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

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

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

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

* [Nederlands] BEVAT EEN NiCd BATTERI!J. DIENT GERECYCLEERD TE
WORDEN OF OP EEN CORRECTE MANIER VERNIETIGD
TE WORDEN.

*[Espaiiol]  CONTIENE UNA NiCd BATERIA. DEBE RECICLARSE O
ELIMINARSE ADECUADAMENTE.

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

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

* [Suomi] SISALTAA NIKKELI-KADMIUM AKUN.
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.

* [EAAnvixo] TEPIEXEI MITATAPIA NIKEAIOY-KAAMIOY.
TTPETIEI NA ANAKYKAQNETAI H NA KATAZTPEDPETAI ME
TON KATAAAHAO TPOITO.

For U.S.A. ATI‘ENTION

The product that you have purchased contains a rechargeable battery

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

Die Schweiz: Nach Gebrauch der Verkaufsstelle zuriickgeben.
La Suisse: Aprés usage a rapporter au point de vente.
Swizzera: Ritomare la pila usate al negozio.
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 Thank you for selecting the SET2100, SET31oo, SET3100s, SET4100, or SET4100s.

* Please read this manual carefully before starting to use the instrument. Keep this manual near
the instrument for easy reference

* Verify that all equipment is included by refem'ng to “28. Standard Equipment”.

¢ Sokkia is contlnuously conducting research and development in order to make its products

easier to use and enhance their precision. The specifications and general appearance of the
instrument may be altered without prior notification.

» Sokkia bears absolutely no responsibility for any profits or losses created through the use of
this system.

» Some of the diagrams and screen dlsplays shown in this manual are simplified for easier
understandlng







Always Follow Precautions for Safe Operation

» Forthe safe use of the product and prevention of injury to operators and other persons as
well as prevention of property damage, items which should be observed are indicated by

an exclamation point within a triangle used with WARNING and CAUTION statements in
this operator's manual.

The definitions of the indications are listed below.
Be sure you understand them before reading the manual’s main text.

. Ignoring this indication and making an operation error could
/N WARNING s g an

possibly result in death or serious injury to the operator.

A CAUTION Ignoring this indication and making an operation error couid

possibly result in personal injury or property damage.

/\ WARNING

» Donot use the unit in areas exposed to high amounts of dust or ash, in areas where there
is inadequate ventilation, or near combustible materials. An explosion could occur.

» Do not perform disassembly or rebuilding. Fire, eiectric shock or bums could result.
. Never look at the sun“through the telescope. Loss of eyesight could resuit.

* Do not ook at reflected sunlight from a prism: or other reflecting object through the tele-
scope. Loss of eyesight could resuit.

« Direct viewing of the sun during sun observa’non will cause Joss of eyesight. Use solar
filter (option) for sun observation.

A\ caution

* Secure handle to main unit with locking screws. Failure to properly secure the handle
couid result in the unit falling off while being carried, causing injury.

» Tighten the adjustment tribrach clamp securely. Failure to properly secure the clamp could
result in the tribrach falling off while being carried, causing injury.

. Do not use the carrying case as a footstool The case is slippery and unstable sc a person
couid slip and fall off it.




« Do not place the instrument in a case with a damaged catch, belt or handle. The case or
instrument could be dropped and cause injury.

¢ Do not wield or throw the plumb bob. A person could be injured if struck.

/A cauTion

» When mounting the instrument to the tripod, tighten the centering screw securely. Failure to
tighten the screw property could result in the instrument falling off the tripod, causing injury.

» Tighten securely the leg fixing screws of the tripod on which the instrument is mounted.
Failure to tighten the screws could result in the tripod collapsing, causing injury.

» Do not carry the tripod with the tripod shoes pointed at other persons. A person could be
injured if struck by the tripod shoes.

o Keep hands and feet away from the tripod shoes when fixing the tripod in the ground. A
hand or foot stab wound could resuit.

¢ Tighten the leg fixing screws securely before carrying the tripod. Failure to tighten the
screws couid lead to the tripod legs extending, causing injury.

/\ WARNING

* Do not use voltage other than the specified power supply voltage. Fire or electric shock
could result.

* Use enly the specified battery charger to recharge batteries. Other chargers may be of
different voltage rating or polarity, causing sparking which could lead to fire or burns:

« Do not place articles such as clothing on the battery charger while charglng batteries.
Sparks could be mduced leading to fire.

¢ Do not use damaged power‘cords, plugs or loose outlets. Fire or electric shock could
result.

« Do not use batteries or the battery charger if wet. Resultant shorting could Iead to fire or
bums.

. Do not use power cords other than tho'se designated. Fire could result.

. To prevent shorting of the battery in storage, apply insulating tape or equrvalent to the
terminals. Otherwrse shorting could occur, resulting in fire or burns.

¢ Do not heat or throw batteries into fire. An explosion could occur, resulting in injury.




/\ cauTion

» Do not touch liquid leaking from batteries. Harmful chemicals could cause bumns or blis-
ters.

* Do not connect or disconnect power supply piugs with wet hands. Electric shock could
resuit.




Before Using the Instrument

» The Lithium Battery .
The lithium battery, a backup baitery which retains data in the internal memory of the SET,
can back up data for approximately 5 years of normal use, but its lifetime may be shorter
depending on circumstances. Therefore be sure to replace the lithium battery after the
instrument has been used for 4 years, Ask your Sokkia service center to replace the bat-
tery for you. When the lithium battery is replaced all stored data is cleared. If the voltage
supplied by the lithium battery either declines or is completely discharged, the message

“Exchange sub bat.” is displayed. If the lithium battery completely fails, the data is entirely
cleared. We recommend that you store data you must retain to your computer.

e Battery .

The battery (nickel hydrogen storage battery) is not charged when the instrument is shipped.

Before using it, read the battery and charger operating manual and be sure to fuily charge
the batte‘ry.

» Loosening the Locking Screw on the Tribrach Shifting Clamp
When the instrument is shipped, the tribrach
Screw Holding the Tribrach shifting clamp is held firmly in place with a lock-
Shifting Clamp in Place ing screw to prevent the instrument from shift-
/ : ing on the levelling base. Before using the in-
— — strument the first time, loosen this screw with
]ﬁ'/ ‘ a screw-driver. And before transporting it,
tighten the locking screw to fasten the tribrach
shifting clamp in place so that it will not shift on
the levelling base.
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How to Read the Manual |

« This operating manual contains all information conceming your SET.
- Read it in the following sequence when you use the instrument the first ime.

STEP 1
STEP 2

STEP 3

STEP 4

Read “Introduction” and “Measurement Preparation.”

Read “Basic Measurements” as you actually operate the instrument to be-
come accustomed to the operating method.

Before performing measurements, try to perform the series of operations:
external observation, data recording, etc.

Read “Applied Measurements” as necessary.

 Using this instrument, it is possible to freely assign the functions using the soft key in
MEAS Mode. [t is, therefore, not possible to specify which function is. dispiayed at which
Jocation on which page of the screen. The operations explained in this manual are basi-
cally the settings at the time the instrument leaves the factory. '

» Functions corresponding to softkeys (@RI to are enclosed by brackets[ ]

in this manual.

» See “Input Range of Data Categories” for the input range of various data categories.

Special Features

o Your SET instrument displays easily understood measurement data, operat_ihg messages,
and error indicators using numerals and letters of the alphabet.

o The internal memory can store 3,000 data items.

¢ The data stored' in the internal memory can be transmitted to a computer.

* In addition to a reflective prism, it is possible to also use a reflective sheet as the target
during measurements.

¢ Because the telescope is extremely compact, it is possible to easily collimate the target.

vii
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INTRODUCTION

» This section of the manual explains precautions and the names of the parts of your SET.
Please read this carefully before using the instrument.

1. Precautions .....cccemeeccercrnsirecnsienieniioniinsseneessessnessesisnnanns 3
2. Parts of the INSUMENE ...c.c..cererereeareresreesescrecasesinrcnsinie 4
3. Key FUNCHONS ..o esineias st nsasne e sacssnssnssenas 5
4. Character Entry .cc.coeveerecenersvnninisiiienininiinessesessessnsessesesnes 7
5. Display SYMDOIS ...ccoveeecveicmsmrisninsinserissvene s s snnns 8
6. Mode Configuration ..........ccecvivemreemnrssrerssieesesnrsrensrsarssesens 9

6.1 Mode Diagram........ccceveemrueeene cesrerses s oeenennes 9

6.2 MenuTable .o 10







1. PRECAUTIONS

PRECAUTIONS

» Never place the SET directly on the ground.

Sand or dust may cause damage to the screw holes or the centering screw on the base
plate.

¢ Do not aim the telescope at the sun.
Doing so may damage the interior of the instrument.

¢ Protect the SET from direct sunlight, rain, or mist with an umbrella.
Exposure could affect the precision of the instrument or cause corrosion and other
damage.

o Never carry the SET on the tripod to another site.

¢ The SET is a precision instrument; it must be handled carefully. Protect it from heavy
shocks or vibration.

» When the adaptor leaves the SET, the vinyl cover should be placed on the instrument.
Dust or rain might cause an instrument malfunction.

¢ Turn the power off before removing the battery.
If you do not, the internal circuits of the SET could be damaged.

« When placing the SET in its case, first remove its battery and place it in the case in accor-
dance with the layout plan.
If it is stored with its battery still in place, the power could come on, causing improper
operation and completely discharging the battery. ’

o Before closing the cover on the case, make sure that the interior of the case and the SET
are both completely dry. If any moisture remains inside the case, the instrument could rust.




2. PARTS OF THE INSTRUMENT
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PARTS OF THE INSTRUMENT

Handle

Handle securing screw
Instrument height mark
Battery

Keyboard

Tribrach shifting clamp
(SET4100s/3100s: Shifting clamp)
Base Plate

Levelling foot screw

Circular level adjusting screws
Circular level

Display

Objective lens

Tubular compass slot

Optical plummet focussing ring
Optical plummet reticle cover
Optical plummet eyepiece
Horizontal clamp

Horizontal fine motion screw
Data output connector

External power source connector
Plate level

Plate level adjusting screw
Vertical clamp

Vertical fine motion screw
Telescope eyepiece
Telescope focussing ring

Peep sight

Instrument center mark




3. KEY FUNCTIONS

KEY FUNCTIONS

» The SET has a 28-key keyboard. The keys are a power switch key, an illumination key, 4
softkeys, 10 operating keys, and 12 alphanumeric keys.

lllumination key

Power switch key Power switch key
Operating keys To switch the power on, press @IYID -
—m—i\ To SV\{ItCh the power off, press (EaggP while
5 G = pressing @eIYHD -

Nlumination key

To switch the display and the telescope reticle
image illumination on/off, press

Softkeys Alphanumeric keys

Softkeys
The bottom line of the SET display lists softkeys which vary depending on the screen. Use

the keys @RI to at the bottom left of the keyboard to select the correspond-
ing softkey on the display. To view softkeys displayed on pages 2 and 3, press .

