 5 known points. To calculate the instrument
station coordinates:

1 When *he distance can be measured, 2 known points
are recuired.

21 When the distance of even 1 point cannot De measured.
at least 3 points are required.

« The more known points that are observed ana the more
distances that are measured, the higher the precision of the
calculation.

« The calculated station point cocrdinates can be stored in the
memory of the SET. The stored data can be used as known
station coordinates. To store the calculated coordinates, see
“17.3 Instrument station data and Measured data
recording’.

— e —  — e —— ——
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12, RESECTION MEASUREMENT

» PROCEDURE Resection measurement

(" 3nd page of 5-C mode_ ) Ir 3rcd page of $-O mode
13
_. _

[ T L . wm | 1. Press <RESEC> to go 1o

[MEM RESEC ASHV P m!_ Resection measurement pont .

<RESEC>

Pi N

| 2

_ z

unpdl 5. \nput or read from memory the
first known point coorainates.

<Input> « To input the first known point

57 N .000000. coo ! Press <Input>

_ E -00000C.000 _ 2. Input coordinates using < Fe

_ 7 +000000.0C0 ! {count up) and < . > {count

| m'E W -l Erier down), and press <Enter>.

<! »< . >< »><Enter> {To move the colurnn, press

< »>)

« To read coordinates from
memao’y
1 Press <Read>
| 2 Display the required point

and press <Enter> to select
the point.
1 Press <Yes> 10 set the
_ displayed coordi nates.

3. Input or read coordinates ol
other known points.

L 56 ) number using < > and <. >

12, RESECTION MEASUREMEZNT

1

14,567 13
mfm 5o mﬂ.mu_,__J mm

[HAR 80 (1 B W |
,.u . 0 T._wl._/.lc|CP _rI _
<CAL> i
A [sin v ieaa oot |
_ E 1234 000 _
M Z .83 |
?..m.m No Rec BS |

~l

After inputting all known poinis
(up to 5 points), press <Obs:=
and start the obsarvations.

Press <TgtHt> 1o input the
target height.

. Sight the first target . Wnen you

measure the distance. press
<Sdist> and <STOP>. When
you do not measure the
distance. press <Angles.

Press <Yes>

Observe known points other
than the last point. When th2
number of sighted known points
is sufficient to calculate the
instrument station, <CAL> is
aisplayed.

Sight the last known paint and
press <CAL>. “Busy’ is
displayed and the SET starls to
calculate the instrument staticn.
When the calculation is finished,
the resuilt is displayed.
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12. RESECTION MEASUREMENT

12. RESECTION MEASUREMENT

+ When the SET cannot find the
solution of the calculation, “no
solution” is displayed. You can
select whether to re-observe
from the first point (start point)
or only the last point.

* When a calculation error occurs,

“Calculation error” is displayed
and the screen returns to allow
you to input the known point.
Input known point again.

* When the number of cbserved
points is not sufficient for
calculation. “Too few point” is
displayed. Add (input) and
observe mare points.

9. Press <Yes> to confirm the
result.
Press <Rec> to record the
station point.
Press <BS: to set the azimuth
angle of the knownr point 1o the
last known point.

= For details about <REC>, see “17.3 Instrument station data and
measured data recording’.

w p EXPLANATION Situation to be selected and avoided

» The instrument station coordinates may not be calculated
correctly when the instrument station and more than 3
known stations are on a single circle,

Situation to be selected

Situation to be avoided

When the known station may be
on a single circle:

1:Move the instrument staticn
as close as possibie to the
center of the triangle.

2 Observe one more known
poirt which is not on the
circle.

3 Measure the distance of at
least 1 known point.

When the included angle
between the known points is too
narrow cr the distances between
the instrument station and the
known stations are too long, the
SET may not be able ‘o find the
solution of the calculation.
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13.1 Measunng the distance cetween 2 or mare poinis

13. MISSING LINE MEASUREMENT

« The missing line measurement is used to measure the
slope, horizontal distances and height difference between
the starting position (P1) and any other points withou!
maving the instrument iiself.

3 m Ha2
Sz
V2 e .
§ . H1-—m———— 1u¢
v P A :&,,_\3;
L S 2 ) " #~ Targetst tion (Me.2)
v/ r
&%i«%
et Tarcet statior (No.1) /
.ez-rr._t\m.\ /
Starting position (F1) \

! \
Instrument sta

» To measure the distances between the surveying peints, set
the reflecting prism on a fixed height object, such as a pole

» The distance is measured according to the parameisr “EDM
measurement” (the measurement mode) which you selected
in “8.5 Setting the instrument options”.

Refer to chapter 20 to change the measu rement mode.
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13, MISSING LINE MEASUREMENT

o L
- . .
13.1 Measuring the distance between 2 or more points
M‘ w .I‘|.|.|I|.|.||||||l|.l»|t -
(s
+ The SET can measure the distances to many pcints
e p oo 5|
% w consaculively
s m p PROCEDURE  Missing line measurement
(& 3
o Starting position 1. Sight the reflecting prism on the
e m O/ starting posion.

i

“E

S E— W W— W — e

3

n
m Station
’ — st page of EDM mode —
m | Sdist g !
< Fine average > .m_.”m_
1 A
A | sdis: 4SHY THEQ ~ w25
_m < dist>
m .,.ull BErS m.mqum, TG 1
' |za 80" 2120 30 |
3 |HAR 80700720 e |
= | _
[
s Starting i Target station
Starting position
m e P No.1

ﬁl..r.r
L i
.r;.\M

In 1st page of EDM mode

2. Select <Sdist>. <Hdist> or
<Vdist> to start Distance
measurement.

(Stop the measuremert)

3. Sight the reflecting prism on
Target Stat on No.7.

m Station
PRI LURLE e B <+PX><—PX> 1o go0
Chaawe 02 Eee
m mlﬂm._.u. LM T REL Py 5. Press <MLM> to _..:m: Missing
e s line measuremen:.
m .A—S_I_SV
i |- e
Missing |ire: 30|
3 Y i
Ll . o
A
e
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» Repeat the above procedures to start the next missing line
measurement
+ Exit from the missing line mode: <Exit> {To EDM mode)

13.1 Measuring the distance between 2 or more points g2 . 13. MIS3ING LINE MEASUREMENT
s 14 " 13| 6. Press <STOP>to stop the . 13.2 Changing the starting position
H 24 3t measurement. ]
v ! ¢ | ; : + The last measured target station can be changed to become
STOP Exi 1 m Slope distance, Horizontal .
i A i i \axt starting position.
<STOP- T distarce and Heigh: difference Y e BmrLngiRes i
e S ——— between 2 points is displayed. - ) REas
; d + umw " _ N S: Slope distance ﬁ._ -
_..__ m“_ Jom ﬂ l_” H: Horizontal distance
¥ . te8rem NG V: Height difference : B ey
Target station No.1 _ Vi s = il
Eng o.ummu_“_oz ,MU\O 7. Sight the reflecting prism on . e Sl )
/WV\ Target station Target station No.2. _
N No.2 ! i
Station - remcrme
— — ; Tar tati N1
"MLM Move S % Exi .; 8. Press <MLM> to start Missing _ ‘ \\\i arget sl iNe-1; /
b . line measurement. _ mﬂﬂwmﬂcw:_o: New starting position \ /

« The SET can display the slope between 2 points in %.

» PROCEDURE Slope in % between 2 points
—ml.:lﬁmiw.m. m -3 ] When missing line measurement
H §:787 m 119 has finished. press <S/%> to
v 1.012 m [ M cdisplay Slope in %
MLM Move S/% Ex :
<S/%>
(S 48.755 % 13|
H 20.757 m  -30 |
Iy i 012 M W w

= Press <S/%> again to display the slope distance
« Display range: Less than £1000% (Horizontal = 0%)

68

Fii  Fii

i

fi #E

1

W e W W W W Ww W oWowow

[ MLW Move 5%

I PROCEDURE Changing the starting position

S 74 387 m 13 Whenmissing line measurement
H 20 757 m 30 has finished,

i 1012 he | B
CMLM Move 5% Exi: \; 1. Press <Move> to changa the

starting position.

<Move>
“Wiwsing [ine 13 The data for the last target
coint “roolaced -39 ﬁ station is set as the data for the
h: _ new starting position.

New starting pesition

(Target station No. 1) 2. Sight 2ach target station and

Starting oosition O press <MLM:> to continue.
! y Missing line measurement from
/ Target station .
g the new starting position to the
. No.2
Station next target stations.

|

TExit ___
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Distance setting-cut measurement

gL

14, SETTING-OUT MEASUREMENT

14. SETTING-OUT MEASUREMENT

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

The difference between the previously input data to the
instrumen: (the setting-out data) and the measured value
can be displayed by measuring the horizonlal angle,
horizontal distance (<SO _Hd>). coordinates (<Coord:=]. or
height (<SO_Ht>) of the sighted point.

Setting out mode (<§-0>)
<3D SO> 17— <S0_Xd> Distance setting-out
— <Coord> Coordinale setfing-out
L <SO_Ht>= REM Setting-out

Displayed value
= Difference betwzen measured value and setting-cut data

The distance is measured according to the parameter “EOM
measurement” (the measurement mode) and Tracking
measurement mode selection.

N W

W W

W @

W W W W

L

R

14.1 Distance setting-out measurement

instrument station.

Refarence direction
x,

Pk PROCEDURE

Heference direction

Instrument station

m . ﬁ 2nd page of THEO mode ulJ_

|24 81° 58" 20" -3¢
= %:5 45° 30 00" hm
_

OSEL  HOLD. Tily PR3
m <0SET>
m _? B RO 2GE . -5
~ |HAR 0°00°'00" @2

3 (Sdist EDOM ILLUM --P2

target position

= This measurement is used to sel cut the point from a
reference direction and a certain distance away from tha

Present 3 /° &

Instrument station * ¥

Distance setting-out measurement

1. Sight the reference direction.

2. In 2ne page of THEQ mode
press <0SET> to set Horizontal
angle to 0.

7




14.1

Distance setting-out measurement

¥

Direction to be

Reference direction mvﬁ:
.

“
“
S

Instrument station

<ESC>

— Basic mocle j
Press function 13
keys te selact -30
cperaticn 2

EDM__THEO S:0 CONF |
<5-0>
1st page of 5-0 mode )
- .,L
$-0 ¢ COORDS -30 |
e
[s0.3D S-C P §-0.D -~P2

<5-0 D>

—{(Distance 5-0 data ssttngmade }—
S-0 cistance

0.006
Linput --- Clear Exit |
<lnput>

S0 distance ]

+0500.000

<'>< ,>and < >

<Enter>

- {_1st page o S-O mode uul 1
[za  90°21 40" 3L

HAZ 45°53 20" Z

S0 _3D 5-C P §-0.D P2

3. Turn the theodolite until a
required angle is shown on the
display.

4. Press <ESC> to go to Basic
mode.

5. Press <5-0> go lo S-0O mode.

6. Press <S-0_D> for Distance
S-0 data setting mode.

7. Input Distance S-O data.
Prass <Input> and input
harizontal distance S-O data
using < * > (count up) and <, >
{count down). (< =>isic go to
next column.}

Then press <Enters.

8. Set the reflecting prism on the
sighting line and sight it
correclly,
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14 SETTING-OUT MEASUREMENT

Direction to be
ot out
Refsrence direction. S5t 0U

Reflecting
prism

Instrurrent station

<S50 3D>
<50 Hd>
1|.I ;ﬂ; .h8 u3| 13
dHA gp= 21" 20"
HAR 60 00 20°
Direction to be

Reference direction setiaut

/

prism

- 0.c00m 13
ZA 80721 20 39
HAR ™ 60° 00 20" 2

i

Reflecting

w

If necessary, press <4SHV> to
select H distance mode or press
<M/TRK: to select the Tracking
measurement mode.

. Press <SSO _3D> and <SO Hd>

(horizontal distance setting-out)
to start Distance S-O
measurerment.

The difference between the
setting-out data anc the
measured distance is dispiayed
al the 1st lina.

10. Move the reflecting prism

towards or away from the
instrument until H distance
becomes Om to determine the
point.

— data; Move away from Insir.
+ data; Move towards Instr.

11.Press <STOP> to stop the

measurement.
(1st page of -0 mode)

* Itis possible to set out a slope cistance. horizontal distance, height
difference value after setting the required value.

» When the Repeat measurement or the Tracking measurement is

AURY

selected, sighting the moving reflecting prism again changes the
distance without key operation.

* Retain the displayed value: <Exit> (To 1st page of S-O mode)

Set the value to 0: <Clear>
Input range:

—-9953.999 to 9999.999m

« Least inpui: 0.001Tm

]
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142 Coordinates setting-out measurement

14. SETTING-OUT MEASUREMENT

14.2 Coordinates setting-out measurement

« This measurement is used to set out the pointcfa
cootdinate away from the reference point (the instrument
station).

« After inputting the coordinates for the point to be set out, the
SET calculates the setting-out horizontal angle. horizontal
distance and the height, and stores the values in the
memory. By using <SO_3D>, the required coordinate
location can be set out.