As an example, the following shows the settings of the softkeys displayed in MEAS Mode
when the instrument is shipped from the factory.

Page 1
[SDIST] . Start distance measurement
[4SHV] :  Change distance measurement category
[H.ANG] : Setthe horizontal circle to a required value
[EDM] :  Setthe EDM
Page 2
[0SET] 1 Set horizontal angle to 0
[COORD] : Find coordinate values of the target
[S-0] :  Start setting-out measurement
[REC] 1 Record observed data




3. KEY FUNCTIONS

Page 3
[MLM] . Start missing line measurement
{RESEC] : Start resection measurement
[MENU] : "Display measurement menu _
[HT] :  Set the height of instrument station and the target
Operating keys

ESC . Cancel previous operation and transfer from MEAS Mode to status screen
Change softkey display page

Turn shift mode on or off

Delete character/left

Input a space

Move cursor/selected option up

Move cursor/selected option down

Move cursor to the left/select other options

Move cursor to the right/select other options

Confirm entry or store data on that line and move the cursor to the next
line '

)°°*688gE

Alphanumerical keys with shift mode off

@D o@D : Numericalinput/selection of menu item
(. ) . :  Input decimal point
L :  Change symbol

Alphan’umeric keys with shift mode on

STU 1o GHI . Aiphabet input (a letter above each key is input when that key is

«© pressed.) '

= :  Start up the circular level display function (See “9.9 Explanations:

- Levelling Using the Tilt Angle Display”)

) :  Start up the retum signal check function (See “11.2 Returned-Signal
= checking”)

Read the foliowing section for detailed alphanumerié input instructions.




4. CHARACTER ENTRY

CHARACTER ENTRY

» Job names, data numbers, codes, etc. are entered to the SET using letters of the alphabet
and numerals. _ ‘

* Change between alphabetic and numerical entry by pressing )
An 8 is displayed on the right side of the screen when the SET is in alphabet entry mode.

Alphabet entry mode « — Numeral entry mode

Entry in alphabet and numeral mode is peh‘orrned as follows.

» PROCEDURE

[ Mem. / JOB ) o Three letters are assigned to each key.
JoB :NSEIEINE Each time a key is pressed, one of the three
' letters is displayed successively at the cursor
position.
) When the letter which must be entered is dis-
i played, press q to move the cursor to the po-

sition where the next letter will be entered.

o  Press to switch to numeral entry mode.

. When the entry is completed, press .
The original screen is restored.




5. DISPLAY SYMBOLS

DISPLAY SYMBOLS

¢ A number of symbois are used in MEAS Mode.
Their meanings are presented below.

PC . Prism constant

ppm : Atmospheric correction
S : Slope distance

H  : Horizontal distance

Vv : Height difference

ZA : Zenith angle (zenith 0°)

VA : Vertical-angle (Horizontal 0°/Horizontal 0° £ 90°)
V/% : Slopein %

HAR : Horizontal angle right

HAL : Horizontal angle left

HAh : Horizontal angle hold

£ : Tilt angle compensation on

Remaining battery power (BDC35, Temp. = 25 °C, EDM on)

k3 : 90to 100%
2 : 50t090%
B1 : 10t050% "
W0 : 0to10%




6. MODE CONFIGURATION

MODE CONFIGURATION

e The SET operates in a number of modes depending on your measurement needs. This

section explains the relationship between the various SET modes and presents tables of
the menus for each mode.

mMode Diagram

MEAS Mode » REC Mode

Meas. PC  -30] - |Rec 123rec
I i BT
#3 |0 = .Angle data
5, 1111.9828m rl3fd 3.Co0rd data
92°28°'10" I i .Stn data
HAR  120°30°10" 3 & 5 Note
I 6.View .
 SDIST | 4SHV [ H.ANG] EDM | < i L
-
- .
| = 4@‘ ' ' % Menu Mode 1
i I Menu '
£
. - 2.5-0
g i.gffset :
el .Repetition
Status Screen g . l\éilléﬁ '
A
Apr—17-97 13.55.44 7:Resection
SET2100 . ' - Instrument name ‘
No.123456 . — Instrument number
Ver. 11 g g:g 8:33 " |_P> Application software version
Job.JOBO1 — Job name

LVEAS T EEEEE

Memory Mode
Memor ‘ )
1.0bs.condition
2.Known data 2.Instr.const.
. 3.Code : ' 3.Date&time
. - 4.Comms setup
5.Unit

6.Key function




6.2 Menu Tabie

ﬂMenu Table

e Status Screen

[MEAS] : ToMEAS Mode

[MEM] :  To Memory Mode

[CNFG] : To Setting Mode

» MEAS Mode

[ _DIST] : Distance measurement

[ 4SHV] : Selectdistance mode (S=Slope distance/H=Horizontal distance/V=Height
difference)

[0SET] :  Set horizontal angle to 0

[H.ANG] : Set required horizontal angle

[R/L] .+ Select horizontal angle right/left

[REP] :  Repetition measurement

[HOLD] : Hold horizontal angle/release horizontal angle

[ZA/%%] : Switch between zenith angle/slope in %

[HT] :  Set the instrument station height and target height

[REC] : Data recording

[REM] : REM measurement

[MLM] ¢ Missing line measurement

[RCL] : Display final measurement data

[VIEW] : Display observation data for the selected JOB '

[EDM] :  Setting. EDM (atmospheric correction and target, distance measurement
method setting)

[COORD] : Coordinates measurement

[s-0] ' Setting-out measurement

[OFFSET] : Offset measurement

[MENU] : To Menu Mode

[RESEC] : Resection measurement

[Fm 1 Switch between meters/feet

[D-OUT] : Output measurement results to external instrument

* Memory Mode

1.JOB.cicteenee P To “JOB Management Screen”
2. Known data ................. To “Known Point Menu Screen”
3. Code reerenrranirennnee To “Code Setting Screen”
o Setting Mode _
1. Obs. condition.............. Observation condition setting
2. Instr. const. ..ovuenen...... Instrument constant setting
3. Date & time ................. Date & time setting
4. Comms setup.............. Communication conditions setting
BoUnit i Unit setting . o
6. Key function ................ Key setting

10



6.2 Menu Table

<REC Mode>
1. Dist data......c.coerneueeee. Distance measurement data recording
2. Angle data .................. Angle measurement data recording
3. Coord data .................. Coordinates data recording
4.Stndata ....ccreererceeenens Instrument station data recording
5.Note .o Note data recording
6. VIEW e Review

1. Coordinate .................. Coordinates measurement
2.80.iirreee Setting-out measurement

3. Offset veereicevecericereean, Offset measurement

4. Repetition .......cccovueunn. Repetition measurement .
5. MM e, Missing line measurement

6. REM..ccvrrererceceeceane REM measurement

7. Resection........ccceeeun..en. Resection measurement

-1
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8.  Setting Up the Instrument........c..cccooovevvemeeincne s, 16
8.1 CemeriNg ...ccccccci vttt erans 16
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7. MOUNTING THE BATTERY

MOUNTING THE BATTERY

e Fully charge the battery before measurement. See the battery operating manual and “24.
Power Supplies” for details concerning the battery.

NOTE: Switch off power to the SET before removing the battery.

» PROCEDURE Mounting the battery ~

1. Insert the battery by aligning the battery guide
with the guide hole in the instrument.

2.  Press the top of the battery until you hear a click.

> PROCEDURE Removing the battery -

1.  While pressing the round button (D, press the
release button @) downward.

2. Remove the battery by pulling it towards your-
self.

¢ To turn on the power immediately after this step, see "9. Power On and Preparation for
Measurement”.

15



8.1 centering

SETTING UP THE INSTRUMENT

* If the battery is mounted after the instrument is set up, the instrument will tilt. First mount
the battery, then do this operation.

mentering

Make sure the legs are spaced at equal inter-
vals and the head is approximately level.

Set the tripod so the center of the head is di-
rectly over the surveying point.

Step on the tripod shoes to make sure the tri-
pod is firmly fixed in the ground.

Place the instrument on the tripod head.

Supporting the instrument with one hand,
tighten the centering screw to fix it to the fe-
male screw on the base plate of the instrument.

6.  Looking through the optical plummet, turn the
optical plummet eyepiece to focus on the con-

Focussing on centric rings on the reticle.

the reticle

7. Turn the optical plummet focussing ring to fo-
cus on the surveying point.

16



8. SETTING UP THE INSTRUMENT

m_evelling

» If you require higher precision levelling after completing the following procedure, please
- refer to “9.9 Explanations: Leveling using the tilt angle display”.

» PROCEDURE

1. Adjust the levelling foot screws to center the
@ surveying point in the optical plummet reticle.

Tripod legs -~
adjustment

2.  Centerthe bubble in the circular level by either
shortening the tripod leg closest to the off cen-
ter direction of the bubble or by lengthening
the tripod leg farthest from the off center direc-
tion of the bubble.

3.  Adjustone more tripod leg to center the bubble.

4.  Loosen the horizontal clamp to turn the upper
part of the instrument until the plate level is
parallel to a line between levelling foot screws
A and B.

5.  Use levelling foot screws A and B to center the
bubble.
NOTE: The bubble moves towards a clock-
wise rotated levelling foot screw.

6. Turn the upper part of the instrument through
90°.
The plate level is now perpendicular to a line
between levelling foot screws A and B.

7. Uselevelling foot screw C to center the bubble.

17



8.2 Levelling

Tum the upper part of the instrument a further
90° and check to see if the bubble is still in the
center of the plate level.

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

a. Tum levelling foot screws A and B equally in
opposite directions to remove half of the
bubble displacement.

b. Tumn the upper part a further 90°, and use
levelling foot screw C to remove half of the
displacement in this direction.

Or perform the plate level adjustment described

in “21.1 Plate Level".

Turn the instrument and check to see if the
bubble is in the same position in all directions.
If it is not, repeat the levelling procedure.

10.

1.

12.

Loosen the centering screw slightly.

Looking through the optical plummet eyepiece,
slide the instrument over the tripod head until

the surveying point is exactly centered in the

reticle.
Retighten the centering screw securely.
Confirm that the bubble in the plate level is cen-

tered. If not, repeat the procedures starting from
step 4.

10.

1.

12,

Loosen the shifting clamp.
The instrument moves horizontally up to = 8 mm.

Looking at the surveying point through the opti-
cal plummet eyepiece, move the instrument to

center the surveying point on the reticle.

Gently tighten the shifting clamp.

18



9. POWER ON AND PREPARATION FOR MEASUREMENT

POWER ON AND PREPARATION
FOR MEASUREMENT

9.

 This section explains preparatidns which must be performed after the power is turned on
and before measurement begins.

9.1 Power on/off

8.2 Indexing the Horizontal and Vertical Circles
9.3 Focussing and Target Sighting

9.4 Display and Reticle lllumination

9.5 Setting the Instrument Options

9.6 Setting Date and Time

9.7 Restoring Set ltems to Initial Settings

9.8 Initializing the Data

9.9 .Explanations

mower on/off

» PROCEDURE

Press @CIID e Press @YD .