N o.
1 Adisiance
acksight E
Saion” Present
A target positioh
. . .x_oom.;_s: ;
\ "1 to be set out
e = ;
N Aangle
Instrument station
- E
» PROCEDURE  Setthe backsight station

1. Set the coordinates and azimuth
angle of the backsight station
Refer to “11.3 Azimuth angle
selting”.
Input instrument station and setting-out point
R 2. in 2nd page of S-O mode, press
" %Stn P> and input or read the
_ _ instrument station coordinates
|$¢r P 4t. CODRD P3|
g

74

<S0 30>
Direction to be set out

3. In 15t page of S-O mode, press
<S-0 P> and input the
coordinates of the point to be
set out.

4. In 2nd page of 5-O made. press
<Ht.> and input the target height
and the instrumeni height.

perform the H angle S-O measurement

5 Press <S0_3D> for the 5-0
measurement and uss the
horizontal clamp and  fine
motion screw to turn the
theodolite until the "dHA” value
becomes 0°00'00".

szca.mi station

STOP

I |.||:j
dHA 0°02'00" -30
41)3 g7° 34'20" [
Perform the H distance setting-out measurement
6. Set the reflecting prism on the
sighting line and sight it
correctly.
<SO Hd> 7. Press <SO_Hd> to start
W 2. 567m 13 distance setting-out
dHA 8(C® 21'20" -30 measurement.
HAR 60°00'20" _

e

If necessary, press <4SHV> to
select H distance mode before
pressing <S50 _3D>.
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14.2 Coordinates set ting-out measu rement

[Direction to be
g 5 set out
Reference direction p

»

Prism

The différence between the
settirig-gut data and the
measured distance is displayed
at the first line.

. Mové the reflecting prism

towatds or away from the
instrument unti} the hotizontal
distance becomes Om to
determine the distance of the

point.

- data: Move away from the
instrument

+ data: Moye towatrds the
instryment

. Press <STOP: to stop the

measurement.

Perform height setting-out measurement

[H 0.coCm Amd
dHA mo.m__mo= -390
|HAR  60° 00" 20" 2 |
L3]S — N
<STOP=>

<(oord> o

(N~ 0 000 A@4
# E 0.000 -30
|2 3 284 w2
Eonf s T e— e
W 0000 19
A E 0.000 -30 *
| Z g 000 e
stop ]
<STOP>

10. Préss <Coorg> to start height

11. Move the reflecting prisn} up of

setting-out measurement

down until the Z coordinate
becomes "0.000" to determine
the height of the poinrt.

- data: Move up

+ data: Move down

12. Press <STOP> to stop the

measurement.
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14, SETTING-OUT MEASUREMENT

_nma_ setting-out measurement

S

Yo set out the point where & targel cannol be positioned,

R |

w measurement” for detail
Vﬂﬂoomﬂcxm

e |

m

|

q

|

.m <S0 _3D>
«<S0_Ht>

A/ iom 15
7A  80°21'20" -30

A Har eocdor20¢ 2
B

= mﬂw_\\mw oom 13
ZA BO°Z1'20" -30

A kAR 60- 00 200 W2
B G ST

.u <STOP>

4

4

o)

perfcrm REM setting-out measurement. See “15. REM
s of the REM measuremernt.

REM seiting-out measurement

_ Set the reflecting prism abave or

below the object and measure
tre tatget height.

. n m:n. page of 8-O mode, press

<Ht.> and input the target height
and the ihstrument height.

. Press <5-0_D> to input the

heigtit difference between the
target and the point 1o be set
out.

Press <SO_3D> fof the S-0
measurement and €S0 _Hi> 10
start REM settipg-cut
measurement.

_ Rotate the telescope up of dawn

until “Hi"
“0.000m”.
Now the telescope sight at the
REM Setting-out point.

value becomes

Press <STOP> to stop REM
setting-out measurement,




15.1 [nstance offset

™

-

» Ofiset measurement is used to measure the distance or the
angle to a point which cannot be sighted or where the target
cannot be positioned,

Set the offset pornt {a point near the target pointj and input
the distance betwean the target point and the ofiset point
(distance offset) or set the ang
and the offset point (angle offset). Then measure the offset
paint. The SET calculates the distance and the angle of the

15 OFFSET MEASUREMENT

target point.

There are 2 methods of offset measurement

1

-

-

£

s Install the offset point as close as pessible to the targel
point to its left or right.

Distance offset

« When the offsit point is positioried tp the right or left of the
target point, set it so the angle formed by hines connecting
the target point to the offset point and to the station point

is approximately 90°

When the offset point is in front of or behind the target
point, set it ori the sighting line from the stetion point to

the target point.

Set the target on the offset point so the target height of the
target point and the offset point is the same.

Angle offset

e between the target point

i W2 :
S :
e 15.1 Distance offset
A w :
a3
F
¥ .4
g | 3
m_ 3 [=igs
E: _ 3
mm 3
ﬁ__m 3 » PROCEDURE  Distance offset
E A <OFFS>
: Offset 13
B « Al Distance Offset-30
2 Angle Offset W2
s - n'm E°Em Ex |t
m u «1s>
m* 3
m " m <Sdist>
_ M <STOP> .
= . 4]s S 10.000m 13
i _ ZA g9° 58 50" -3
g m HAR 1t19=29"' 31" 2
- S b BeEL. B IER
&3
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15. OFFSET MEASUREMENT

= Sel the offset point to the right or left of the target point sa
that the angle formed by lines connecting the target point to
the offset paint arid to the station peint is aimost 90°.

» Set the offset point in front of or behina the target point, op
the sighting line from the station point to the target point.

arget point

R
/ Offset point

{Prism)

Instrument station

1. In 3rd page of EDM mode, press

<OFFS> and select <1>
(Distance offset).

. Sight the cfiset point.

. Press <Sdist> and measure the

offset point. (If necassary, press
< 4SHV> to select H distance
mode.)

. Press <STOP> to stog the

measurement. The SET displays
the distance and the angle of
the offset point.

{The measurement mode is sgt

BT SRR 0 s, 2 B
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15.1 Distance offset

W

.nmﬂ:-u.._ - . -

Dist 1 000m |
Direction hight

| lnput --- Clear Exit]
<Exit> -

Is 10.000m 13
ZA gg=58'50" -30
HAR 111°26'31° k|
Sdist Edit OK Exit |

<OK>
W 10 049m 13|
| ZA .30

89° 52 54"
HAR 90" 16 ' 15" W2
Yes No Rec EXit

<Yes> or <No> or <Rec>

to the previously measured
mode. If the previous
measurement mode was
coordinate mode, the mode is
set to the coordinate mode.)

iy

Press <Edit> and input the
distance between the target
point and offset point. Then
select the pasition of the offset
point (right or left, in front af or
behind the target point) using
-

Press <Exit>.

6. Press <OK> to calculate the
distance and the angle of the
target point.

The SET calculates the distance
and the angle of the target point
and displays them.

7. To record the calculation result
(SHV or NEZ), press <REC>.
To confirm the result without
recording, press <Yes>.

To cancel the result, press
<No>.

+ For details about <REC>, see “17.3 Instrument station data and

measured data recording”.

Mo TR O MW P WM MM W W W
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15. OFFSET MEASUREMENT

15.2 Angle offset

« Set the offset point as close as possible to the target point to

» PROCEDURE

its left or right,

Angle offset

et paint

/ Offset point
(Prism)

Instrument station

1. In 3rd page of EDM mode, press

<OFFS> and select <2> (angle
offset).

. Sight the offset point and press

<Sdist> to measure the offset
point. (If necegsary, press

< 4SHV> to select H distance
mode.)

Press <STOP> to stop the
measurement, The SET displays
the distance and the angle of
the offset point.

(The measurement mode is set
to the previously measured
mode. It the previous
measurement mode was
coordinate mode. the mode is
set to coordinate mode.)
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15.2  Angle offset

3. Sight the target point using the
Hotizental ciamp and the
Horizenta! fine motion screw.

4. Press <OK> to calculate the
distance and the angle of the
target point.

THe SET calculales the distance m

ard the angle of the target point
and displays them.

5. To record the calculation result .
press <REC>.
Td confirm the result without
recording, press <Yes>
To cancel the result, press
.n_ZOV.

« For details about <REC>, see “17.3 Instrument station data and
measured data recording”.

B2

o

L

-

4]

J7

Hi

m m

nom

m

16. REM MEASUREMENT

16. REM MEASUREMENT

« When measuring the height of certain abjects such as
overhead power ¢ables or bridge supports where the
reflecting prism cannot usually be positioned, the Remote
Elavation Measurement functiori can be used to calculate
the height above the ground using & point directly above ar
below the object.

Qbject o
Oz s

Object height
" above ground

__ Y3

__
“Target height

71 : Vertical angle of prism
(172 - Vertical angle of object

+ The height of the target is calculated using the following
formulas.
Ht=h: + h:
h:=SsinBz xcotfz:-Scos bz

+ The measured values are first displayed affer 0.7 saconds
and then every 0.5 seconds for all measurement rmodes.
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16. REM MEASUREMENT

P PROCEDURE

Object

Remiote elevation measurement

1. Set up the reflecting prism above T
e

or below object and measure

Target height.

il
Target height
=
Vi g
\n\\\ul!mm*_mn::@ prism
age of 5-0 ss
IF. 2no page of S:0 mode wm 2. In 2nd page of 5-O mode, press "
g.0 COORDS 290 <Ht.> and input the target vt
[ M height. -
|Stn_P Ht. COGRD —53 | o
<Ht.> To set the target height, see -
—{(_1st page of S-O mode ) “11.2 Target height and -
13 instrument height setting”. v
ZA g1 520 -30
Rilaii . 783 00" W 1 3. Sight the reflecting prism. e
Object g -
I 5
B Ht. e
_ o
V\\mm*__mn:_:@ prism -
<ESC> 4. Press <ESC> to go to Basic
Press func tion 13 _ HoHs. i
keys to select -30] s
operatian lm¥ =
| EDM THEO S-0  CONF |
<EDM> 5. Press <EDM> to go to EDM o
mode. -
“ 1 ]
84

-

MW L W W W kL

16. REM MEASUREMENT

r—{(__1st page of EDM mode )
Sdigt 3
< Fine average > -30|

2 |
|Sdist 4SHV THEQ P2 |
<_dist> B
5 e
ZA 80-21'20" -30
m._rI...,,p 60°00"'20" th?
<STOP>

Object

-

Reflecting prism

7]

m <PX> <—PX>

[ REM
m <REM>
4
4

Ht. 57 _

q [Ht 4 567 m 3
" lzA 65 30'20"

m (HAR 60°00'20" he |
STOP -

OFFS

MLM

. Press <Sdist>, <Hdist> or

<Vdist> and measure the
distance. (press <STOP>.)

. Sight the object, and press

<—+PX><—+PX> to go to 3rd
page.

3. Press <REM> 10 start REM

measurement.

The object height is displayed at
the first line.

- Press <STOP> o stop REM.

* The maximum vertical angle: +89° from the horizontal line
m (Measuring value limit (Ht.}: +9999.999m)
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Using data memory function
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17. DATA MEMORY FUNCTION
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17. DATA MEMORY FUNCTION

» The SET can store data into memory. The data which can
be stored are instrument station cata and measured dala
into job files, coordinate data into internal memory and
feature code into sfack.

The instrument station data, measured coordinate data and
recorded coordinate data can be used as instrurmerit station
coordinates, backsight station coordinates, known point
goordinates, and setting-out coordinates.

« p to 3000 points can be stored for the instrument station
data, measured coordinate data and recorded coordinate
data.

—
Coordinate data | Feature cooe
e L

Instrument station data |
Measured data |

>

Record

Job files (1o 5) | _l_am_:m,amaoi_ ﬁmanx !

]
% Aead

Instrument station coordinate
Backsight station coordinate
Known point coordinale
Seting-out coordinate

<MEM:=

from external device fram eéxternal device

= To use these functions, allocate <MEM> and <REC>
beforehana, referring to chapter 20.

E
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; 17.1 Changing the Instrument oplions

o o z ﬂ
“mm : « Data to be recorded in Record mode ;
! H.!mﬂz..m.l.]. .Ig Feature code, instrument station
| T nurnber, instrument height,
5 termperature, atmospheric pressure,

atmospheric correction value, prism
corstant correction value and
instrument station coprdinates

E.Z m|2|q Feature code. point number, target
; ~  height, N coordinate*. E coordinate’
a _ and Z coordinate’

Mlc.i i II_ Feature code, point number, target

S————""" height, vertical angle" and horizontal
angle’

" __1|m|<|I -lf-.J Feature code, point number, target

_ . height, slope distance’. verlical angle”
| and horizontal angle”

" ltemé with * * " cannot be input in Record mode.

_ The feature code and instrument station coordinates can be
& | read fromn the internal memory or selected job.
To record the feature code, refer to “17.5 Feature code

i recording / deleting / reviewing". T0 record the coordinat2
data, please refer to “17.3 Instrument station data and m
| Measured data recording” and “17.6 Coordinate data
inputting / deleting / reviewing’. m

» Memory mode menu

_
T | Job __ Selecting job
| Code llu Recording, deleting and reviewing m

ﬂ B 5 feature code

! TR RTRE
i ﬂrmm_mlll-,.lli,_ Outputting, reviewing and deleting the m
| _ measured data stored in the job

A @200 — IS - :
b | Coordinates | Inputting data, deleting and reviewing m
i i o — the input data stored in the memory

|
|
Ny
|
I

— o —  —  S— ——
Sat—— - " - o — —

17. DATA MEMORY FUNCTION

3

Changing the Instrument options

» Gonfirm that these parameters are set according to the data
recording conditions.

« To confirm or change the parameter options, refer to
+20. CHANGING INSTRUMENT PARAMETERS".

Parameter | Options
B number inorement | 001" (001 to 999)
T A T Ik
2. No
Crecksum e |
2. No~

* Factory setting
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17.2 Job selecting

17. DATA MEMORY FUNCTION

17.2 Job selecting # - 3 17.3 Instrument station data
-t — and Measured data recording
« The SET can store the instrument station data and )
measured data in job files. Select the job file to which the i w « The following items can be recorded as instrument station
data is to be recorded before recording the data. — data: feature code, instryment station number, instrument
= w height. temperature, atmospheric pressure, atmospheric
p PROCEDERE Job selecting — correction value, prism constant correction value and
m - w instrument station coordinates.
In 3rd page of S-O mode —
& - w p PROCEDURE Instrument station data recording
<MEM> 1 Press <MEM-> for Data memory —
<l><t> mode. ‘ m In any page of any mode
ﬂ%__lm am”mww mernory mode ) o Press <* > or <, > to display — <REC> 1. Press <REC> for Record mode
| Job “Job". . m <> and < . > to display “Stn_P".
— = h| Record mode -
f -*.l],m_:mlql.lm.gl_.ml. .1"! . m _--m!m.d Job1l Job name
<Enter> 3. Press <Enter> for Job selecting _ . w Mw“ w - lﬂu : Available number for data recording
Sata memory mode ) mode. » | WM Rec Edi! Exit ;
JCB Select e e R
l JOB?2 @ nNumber of stored data m <Edit> 2. Press <Edit>to go to
e _ “Stn P — Instrument station data input
i...l m.m_ Enter mode.
£55 &Yy 4. _u:u.mmn.voqa.v*oawmnvmfrm .
<Enter> required job name. 3. Press <Input> to set Feature
. code for Instrument station.
5. Press <Enter> 10 select the job
4. Set Feature code for Instrument

name.
(The display retums 10 Data
memory mode)

“JOR1”, “JOB2’, “JOB3",

« Job name can be selected from 5 jobs,
«JOB4” and “JOB5".

Mmoo OMomom oW

station.

To input Feature code

Numeric input (A: Alpha input)

92
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17.3 Instrument station gata ard Measured data recording .

1st page

« Display next function: <. >

« Display next character: <Sel>

« Go to next column: < »>

2nd page

« Delete character at left. <BSp>

« (o to previous column: <« >

. Read Feature codes from Stack
<List>

3rd page

» Toggles between alpha and
numeric input: <A/N>

« Clear the code data <Clear>

input Feature code and press
<Enter> to set Feature code.

« Feature code can be up 10 13 characters long
« Characiers allowed are "o "2, "0" 109", " e et and &

To read Feature code from Stack

| Ppress<List>toread Feaure
Cd codes and display the required
N | code using <> and <. >
m.m 35p W-W List |
<List>
Wnllﬂm, EE1 .__
TREE2 i

TREE3

Then press <Enter> to input

<Enter>
Feature code.

17. DATA MEMORY FUNCTION

3

W.m Rec Input Exil

e ———

e <,>
“ — E e R
E 3 No.000C000! 7
— || R | 1. E i
iz m 3 A.....E_.v.-mh1§sr||xl_.l_
< > >
m m m <Enter>
m- 3
g: 3
_ L
] —
— m st rHU 0.000m
m |
m 4
- 3

mmm W

"
(e |

el S S -
m m fm:.é 2 ik o|,|.i_,
m m Press 1013hPa
w ppm G
B Rec Input Exit
E: -

5. Press < +> to display Instrument
station number.

6. Press <Input> o input
Instrument station number and
input Instrument station number
using < * > (count up) and <,>
{count down), then press
<Enter> to set Instrurnent
station number.

7. Press < , > to display “InstrHt".

8. Press <Input> to input
Instrurent height and input
Instrurhent height using <>
(count up) and < . > (count
down), then press <Enter> o
set Instrument height.

‘s Input range: ~9999.999 to 0999.999m « Least input: 0.001m

g. Press < | > to display “Temp.”,
“Press.” and “ppm”.
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17.3 Instrument station data and Measured data recording

<lnput> 10. Press <input> to set
1lllllll|1[t1.-rlll1- Atmospheric correction value.
Temp +15°C
Press 1013hPa . )
ppm 0 11. Input Temperature using <>
H | mm - Entel (count up) and < | > (count

down) and press <Enter>.
Then input Pressure and press
<Enter> (ppm value is
calculated automatically and
a_ﬂmu_mxma,w

\f required, input ppm value and
press <Enter>.

« Least input: 1°C
« Leastinput: ihPa
« Least input: 1ppm

« Temperaturé input range: -30 to 60°C

« Pressure input range: 500 1o 1400hPa

« ppm input range: —499 to 499ppm
<> 12.Press <. > 10 display “PC".

-

Stn_p |
PC - 30mm
m.E Rec 1nput

| meR

{o input Prism
<Input> 13. Press <nput> to NP

constant correction value.
’\Ilill|1|f11|1|111|11r_ 14 \nput Prism constant oo:mﬂ_o:

PC=-30 , yalue using <'> (count up) and
J <, > {count down), and press
m'm WA - Ente L,_ <Enter> to set Prism constant
I.| o correction value.

PRI S h
<Enter>
« Least input: 1TMmM

« input range: -99 to Omm

wEr

-
wE
i

w—
[ = =
L E

p—_—
LY R
.
LY

‘e

T R . B

iEE

4
4
E
e
£

17. DATA MEMORY FUNCTION

15. Press < | > 10 display
*Sin N, E, Z".

I
gl

0.000
0.000
0.000

Rec Inpul Ex1t

e

=

station coordinate.

17.Set Instrument station
coordinate.

To input instrument station coordinate

0.000
0.000
0.000
Read Clear Exit

Press <input> 1o set up input of

—

ﬂ STn N -000000.0 00 EﬂEEmE w..mzo_,. noﬁ.ua_:w.ﬁw, then
m £ 4000000000 input N coordinate using< >
, 7 +000000.000 (count up) and < | > (count down),
rllh. m.m m-W Enter then press <Enter> 10 set N
m <15, <> and <> . coordinate.
<Enter> Input E and 7 coordinates in the
m same way.

. _an:«”qm:@mu!mwmwwm 1999 to 999999.999m
« Retain the displayed value: <Exit>

« Set the vaiue to 0: <Clear>

« Exit from the mode: <ESC>

» Least input 0.001mM

1

16. Press <input> o set Instrument




17.3 Instrument station data and Measured data recording

17. DATA MEMORY FUNCTION

To read Instrument station coordinates

Stn N 0.00¢C
E 0.000
z 0.000
Input Read Clear Exil
<Read>
Coord 60000001 {
Stn p 00001001
N.E.Z, 00010001
B BtE Enter Exit
Lo di>
<Enter>
Stn N 123456.000 |
E 123456.000
z 0.000
Yes ,za
<Yes>
[Stn N 123456.000 |
E 123456.000
7 0.000
B.W Rec Inout mx_L
<Rec>

Press <Read> to read Instrument
station coordinate.

Coord: Data in the memory
Stn_p: Data in the selected JOB
N, E, Z: Data in the selected
JOB

Display the required point number
at the first line using <.>and <* >
and press <Enter>.

18. Press <Yes> to set the

displayed coordinates as
Instrument station coordinates.

19. Press <Rec> to record

Instrument station data.
(1st page of former mode})

= After angle measurement, distance measurement or
coordinate measurement, the stored data measured most
recently can be recorded in the selected job.

« The following iters can be recorded:

V, H:

Feature code, point number, target height,

atmospheri¢ correction value, measured vertical
and horizontal angle®.

98

S, V. H:

W

N, E, Z:

m m

Feature code, point number, target height,
atmospheric correction value, measured slope
distance*, vertical angle and horizontal angle”.
Feature code, point number, target height,
atmospheric correction value and measured
coordinates”.

ltems with “ * ” cannot be input in Recode mode.

AV

down), and press <Enter> to set
Point number.

~
-
£(93
o _ p PROCEDURE Measured data recording
m.l.,._ ' m <Rec> In any page of any mode after
_ ek Record mode . required measurement
, oY |MREC m
“ Sti_p 1. Press <REC> for Record mode.
m_ m_ Tmm-;nm@. Job name
_ _ LMW Rep BT Available number for data recording
m " m <> 2. Press <. > to display "N,E.Z",
- “H" or "S,V,H".
_ [mREC LOm*|4 V.H or SV,
m _ m _ V., H
# | Free recs 298¢
m._m_!l Rec Edit Exit
_ <Edit> 3. Press <Edit> to set Measured
| m . point data.
E 7<_1 ]
m‘ u | No.00000001
/W Rec Input Exit 4. Press <Input> to set up to input
m e e s of Point number.
i <t> <.>and <—>
- <Enter> 5. Input Point nymber using < 1>
m (count up) and < , > (count

99



17.3 Instrument station data and Measured dala recording

<input>
—
Cd POINTH

| W.| Sel

-]

WM.l Rec Input mx:\_

m-l Ernt mw\_

6. Press < . > to display "Code".

7. Press <Input> to set Feature
code.

» Display nexl function: <. >

« Display next character: <Sel>

» Go to next column: <—>

« Delete character at left: <BSp>

» Go to previcus column: <«->

« Toggles between alpha and
numeric input: <A/N>

« Clear the code data: <Clear>

8. Input Feature code.

9. Press <Enters> to set Feature
code.

« Feature code can be up to 13 characters long
« Feature code characters allowed are "A" to uze Wt pg et M, e and &

<l

ﬁmr 102:°52 10° |
HAR e7:7° 349 ' 20" !
. A Rec _Eaid
<Rec>

_‘;of Free recs 1234
Na. poooooot

vV, H Record end
_II-.. Hac Edi b Exil

10. Press < . > to display Measured
data.

Ex i L 11. Press <Rec> to record

Measured data.

+ While recording the data, job
name, available number and
point number are displayed.

« After that, the display returns 1o
the 1st page of former mode.
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17. DATA MEMORY FUNCTION

17.4

Instrument station data and gmmm.:qmn_
data reviewing / deleting / outputting

» The instrurment station data and measured data stored in the

memory for each job can be displayed, deleted or output.

« Select the required job beforehand, referring to “17.2 Job

selecting”.
» PROCEDURE

<MEM>
ﬁml Data memory mode _ )}—

BMemory
_ Job

/@@ Wi Enter Exit |

(i — e, -

<, >

Data reviewing / deleting / outputting

In any page of any mode

1. Press <MEM> for Data memory
mode.

2. Press < . > to display “Data”.

Data JOB1
oW W'E cnter Exit] 3 Press <Enter> to output. delete
<Enter> or review the data.
To review the data
7 Data cutput 27 00 | 1 Press <3> for Data reviewing
2. delete mode.
3. view
EiWm W2E WM Ex ! 2 Display the required point
<3> number at the first line using
= <.,rand<t>.

Coord 00000001

Stn_p 00001001 . ;

N E.Z 00010001 + Stn_p: Instrument m§.0.: data
E.W WM Entsr Exit « N, E, Z: Measured coordinate data

€, o><t>

R
3
3
3
3
3
3
B
5 e
R
E
El
1
4
3
A
-

» Coord: Recorded coordinate data
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asured gaty reviewing ; deleting s OUtpuiting

—
<E mmmq[vr T e 3 Prasg <Enters 1o review the w
[No 00000007 N data, a
Code ABC
Instryy V. 500m \ "
LT —_Frev gy )
<. > <Next> or <Prev> h 4, U_.mn_mw the requireq data. -
"
. _u__m_cr&\ other data: < =
* Go to next point data: <Next> =
* Gotp Previous point data: <Preys -
“
5 Press <Exit> to enq. e
To delete the data N
1 Press <2 for Data o_m.._m::@
mode. sl
The data ig displayed in the -
order of recording. =
i
. mS.-U,, _:mwcsmi station data ==
*N.E 2 Measured Coordinate data oo
* Coorqd: Recordeqd Coordinate daig
&

‘2 Press <ALL> gng <Yess jf
n_m_.mmsm all datg.
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17. DATA MEMORY FUNCTION

<t>zc|>»
Am_._nmqlvflllf.l o
No. 123456738 ]

3 |

qmﬂm_m.u
m r-.:mz‘u II ‘
A.Smwv -

1
2. delete
3

.Data ocunclﬂll.mlwlomlx *
|

* To delete 5 line of data, press

<f>or< st display the paint
number to be deleted at the first
line, and press <Enters.

Then press <Yes> tpo delete the
displayed Coordinate data.

After deleting the data, the
display returns as at left,

View
|
3 [nim wom 3w Eyi |
— % Wm
2 - Exitfrom the mode: <ESC> (To Basic mode)
m To output the data
m 1 _Immﬂm.ﬁ Utput 2700 17 Press <1> for Data outpyt
- 2 delete mode.
p 3. view
E | e mw wm Exit |
<1> .
B ‘2 Press <Yess to Output the data.

H RS232¢ Output

|
=
4
4

i B My
<Yesx>

ﬂWIMIwIMo Cutput |

Exit

___ Data Output

T delete
3

2700

View

=28 myg g,

* Stop Outputting: <Exit>

Number of data output

© After outputting the data, the
display returng as at left.



17.5 Fealure code inputting / deleting / reviewing

17.5 Feature code inputting / deleting / reviewing

« The SET can input the feature codes in the memory in
advance. These data can be used when recording the
instrument station data and measured data.