] ~ When the power is turned on, the display on
the left appears and the self-check is per-
formed.

Checking

—

'0 SET h If the instrument is operating normally, it is
ready for horizontal circle and vertical circle in-
dexing.

. When the measurement condition parameter

ZA 0 set “Horizontal circle indexing” is set to “Manual
HAR - 0 set (0° at power on), the horizontal angle is dis-
played in [HAR].

L .

Meas ﬁ_- e When the measurement condition parameter
' ~ “Verticai circle indexing” is set to Manual (by
sighting both faces), the screen on the left ap-
.Z- pears.
A Vi
HAR TaE; Og ; 00° For the indexing method, refer to “26. Manu-
| ' ally Indexing the Vertical Circle”.

19



& Horizontal dngle of 0 when POWET TG oy e sssssissimassns
- lItis possible to switch the horizontal circle mdexmg method from lndexlng by rotatmg

i the top of the mstrument” to “0° when power ison.”

: "“"”tndex_irrg*the*verticar”circle"‘based“cwfécefierface"right"meastrrement'-"""’-‘-"‘"”*-“““-“**m"-‘
- Itis possible to switch the vertical circle indexing method from “indexing by rotating ;
the telescope” to “indexing based on tace left/face right measurement.” For the index-

ing method based on face left/face right measurement, refer to “26. Manually Indexing
the Vertical Circle”.

T T

» PROCEDURE .

While pressing @I press *  While pressing @G rress @ESED -

NOTE: [f the battery has reached the level where it
should be replaced, the symbol shown on
— the left is displayed every 3 seconds.
: When it appears, stop all work as quickly as
.possible, shut off the power, and charge the
battery.

20



9. POWER ON AND PREPARATION FOR MEASUREMENT

Wdexing the Horizontal and Vertical Circles

« Either the horizontal circle indexing or the vertical circle indexing may be performed first.

» PROCEDURE

. Loosen the horizontal clamp and rotate the
upper part of the instrument until the SET -
beeps.

The horizontal circle is indexed. -

» PROCEDURE

. Loosen the vertical clamp and transit the tele-
scope.

When the objective lens crosses the horizon-
tal plane in face left, the SET emits a beeping
sound, and the vertical circle is indexed.

( ) When the horizontal circle and vertical circle
Meas. PC -30 y )
ppm 0 have been indexed, the screen on the left is
i3 displayed.
r

ZA 78°45'59"
HAR  120°31'31"

P1
IHMSEIIHHHEUMMEIEIE=
ﬁMea s PC -3 OT . If the error message on the left is displayed,
’ ppm 0 the instrument tilt has exceeded the tilt angle -
. k3 : compensation range. Level the instrument
v . again, then display the horizontal and vertical
ZA Out of range angles again.

HAR
_ P1]
OSET {COORDI- S-O-| REC §

NOTE: Be sure toindex the horizontal and vertical circles every time the instrument power
is turned on. :

21



9.2 Indexing Horizontal and Vertical Circles

+-No-automatic-til-angle-compensatiorn/only-vertical-angle compensations i« ummermur,
’ When the display is unstable because of vibration or strong wind, setting parameter can
i switch to either “no automatic tilt angle compensation” or “only vertical angle compensa-

i tion.”
i
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9. POWER ON AND PREPARATION FOR MEASUREMENT .

m Focussing and Target Sighting

»PROCEDURE

1.  Direct the telescope at a bnght and feature-
less background.

2.  Looking through the telescope eyepiece, tum
the eyepiece completely to the right, then
gradually to the left until just before the reticle
image becomes focussed.

This procedure reduces the load on your eyes
and eliminates the need for frequent
refocussing.

3. Loosen the vertical clamp and the horizontal
clamp, look through the peep sight to bring the
target into your field of vision, then tighten both
clamps.

4.  Tum the focussing ring to focus on the target.

5. Tum the vertical fine motion screw and the -
horizontal fine motion screw to accurately align

\ NN the reticle image and the center of the target.

Perform the levelling with both fine motion

Target Plate Reflective Prism screws so that in both cases the last tum is to
the right.

6. Usethe focussing ring to readjust the focus until
there is no parallax between the target and the
reticle image.

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

. ~Eliminating parallax = “9.9 Explanations: Eliminating 6f paraliax”

23



e et ot T

9.4 Display and Reticle Illumination

.38 Display and Reticle llumination

» In dark places, it is possible to illuminate the display and the telescope’s reticle image so
that they are easy to see.

» PROCEDURE

Press (EED 1.  Press (&P to tum the display and tele-
scope reticle image illumination on.

2.  Press (&g again to tum the illumination
off.

»-Ghanging-the reticle image |l|um|nat|on brightness - R B 0 e i by

¢« The brightness of the reticle image illumination can be changed from bnght to dark by
ettmg parameter.

24



9. POWER ON AND PREPARATION FOR MEASUREMENT

metting the Instrument Options |

¢ In Setting Mode, make sure that the parameters concerning measurement are set in ac-
cordance with measurement conditions.

« To confirm or change the parameter options, see “22. Changing Instrument Parameters”.

Screen Setting Parameter Options (* : Factory Setting)
OBSERVATION Atmospheric correction Temperature, air pressure *
CONDITION Temperature, air pressure, humidity

Earth curvature and refraction None * -
corection K=0.142
K=0.20
Vertical angle format Zenith 0° *
Horizontal 0°
Horizontal 0° £90°
Tilt correction Yes (horizontal and vertical angles) *
Yes (vertical angle only)
No
Collimation correction o Yes *
' _ ’ No
Reticle illumination Bright *
Dim
Vertical circle indexing Auto: Transit telescope *
Manual: By sighting both faces
Horizontal circle indexing ' Auto: Rotate upper part *
_ ’ Manual: 0° at power on
Automatic power cut off : Auto power cut off after 30 minutes *
Switch on/off by ke
Angle resolution SET2100 |1"=* -
. . _ 0.5"
SET3100/s |1° *
5
SET410058 {1° *
v 5*
Coordinates format N-E-Z *
E-N-Z
Distance mode initial display Slope distance (Sdist) *
| Horizontal distance (Hdist)
Height difference (Vdist)
Minimum distance display 1 mm *
(only the SET2100) 0.1 mm
Read-in JOB Enter the read-in JOB

25



9.5 Setting the Instrument Options

Screen Setting

Parameter

Options (* : Factory Setting)

COMMS SETUP

Communication speed (baud rate)

1,200 bps *

2,400 bps

4,800 bps

9,600 bps

19,200 bps

38,400 bps

Data length

8 bits *

7 bits

Parity

Not set *

Even

Odd

Stop bit

1 bit *

2 bits

Check sum

No *

Yes

Xon/Xoff

Yes *

No

UNIT

Temperature

OC*

°F

Air pressure

hPa *

mmHg

inchHg

Angle

degree *

gon

mil

Distance

metres *

feet
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9. POWER ON AND PREPARATION FOR MEASUREMENT

m Setting Date and Time

« ltis possible to set or revise the date and time displayed in the “Status Screen”.

» PROCEDURE

Press [CNFG]
Setting Mode Screen

Config.
2.Instr.const.
3.Date&time
4.Comms setup
5.Unit
6.Key function

\—

Select “3. Date & Time”,

press

Date & Time Setting Screen

rDate&time
Date :Jul-20-97
Time :143517

| o<

Entering date and time

Press [OK]

Setting Mode Screen

Press [CNFG] in the “Status Screen”.
The “Setting Mode Screen” is displayed.

Select “3. Date & Time” and press SN} .
The “Date & Time Setting Screen” is displayed.
It is possible to move the entry point between
date and time by pressing @ and £\ .

Enter the date and time using the numerical
keys.

The year, month, day, hour, minute, and sec-
ond are all two digit numbers.

Entry example: July 20, 1997 — 072097
2:35:17 p.m. — 143517,

When setting is completed, press [OK].

The date and time are checked and the “Set-
ting Mode Screen” is restored.

27



ﬂRestoring Set ltems to Initial Settings

* Restore the following items to the initial settings when the SET was shipped.

Observation Conditions:

Atmospheric correction factor setting, earth curvature and refraction correction, vertical
angle format, tilt correction, collimation correction, reticle illumination, vertical circle index-
ing, horizontal circle indexing, automatic power cut off, distance mode initial display, angle
resolution, coordinate format, minimum distance display (SET2100 only).

Communication Settings:
Transmission speed, data length, parity, stop bit, check sum flow control (Xon/Xoff)

Units:
Temperature, air pressure, angle, distance

EDM Settings:

Temperature, air pressure, humidity, atmospheric correction factor, target, prism constant
correction value, distance measurement method, average measurement frequency.

Key Array:
Key array when the SET was shipped

» PROCEDURE

While pressing (@@, pressandhold ¢ While pressing @& press and hoid [ ON )
with the power turned off.

When the SET is tumed on and is in normal
vertical circle and horizontal circle indexing
stand-by status, release the @[NP and

buttons.

Initializing of the Data

* Initialize the data. The following data is initialized.

» Data within all jbbs.
* Coordinate data within memory
*» Code data within memory

28



9. POWER ON AND PREPARATION FOR MEASUREMENT

‘While pressing @8, @) and o
@ZP  rress and hold @EIVED

" With the power shut off, continuousty press

@D vwhile pressing @&, @ and
@2 - Turn the power on, and when the
instrument is in stand by for normal vertical
circle and horizontal circle indexing, lift your
fingers from the keys.

+ When measurement observation parameter “Horizontal circle indexing” is set to default,
the position of the horizontal angle of 0° set just before the power was turned off and the
horizontal right and left is stored in the internal memory until the backup lithium battery
runs down. If horizontal circle indexing is performed after power on, the angle from the
position of the stored 0° is displayed.
This function is a useful way to reproduce the original dispiay when the battery must be
repiaced during measurement or after the automatic power off function has activated.

» When the I' symbol is shown on the display, the vertical and horizontal angles are auto-
matically compensated for small tilt errors using the 2-axis tilt sensor.

Meas. PC -30
‘ ppm DO
_ #3
ZA - 89°59’54”
| HAR  117°32'21°"
: A
§_OSET Jcoorn} S0 | REC J

Compensated horizontal angle = Measured horizontal angle +

Read the automatically compensated angles

when the display has stabilized.

The horizontal angle error (vertical axis error)
fluctuates according to the vertical axis, so
when the instrument is not completely levelled,
changing the vertical angle by rotating the tele-
scope will cause the displayed horizontal angle
value to change. The displayed horizontal angle
value will not change during telescope rotation
when the instrument is correctly levelled.

Tilt in angle Y
tan (Vertical angie)

* When the telescope is directed close to the zenith or nadir angle, tilt compensation is not
applied to the horizontal angle.