» PROCEDURE Feature code inputting / deleting / reviewing
<MEM> In any page of any mode
Memary mode
mhiemo ry 2 ) 1. Press <MEM: for Data memory
Job mode.
ﬂ’F ‘M Enter Exit
25 Press < | > fo display “Code”.
mMemo ry o
Code
| 21 | & | m|3|f Exit 3. Press <Enter> to input, delete
<Enter> . - or review Feature code.
4. Input/delete/view Feature code.
To input Feature code
1. Code input gl?_m;mw_m number of Feature codes
s delete stored in the memory
3 view
mim E>E m3Wm Exit
<1> 1. Press <1> for Feature code
input mode.
Cd Numeric input (A: Alpha input)
WM Sc| WM Enier

=

)

£

£t

4]

o

m

13

i

%
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17. DATA MEMORY FUNCTION

3
3
3
3
3
3
e

E
-
-
£
=
1
4

ist page

- Display next function: <.>

» Display next 1 character: <Sel>
» Go to next column: < >

2nd page

« Delete left character: <BSp>

“m-m Enter |

ﬂ m.m BSp | l.l List

3rd page :
| .. AIN Clear u + Go to previous column: <«—>
L - Bl e 3rd page
« Toggles between alpha and
numeric input: <A/N>
« Clear the code data: <Clear>
- ) 2 input Feature code.
Tm.m Sel el WM mif];
Mmla.mﬂv ——— 3 Press <Enter> to set Feature

code.

= Feature code can be up to 13 characters long
. Cu to 40 Feature codes can be input

« Characters allowed are "A" to o caed 4 8 17 AR — """ and "&" .

To delete Feature code

Press <2> for Feature code delete
mode.

Feature codes are displayed in the
order of recording.

an_mﬂm
view

TREE1
m TREE?2
TREES
7 m.W E:E ALL Enter |
<ALL> N « Press <ALL> if deleling all data.
ALL Code data 4 Then press <Yes> to delete all
| data.
detete ? i
Yes No o
<Yes>
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17.5 Feature code inputting / deleting / reviewing

£l g n

<Enter>

delete ?
TH@! No
<Yes>

 TREET |||.|-J|4

* To delete a Feature code, press
<t>0r<,>to display the
Feature code to be deleted at
the first line, and then press
<Enters.

Then press «<Yes> to delete the
displayed feature code.

To review Feature code

[1 . Code Cinput 12 ]
‘ 2 delete _

3 view
_®m mim ¢
<3> ..
Cd TREE 1
TREE?2 J
TREE3 ﬂ
_I.+. MW ALL Enie, |

—————e B I

<o,

w1

Press <3> for Featy re code review
mode.

Feature codes are displayed in the
order of recording.

Go to previous Feature code:
-
* Go to next Feature code: <, >

5. Press <Exit> to end.

-
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17. DATA MEMORY FUNCTION

3 17.6 _Coordinate data inputting / deleting / reviewing

* The SET can input the coordinate data into memory in
advance. These data can be used as instrument station
coordinates, backsight station coordinates, known point
coordinates, and setting-out coordinates.

3
3

w » PROCEDURE  Coordinate data m:...._._n_.:m\no_m::m\_ﬁsmi:u

<MEM> In any page of any mode

Data memory mode

_ﬂ%mau;
w _ Job

m 7._.l MM Enter Exit |
<.>

uw WMemory

J Coordinates

1. Press <MEM> for Memory
mode.

2. Press <, > to display
“Coordinates".

3. Press <Enter> to input, delete
or review Coordinate data.

—
|

= Ti MW Enter Exit
m <Enter>

P

To input Coordinate data - For Coordinate
data input by key-in

Number of empty data records
available

input

Free recs @

L2 B B B

_— 1

l'Press<t>o0r<,>to display
“input”.

<., ><t>

m <Enter>
2, Press <Enter> for Coordinate

m data input mode.
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17.6 Coordinate data inputting / deleling / reviewing

B N +000000.000
E +000000.000 |
Z -000000.000
 HEHNE NIy

3 Input N coordinate data using
< *> {count up) and <, > (count
downj}, and press <Enter> to set
N coordinate data.

<t> <;>and< >
<Enter> 4. Input E and Z coordinate data in
the same way.
- g ||. ] 5 Input the point number using
No. 00000001 <t > (count up) and < , > (count

down), and press <Enter> to set

| W'H W N-W Encer the point number.

<t> <,>and < >
<Enter>

* Coordinate data input range: ~999999.999 to 999999.999m
* Coordinate data least input: 0.001m

* Point number input range: 1 to 99999999

» Exit from the input: <ESC> (To Basic mode)

For Coordinate data input from an external
device in SDR33 format

Coordinates ] 1 Press<i>or<,>todisplay
RS232C “R&232C".

Free recs 2900

HM.-W BM'W Enter Exit
<, ><t> o
<Enter> 2 Press <Enter> for coordinate
RS232C !npul data input from external device

mode.
Yes No | 3 Press <Yes> to input

<Yes> Coordinate data from external

device.

ey

w

MM mEe mm
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17. DATA MEMORY FUNCTION

R5232C Input

] Number of Coordinate data
input from external device

Exit 4 Input Coordinate data from

external device.

To delete Coordinate data

Ooowgm:mﬂmm

1/ Press < ' > or <, > to display

~ |
3
3
3
w delete “delete”.
Free recs 2900
/8 WW Enter Exit
o <>
. <Enter> 2 Press <Enter> for coordinate
w Coord. 10000000 data deleting mode.
Coord. 10000005
w Coord. 10000010
C | MWt ALL Enter |
m <ALL> . * Press <ALL> if deleting all data.
_|H_. L Coord. data Then press <¥es> to delete all
m data.
delete 7
_Yes No_ .
m <Yes> .
<|><t> » To delete a data, press <!> or
m <Enter> <, > to display the paint number
— to be deleted at the first line and
u No. 10000000 press <Enters.
. §&1 5% 2 Then press <Yes> to delete the
m Yes No |_ displayed coordinate data.
. <Yes> Nl
1
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176 Coordinate data ._:uc:_”:c / deleting / reviewing

To review Coordinate data

Coordinates 4 1 Press < 1> or <. > to display
view “ ‘view" and press <Enter> for
Free recs 2900 * coordinate data viewing mode.
H.W Wm“W Enter Exit
<,><*'> )
<Enter>
Coorg. 10000000 | 2. Display the required pojnt
Coord 10000005 number at the first line.
Coord, 10000010
.0 N'E Erter Exit |
Ry
<Enter> 3 Press <Enter> to select the
No . point number.

10000000 7

BB Next Prev Exit _

< 4 Press <, > to display
P N 100000.000 Coordinates.

E 100000.000

Z 100000.000 * Display other data: <, >
M/ Next Prev Exit

* Go to next point data: <Next>
* Go to previous point data:
<Prev>

<, > <Next> <Prev>

(5 Display the required coordinate
data.

Troubleshooting

18. ERROR MESSAGES ........ccccovceirisinaramicsciispnsns 113

19. CHECKS AND ADJUSTMENTS ....ccceecvremeenenrenens 116

110
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18. ERROR MESSAGES

ﬁl‘-

18. ERROR

« When an erro

MESSAGES

r message is displayed, take the action
described in the table below.

« |f the same error message is repeated or if other messages
are shown, please contact your SOKKIA agent.

Message

Backup _ummo|3....
low!

| Backup battery
low!
Power off?

WL W W W W W W W

Vo

Imm_.nn_:n:ﬂ.ﬂ

Meaning
Prism sighting is bad.

Lithium battery
becomes low.

Lithium battery is low.

 Battery is low!

Battery ,,._o:mmm. is too
low.

"

Data checksum
error!

NUREAUIRY

code are damaged.

returned signal.

3000 oo__:ﬁmtalﬂm and

Action

Sight the Eq.@mﬁ. i
correcltly again.
Measure agaih after
confirming the

Contact your SOKKIA
agent to replace the
lithium battery. When
the battery is replaced
all data is cleared.

Press <No> to
download the data
stored in memory
pefore power-off.
Press <Yes> ¢
switch the power off
and all data will be
cleared.

O:mﬁ.m the U.m|=mé ar
replace it with a
nzmama one.

Lithium battery is low.

Contact your SOKKI|A

agent to replace the
lithiumn battery. When
the battery is replaced
all data is cleared.

_A
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18. ERROR MESSAGES

18. ERROR MESSAGES

Message

Meaning

Action

Data write error!

Data cannot be stored.

Contact your SOKKIA
agent.

Em_._..oqw full

Memory is full.

MNo data

Error when measuring
the initial slope
distance during either
REM or horizontal
distance between 2
points measurement.

Sight the reflecting
prism to perform slope
distance measure-
ment again.

data or Feature code in
the memory.

Out of range

During the distance
measurement, the tilt
angle exceeds =3".

vertical angle is more

measured distance is
more than 9999.999m.

Level the SET again. L

Press <STOP> to ﬂo_ul
the measurement.

Out of value During REM, the
than £89” or the
RAM cleared Data stored in the

memory has been
cleared.

RS232C input

A checksum error

Press <EXIT>.

checksum error occurred.
RS232C input | Memory is full. B 1
Memory full

RS232C input
receive error

SET failed to take data
from an external
device.

Check the RS-232C
communication format.

-
L
i

IR TR T
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—

J

I
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Message

[RS232C input
receive data error

Meaning

Action

An error has occurred
in the received data.

Check if the data is
correct.

RS232C input
receive time out

No data is received
from an external
device.

Press <Exit> to stop .
inputting the data from
an external device.

[RS232C input
send time out

Output has paused
because an Xoff
character was
received.

Press <Exit> 10 stop
outputting the data to
an external device.

Wﬁ:m_ off

At start of measure-
ment or during the
measurement, the
returned signal was
totally absent or
disturbed.

Sight the target
correctly again.

No measured distance
data is received within
2 minutes of starting
the measurements, or
the measured distance
data cannot be
obtained for a total of 1
minute.

Measure again after
confirming the returned
signal.

Tilt out of range

The tilt sensor range

Level the SET again.

X-> 1 + error. The tiit angle
- 1 <+ exceeds 3.
E 100 Error s__:m: measuring | Index the horizontal
; a horizontal angle.” circle again.
E 101 Error when :._&wc;:m Transit the telescope

a vertical angle.”

again.

»

If the SET telescope or upper part is rotated faster than 4

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

displayed.

} \
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19.1 Plate level

[19. CHECKS AND ADJUSTMENTS

+ Periodically, checks and adjustments should be performed
before and during 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.

P NOTE The checks should be performed in the following order.

19.1 Plate level

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

changes or shock.

Check

» PROCEDURE

\G

. Turn the upper part of the

instrument until the plate level
@B is parallel to a line between
levelling foot screws A and B.
Center the plate level bubble
using levelling foot screws A and
B.

The bubble moves towards a
clockwise rotated levelling foot
SCrew.

. Loosen the horizontal

clamp @ and turn the upper
part 90°.

The plate level is perpendicular
to a line between levelling
screws A and B.

116
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19. CHECKS AND ADJUSTMENTS

WM W W W W W W oWy b

AN N W o W W

180°

P PROCEDURE Adjustment

Use levelling screws
O (=l @
12 p

Use adjusting pin

L@

| Center

3.

5

Center the plate level bubble
using levelling
screw C.

. Turn the upper part through

180° and check the bubble
position.

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

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

Correct half of the bubble
displacement using levelling foot
screw C.

. Correct the remaining hall

of the displacement by adjusting
the screw @ with the adjusting
pin.

The bubble moves towards a
clockwise rotation of the
adjusting screw.

. Repeat the procedures from 1 to

6 until the bubble remains
centered for any position of the
upper part.

If the bubble cannot be centerd,
please contact your SOKKIA
agent.
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19.2 Circular level

19.2 Circular level

P PROCEDURE Check

Adjustment

Circular level
adjusting
SCTews

P NOTE Over-tightening the adjusting screws may damage the
circular level. Unegual tightening of the screws may mean
that the bubble will go out of adjustment.

1. Perform the plate level
adjustment or level the
instrument carefully using the

. Check the position of the
circular level bubble.
If the bubble is still centered, no
adjustment is necessary.
If the bubble is off-center, adjust

. Verify the off-center direction ol

. Loosen the adjusting screw @
farthest from that direction to
center the bubble.

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

If the bubble cannot be
please contact your
SOKKIA agent.

-

-

-
[

il
-y
Lo

L
-
—

LI
L
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19. CHECKS AND ADJUSTMENTS

3 19.3 Tilt sensor

« |f there is a tilt O point error, the tilt angle is not 0 when the
instrument is levelled, and it causes an angle error. This tilt
0 point error can be checked and adjusted as follows.