29



9.9 Explanations

» EXPLANATICN

* Parallax is the relative displacement of the target image with respect to the reticle when
the observer’s head is moved slightly up and down or to the sides while looking through
the telescope. Parallax will introduce reading errors and must be eliminated before obser-
vations are taken. Parallax can be removed by refocussing the reticle.

> EXPLANATION Power.ca

* To save power, power to the SET is automatically cut off if itis not operated for 30 minutes.
It is possible to turn the automatic power cut-off function on or off using the observation

condition setting screen. For the setting method, see “22. Changing Instrument Param-
eters”.

» EXPLANATION

» The SET has a collimation correction function which automatically corrects horizontal angle

errors caused by horizontal axis and levelling axis errors. The collimation of the angles
displayed are automatically corrected. :

» Itis possible to display the state of tilt of the instrument graphically or numerically and level
the instrument. The tilt angle corréction range is +3'.

» PROCEDURE

1. After pressing with any screen displayed
Press (8. then press S to set shift mode, press () -

, The circular level is graphically displayed.
Tilt * @ " represents the bubble in the circular level.
y The range of the inside circle is +3' and the
range of the outside circle is +4'.
2. Move the “ @ " to the center as instructed in
S © “8.2 Levelling”.
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9. POWER ON AND PREPARATION FOR MEASUREMENT

3.  Tum the instrument until the telescope is par-
allel to a line between levelling foot screws A
and B, then tighten the horizontal clamp.

. Press [DIGIT] ‘ 4. Press [DIGIT].
o The X (horizontal) direction and the Y (verti-
Tilt l cal) direction tilt angles are displayed.

X -0°00'12”

Y 0°0043”
{crart] ‘
Setting the tilt an.gle to 0° with level-- 5.  Setthefiltangle to 0° using levelling foot screws
ling screws. A and B for the X (horizontal) direction and lev-
elling screw C for the Y (vertical) direction.
Press [GRAPH] Press [GRAPH] to return to graphic display.

Press : 6. Press .

The original screen is restored.
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BASIC MEASUREMENTS

« This section of the manual explains the angle measurement, distance measurement, and
coordinate measurement: three measurements which can be performed in MEAS Mode.

¢ Measurement daia can be recorded in the instrument’s intemafmemory.
For the recording method, see “19. Recording in Record Mode”.

MEAS Mode Screen

. When the preparations for measurement 7 to

ZA 78°45° 58"
HAR  120°31'31”

Meas PC  -30 ) 9 are completed, the instrument is in MEAS
' ppm 0 mode.
{ K]
S 1234.567m [

P1
anm
10. Angle Measurement ........cccvcvvvineicrsnnersnieninceiesennsasseene 35
10.1 Measuring the Horizontal Angle Between Two Points

(Horizontal ANGIE 0) .eceeeemivnienceceieneecireseenraenen 35

10.2 Setting the Horizontal Circle to a Required value
(Horizontal Angle HoId) .....ccoeeeevmnreeireiireen e 37
10.3 Horizontal Angle Display Selection <Right/Left>..... 39
10.4 Horizontal Angle REpetition ...........e..ueereerersserrersarenss 40
10.5 SIOPE iN % wvverererereererrerraenes renersnenesrerasses b et rasreaas 43
11. Distance Measurement ......cocvvennciiiniensenescinersnennees 44
11.1 Settings For Distance Measurements ..................... 44
11.2 Retumed Signal Checking ......cc.coveeeirevemencresecnsnne 48
11.3 Distance and Angle Measurement .........cccceeveeeeennee 49
11.4 Review of Measured Data .......cocoemviereericinivincesennnens 51

11.5 Measuring Distance and Outputting the Data to a
COMPULET ..oerrrreeerecrrerecrmsssisssanssnsessessessesesanssnsssnne 52
12. Coordinate Measurement ........cceumeecceiniiinireieninnsniennnens 53
12.1 Entering Instrument Station Data ...............ovceeee. 54
12.2 Azimuth Angle SEHiNG .....creureerescemseceseenrasersensaseren: 57
12.3 3-D Coordinate Measurement ..........ccoeeeiencinicienenne 59
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10. ANGLE MEASUREMENT

'ANGLE MEASUREMENT

¢ This section on angle measurement explains the following procedures.
10.1  Measuring the Horizontal Angle Between Two Points (Horizontal Angle Q)
10.2  Setting the Horizontal Circle to a Required value (Horizontal Angle Hold)
10.3  Horizontal Angle Display Selection <Right/Left>
10.4 Horizontal Angle Repetition
10.5 Slopein %

» When recording the measurement data, refer to “19.2 Recording Angle Measurement
Data”.

The instrument is precisely above the survey point.

The battery is sufficiently charged.

The horizontal circie and vertical circle indexing have been compieted.
The parameters are set in conformity with measurement conditions.

bl

Measuring the Horizontal Angl’e Between Two Points
(Horizontal Angle 0) '

+ To measure the included angle between two points, the horizontal angle can be setto 0 at
any direction.

> PROCEDURE :

Press 1. Press on the first page of the “MEAS
MEAS Mode Screen (Page 2) Mode Screen”.
. P - ‘
e a, s pgm 3 8 Softkey Page 2 is displayed.
K

ZA 89°59’'54"
HAR  117°327 21"

{LOSET |coorp| S_0 | REC_J
Press [0SET] [0SET] 2.  Press [0SET].
an |
Meas. Egm _38 [0SET] flashes on and off.
i3

3.  Press [0SET] again.
{ ZA 89°59'54"
HAR 0°00'00"

The horizontal angle of the collimation direc-
RLUSET [coorn] S-0 | Rec | tion is 0°.
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10.1 Measuring the Horizontal Angle Between Two Points (Horizontal Angle d)

> EXAMPLE
1st target
O\
Instrument Staﬁ_on
Press [0SET] [0SET]
[Meas. PC -30
ppm 0
#3
I

ZA 89°59° 547
HAR 0°00'00"

Loser A

2nd Target
.O\/?/VO
{ Meas. . PC -30]
ppm- 0
: a3
. I
ZA 89°59° 54"
HAR  117°32'21" -
L‘

1. Using the horizontalblémp and the'hoﬁzonial
fine motion screw, sight the first target.

In the second page of the “MEAS Mode
screen,” press [0SET].

[0SET] will flash, so press [0SET] again.

The horizonta!l angle at the first target is 0°.

Sight the 2nd target.

The displayed horizontal angle (HAR) is the in-
cluded angle between the two points.
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-10. ANGLE MEASUREMENT

A Setting the Horizontal Circle to a Required value
- (Horizontal Angle Hold)

* You can set the horizontal angle in the sighted direction to any required value.

» PROCEDURE

Press[H.ANG] = - 1. In the first page of the “MEAS Mode Screen,”
Required Angle Setting Screen press [H.ANG]. '
H angle
ﬁ f\}% . 2 The “Required Angle 'Setting Screen” appears.

When tuming the horizontal angle to the right,
[HAR] is displayed, when tumning it to the left,
[HAL] is displayed.

LB S| ]

Enter the Angle, press 2.  Enter the angle you wish fo set from the key-

MEAS Mode Screen (First Page) board, then press .

' . W -

Meas. PCm _38 The “MEAS Mode Screen’ is restored and the
PP K value which is set as the horizontal angle is

displayed.

ZA 89°59°54"

HAR 0°01'00"

IEEMI )

. Entry Rules S

ve When you wxsh to enter 90 30 20 -input "90.3020.™ : ‘
etter/numeral of the entered value : m (erases the Ietterlnumeral to
the Ieﬂ of the cursor) '
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10.2 Setting the Horizonta! Circle to a Required value (Horizontal Angle Hold)

» REFERENCE

e It is possible to use the horizonal angle hold function to set the horizontal angle’ of the

sighting direction to a required angle.

« In advance allocate the function keys

“23. Key Function Allocation”.
» PROCEDURE

Measurement Mode Screen
Display the desired angle of the
horizontal angie.

Meas. PC -390
ppm 0
#3
_ I
ZA 89°59'54"
HAR 90°00'00"
[P1]
ISDIST ] 4SHV | HOLD | EDM_§
Press {HOLD] [HOLD]
{ i j
Meas. PC -30
ppm 0
(K}
I
ZA 89°59'54"
HAh 90°00'00"
[P1]
{SDIST | 4SHV | HOLD | EDM _§
After sight the target
Press [HOLD] _
Meas. PC —EBW
ppm 0
i3
: - L
ZA 89°50'54"
HAR 80°00'00"
=
SDIST | 4SHV [HOLD | EDM _§

to display [HOLD]. For the allocation method, see

In MEAS Mode, display the screen which in
[HOLD] is registered.

Use the horizontal clamp and the fine motion
screw to display the desired angle of the hori-
zontal angle.

Press [HOLD] twice.
The horizontal angle is in the hold status.

The horizontal angle display is [HAh].

Sight the target and press [HOLD] once.

Horizontal angle [HOLD] is canceled and the
desired angle is set for the target.
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10. ANGLE MEASUREMENT

({Ux3 Horizontal Angle Display Selection <Right/Left>

o |t is possible to switch between horizontal angle clockwise display and bhorizontal angle
counterclockwise display.

o Inadvance allocate the functions keys to display [R/L]. For the allocation method, see “23.
Key Function Allocation”. ‘

» PROCEDURE

MEAS Mode Screen 1. In MEAS Mode, display the ‘screen in which
( Meas PC _3? [R/L] is registered. i '
ppm 0 . . .
i3 Horizontal angle display becomes clockwise
» r (HAR).
ZA 89°59'54” '
HAR 117°31°21"
_
L R/L | 4SHV JH.ANG] EDM |
Press [R/L] 2. " Press[R/L).
Meas. Egm —38 Horizontal angle display switches from clock-
%3 wise (HAR) to counterclockwise (HAL).
I
ZA 89°59°'54" "HAL = 360° — HAR
HAR 242°28°39" : _
m Press [R/L] once more to return to clockwise.
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10.4 Horizontal Angle Repetition

Worizontal Angle Repetition |

« To find the horizontal angle with greater precision, perform repetition measurement.

« In advance allocate the function key to display [REP]. For the allocation method, see “23.
Key Function Allocation”.

e It is also possible to perform repetition measurement when [MENU] on page 3 of the
MEAS Mode Screen is pressed to enter Menu Mode, then “4. Hepe’_tition” is selected with-
out allocating the function keys.

1st Target (BS) 2nd Target (FS)
o) e
3rd meas. Starts 3rd meas. end (average of three measurements is displayed)
2nd meas. Starts 2nd meas. end (average of two measurements is displayed)
1st meas. Starts 1st meas. end (the angle between 2 points is displayed)
Station

» PROCEDURE

Press [REP]
Repetition BS Sighting Screen 1. In MEAS Mode, press [REP].
gF'rSt Time) N " Repetition BS Sighting Screen is displayed.
Repetition
HA 0°00°00 The horizontal angle is 0°.
Reps. 0
Ave. 0°00°00”
ZA - 89°59'54”
HAh 0°00'00”
Take BS
[0 K}

Sighting First Target, press [OK] 2.  Sighting 1st target, press [OK].
Repetition £S Sighting Screen is '

clisplayed (First Time) . The repetitioﬁ FS Si'ghting Screenis displayed".,‘ :

Repetition

HARp 0°00°00”
Reps. 0

Ave. 0°00°00”

ZA 89°59'54"

| HAR 0°00°'00”

Take FS

fcE] [0 K]

o
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10. ANGLE MEASUREMENT

Sighting 2nd Target, press [OK]
Repetition BS Sighting Screen
(Second Time)

Reﬁetition
HA 40°00'00"
Reps. 1

Ave. 40°00°00"
ZA 91°59'54"
HAh  40°00°00"

Take BS
Lcc] Lo}

Sighting 1st Target, press [OK]
Repetition FS Sighting Screen
(Second Time)

Repetition W
HARp 40°00'00"
Reps. 1 -

Ave. 40°00°00°
ZA 89°59°54”
HAR 0°00'00"
Take FS

[ C_E | [ 0 K]

. Sighting 2nd Target, press [OK]
Repetition BS Sighting Screen
(Third Time)

Repetition 1
HA 80°00° 00"
Reps. 2

Ave. 40°00°00"
ZA 91°59'54"
HAh 40°00°'00°
Take BS :
 C E | | 0 K|

—/

Bepetition measurement com-
pleted, press

. Sighting 2nd target, press [OK].

Thé Repetition BS Sighting Screen is displayed
a second time.

Retium fo the measurement of 1 st target the first ime and redoit:
. {Effective when the-display shows ‘“Take BS

Sighting 1sttarget the second time, press [OK].

The Repetition FS Sighting Screen is displayed
a second time.

Sighting 2nd target, press [OK].

The Repetition BS Sighting Screen is displayed
a third time.

The cumulative value of the horizontal angle is
displayed on the second line (HAh), and the
average value of the horizontal angle is dis-
played on the fourth line (Ave.).

When continuing the repetition measurement,
repeat procedures 4 to 5.

When the repetition measurement is com-
pleted, press .
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10.4 Horizontal Angle Repetition
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10. ANGLE MEASUREMENT

MSIope in %

. It is possibie to dxsplay the gradient as a %.

¢ Inadvance allocate the functlon key to display [ZA/%]. For the allocatlon method, see “23.
Key Function AIlocatlon

100% 100%

0% 0%

-100% " [F =ity —100% ) . -

» PROCEDURE

S e e e o L o

MEAS Mode Screen . 1. In MEAS Mode, dusplay the screen in which
Meas. PC -30 ) [ZA/%] i is. registered.
ppm 0
43
I
ZA 89°59'54"
HAR 117°827217 -
Press [ZA/%] " 2. Press[ZAM%].
Meas. PC- -30 | . The vertical angle (ZA) is dlsplayed as a gradi-
ppm 0 ent (V%).
| K] °
. S ’
V% -0.402 % - - Press [ZA/%] again to return to the original
HAR  117°32'21" vertical angle display.
{[im'l )

3 Dlsplay Range * Withi

N1 000

. When parameter'Vemcal angle fonna is set to [honzontal 0°] or to [honzontal i90°]
[VA] is dlsplayed instead of [ZA] Lk Lo




11. DISTANCE MEASUREMENT

AN DISTANCE MEASUREMENT

11.1
11.2
11.3
11.4
11.5

* This section explains the following distance measurement items.

First complete the preparations in 11.1 to 11.2 in order to perform distance measure-
ments. :

Measuring Distance and Outputting the Data to a Computer

Settings for Distance Measurements
Retumed Signal Checking

Distance and Angie Measurement
Review of Measured Data

mSeuings for Distance Measurements

-e Perform the following four settings as preparation for distance measurements.
~« Atmospheric correction factor

* Target type

* Prism constant correction value

» Distance measurement mode

» EXPLANATION

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

NOTE:

~ To obtain the average refractive index of the air throughout the measured light

path, you should use the average atmospheric pressure and temperature. Take
care when calculating the correction factor in mountainous terrain. See “27. At-
mospheric Correction for High Precision Distance Measurements”.

-e The SET is designed 50 that the correction factor is 0 ppm at an air pressure of 1,013 hPa
and a temperature of 15°C, .

e By inputting the temperature and air pressure values, the comection value is caluculated
and set'into the memory.

Calculate the atmospheric correction factor as shown in the following formula.

ppm =

278.96 — —— 0:2904 x air pressure (hPa)
1 +0.003661 x air temperature (°C)

"I the atomospheric correction is not required, set the ppm value to 0.




11. DISTANCE MEASUREMENT

e ltis also possible to enter the atmospheric correction factor by directly entering the ppm

value. To input ppm value, read the correction factor from the “Atmospheric Correction
Chart”, '

» Formore precise measurements, account for atmospheric corrections related to humidity.
See “27 Atmospheric Correction for ngh Precision Distance Measurements”.
When.a SET is shipped from the factory, it is set so that only the corrections to tempera-
ture and to air pressure are performed. When you wish to set humidity, first change the
- atmospheric correction factor setting of parameter No. 1 to [+humidity], then set the atmo-
spheric correction factor. For details, see “9.5 Setting Measurement Conditions Param-

eters”.
» EXAMPLE
S o The atmospheric correction factor from the
Temperature (°C)  ** » table on the left is 13 ppm.
ppm ; Q
SN :
. ‘ .'/%
25°C e
Q.
Q
1000nPa AT Fressure ™\

(hPA)

»EXPLANATION

* Reflective prisms each have their prism constant.
Set the prism constant correction value of the reflective prism you are using.

* The prism constant correction values of reflective prisms from Sokkia are as shown below.

APO1S+AP01 (Constant=30mm) - APO1 (Constant = 40 mm) CPO01 (Constant = 0 mm)

Correction Value = -30 " Correction Value = —40 Correction Value =0
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11.1 Settings for Distance Measurements

4 EXPLANATIQN

¢ The following are the measurement times and measurement methods and the smallest
distance displayed for each measurement method when a reflective prism is used.

Fine Measurement

Accuracy: + (2+2 ppm x D) mm (D is the measurement distance, the unit is mm)

Measuring time: First time 4.2 sec., with measurements every 2.0 seconds .aften/vards.
Minimum display: 1 mm (SET2100: 0.1 mm)

Rapid Measurement

Accuracy:  (5+5 ppm x D) mm (D is the measurement distance, the unit is mm)

.Measuring time: First time 2.9 sec., with measurements every 0.7 seconds afterwards.
Minimum.display: 1 mm :

Tracking measurement

Measuring time: First time 2.9 sec., with measurements every 0.5 seconds afterwards.
Minimum display: 10 mm

» PROCEDURE

Press [EDM] 1. Press [EDM] in Page 1 of MEAS Mode.
EDM Setting Screen (Page 1) '
[ EDM ) The “EDM Setting Screen” is displayed.
Temp ~ :IA°C 1 o
Press :1013hPa 2 2. Setthe following itsms
Humid : 0% 3
Bpm 0 -4 1 Temperature
nglector;Prlsm g 2 Air pressure
- 3 Humidity
— - 4 Atmospheric correction factor
5 Target type
: (Page 2) 6 Pl"ism constant correction value
: e ; ' 7 Distance measurement method
[ Mode :Fine"r |7

After setting these, press JAE)

o Setting method'and content -
1to 4: Temp., Press., Humid., ppm - N R R
" Itis possible to set the.atmospheric correctiori-factor in the following two ways.. .. -
@ Entering the-air temperature, pressUre_, and humidify;('l-'en]p., Press.,'Hufnid)- _'
After they are entered, the atmospheric correction factor is automatically-calcu-
lated, and [ppm] in-4.is displayed. When parameter “Atmospheric Correction” is se

to “temperature and air pressure,” item (3) humidity. can not be displayed.

@ Directly entering the atmospheric correction factor (ppm).
After entry, the values for [Temp.], [Press.] and [Humid.} are erased -
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11. DISTANCE MEASUREMENT

After setting complete, on mode line

press

Measurement Mode Screen

3.

After all setting is completed, press
on the Mode line.

“MEAS Mode Screen” is restored.
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11.2 Returned Signal Checking

mneturned Signal Checking

* Checkto make sure that sufficient reflected light is retumed by the reflective prism sighted

by the telescope. Checking the returned signal is particularly useful when performing long
distance measurements.

« The instrument can be switched to returned signal checking at any time except the follow-
ing times:
* During distance measurement
* During resection calculation
¢ During circular level display

» PROCEDURE

Sight Target, press 1. Acchrately sight the reflecting target, ahd bress

and ' v and in any screen,

Returmed Signal Check Screen

. The “Retumed Signal Check Screen” is displayed.
Aiming
The intensity of the light of the returned signal
is displayed by a gauge.
[TiTii]31: Nolight
[T1ii{ 1T : Toomuch light
SDIST | BEEP | | iiiiil: glbslt:nce measurement pos-
HENEE { : Distance measurement pos-
sible
(11 ] ] : Distance measurement pos-
sible

Signal

o The more [ [l ] displayed, the greater the quantity of reflected light.

« If [+ is displayed, only enough light for the r_rieasurement is retiimed. .

* ltis.possible to make a buzzersound at the same time the [+] appears when distance-
measurement is possible by pressing [BEEP]. Press [OFF]-to shut off the buzzer. . .

Press : Check completed 2. Press to end the check and retumn to the
original screen.

And if no key operations are performed for 2
minutes, the display automatically retums to
“MEAS Mode Screen.”

Press [SDIST] Press [SDIST] to start distance measurement.

» When [*] is not displayed, either resight the target, or in the case of Iong dlstance _
measurement, increase the number of reflective prisms.

e Whon [T TTT 1L [ Ris displayed persmtently, contact our service center

NOTE:  When the light intensity is sufficient even though the center of the reflective prism
and the reticle are slightly misaligned (short distance etc.), [*] will be displayed in .
some cases, but in fact, accurate measurement is impossible. Therefore make
sure that the target center is sighted correctly.
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11. DISTANCE MEASUREMENT

Wistance and Angle Measurement

e An angle can be measured at the same time as the distance. .

» When recording measurement data, see “19.1 Recording Distance Measurement Data”.