P PROCEDURE Check

1. Carefully level the SET.

2. In Basic mode, press <CONF>

{ Basic mode
‘V?mmm function for Setting mode.
[ keys to select
 operation e
=] [EOM THEO 5 0 CONF |
<CONF>
m Ly Setting mode ¥ 3. Press <2> for Tilt sensor
T Configuration _ checking mode.

m 2. Tilt correction
) 3. Key select

-._-.m..m. mx:
m <2>

wy —(Till sensor checking mode 4. Wait for a few seconds until the
“m HAR 90° Q0 00" j tilt angle readings are steady,
{Tilt x -0°00'20" M and note the tilt angle values X,
Y -c700°40" 2|  andY,

1st line: Horizontal angle
2nd line: Tilt angle of X direction

m 3rd line: Tilt angle of Y direction
M HAR 270°00'00" 5. Loosen the horizontal clamp @
Tilt X 0°00'40" and turn the theodolite through

Y -0°00'20" 2 | 1807 referring to the horizontal

M:J.

angle display. Tighten the
horizontal clamp,

A
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19.3 Tilt sensor

40
-20

e.g. X =
¥o=

e.g..
X direction = (-20+40) /2=10
Y direction = {-40+(-20)} /2=-30

P PROCEDURE  Adjustment

<0SET>

—{Jilt sensor adjusting mode }-
HAR 0°00'00"

Tilt X 0=00"40"

>F1 Y -0°00'20" 2
SET Exit

<SET>

'HAR 07 00'00" _
Tilt X 00040

>F2 Y -0700°'20° he
HAR 180°00' 00"

Tilt X 0720°40°

>F2 ¥ -0°00'20" 2
SET JEwit

. When the tilt angle readings are
steady, note the tift angle values,
Xz and Y.

. Calculate the offset values.

(X:+ %)/ 2
(Yo+Yz)/2

If the offset value (X and Y) are
+10" or less, no adjustment is
necessary.

Press <Exit> to finish the check.

If one of the offset values is

greater than +10", the sensor

10.

index should be adjusted as
follows without pressing <Exit>.

. Press <OSET> for Tilt sensor

adjusting mode.

The horizontal angle becomes
0°.

Press <SET> to memorize lilt
angle X2 and Y2.

Loosen the horizontal clamp
and turn the upper part through
180", referring to the horizontal
angle display.

e

[ 1]

.l..
-
[

[t
i

L
L

-y
L
LI

S

=3
L

T

-

|
_
_
|
|
|
|

o)
E |

=
9

E|

|

a;
*ay
Lt

LT
(9]

|

T
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19. CHECKS AND ADJUSTMENTS

=
3
R |
3
3
3
3
- |

~ <SET>

X-0338 Y=0440
Tilt X -0°00°'20°

_ Y -0°00°'40"

[ 14

e.g.: Tilt O point data
X =398
Y =440

<Enter>

—{(_Tilt sensor checking mode )

7I>m 180°00 00"
Tilt X 0°00'00"
L S R I

W2

il

il
o

|

eg.: Xs
Ya=-10

0" 00°'00"
X -0°00'10"
¥ 0°00"0pD"

HAR
Tiit

e

e R TR b R ity

e.g.. X:=-10
<h“

11. When the tilt angle readings are
steady, press <SET> 1o
memorize X2 and Y2.

The tilt O point data is displayed
at the 1stline.

If the tilt 0 point data is greater
than 400+120, press <Exit> to
stop the adjustment (Please
contact your SOKKIA agent).

if it is 400+120 or less, conlinue
the adjustment without pressing
<Exit>.

12. Press <Enter> to store the new
Tilt O point data.
(Tilt sensor checking mode)

The adjusted new tilt angle
values, X and Y are displayed.

13. When the tilt angle readings are
steady, note the tilt angle value,
X3 and Y3.

14. Loosen the horizontal clamp
and turn the upper part through
180°.

15. When the tilt angle readings are
steady, note the Tilt angle
value, X4 and Y4.
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19.3 Tilt sensor

e.g.:
X direction = {0+(-10)} /2 = -6
Y direction = (-10+0) /2 = -5

<Exit>

-

1. Configuration
2. Tilt correct on
3. Key selecl

Input ppm value

d

B i

» Exit from the mode: <Exit>

16. Calculate the offset values.

(Xa+ Xa)/ 2

(Ya+Ye)/2

If the offset vaiues (X and Y) are
+10" or less, the adjustment has
been finished.

17. Press <Exit> to finish the

check.
(Setting mode)

If one of the offset values are
greater than £10", repeat the
adjustment procedures.

« If the offset values are greater than +10", in spite of repeating the
adjustment, please contact your SOKKIA agent.

'm\a ‘ 5,

m m m

momomomom

s
s
-
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19. CHECKS AND ADJUSTMENTS

L

19.4 Reticle

« This adjustment is very delicate. If you have any difficulties.
please contact your SOKKIA agent.

P IMPORTANT Make sure that no dirt, dust or water becomes
attached to the inside of the telescope reticle cover
when it is removed to adjust the reticle. After
adjustment, securely reattach the reticle cover. Any
water or dust on the inside of the reticle cover will
reduce the instruments capacity for water resisting.
(SET5W/SWS)

Check 1 <Perpendicularity of the reticle to
the horizontal axis>

P PROCEDURE

1. Caretully level the SET.

2. Select and sight a clear target
on the upper part A of the reticle
line.

3. Turn the telescope vertical fine
motion screw € until the target
is on the lower part of the reticle
B.

Check that the target is still
positioned centrally within the
reticle lines.

If the target is off-center, adjust
as follows:

A A M A A W e W
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19.4 Reticle

Adjustment

_ Remove the telescope reticle
cover.

Reticle

adjusting ~__

SCrews 2

. Slightly loosen one vertical and
one horizontal adjustment screw
by an equal amount using the
adjusting pin.

Reticle
cover

%(@
e

Adjusting
screw mount —_

_ 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 5 by
the same amount.

» NOTE Over-tightening the adjusting screws may damage the
reticle. Unequal tightening of the adjusting screws may
mean that the reticle will go out of adjustment.

8. Check the reticle
perpendicularity again using
procedures 1 and 2 above and
repeat the adjustment if
necessary.

9. Replace the reticle cover.

172A

o

m
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—
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19. CHECKS AND ADJUSTMENTS

p NOTE After this adjustment, perform the check and adjustment of

the reticle position as fallows.

Check 2 (Vertical and horizontal reticle line

w positions)
About 100m 1. Set up a clear target 100m
w z T (328ft) from the SET.
L w 2. Carefully level the SET, switch
the power on and index the
m vertical and horizontal circles.
m - ||.|_ 3. Sight the target on face left.
ZA 9g° 30°'20" 7 Read the horizontal angle A«
HAR 18" 34 ‘00" h? | and vertical angle Bi.
m e.g. H angle A- = 18° 34' 00"
m V angle B = 90° 30' 20"
. Am_|mwnoum face right 4. Now sight the target on face
m i i right and read the horizontal
lza  269°30°'00" angle A and vertical angle B-.
m rIpr 198°34°20° 2
e.g.. H angle A: = 198° 34' 20"
N V angle Bz = 269° 30 00" 5. Calculate Az — Ar and B2 + B..
Az — A should be within
e.g.: 180° +20"
m H angle A: - ..w: B. + B: should be within
=198 34' 20" - 18° 34' 00"  360° +20".

3. m:@*mn_w_,mw,.moo. 20° I a difference of more than +20"
= mﬁmw; wo_ 00" + 90° 30' 20° still remains after repeating
N — 360" 00' 20" these procedures several imes,

adjust as follows.
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19. CHECKS AND ADJUSTMENTS

18.4 Relicle
-
Adjustment 2 & Move to the right To move the reticle 1o the right
“§ gy (left):
P IMPORTANT Moving the reticle line effects the distance & < ey m_@E_K#acmm: b
S — 4 (right) adjusting screw,

(2 tighten the right (left)

Do not move the reticle more than 20", = i
: adjusting screw by the same

(2) ()
eg.:HangleA = 18°34'00' 6. Calculate the horizontal ange A SHTIONTHL
V angle B: = 90° 30' 10" and vertical angle B. m., 5 ;
H angle A: = 198 34' 20" A=(As+A)/2+90 . __ (1@ (2) To move the horizontal reticle
V angle B: = 269° 30' 10" B=(B.~B)/2 180° line towards the target center,
(Rl « & _ Move down 1, ssen the top and bottom
[ 7 7. While still sighting the target on ~ ge= | | mmjcmwé Rorap ARl
ZA  269°3C' 00" | face right, use the horizontal &% | w il _a@h_: i .
HAR 188°84 10" e | and vertical fine motion screws . e .w..i_n_z_”z ._m retic mﬂz o”..,: (Lp):
to adjust the displayed [ia 2B (1) C .Am%ohu Mw..g,wm”__: mmmﬁé
horizontal and vertical anglesto | @ B _:mmco:cw_ Q.OE_
the above values. e « b
o adjusting screw by the same
8. Look through the telescope. mﬂ :

The reticle is now slightly shifted
from the target.

P NOTE Over-tightening the adjusting screws may damage the
reticle. Unequal tightening of the adjusting screws may

Hiticle 9. Remove the telescope reticle . . . :

adjusting e mean that the reticle will go out of adjustment.

screws Rk "

Reticle 10. To move the vertical reticle line == 11 Finall-lightspdiie topmm

cover towards the target center bottom adjusting screws as
loosen the right and left mm } Uw_ﬁoﬂm.ﬁ ol " .

e adjusting screws using the | ChiioR 1he (RIGle posl on an
adjusting pin - repeat the procedure until the
. - reticle comes close fo the target
g

center.

12. Replace the reticle cover.

3
3

3

3

3

3

3

3

3 % Hanspmesin s
3

3

3

3

1

E

3

4

126 127




19.5 Optical plummet

A

19. CHECKS AND ADJUSTMENTS

19.5 Optical plummet

P IMPORTANT Make sure that no dirt, dust or water becomes
attached to the inside of the optical plummet cover
when it is removed to adjust the optical plummet.
After adjustment, securely reattach the optical
plummet cover. Any water or dust on the inside of the
optical plummet will reduce the instruments capacity
for water resisting. (SET5W/5WS)

b PROCEDURE

Check

1. Carefully level the SET and
exactly center a surveying point
in the reticle of the optical
plummet.

2. Turn the upper part 180° and
check the position of the
surveying point in the reticle.

If the surveying point is still
centered, no adjustment is
necessary. If the surveying
point is not still centered in the
optical plummet, adjust as
follows:

» PROCEDURE Adjustment

3. Correct half the deviation with
the levelling foot screw ©.

4. Unscrew the optical plummet
reticle cover (B to adjust the
remaining half of the
displacement with the 4
adjusting screws.
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When the surveying point is on

the part shown in <7 (/)

area;

i1/ Loosen the upper (lower)
screw slightly,

12, tighten the lower (upper)
screw by the same amount.

(0 (@) 5.

6. Next, if the surveying point is
seen to be on the part shown in
solid line (dotted line):

(31 Loosen the right (left) screw
slightly,

(4] tighten the left (right) screw
by the same amount.

P NOTE Over-tightening the adjusting screws may mean that the
reticle will go out of adjustment.

7. Check the adjustment by
rotating the upper part of the
instrument. The surveying point
should remain centered in the
reticle.

If necessary, repeat the
adjustment.

8. Replace the optical plummet
reticle cover.

A A3 A

AV

i
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19.6 Distance measurement check flow chant

A

L

19. CHECKS AND ADJUSTMENTS

19.6 Distance measurement check flow chart

:

Additive distance constant

« Perform the procedures in the flow chart below. If error

messages are displayed, please contact your SOKKIA
agent. (Set parameter “EDM measurement” to “Repeat
measurement mode” and set parameter “Resume function”
to “off".)

P PROCEDURE Check

(_stat )

Level and switch on _

<

- V121o S

Audio tone heard?

] Yes

“0SET" displayed at H angle and V angle? No s

Ly,

4 Yes

<

“Battery is low! displayed? Yes

[ No

__3_...,_mx H and V circles and go to EDM _._._.m.@

_— " .
_ Sight center of prism and press <SIGNL> _
> 4 4
A Signal strength adequate? Vlzl@. Whmﬁmﬁm..mmmﬁmm]
x
.h Yes Recharge battery or
[ Cover objective lens | cROiACE With @
' charged one
< “Signal off" displayed? Vz].J m_e
— % Yes | [ _Power switch on |

Uncover objective lens _ et L

B 1-No “Audio tone heard?
_ Press <_dist> ] Yes
l— o oy » M 9 A
< < dist> flashes? Mol oy NEET“ckpayed §
i —— t H angle and V angle
{Distance displayed after about 5 seconds? >N Yos
I Ves “Battery is low!” \
< Distance displayed successively?  >Ne. dsplayed?  /
1 Yes No
_ Press <STOP> |
= 1 +
ﬁ Power switch off ] ﬁ Switch off |
A 1 T '
_\5|,Q.mnwiwm finished ) [ Contact your SOKKIA mm_m:__

e n

mmm m

mom

= The additive distance constant K of the SET 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.

The most reliable method of confirming the constant is to
test the SET on an established baseline. If a baseline is not
available, please perform the following procedures.

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.

» PROCEDURE Check

About 100m 1. Select points A and B on flat
ground about 100m apart, and
C in the middle.

m

m m

n

. Set up the SET at A and the
target at B.

3. Measure (fine measurement)
the distance A-B 10 times.

el i - = 4. Shift the SET to C and measure
the distance C-A and C-B 10
times each.

A A A AW W W W W W W w

A1

N

5. Calculate the averages of AB,
CA and CB.
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19.7 Additive distance constant

6. Compute the additive distance K =,

using the formula:
K = AB — (CA + CB).

7. Obtain the K value severa
fimes.

If all K values are greater than
+3mm. please contact your

SOKKIA agent.

p NOTE Ensure that the target height is the same as the instru

height. If the ground is not flat, use an automatic leve
the correct instrument heights of all points.

ment
| to set

A
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22.

23.

Measurement options selection

CHANGING INSTRUMENT PARAMETERS ...... 135

CHANGING LOCATION OF FUNCTIONS FOR KEYS ... 144
21.1 Key function allocating .........coeeeve - 146
212 Registered location recalling ...t
» EXPLANATION Difference between “Enter” and "Key
registration” in key function allocating .... 152

POWER SUPPLIES ..o 153
REFLECTING PRISMS AND ACCESSORIES... 156
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« The instrument parameter settings can be changed by key

operations to match the required measure ment.
« The selected options are stored in the memory until they are

changed.
Parameter Options
M e N e e =
EDM measurement | 1% |0™ Repeat and fine
(Distance 1: Single and fine
measurement 210 9: Average of 2 to 9 meas.
rmode) 2 Fine and single
3 Coarse and single
(Prism constant ~30mm*
correction value (99 to Omm, in Tmm steps)
Distance unit id meters
2 feet
C+R correction 1* | No correction
2 Yes (K = 0.142)
Aiming beep 1* | Audio tone o
{Audio for return signal)| 2 No audio tone
Meas. mode 1 | Slope distance -
default (Distance P4 Horizontal distance
mode) 3 Height difference
Angle unit 1*  |degree
2 gon
3 mil
V angle format 1> Zenith angle (Zenith 0°)
2 Vertical angle (Horizontal 0%)
i 3 Vertical angle (Horizontal +907)
\/ circle indexing 1* | Transit telescope N 1
2 Observe face left, face right sightings
H circle indexing 1" Rotate upper part
2 0° at power on
Tilt correction T THorizontal and Vertical angle Yes
2 Vertical angle Yes
3 No correction
Reticle 1" | Bright -
illumination 2 Dim
Backlight control 1 | llumination on/off using key
{Auto illumination cut-off)| 2 lilumination auto off after 30 seconds
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20, CHANGING INSTRUMENT PARAMETERS 20. CHANGING INSTRUMENT PARAMETERS

Ny
p

3. Select the required options by

Parameter Options %! . w
Auto power cut-off | 1* | Auto power cut-off after 30 minutes 7] the following key operations.
12 Switch on/off by key ... |
Baud rate 1* {1200 baud 1 m = To next parameter: <, >
2 9600 _umca. - « To previous parameter: <*>
Resume function m MM mw w . M:M:ﬂw oE__cMm” Amm&.“v
= : » To Setting mode: <Exit>
Coordinate format 1* [N,EZ = » To Basic mode: <ESC>
2 E.N, 2 m m ¢ )
Angle 11 1" (0.2mgon / 0.005mil)
resolution 2 5" (1mgon / 0.02mil) m w » PROCEDURE Edit the parameter
Temperature and 1* |°C,hPa
pressure unit 2 [°C,mmHg com: 1. Select the parameter 1o be
2] °F, hPa / "F, mmHg / °F, inchHg m. m edited with < ,> or < t> and
Point number 1° press <Edit>.
increment (001 t0 999, in 1 steps) ) = m
Xon / Xoff m . umm 2. Edit the parameter.
o] - m
—— ——eeee e l\’_
Checksum w me . EDM measurement (Distance measurement
*: Factory setting mmh m s
» PROCEDURE  From Basic mode to Setting mode .- 1. fine average <1 FiNGu Al
. 2. fine single selected times and display its
e In Basic mode i Badiemeds : 3. coarse single average)
Press function 13 m (MM N2W N3N Ex f | Set “the Number of times”
keys to select -30 1. Press <CONF> for Setting <> using < > (count up} and
pperation [ P maode. mm_ u the number of times <, >(count down), and press
EDM THEO €-0 CONF | 0 <Enter>.
<CONF> m 0 Re
<v.eeen ReEpeat
- Setting mode ), 2. Press <1>for Parameter setting = u LEL N 11} Enter 1 ......... Measure 1 time and
m mo q figuration mode. - | display the result.
. ilt correction vy L
b 2 to 9 .. Measure selected
3. Key select _ The first parameter is displayed. times and display its
EE E2E MOm Ex ! 1 average
<1> . ,
“ <2>: Fine and single

Ln s e
a
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20. CHANGING INSTRUMENT PARAMETERS

20. CHANGING INSTRUMENT PARAMETERS

<3>:  Coarse and single
<Exit>: Retain the previously W
selected option.

LEql

Prism constant

PC=-30 mm

W+l .M E-W Erter

2]

Set “the prism constant” using < t >
(count up) and < , > (count down),
and press <Enter>. { To move the
column, press < »>.)

« The input range is -99 to 0 mm { least input is 1 mm). -

» Each reflecting prism type has a different prism constant value. -
Here, we will set the constant correction value for the reflecting

prism being used.

* The prism constant correction values for reflecting prisms made by

SOKKIA are as follows: =
APO1S + APO1 APO1 CPO1 -
Correction value = -30 Correction value = -40 Correction value = 0 -
Distance unit =
S meter <1>.  meters s
2 feet <2>:  feet -
<Exit>: Retain the previously L

MW W@ Ext | selected option. -t
C+R correction .-.
1.No "]  <1>:  No correction .
2. Yes <2>: Yes (K=0.142) s

<Exit>: Retain the previously

HE mzm _Exlir | selected option. :
* About C & R correction, refer to "Appendix 3: C&R CORRECTION". .

138

1.Yes
2. No

mE H2E FEx

t

m A_,mn_m_

2 Hdist

m mu_,.___a_m_

| WE  W2E W3E Exil
m Angle unit
1.degreée
m 2.gon
3.mil

= | Wi mom mim Byt

=i

Zenith
2 H:= . 25D
= (3. H.= +1- 90
| mim mom mim

* Zenith 0°

Exil

<1>:
<2>:
<Exit>:

<1>:
<2>:
<3>:
<Exit>:

(= -
<2>
<3>:
<Exit>:

V angle format

<1>:
<2>:
<3
<Exit>:

* Horizontal 0

Audio for return signal

Audio tone

No Audio tone
Retain the previousty
selected option.

Distance mode (select distance mode at
power on when the resume function is off)

Slope distance
Hornzontal distance
Height difference
Retain the previously
selected option.

degree

gon

mil

Retain the previocusly
selected option.

Zenith 0°

Horizontal Q°
Horizontal +/- 90~
Retain the previously

selected option.
* Horizontal +80°




20. CHANGING INSTRUMENT PARAMETERS

20, CHANGING INSTRUMENT PARAMETERS

7 —— -
V circle indexing _.-._ w Auto illumination cut-off
|
et ] <1>:  Transit telescope . w { Key oniof O «i>  On/Off using key
2 Manual <2>:  F.L./F.R.Sighting o i 2 30sec timecut <2>.  Auto off after 30 seconds
<Exit>: Retain the previously a8 <Exit>: Retain the previously
mim WM Exif] selected option. : w mm mom  Exil] selected option.
« Refer to “Appendix 3: C&R CORRECTION" to index by face left, =3 Auto power cut-off
face right sighting.
B m R0min ti meaut <1>:  Auto power off after 30
H circle indexing e 2 Continuous minutes
i m <2>:  On/Off using key
[1 Auto 7] <1>:  Rotate upper part L miEm mcE Exil | <Exit>: Retainthe previously
2 . Manual <2>. 0 at power on o selected option.
<Exit>: Retain the previously - k!
mm mom Exit selected option. . Baud rate
= 3
Tilt correction ) T 1200 baud - <i> 1200 baud
- - iz |2 960c baus <2> 9600 baud
1 .¥egs (HN) <1>:. H&Vangle Yes <Exit>: Retain the previously
2.Yes (V) <2>.  Vangle Yes = m ﬁ’!l m2m Exit 7 selected option.
3.No <3>: No e
N W’m E3M Eif <Exit>: Retain the previously o m Resume function
selected option. o
. < es o <1>  Resume function ON
Reticle illumination kingd M m 7 <2>.  Resume function OFF
<Exit>: Retain the previously
M Bright <1>:  Bright il 4 [(mim wwm Exit | selected option.
|2.Dim <2>:  Dim ol
<Exit>: Retain the previously 4 Coordinate format
miE E°N Exit selected option. ;
= 7 [T N.E.Z ] <% NEZ
-~ 4 .E,N.Z <2>: ENZ
M _ G o <Exit>: Retain the previously
- X1t selected option.
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20. CHANGING INSTRUMENT PARAMETERS

Angle resolution

1.1°/0.02mgon

2.5 i1mgon

N mZE Exit
T&P unit

1 =6 hPa

2.°C mmHg

3.Next

| 1N N2E mW3m Exit

<3>

i :5F hPa

2.°F mmHg

3.°F inchHg

WM H2E WM Exit

<1>:  1"/0.02mgon

<2>: 5"/ 1mgon

<Exit>: Retain the previously
selected option.

<i>: °C, hPa

<2>:.  “C, mmHg

<3>: Next
<1>: °F, hPa
<2>: “F, mmHg
<3>: °F, inchHg

<Exit>: Retain the previously

selected option.

Point number increment

increment = 001

H:'lW B.W E-W En:er

Set “Point number increment” using

< t> (count up) and <, >(count
down), and press <Enter>. ( To
move the column, press <-—+>.)

* The input range is 0 to 999 mm ( least input is 1).

142

20. OI>ZOEO_Zwﬁmcngﬂﬁbr>§mqum

mw" _ Xon/X off
Mﬂ _ w ﬁﬂmm ) ) <1>:
* 2.No <2>:

" | <Exit>:
T 3am wm CExit :
-
= 9 Checksum
& (1. Yes T <1>:
- {2 No <25:
- w h <Exit>:

_WIN mem gy

Yes

No

Retain the previously
selected option

Yes

No

Retain the previously
selected option.
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21. CHANGING LOCATION OF FUNCTIONS FOR KEYS

21. CHANGING LOCATION OF FUNCTIONS FOR KEYS

21. CHANGING LOCATION OF FUNCTIONS FOR KEYS

= The SET allows you to change locations of the functions for .TH
each key (except <ESC>). You can arrange the keyboard

according to your requirements in order to save key strokes  ['Z,
and to avoid mistakes. You will get the most efficiency by '™
customizing function locations for your own applications. e
Present locations =~
Change location of functions i
in Function allocation mode -
Register =
[

New locations & < a
o @ Q i
— s o | &

21182
2 = o | s
o o = | -

= = =5
— N (o] v
e e,
= Difference between “Enter” and “Register” » EXPLANATION Cray
Difference between "Enter” and ,.__nm< registration” in key function =~ ™
allocating -

144

Factory setting

» The factory settings are shown below. “User location 2
settings can be changed. If changed, the previous settings
will be erased and cannot be recalled.

User location 2

EDM mode EDM mode
Sdis 0 Sdist 0
< Fine average > -30 < Fine average > -3C
[ K [ &
Sdist 4SHV THEO —~P2|ll | Sdist REC COORD —~P2|
[PPM M/TRK SIGNL —~P3|| | 4SHV M/TRK MEM —P3
| REM__MLM_OFFS +P1| [ REM_MLM RESEC —~P1
Theodolite mode Theodolite mode
0] 0
ZA 112°21'20° ZA 112°21"'20° -3
HAR '350°38'1D° HAR 350°38'10° .wv
.ma_m_ EDM 'LLUM ._cm BSang 0SET HOLD —+P2 |
| OSET HOLD Tilt —P3)| [PPM SIGNL Tilt ~P3 ||
| REP ZA/% R/L +Pi| [ REP ZA/% R/L —PI
Setting-out mode mm:_:m.oE mode
B 0
§-0 !/ COORDS um_ -0 + COORDS -30
| 3
|s0_3D s-0.P 5.0 D .,E S-0_P 50 _HA SO_Hd —Pz
Stn_P Hi. COORD ..E_ [Sin P HL_M/TRK +P3

_MEM RESEC 4SHV —P1

[5.-0_D RESEC 4SHV —~Pi

¥

MNMMHHNNWWWWNWWHW
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21.1  Key function allocating

21.1_Key function allocating

P NOTE

* Any functions mentioned below can be allocated in any
page of any mode. After storing the locations, the locations
are stored permanently until they are changed again. 2
locations can be registered at the internal memory. The
registered location can be renewed.

The previously-stored locations of functions are cleared
after changing or registering the new locations.

* The following functions can be allocated in each mode
(THEO, EDM and S-0).

P NOTE The functions marked with * are not allocated in the default

selting.

General

<THEO> : Transfer to THEO mode

<EDM> : Transfer to EDM mode

<S-0> : Transfer to S-O mode

<CONF> : Transfer to Setting mode

<+PX> : Go to next page

<t : No function

<ILLUM> : Display and reticle illumination ON/QFF

<MEM> : Select job
Input/Delete/Review Measured and coordinate
data and Feature code

<Rec>* : Record Instrument station data and Measured
data

<off> : Switch the power off

m

oW

T m

i

"o

!