1. The SET is set up correctly over the surveying point.

2. The battery is sufficiently charged.

3. The horizontal circle and vertical circle indexing have been completed.

4. The parameters are set in conformity with measurement conditions.

5. The atmospheric correction factor has been set, the target type has been selected,
the prism constant correction value has been set, and the distance measurement
method has been selected. '

6. The center of the target is correctly S|ghted and the light intensity of the returned
signal is sufficiently high.

» PROCEDURE | =

Press [ 4 SHV] : MEAS Mode 1.  inthefirst page of MEAS Mode, press[ 4 SHV]
Selection to select the desired distance mode. -
MEAS Mode Screen (Page 1)
[ - " aq Each time [ 4 SHV] is pressed, the distance
Meas. l;(p:m 3 8 : measurement mode changes.
: L [SDIST] : Slope distance
ZA 89°59' 54" ~ [HDIST] : Horizontal distance
HAR 117°32° 21 [VDIST] : Height difference
| SDIST | 4SHV | H.ANG] EDM_J
Press [SDIST] 2.. Press [SDIST]
Distance Measurement’ Start
Screen When measurement starts, EDM information
Dist ) {distance mode, prism constant correction
o value, atmospheric correction factor, distance
Dist PC = -30. - measurement method) is represented by a
pm = flashing display.
ine'r”
LSTOoP | )
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11.3 Distance and Angle Measurement

Distance Measurementin Progress
Screen
(During Repeat Measurement)

[Dist PC -30
ppm 0

i3

S 1234 .567m &

ZA 78°45°59"
HAR  120°31'31"

LsTop | J
Distance Measurement in Progress
Screen
(During Average Measurement)
Dist PC -30
ppm 0
i3
S 1234.567m I
ZA 78°45°'59" '
HAR 120°31:31"
)
Distance Measurement Results
Screen -
(During Average Measurement)
Dist PC -30
ppm 0
a3
S-A 1234.5678m I
ZA 78°45°'589"
HAR 120°317'31”
. [P1]
USDIST [4SHV [HANG EDW_

When distance measurement is completed, a
short beep sounds, and the measured distance
data (s), vertical angle (ZA), and horizontal

- angle (HAR) are displayed.

During average measurement, the distance
data is displayed as S-1, S-2,....10 S- 9

When repeat measurement is performed, press
[STOP] after displaying the measurement val-
ues to conclude distance measurement and
display the final resuits of the measurement.

During average measurement, the average
value of the distance is displayed when the
designated number of measurements has been
completed.

S-A: Average value of the slope distance mea-
surements. (AVERAGE)

which are:most trecently measured remain storedinthe. memory: -
of itis possrble to:display: the measured values: converted .
xgbt:drfference, and the slope dlstance by pressmg [Ai
stance measurement value, verucal angle harizontal angle S
r an. be drsplayed itis: posmble to: display the distance mea- - '
; surement values. oonve ed to the zontal distance; elevatron dlfference and the »

. 'lf 1he smgle measurement mode is selected-‘ measurement automaﬂcally stops after a .
: __-j'smgle measurement g T : s
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11. DISTANCE MEASUREMENT

1R R: 3 Review of Measured Data

¢ The distance and angle measured most recently are stored in the memory until the power

is switched off.

And because the distance measurement value, vertical angle, horizontal angle, and the
XYZ coordinates can be displayed, it is possible to display the distance measurement
values converted into the horizontal distance, elevation difference, and the slope distance.

« In advance, allocate the function key to display [RCL]. For the allocation method, see “23.

Key Function Allocation”.

» PROCEDURE ' B

S A T e

Press [RCL]
Recall Mode Screen

RCL |
S 1234.567m
ZA 30°58°59°
HAR  126°31'17"

N -1234567.789
E 34567.123
Z 1234567.123

[ 4 SHV] : Switches between slope 2.

~distance, horizontal distance; height
difference.

Press : To measurement
mode

In MEAS Mode, display the screen in which
[RCL] is registered, and press [RCL].

The stored data which is most recently mea-
sured is displayed.

To alternately display the horizontal distance,
height difference, and the slope distance, press
[ 4 SHV].

Each time [ 4 SHV] is pressed, S, H, and V
are displayed altenately.

S : Slope distance
H : Horizontal distance -
V : Height difference

Press to retum to measurement mode.
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11.5 Measuring Distance and Outputting the Data to a Computer

Weasuring Distance and Outputting the Datatoa Computer

» Distance measurement can be performed and the data is quickly output to a computer.
* In advance allocate the function key to display [D-OUT]. For the allocation method, see

“23. Key Function Allocation”.

» PROCEDURE

Press [D-QUT] .
Measurement Selection Screen

' D-0UT

2.Angle data

—

Select “1. Dist data”, press
Distance Measurement Start Screen

rDistr |
Dist PC = -30
pm = 0
- Fine”r”
LsToP_
Distance Measurement in Progress
Screen
(During Repeat Measurement)
Dist PC -30
ppm 0
| K
S 1234.567m iy
ZA 78°45'59”
HAR 120°31'31”
S0P ‘

- 52

In MEAS Mode, dispiay the screen in which
[D-OUT] is registered. -

Press [D-OUT] :
“Measurement Selection Screen” is displayed.

Select “1. Dist data”, and press - .
When measurement starts, EDM information
(distance mode, prism constant correction
value, atmospheric correction factor, distance
measurement method) is represented by a -
flashing display.

When distance measurement is completed, a
short beep sounds, and the measured distance
data(s), vertical angle (2A), and horizontal
angle (HAR}) are displayed.

Then the measured data bigins being output.
When repeat measurement is performed, press
[STOP] to stop the output.

When “2. Angle data” is selected in step 2, the
angle data which is displayed on the screen
can be output. (Be sure that angle measure-
ment can not be performed.) Turn the instru-
ment untill the required angle is displayed and
select “2. Angle data” to output the data.




12. COORDINATE MEASUREMENT

COORDINATE MEASUREMENT

* By performing coordinate measurements it is possible to find the 3-dimensional coordi-
nates for the target based on station point coordinates, instrument height, and target height

which are entered in advance.

Target Height

Instrumen
 Height

.................

/ Instrument
Station

: Target Point

* ltis possible to set the azimuth angle of a backsight station by entering the coordinates of
the instrument station and a known point (backsight station) and then sighting the backsight

station to be measured.

¢ The following preparations are required for coordinate measurement.

» Station point coordinates setting
» Azimuth angle setting

» For the coordinate measurement method, follow the method described in “9.5 Setting the

Instrument Options”.
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12.1 Entering Instrument Station Data

- Entering Instrument Station Data

» PROCEDURE |

» Before coordlnate measurement, enter lnstrument statlon coordinates, the mstrument helght,'

and target height.

¢ First measure the instrument height and target height with a tape measure,etc.

o It is possible to set coordinate data registered in advance.

» ltis possible to record the set instrument station data in the JOB which has béen selected.
For the JOB selection method, see “18.1 JOB Selection”.

« {tis also possible to perform coordinate measurement when [MENU] on the third page of
the MEAS Mode is pressed to enter Menu Mode, then “1. Coordinate” is selected.

Press [COORD]}
Coordinate Measurement
Menu Screen

fCoord.

2.8tn data
3.Set h angfle

Select “2. Stn Data” and press

Insnument Station Data Setting Screen

Coord /Stn
NO: 0.000
EO: 0.000
Z0: 0.000
Inst.h 0.000m
Tgt.h 0.000m
LREAD | REC | | O K |

. Press [COORD] in the second page of the
“MEAS Mode Screen.”

The Coordinate Measurement Menu Screen is
displayed.

Select “2. Stn Data” and press .

The Instrument Statlon Data Setting Screen is
displayed.

Set the foliowing items.
110 3 : Instrument station coordinates
4 : Instrument height

5 : Target height

Each time you set an item, press .
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12. COOH‘DINATE MEASUREMENT

4.  Press [REC] to record instrument station data.

The “Instrument Station Data Reco rding
Screen” is displayed.

For the method of setting each ftem, see “19.4
Recording Instrument Station Data”.

Then press [OK] to record in JOB and restore
the “Instrument Station Data Setting Screen.”

Press [OK] : Setting Complete 5. Press [OK] to end the instrument station data
Coordinate ' Measurement setting. -
Menu Screen

The “Coordinate Measurement Menu Screen”
is restored.

» REFERENCE

B
2

¢ When you wish to read in and set coordinate data from memory, press [READ] in the
“Instrument Station Setting Screen.” It is possible to search for the registered data.
« Both coordinate data saved in the memory and that saved in the JOB which has been

selected.
Press [READ] 1. Press [READ] in the “Instrument Station Set-
Coordinate Data Point Number ting Screen.”
Display Screen i '
) The “Coordinate Data Point Number Display
Coord./Stn .
(Pt. POINT20000000 51 Screen’ is displayed.
Pt. : i
Crd. ' 2 Known : Coordinate data saved in the
Crd.. - 12345678 . memory.
g%g : 1234?gﬁi Crd/Stn  : Coordinate data saved in the
1 JOB which has been selected.
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12.1 Entering Station Point Data

Press O or 4 : Aligningthecursor 2. Align the cursor with the required point num-

~ with the required point number or berwhich was read in using @ or £ .
press [SRCH] :
Coordinate Data Search Screen To use the point number to search for coordi-
f Coord. /Stn ) nate data, press [SRCH].

PO INT200000005 g
The “Coordinate Data Search Screen” is dis-
played.

Enter the point number to the [Pt.:] line.

Note: Numerical characters of the point num-
ber are the object of the search. Key en-
try can not be accepted in Shift Mode
On status.

&, Ehainging b GFSer e

Press to display data 3. Press JUN) .

Instrument Station Data Setting Screen

. ) - i i §
Coord./Stn The Instr:ment Station Data Setting Screen
NO: ~1234567.789 . I restored.
EQ:. 56.789 o :
20: 0.123 ' The coordinates which have been found are
Inst.h.: 1.234m displayed.
Tgt.h. : 2.123m

[ READ L O K §

Press [0K] ' a
Coordinate Measurement Menu
Screen

Check the data and press [OK].

The “Coordinate Measurement Menu Screen”
is restored. -
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12. COORDINATE MEASUREMENT

L3 Azimuth Angle Setting

o Afterthe instrument station coordinate data has been completely set calculate and set the
azimuth angles of the backSIth statlon whose coordinates are already known

+ Based on the instrument statlon coordmates and backs‘ight station coordinates which have

already been set, sight the backsight station and perform a key operation to automatically
set the azimuth angle of the backsight station.

N . Backsight Stationi 9°

Instrument Station’

» PROCEDURE * Zohatl

Select “3. Set h ang[e" and Press 1. Select “a. Set h angle" in "Coordinate Measure'

LU ment Menu Screen,” and press :
Required Angle Setting Screen .
r \ - The “Required Angle Setting Screen” is dis-

Coord/Ang. iayed.
AR : I | i

LEs |

Press [Bs] . - 2. Press [BS].
Azimuth Angle Setting Screen ' . _ o '
( c A ~ “Azimuth Angle Setting Screen” is displayed.
oor n i .
Eg - EEERTETN ; For 1 to 3, the coordinate values set in “12.1
70 - 1 ) 234 3 Entering Instrument Station Data” are dis-
NBS:  ~ 56.789 |4 played.
EBS: -1234567.789 5
ZBS: 1.234 6 3. Setthe following items.
[ 0K § -

4 to 6 Backsight station coordinates’

When setting each item, press .

It is possible to reset 1 to 3.
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12.2 Azimuth Angle Setting -

Press [OK]
Backsight Station Sighting Screen

rCoord/Ang.
Take BS

ZA 89°52'54”
HAR  150°16'15"

| NO | VES §

Sight the Backsight Station, Press
[YES]
Azimuth Angle Setting Screen

'Coord/An.
HAR:EEIH&E

Sy

Press : To the
Coordinate Menu Screen

Press [OK].

The “Backsight Station Sighting Screen” is dis-
played.

Sight the backsight station then press [YES].

The “Azimuth Angle' Setting Screen” is restored,
and the azimuth angle of the backsight station
is displayed.

At this time, if the difference between the val-
ues of N and E of the instrument station coor-
dinates and the backsight station coordinates
is greater than 2,000,000, the azimuth angle
cannot be set, so repeat the procedure from 2.

Press . The *Coordinate Menu
Screen” is restored.
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~ 12. COORDINATE MEASUREMENT

1l 3-D Coordinate Measurement

» The coordinate values of the target can be found by measuring the distance and angle to
the target based on the settings in 12.1 and 12.2.

The coordinate values of the target are calculated and displayed using the followmg for-
mulae.

Slope .

! Target Height
Distance ¢ an 9

¢ Measurement data can be recorded in the JOB which has been selected.
For the JOB selection method, see “18.1 JOB Selection”.

The SET is set up correctly over the surveying point.

. The battery is sufficiently charged.

. .The horizontal circle and vertical circle indexing have been completed.

. The parameters are set in conformity with measurement conditions.

. The atmospheric correction factor has been set, the target type has been selected,
the prism constant correction value has been set, and the distance measurement
method has been selected.

6. The center of the target is correctly sighted and the light intensity of the retured

signal is sufficiently high.

7. The coordinate measurement preparations in 12.1 and 12.2 are completed.

[ NS NN
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12.3 3-D Coordinate Measurement

» PROCEDURE

Sight the target at the target point.

Select “1. Observation”,press

e 1)
Coordinate Measurement Start
Screen

'Coord. R
Coord PC = -30
pm = 25
ine"r”

LSTOP | )
'Coord. ]
N 34567.123
E -1234567.789
Z 12.789

S 1234 .567m

ZA 37°51' 50"
HAR 120°37'52”

ZA 37°51'50"
HAR  120°37°'52”"

LSTOP |

Coord. -

N 34567.123
E -1234567.789
Z : 12.789
S 1234.567m

LAEC. 0OBS

Press [REC]: Recording Observa-

tion Values '

Coordinate Data Recording Screen

Coord. . 123rec
‘N :-1234567.789

E 56.789

Z 1.234
AP C I NT200000005
Code:AA01234BCDEFGH -

—

Ny —

Sight the target at the target point.

Select “1. Observation” in the “Coordinate Mea-
surement Menu Screen” then press )

The “Céordinate Measurement Start Screen”
is displayed.

When measurement is completed, the coordi-
nate value and the distance of the target, the
vertical angle, and the horizontal angie are dis-
played. '

During repsat measurement, press [STOP] af-
ter the measured values are displayed to con-
clude measurement and display the final mea-
surement results. :

To record the coordinate data in the JOB, press
[REC].
The “Coordinate Data Recording Screen” is dis-
played.

Set the following items.

1. Point number _
2. Code (memo etc.)

Press after setting each item.
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12. COORDINATE MEASUREMENT

[ ~ Bypressing[T]or[{]itis possible to suc-
ﬁo 0 r f1 284567.7 g 33 rec W cessively display the codes registered in the
E 56.789 memory and select codes from among them.
Z ' 1.234

Pt.:POINT200000005
I EHAA0 123 4BCDEFGH

toxkjg 1 1 1 |

-/

¢ Maximum point number. sxze 14 alphanumenc
3 Maxxmum code size: 16 characters (alphabetic or numencal) : - T
. For the method of reglstenng the codes in the memory, see "18 6 lnputtlng codes .

Press [OK] : Recording 6. Press [OK] to store the data and restore the
“Coordinate Measurement Screen”.

7.  Sight the next target and press [OBS].
The next cootdinate measurement begins.

[HTl » The' "lnstrurnent Statlon Settmg Screen IS d;sptayed an' the mstrument statio
’ ‘data.can be reset; . S :
The set values are reﬂected from the followmg 0 servanons.. }
When the target helght of the next target is dn‘ferent, reenter the target heig
o fore. begmmng the observatlon. SR ) ..

Press EI8: To the Coordinate 8.  When coordinate measurement is completed,
Measurement Menu Screen press on the “Coordlnate Measurement
Screen.”

The “Coordinate Measurement Menu Screen”
is restored.
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ADVANCED MEASUREMENT

*» This section explains resections, setting-out measurements, offset measurements, miss- -
ing line measurements, REM measurements and others which can be performed in MEAS

Mode.

MEAS Mode Screen

. o
Meas. PC -30
ppm 0|
i3
S 1234 .567m I
ZA 78°45'59"
HAR 120°31°31”
ISDIST | 4SHV | H.ANG] EDM_§J
13. 'Heséction Measurement ........coceervincccricnncneneneeecinnens 65
14  Setting-out Measurement ........cccooreeevieireecvnennrcrnneneanen. 72
14.1 Distance Setting-out Measurement .........ccc.cc.cuun.. 72
14.2 REM Setting-out Measurement ........c.ccoeveruvveeenncane. 76
14.3 Coordinates Setting-out Measurement ........c..c...... 79
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13. RESECTION MEASUREMENT

'RESECTION MEASUREMENT

« Resection is used to determine the coordinates of a instrument station by performing mul-
tiple measurements of points whose coordinate values are known.

Entry : Output

Coordinates of known point-: (Ni, Ei, Zi)  Station point coordinates : (NO, EO, Z0)
Observed horizontal angle : Hi
Observed vertical angle - : Vi
Observed distance - : Di

P1

P2

Instrument Station
“(PO)

P4

P3

 SET can caluculate the instrument station coordinates by observing 2 to 10 known points.
(D When the distance can be measured, at least 2 points. '
@y When there is even one point which can not be measured, at least 3 points.
But the more known points there are and the more points there are whose distance can be
measured, the higher the precision of the coordinate value calcuiation.
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13. RESECTION MEASUREMENT

» PROCEDURE

* SET calculation process
The NE coordinates are found using angle and distance observation equations, and the
instrument station coordinates are found using the method of least squares.

The Z coordinate is found by treating the average value as the instrument station coordj-
nate. ' g

| Calculation begins. N
v
[ Hypothetical coordinates are found. |
V -—
[ The observation equation for the angle is prepared. —I
v
L The observation equation for the distance is prepared. j ,
v Repeated
[ The normal equation is prepared | three times
v .
L Instrument station coordinates are calculated. l
v
'[Difference from the hypothetical coordinates less than 0.5 mm Iﬁ—
¥ Yes
L Calculation of the Z coordinate j
v
| Calculation ends. |

e Itis also possible to perform resection measurement when [MENU] on the third page of
the MEAS Mode is pressed to enter Menu Mode, then 7. Resection is selected.

* Itis possible to read in a coordinate data registered in advance.

« ltis possible to record set known point coordinate data or calculated instrument station

data in the JOB which has been selected. For the JOB selection method, see “18.1 JOB
Selection™.

» The target height set here retumns to its previously set value after the resection process is
completed.

1. Press [RESEC] in the third page of MEAS

Press [RESEC] ' Mode.
Known Point Setting Screen Resection Mode begins and the “Known Point
Resection Setting Screen” is displayed.
- Pt.1 :
N. ’ 234 .000
E ' 10.000
Z 1.500
)
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13. RESECTION MEASUREMENT

Enter coordinate values for the 1st known point

Aiter setting the coordinates, press SN}

Press [OK]

Resection
Pt.2

Press [MEAS]
Measurement Start Screen

QLMEAS [READ | REC | O K §

Resection

Pt.1 '
N - 234,000
E 10.000
Z 1.500

ESDIST JANGLE

Sight 1st Point, press [MEAS]

Observation Start Screen
(There is Distance)

(Dist :
Dist PC = -30°
pm = 25
ine’r”

6.

When coordinate entry for the 1st point has
been completed, press [OK].

The “2nd Point Setting Screen” is displayed.
Repeat operations 2 to 3 and set the coordi-
nates for the required number of points.

When all required known points have been set,
press [MEAS].

Sight the 1st known point and press [SDIST]
for distance measurements and press
[ANGLE] for angle measurements only.

| When [SDIST] has been selected, the “Obser-

vation Begins Screen” is displayed.
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13, NESECTION MEASUREMENT

Press [STOP]
Observation Results Screen
Resection
Pt.1
S 10.160m
ZA 156°14'50"

Tt
t.h. : .200m
U e

Press [YES]

+ Discard the resufts: [NO]

Observation Results Screen
;

Resection
Pt.3

S 10.1

1ZA  156°14
HAR  84°22

When the measurements are completed, or
when [STOP] is pressed after the measure-
ment values are displayed during repeat mea-
surement with [SDIST], the “Observation Re-
sults Screen” is displayed.

When [ANGLE] has been selected, the distance
cannot be displayed.

To use the results, enter the target height of
the 1st known point and press [YES].

The “Observation Point Display Screen” forfhe
next known point is displayed.

Repeat procedures 6 to 7 in the same way from
2nd point.

When the minimum quantity of observation data
required for the calculation is all present,
[CALC] is displayed on the “Observation Re-
sults Screen.” '

Press [YES] to automatically start calculations
after observations of all known points are com-
pleted.

. Flepeat observatlonsr [NO] (“Observatlon Start Screen” is restored.)

K3 Contlnue observations: [YES] (Go to. "Observauon Start Screen” forthé next pomt)
. Perform calculatlon dunng observatlons. [CALC]

Calculatlon in Progress Screen

)

Hesectlon

Busy..

Resection Results Display Screen

—

Resection

NO 22.230

E0 14.124

0 . ' 5.56

cN : 0.3mm
1.2mm

IEBBIIIEJJIIEEE!IIQIKI

Calculation of the instrument station coordi-
nates begins and the “Calculation in Progress
Screen” is displayed.

When calculation is completed, the “Resection
Results Display Screen” is displayed.

The standard differential (sN, ¢E) which indi-
cates the precision of the observations is dis-
played.
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13. RESECTION MEASUREMENT

Press [OK]: Use calculation results 9. Press [OK] to use the calculation results.

The results are recorded as the instrument sta-
tion coordinates and “Azimuth Angle Setting
Screen" is displayed.

. ) ecard results and stop observatlonS' ) o
Discard: results and re-observe [RE-OBS] (See “PROCEDURE Re—observahon")

. Dlscard results. and perfonn supplementary observat:ons of other polnts [ADD] (See
“PROCEDURE Supplementary Observanon )

. Use the results and record in JOB [REC] (Refer “19 Recordlng Dlstance Measure- :
ment Data”:) ' , :

(When setting the drrecrnon angle Iater pr&es [OK], an = when otv._.

g Esc i

10. To set azimuth angle, press [YES] and set it.
When not setting it, press [NO].

Returns to the screen prior to entering Resec-
tion Mode.