7
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21. CHANGING LOCATION OF FUNCTIONS FOR KEYS

1

AT AW MWW W W W W W W W w

For Angle measurement

<0SET> : Set Horizontal angle to 0 /index V circle
<HOLD> : Hold H angle / Release H angle

<Tilt> : Display the tilt angle

<REP> - Transfer to Repetition mode

<ZAl%> : Zenith angle / Slope in %™

<VA/%> : Vertical angle / Slope in %"

<R/L> : Select Horizontal angle right / left

For Distance measurement

< _dist> : Measure the distance
<4 SHV> : Select Distance mode

(S=Slope / H=Horizontal / V=Height)
<PPM> : Go to ppm setting mode
<M/ TRK> : Repeat or single meas. / Tracking meas.
<SIGNL> : Return signal check
<f/m>" : Change meters / feet for 5 seconds
<RCL>" : Review the measured data in the memory

For Coordinate measurement

<Stn_P> : Input Instrument station coordinates

<Ht.> - Input Target & Instrument height

<BSang>" : Input Backsight station coordinates and set
Azimuth angle

<COORD> : Measure 3-Dimensional coordinates

“ZAI%" is displayed when parameter "V angle format” is set to
“Zenith 07

“ZA/%'" is displayed when parameter “V angle format” is set to
“Horizontal 0” or “Horizontal +90°".

)
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21.1  Key function allocating = 21. CHANGING LOCATION OF FUNCTIONS FOR KEYS
o
B .
For Advanced measurement - Bt . First line Es First nmomn
<RESEC> : Go to Resection measurement mode Wil — w”nmq”a __:mMJMMn%mMmummm
<OFFS> : Start offset measurement s A BE EE T @ ird line = :_
<MLM> : Start Missing line measurement m. w E'Wm B.0 E-W Enter « Goto :mﬁ.ac.”,m.n“”uhwmm“ .
<REM> : Start Remote elevation measurement <|>Or<ts> <> ol s i Lo
<S-0_D> : Input Distance setting-out data m.w_w w <Enter> « Go to next position: <>
<S-0_P> : Input Coordinates of point to be set out _ ——
<S50 _3D> : Start 3-dimension setting-out measurement. = w 5. Display the M_mnc:m. :%Mcsmma
<S0_Xd> : Start Distance setting-out measurement - mmnmmﬁ.wol e require:
<S0_HA> : Start H angle setting-out measurement - m of functions.
. . . w
P PROCEDURE Key function allocating ] 6. m:mm.m Ansﬁmqv to enter the ne
oo m location into memory.
Basi d In Basic mode .
I_um|mm s ftu ”_M qH_ca.m: wm| e m v reg 5ltalio _,||~ 7. Register the new location to
a . 1. Press <CONF> for Setting - NEE Eeg R PR _ “user's 1" or “user's 2".
keys to se ect 30 1. user's 1 _ -
cperation W2 mode. = ot i B (The previously-registere
EDM_THEO S-O CONF - m W £ it location is cleared.)
<CONF> — <1> or <2> or <3> or Exit from this mode without
—( Setting mode ) 2. Press <3> for Key selection = m registering.
Lo WETETRUEEY gn M - m —(___Key selection mode (Function allocating mode)
2. Tilt correction E T EESEYTT] Koy
= .
Ve BEL RRIGE 2. Theodolite key + Register to user’s 1: <1>
mR_Wm_mw o End = m T_ Settingout key « Register to user's 2: <2>
> ; . 1 « Not register: <Exit>
—{  Key selection mode  }— 3. Press <1> for Function - m
1. define allocating mode. -
2. recail
= u “» If there are more than 5 functions to be allocated, allocate the
nE mem Exit - : _ page-turn function in any location of each line.
N .. - M = |f there is no function to be allocated, m__oﬁnmﬁm - 2" for key.
_ & 7 «To Setting mode: <Exit>
Function allocati - ! mode. e i i .
iA,n m_“nh_w_w ”ﬁ Mmm_sm_ _”_._M“_m ) 4. Select the required | « Exit from the mode: <ESC> (To Basic mode) | .
2. Theodolite key EDM mode: <1> m ._ N » Location storage period: Until next changing (Power-off possible)
. ingoL ) : « Up 10 9 functions in 3 pages can be allocated
3. Settingoutl key . THEO mode: <2> L _ 5 Up to 9 func 3 pages
HiE H°E W3E Ext o B mode: s = .
<1> or <2> or <3> #
g 3
e A
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211 Key function allocating

21. CHANGING LOCATION OF FUNCTIONS FOR KEYS

¥ ~3
L e~ ma
« When Coordinate functions are used, allocate related functions. . 21.2 —ummmmﬁmﬂmn location recalling
« For 3-Dimensional coordinates measurement LA w
Allocate <Ht.> and <BSang> with <COORD>. _ « The factory setting location or the registered locations
<Ht.> (Input Target and Instrument height) %) w stored in the memory can be recalled.
<BSang> (Set Azimuth angle)
<COORD> (Measure 3-Dimensional coordinates) m ; w p PROCEDURE Key function recalling
If these are not allocated, the previously stored data is used.
= w ' Basic mode D In Basic mode
> Fress function 13
. keys to select -30 1. Press <CONF> for Setting
% m cperation W mode.
' EDM _THEO -0 CONF |
m. ' w <CONF>
(_Setting mode — ) 2 Press <3= for Key selection
-5 .m 1 Configuration mode.
= —& 1o Till correction
s 3. Key select
0w wm mm e
<3>
= m ~(Key selection mode 3, Press <2> for Key function
: 1. define recalling mode.
m m 2., recall
- m | mim_ mom Exit |
- <2>
- .o (" Key function recalling mode ) 4. Select the required location.
s m 1. user's | __ (Key function mode)
2. user s 2 *
o .N (3. detaulit \_ + Recall “user's 1" <1>
. | WmiW Wom W3M Exl « Recall “user's 2" <2>
=1 N s Recall Factory setting: <3>
- N + The previously-stored locations of functions are cleared after

150

L_j-l

—

e

‘e To Setting mode: <Exit>
* To Basic mode: <ESC>

4

N recalling the registered locations.

. iad
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21.2 Registered location recalling 22. POWER SUPPLIES

P EXPLANATION Difference between “Enter” and “Key
registration” in key function allocating

22. POWER SUPPLIES

« The SET can be operated with the following combinations.

W w i

= There are 2 methods for changing the locations of functions
for keys. By knowing how to use “Enter” or “Key
registration” properly, it will be easier to operate the SET

P NOTE Use the SET only with the combinations shown here.

CD27°[80mins]

. . 7 Charging adaplor
1 <Enter> the new location or register the new location:

After entering the new location, the functions are (S0 to 125 VAC!
displayed in the entered location until next changing H%M_M_ﬁ_f

| (80 to 264 VAC)

2, Recall the registered locations:
After registering a location, the registered location can
be recalled at any time. wm

W W w w

O R 1) O 1 T 1111
CDC11[15hrs)

| (100 to 120 VAC)

CDC11D/E[150rs|

| (220 tc 220 VAC)

| EDC14"*

For example, if someone enters another location, you can
recall the location you registered.

CDC29[80mins)
{90 ta 246 VAC)

(doubie)
3

i :
e W W W W

|
|
|

<y |

—— -

- %

bl u CDC32[80mins]
(1110 16 VDC)

- CDC14D {220 o : {for cigarette lighter )

i M 240VAC) " Standard equipment. ltems [

e [15hrs] not marked with * are

optional accessories.

N\ Y

P IMPORTANT Accessories other than the BDC25A do not meet
IPX7 specifications for water proofing.

A\
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22. POWER SUPPLIES 22. POWER SUPPLIES

» Specifications:
Input: CDC27: 90 to 125V AC, 50/60Hz, 20VA
CDC31/31A/47: 180 to 264V AC, 50/60Hz, 20VA
Qutput: 7.5V DC, 1.2A
Charging time at 25°C: about 80 minutes (BDC25A)
Size: 66 x 124 x 45mm
Weight: CDC27: about 0.35kg
CDC31/31A/47: about 0.38kg

P NOTE When using any external power supply (**), itis
recommended that the BDC25A battery be left in place to
balance the weight on the axes.

Battery BDC25A

» Battery operating left is shoriened at extreme temperatures
due to the battery’s Ni-Cd composition.

« If the battery is discharged excessively, its life may be
shortened. Store it in a charged state.

« The battery can be recharged about 300 times under
ordinary use (Temperature = 20°C, Humidity = B5%).

« The storage temperature is between 0 and 40°C.

« Specifications:

» PRECAUTION For the use of external power supplies

« Ensure that the car cigarette lighter has 12V DC output and
that the negative terminal is grounded. Leave the engine
running during use.

« Before using EDC2/2A, set the voltage selector to the

Output voltage: 6VDC e
Capacity: 1200mAh 4o m correct voltage.

« EDC14 has a breaker switch. If you short circuit the battery

&, m or the polarity is not correct, the breaker will switch off the
power. When the breaker switches off the power, remove

the rubber cover and set the breaker switch so that a red

Water resistance: conforms to IPX7 (BDC25A)
Size: 58 x 23 x 92mm
Weight: about 0.2kg

Battery charger CDC27, CDC31, CDC31A or b m mark appears.
CDC47 . m
« The battery charger becomes warm while charging. This is
normal B u
« How to charge: Connect the charger to the power supply, d2 @
connect the adaptor to the battery charger and mount the . u
battery in the adaptor. ol
Then:

« the charging light flashes during charging and lights m.u_ u
steadily when charging is finished. (CDC27/CDC31/ -
CDC47) i N

= the charging lamp lights on during charging and it flashes ™= &
when the charging is finished. (CDC31A) -

+ The charging temperature is between 10 and 40°C. o N

« Charge the battery until the light remains on.

154 _ 155
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23. REFLECTING PRISMS AND ACCESSORIES

23 REFLECTING PRISMS AND ACCESSORIES

23. REFLECTING PRISMS AND ACCESSORIES

* All SOKKIA reflecting prisms and accessories have

standardized screws (5/8" x 11 thread) for ease of use.

Targets

*

:

m

API0P

b.a‘ 1T

o ‘9 © 0
APOIS  aPny (AP 7
) —— N G
Brism holaers | ﬁ
APan Ard) _
APE2(=P5} APE v.—. |_| — — ﬁ k
e Tt e E
_..ws nsm Feight adapiors &
_ 2 @ mm__m_
_ ® &
" R MAOD ManT
51 Prism m”,._wz.,:.:;_uan_..m — _
WA WOA \_.
[TT LI,
i
rY % Y
1 ] APGIZ APST! APS3Z APS34 APS3|  APS33

* All the above equipment is optional.

observing conditions.

To change the stored prism constant value, see chapter 20.
Fluorescent target paint finishing allows clearer sighting in adverse

-

-
-
-

Fl
-y

B

-
———
-
——

—

n
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P PRECAUTION  For use of refiecting prisms

« Carefully face the reflecting prism towards the instrument
and sight the prism target center accurately.

» To use the triple prism assembly AP31 or AP32 as a single
prism (e.qg. for short distances), mount the single prism
APO1 in the center hole of the prism holder.

P PRECAUTION  For use of the instrument height adaptor AP41

» Check the plate level of the AP41 as described in “19.1
Plate level".

» Check that the optical plummet of the AP41 sights the same
point as that of the SET, referring to “19.5 Optical
plummet”.

= Check that “236” (the height of the SET in mm) is displayed
in the window of the instrument height adaptor AP41.

. m » PROCEDURE  Adjustment for the height of the AP41

1 Loosen the 2 fixing screws.

2! Turn the center part
counterclockwise to unlock it.

'3 Move it up or down until “236"
appears in the window.

4 Turn the center part clockwise to
lock it.

5 Tighten the fixing screws.

u P PRECAUTION For use of tribrach

* Use the plate level on the AP41 to adjust the tribrach
“ circular level as described in “19.2 Circular level’.
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Appendix 1: Manually indexing the vertical circle
by face left, face right measurements

-
-
=

i

* Like all theodolites, the SET will have a small vertical index
error. For angle measurement of the highest accuracy, the
vertical index error can be removed as follows:

—ut
3
S

2 |

- = Set Parameter “V circle indexing” to “Manual’. See chapter 20.

S |
= |

= |

~

=5

=

P PROCEDURE Manually indexing the vertical circle

] 1. Level the SET.
ZA vV 1 |
HAR 60 00" ’h V1" is displayed.

2. Inface left (V1), accurately
sight a clear target at a
horizontal distance of about
30m.

3. Press <OSET>.

“V2” is displayed.

g

4. Loosen the horizontal clamp
and rotate the upper part of the
SET through 180°. In face right

(V2), accurately sight the same
target.

5. Press <OSET>.

The vertical circle has been
M <C wm,_.vr|r|. : indexed.
i N ZA B9°10 40" * If the power is switched off, the
HAR 240°09' 90" w2 vertical circle should be indexed
s er ' ] again.
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Appendix 2

Appendix 2

Appendix 2: For distance measurement of the
highest accuracy

« Atmospheric correction
The SET uses a beam of infrared light to measure the m _
distance. The velocity of this light in the atmosphe varies
according to the temperature and pressure. The distance e
will be changed by 1ppm by: o

- a variation in temperature of 1°C

- a variation in pressure of 3.6hPa

(A 1ppm change means a 1mm difference for every 1km of
measured distance.)

To obtain distance measurement of the highest accuracy,
the temperature and pressure must be carefully measured
by accurate equipment.

» The ppm correction should be applied when the o
calculated ppm value is over +5ppm or if the slope
distance is more than 200m.

« 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, measure temperature
and pressure at the instrument and target stations, then
calculate the average values.

Average temperature = (11 +12)/2 e

Average pressure = (p1 +p2)/2

TINTE

l?.’

£ 4

Midpeoint C

Instrument station A
Temperature 11

Pressure p1 Target station B

Temperature t2
Pressure p2

r

Avera

-
_
3
3
3
3
3
3
=g
E
3
3
3
3
. 3
.M.
- §

e.g.

Influence of relative humidity
The influence of humidity is very small. It is mainly of
importance in very hot and humid conditions.

Correction factor B (ppm)
0.045 x e (hPa)
1+ 0.003661 x t (°C)
e: Partial water vapour pressure
t: Temperature

If you take the influence of relative humidity into account,

please set the correction factor (ppm) by the following

method.

7 Input the temperature and pressure values. The
correction factor A is calculated and displayed at the end
of 1st line of display. Measure the distance D.

12 Measure the relative humidity and read the correction
factor B from above formula. For pressure between
500hPa and 1400hPa, a difference of less than 0.1ppm
will be present.

{3 Calculate D' by using the following formula.

1+ (A+B) x10°

D= %.._%»»‘x usmo x D (m)

Temperature: 30°C, Pressure: 1020hPa,

Relative humidity: 80%

Measure distance corrected by only the correction factor A-

2000m

A=12 (the end of first line of display), B=1.4

. 1+{12+1.4) x 10°x 2000
/it o s —— =2000.0028(m)

162
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Appendix 3

Appendix 4

Appendix 3: Earth-curvature and
refraction correction

= When measuring the horizontal distance and height
difference, the earth-curvature and refraction correction can
be selected by the parameter “C + R correction”.

* Difference between “no correction” and “applied

correction”
(No correction)

Horizontal distance: H = S x sin 7

Height difference: V
(Applied correction)
Horizontal distance: H'

Height difference: V = S x cosZ +

Target

=S x sinz -

=Sxcos?Z

1-K/2

R

1- o
e XS EIEZ

XS xsinZ xcos 7

K

S: Slope distance

{atmospheric corrected value)

(0.142)

e.g.: Correction value at Z=70° (K=0.1 42)

Z: Veriical angle (0 at zenith)
K: Atmospheric refraction constant

R: Radius of the earth
(6.372 x 10°m)

L S LI 5 F R B O C T T T S ——

M

[S distance | 200m 500m

S distance 1000m | 1500m
H-H  |-0.002m -0.012m _-Poma[ |-0.105m |
V-V 0.002m 0.015m  [0.059m 0.134m

m

m

P NOTE The horizontal distance is the distance measured at the
height of the surveying point above sea level. If required,
reduce this distance to the average sea level and apply the

local projection correction.

m m

NOAT A AW W W W W W W W W

m

* Plumb bob

Appendix 4: Standard accessories

If the weather is calm, or for
initial tripod centering, the
plumb bob can be used for
centering. To use, unwind the
plumb bob and attach it to the
hook inside the centering
screw. Use the cord grip piece
to adjust the cord length.

To mount the CP7, slide it into
the tubular compass slot. To
use, loosen the clamping screw
to free the compass needle.
Turn the instrument in the face
left position until the compass
needle 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.

P NOTE Magnetism and metal will influence the tubular compass,

making it incapable of projecting true magnetic north. Do not
use the magnetic north indicated by this compass for base

line surveying.

* Handle

The carrying handle can be

removed from the instrument as

follows:

1! Unscrew the handle
securing screw

2 Slide the handle to the side

3' Remove the handle

SRR AR R

SR
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Appendix 5

Appendix 5

» Diagonal eyepiece DE17A

The diagonal eyepiece is
convenient for near-vertical
observations and in places
where space around the
instrument is limited. Remove
the handle and the telescope
eyepiece by unscrewing the
mounting ring, and screw in the
diagonal eyepiece.

» IMPORTANT When the diagonal eyepiece is attached, SET W's
capacity of water resisting is reduced.

» Solar filter OF1/OF1A

For observations to the sun,
and where glare is present.
The OF1 and OF1A (flip-up
type) filters are mounted on the
objective lens.

nil

(1T
L. LY

Wi

[ EH)
"

-

o
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» Electronic field book SDR series

SDR

Computer

_

Plotter

The SDR series collects and
stores slope distance and.,
vertical and horizontal angle
data from the SET.
Calculations can be performed
on the data so that the
measurements can be verified
in the field. The stored data
can be transmitted to a data
processing system.

P IMPORTANT When the SET W is connected with the SDH series,

its capacity of water resisting is reduced.
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MAINTENANCE

STANDARD EQUIPMENT i
=
o

¥i

MAINTENANCE

1. Make sure that the inside of the carrying case and the
instrument are dry before closing the case. If moisture is
trapped inside the case, it may cause the instrument to
rust.

| STANDARD EQUIPMENT

] UG

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 particies. Then, after
providing a little condensation by breathing on the lens,
wipe it with a soft clean cloth or lens tissue.

e

w

3. Do not wipe the displays and keyboard or carrying case
with an organic solvent.

7
ir

-

Store the SET in a dry room where the temperature
remains fairly constant.

5. Check the tripod for loose fit and loose SCrews.

U4

6. Itany trouble is found on the rotatable portion, screws (©,

D®®®Dand®) or optical parts (e.g. lens). contact
your SOKKIA agent.

ol

2
=~

When the instrument is not used for a long time. check it at
least once every 3 months.

e
u

8. When removing the SET from the carrying case, never pull

SETSF/5FS/AW/IBWS ... 1 9 Plumbbob ... ... 1 . ; .

¢ Internal battery, BDC25A ... .1 10 Tool pouch : - | it out by force. The empty carrying case should then 6

‘3. Battery charging adaptor, 11 Screwdriver 1 closed to protect it from moisture.
EBC19 ... I M MM:m wEw:. ...... s “ = MH

£ Battery charger, 3 Adjusting pin ..o, = . o
CDC27/31/31A/47 ... 1 14 Cleaning cloth . 1 9. Check the SET for proper adjustment periodically to

5 Tubular compass, CP7 ............ 1 15 Operator's manual WUV [ u maintain the instrument accuracy.

6 Lenscap... . 1 Atmospheric correction chart .1 = - #

/ Lens hood 55 16 Carring case (SC129) ..., A

& Vinyl cover 1 2
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SPECIFICATIONS = i SPECIFICATIONS
S |
SPECIFICATIONS CES Distance measurement
i Measuring range: (Slight haze, visibility about 20km, sunny
Telescope - - periods, weak scintillation)
Length: 165mm %ﬂ ..l..u Compact prism CP01: 1.3 to 700m
Aperture: 45mm Standard prism AP x1: 1.3 to 1200m
Magpnification: 30 x m“. .."u Standard prism AP x3: 1.3 to 1600m
_Sm@m“. Erect Minimum display: Fine measurement: 1mm
Resolving power: 3 &’ Wu Coarse measurement: 1mm
_ﬂ,m_.a ol sw? 1-30' (26m / 1000m) e Tracking measurement: 10mm
IR RUEE lm ; e - g Maximum slope distance: 9999.999m
Reticle illumination: Bright or dim settings e : , :
: bl Distance unit: melers / feet (Selectable with parameter)
(Selectable with parameter) .
— - (Changeable for 5 seconds with keyboard)
Angle measurement - "M Accuracy: (3 + 2ppm x D)mm
Horizontal and vertical Incremental with 0 index - 3 (unit: mm, D: Measured distance. Fine
circles type: [l measurement)
Angle units: Degree / gon / mil {Selectable with Measurement mode: Fine & repeat measurement/
parameter) s ..MH Fine & single measurement/
Display range: - Fine & average measurement/
IOQ.NOD~NH m._:.@_m” -3599° 59’ mw._. to 3599 59' 59" ",“ lu Coarse & m_—a_@_m measurement
§.<m1_om_am:w_m”. o._oo to 359" 59' 59" s [ (Selectable with parameter)
inimum display: 1 Ao.m_am_o: / 0.005mil) /5" (1rngon / . Tracking measurement (Selectable with
0.02mil) b uu .
_ s st keyboard)
(Selectable with parameter) Masciring fime: When “C + R dhina” 51 Bl
Accuracy: Standard deviation of mean of -y Uu ine; ( w_._ ¥ OREOEPR- EHUL o
measurement - - applied.)
take in positions | and Il (DIN 18723) : T -
5" (1.5mgon / 0.02mil) = mu I Fine Coarse Tracking
Measuring time: Less than 0.5sec. Slope distance 47s+every3.2s | 17s 1.4s+every0.3s
Automatic compensator: m_m_m.ﬂmc_m OZ.?. & H/only V) / OFF = MH Horizontal distance | 4.7s + every 3.3s o e
Type: Liquid, 2-axis tilt sensor s Height difference
Minimum display: Same as the angle displa : e >
Range of compensation: 3 E Y z= 2] |Coordinates 515+ every 3.3s | 2.4s | 1.75+ every 0.7s
— St
Measuring mode: ..J.m_s . 0.7s + every 0.5s
Horizontal angle: Right / Left / ﬁmum:zcz !/ Hold - Mu Horizontal distance | 5.8s + every 3.3s " 2.9s Jﬁmmlmtﬂme.]mé 0.7s |
(Seleciable with keyboard) — between 2 points |
Vertical angle: Zenith 0/ Horizontal 0/Horizontal +90 e M _
(Selectable with parameter) =
Slope in % (Selectable with keyboard)
= =l
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SPECIFICATIONS

Signal source:

Light intensity control:

Atmospheric correction:
Temperature input range:

Pressure input range:

ppm input range:
Prism constant correction:
Earth-curvature and
refraction correction:

Power supply
Power source:

Working duration at 25°C

Water resistance:
Charging time:

Infrared LED
Automatic

-30 to 60°C (in 1°C steps) /

-22 to 140°F (in 1°F steps)

500 to 1400hPa (in 1hPa steps)/

375 to 1050mmHg (in TmmHg steps)/
14.8 to 41.3inchHg (in 0.1inchHg steps)
(Selectable with parameter)

-499 to 499ppm (in 1ppm steps)

-99 to Omm (in Tmm steps)

ON / OFF (Selectable with parameter)

Ni-Cd rechargeable battery, BDC25A
(6VDC)
Distance & Angle measurement:
(Fine & single measurement,
measurement interval = every 30 secs)
BDC25A: About 5 hours (About 600 points)
Optional battery BDC12: About 25 hours
(About 3000 points)

Angle measurement only:

BDC25A: About 9 hours

BDC12: About 45 hours
BDC25A: Conforms to IPX7
CDC27/31/31A/ 47: About 80 minutes
CDC11 /11D / 11E: About 15 hours

(&
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SPECIFICATIONS

General
Water resistance:
Display:

Keyboard:

Sensitivity of levels:
Optical plummet:
Horizontal and vertical

fine mation screw:
Self-diagnostic function;

Power saving auto cut off:

Data recording:

Data output:

Operating temperature:
Instrument height:
Size:

Weight:

Conforms to IPX7 (SETSW/SET5WS)
2 LCD dot matrix displays on each face
20 characters x 4 lines

5 softkeys

Allocating functions for keys and register
locations are available

Plate level: 40" / 2mm

Circular level: 10'/ 2mm

Image: Erect

Magnification: 3x

Minimum fucus: 0.5m

1-speed motion

Provided

30 minutes after operation / On / off with
key (Selectable with parameter)

3000 point data can be stored in memory
Asynchronous serial, RS-232C com patible
-20 to 50°C

236mm (9.3inch) from tribrach bottom
150(W) x 165(D) x 353(H)mm

(with handle and battery)

SET5F: about 5.4kg

SET5FS: about 5.5kg

SET5W: about 5.6kg

SET5WS: about 5.7kg

(with handle and battery)

£
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ATMOSPHERIC CORRECTION CHART REGULATIONS

| ATMOSPHERIC CORRECTION CHART

T

A _ REGULATIONS —

* This chart shows the correcti i .
ion every 2ppm, while the "_ Radio Frequency Interference

atmospheric correction can be input to the SET for every

m

m.
Ly E o WARNING: Changes or modifications to this unit not
« To conver! pressure in mmHg to hPa, divide by 0.75 - L expressly approved by the party responsible for compliance
2 . divide by 0.75. i ; ; i
. thority to operate the e ent.
To convert pressure in inchHg to hPa, multiply by 33.87. = .u.u i yaio L mere Rt B ep P
o v

hPa = mmHg / 0.75= 33.87 x i
j¢] 3.87 x inchHg NOTE: This equipment has been tested and found to comply

2o HN with the limits for a Class A digital device pursuant to Part 15

* To convert temperature in ° : \di _
b bl b b of the FCC Rules. These limits are designed to provide

*o__wm_mmowqmaxcﬁ_ww i m_ WH reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This
. = .;.H equipment generates, uses. and can radiate radio frequency
{Metric) (ppm) Y energy and, if not installed and used in accordance with the
e instruction manual, may cause harmful interference to radio
- .UH cormnmunications. Operation of this equipment in a residential
= area is likely to cause harmful interference in which case the
= mﬂ user will be required to correct the interference at his own
expense.
- .l.u
5 - ) Notice for Canada
S m mu This O_.mmm A digital mn_um@cm :,_mmﬁ all ao::mam:,ﬁ of
El — Canadian Interference-Causing Equipment Regulations.
m W = nu Cet appareil numérique de la Class A respecte toutes les
nmv e i - exigences du Réglement sur le matériel brouilleur du Canada.
Q
[ m -
g =
7
600 700 800 900 1000 1060
Pressure (hPa) -
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