* Itis possible to re-observe a known point from the 1st point or to re-observe oniy the final
known point.

Press [RE-OBS] 1. Press [RE-OBS] in the “Resection Results Dis-
Re-Observe Menu Screen play Screen.”

Hs v n T 1 The “Re-observe Menu Screen” is displayed.

2.Last point 2
: |- 1. Re-observe from the 1st known point.
2. Re-observe only the final known point,

Select item, press 2.  Align the cursor with “1. Start poinf or with “2.
Meastrement Start Screen : Last point” and press SN

R S? e (1: tion The “Measurement Start Screen” is displayed.

Ig 2 :13 g 8 88 : . The above procedure is identical to procedure

Z 1.500 6 to 7 in “PROCEDURE Resection measure-

. : ment”.

g SDISTJANGLE |
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i3. RESEC

IUN MEASUREMENT

» PROCEDURE

Press [ADD]
Measurement Start Screen

(When there are points not yet measured)

Resection
Pt.4
234.000
10.000
1.500

NmMZ=Z

§.SDIST JANGLE

Known Point Sétﬁng Screen
(When adding a known point)

Resection
Pt.5

Press [ADD] in the “Resection Results Display
Screen.”

When there is a known point which has not
been measured, the “Measurement Start
Screen” is displayed, and when a new known
point is added, the “Known Point Setting
Screen” is displayed.

When there is a point not yet measured, per-
form measurement using the same procedure
beginning with step 5 in “PROCEDURE Re-
section measurement”. '

When a known point is to be added, perform
supplementary measurement using the same
procedure beginning with step 3 in “PROCE-
DURE Resection measurement”.
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13. RESECTION MEASUREMENT

» EXPLANATION :

* In some cases it is impossible to calculate the coordinates of an unknown point (instru-

_ment station) if the unknown point and three or more known points are arranged on the
edge of a single circle. '

. An arrangement such as that shown on the left
is desirable.

Aa: Unknown point
oe: Known point

* It is sometimes impossible to perform a cor-
rect calculation in a case such as that on the
left.

. When they are on the edge of a single circle,
take one of the following measures.

@ Move the instrument station as close as
possible to the center of the triangle.

® Observe one more known point which is not
on the circle.

® Perform a distance measurement on at
least one of the three points.

. In some cases it is impossible to calculate the
coordinates of the instrument station if the in-
cluded angle between the known points is too
small. It is difficult to imagine that the longer
the distance between the instrument station
and the known points, the narrower the included
angle between the known points. Be careful
because the points can easily be aligned on
the edge of a single circle.
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14.1 Distance Setting-out Measurement

SETTING-OUT MEASUREMENT

» The setting-out measurement is used to set out the required point. :
The difference between the previously input data to the instrument (the setting-out data)

and the measured value can be displayed by measuring the horizontal angle, distance or
coordinates of the sighted point.

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

» For setting-out measurement, perform observations in face left.

Distance Setting-out Measurement

* The point can be found based on the horizontal angle from the reference direction and the
distance from the instrument station.

A distance Position to be set out

Reference direction

Present target
position

Instrument station

e ltisalso poséible to perform setting-out measurement when [MENU] on the third page of
MEAS Mode is pressed to enter Menu Mode and “2. S-O” is selected.

» PROCEDURE

1.  Sight the reference direction.

Referenée Direction

' Instrument station

_ 2.  Press [0SET] twice in the second page of
_Press [0OSET] [0SET] _ MEAS Mode. :
Meas. v Egm "38 The horizontal angle of the sighting direction is
&3 o°. -
I

ZA 89°59’54°
HAR 0°00°’00”

§_OSET )
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14. SETTING-OUT MEASUREMENT

Press [8-0]
Setting-out Measurement Menu
Screen -

)
$-0 W
2.5-0 data
3.8tn data
4.8et h angle

Select “2. §-O data”
Setting-out Data Setting Screen

( Y

S-0

nNy —

Press [OK]
Setting-out Observation Screen

g-o S

ZA  89°52'54”"
HAR 150°16'15"
dHA ' -0°00'02"
USDiST]45-0 ) | EDv |

(s-0 ]

Press [$-0] in the second page of “MEAS
Mode Screen.”

The “Setting-out Measurement Menu Screen”
is displayed.

Select “2. S-0 data” and press .

The “Setting-out Data Setting Screen” is. dis-
played.

Set the following items.

1. Distance from the instrument station to the
position to be set out.

2. Included angle between the direction of the
reference and the position to be set out of
the point to be set out.

After entering each item, press - .

Press [OK].

‘The “Setting-out Observation Screen” is dis-

played.

-8-0 S : After observation, displays the dis-
tance to the point to be set out.

dHA : Displays the horizontal angle to the
position to be set out.
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14.1 Distance Setting-out Measurement

Press [« —] 7. Press [« -]
Guidance Screen
rS 0 ) The “Guidance Screen” is displayed.
- 15°00°00" The angle to the point to be set out is displayed

on the second line, and an arrow pointing to
the left or right displays which direction the tar—
. get shouid be moved.

ZA 90°00°00"
HAR 30°00°00”

8. = Rotate the top of the instrument until the angle
SDIST A5-0 Bl J in the second line is 0°.

When the angle is within a range of £30°, both
arrows are displayed. -

L 9.  Set the target on the sight-line and sight it.
Direction of Point to be Set Out 9 "9 g
the Reference
v\
\\\ Target
\\ :

Instrument Station
Press [ .4 S-0] 10. Press [ 4 S-0] to select the measurement
Measurement Mode Selection mode.

. out Measurement'

Press [SDIST] ([HDIST], [VDIST]) 11. Press [SDIST]..
Setting-out Observation Start Screen

.

) “Setting-out Observation Start Screen” is dis-
$-0 ' played and observation begins.
Dist PC = -30
- ppm = 25
ine’r”
LSTOP ‘
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14. SETTING-OUT MEASUREMENT

Guidance Screen

ZA 89°52'54” -
HAR 150°16°15”
{SDIST | 45-O ==y EDV_§

—

S-0

<= 0°00°'01"
3 -0.002m
S 12.554
ZA 90°00°’00"
HAR 45°00°'00°

[5-0 |
«  0°00°01"

2.345
S 100.123m

§SDIST | 4S-O IP=m=y| EDV_J

12.

When the observation is completed, the “Guid-
ance Screen” is displayed.

The distance to the point to be set out is dis-
played on iine 3.

And the movement direction of the target is in-
dicated by the arrows pointing upwards and
downwards.

Move the reflective prism forward and back-
ward until distance on line 3 is 0 m, then press

[SDIST], ([HDIST], [VDIST]) to perform the
observation again.

When it is within a range of +£1 cm, both arrows
are displayed.

If repeat measurement or tracking measure-
ment is performed at this time, it is possible to
display the measurement results without any
key operations while sighting the target which
was moved.

Press

Setting-out Measurement Menu Screen

13.

14.

Find the place where the distance is 0 m.

Press .

The “Setting-out Measurement Menu Screen”
is restored. ’
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14.2 REM Setting-out Measurement

et

meM Setting-out Measurement

* To find a point where a target can not be directly installed, perform REM setting-out mea-

surement. For details about REM measurement, see “17. REM Measurement”.

» PROCEDURE

~ Sight the target and press [OBS]
Observation Start Screen

rDist ]
Dist PC = -30
pm = 25
ine”r”
Press [STOP]
MEAS Mode Screen
Meas. PC -30W
ppm 0
K]
S 10.234m [
ZA 89°58°50"
HAR 111°20°31™
: o [P1)
{SDIST | 4SHV [H.ANG] EDM |
Press [S-0]
Setting-out Measurement Menu
Screen i}
8-0 | |
2.5-0 data
3.8tn data
4.Set h angle

Install a térget directly below or directly above

the point to be found, then use a measuring

tape etc. to measure the target height (height
from the surveying point to the target).

Sight the target of the offset point then press
[SDIST] in MEAS Mode.
The “Observation Start Screen” is displayed.

When the observation is completed, or during
repeat measurement, press [STOP] after the
measured values are displayed to restore the
“MEAS Mode Screen.”

The slope distances, vertical angles, and hori-

zontal angles of the instrument station and the -

offset point are displayed.

Press [S$-0] in the second page of “MEAS Mode
Screen.”

The “Setting-out Measurement Menu Screen”
is displayed.
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14. SETTING-OUT MEASUREMENT

Select “2. S-O data”, press 5.

Setting-out Data Setting Screen

N —

Select “2. S-O data” and press .

The “Setting-out Data Setting Screen” is dis-
played. ‘

Set the following items.
1. Target height. '
2. Height from the surveying point to the posi- .

tion to be set out.

When each item is entered, press (SR}

fs -O 3
Np: IREEEOROK
Ep: 0.000
Zp: 0.000
Tgt.h. : 0.000m
S0 dist: 0.000m
S0 Hang: 0°06'00”

{READ ]

Press [OK] -

Setting-out Observation Screen
5-0 |
S-0 S
S

ZA 89°52'54”
HAR 150°16°15”7
dHA _ -0°00’'02"

§sSDIST| 4SOl —] EDM §
Press [ 4 S-0]

S-0

S 80.123m

ZA 89°52'54"

HAR 150°16°15"

dHA 0°00°00"

L HT (450l —[Eom]
-Press[HTj

$-0 |
§-0 Ht. -0.002m

S 1234.567m
ZA 89°52°’ 54"
HAR 150°16°'15”
dHA ~ -0°00’02"

§H7 1450l | EDM N

Press [OK].

The “Setting-out Observation Screen” is dis-
played.

Press [ 4 S-0] to display [HT].

Press [HT].

Setting-out measurement begins, and after 0.7
seconds, the difference between the setting-
out data and the measured distance is dis-
played on the third line (S-O Ht.).

Afterwards, measurement results are displayed
every 0.5 seconds.




14.2 REM Setting-out Measurement

Press [« —], then press [HT]
Guidance Screen

§-0 '

- 1°007 00"
2 -0.002

S

ZA 90°00'00”

HAR  30°00'00"

@ HT [45-0 r=mey Fom §

Press : Measurement ends.

When pressing [« —] and then [HT], the “Guid-
ance Screen” is displayed.

The discrepancy from the target to the point to
be set out s displayed by triangular arrows and
by numerals. ‘

Jiggle the telescope up and down until it is 0
m.

As it nears 0 m, both 4 and ¥ are displayed.

The point to be set out is now the center of the
reticle of the telescope.

When the measurement is completed, press
ESCH '

The “Setting-out Measurement Menu Screen”
is restored.
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14. SETTING-OUT MEASUREMENT

woordinates Setting-out Measurement

« This measurement is .used to set out the point of a certain coordinate away from the
reference point (station point).

¢ After setting the coordinates for the point to be set out, the SET caiculates the setting-out
horizontal angle and horizontal distance and stores the valiues in the memory. By select-
ing the horizontal angle and then the horizontal distance setting-out functions, the re-
quired coordinate location can be set out.

X 0
. ADistance

Back sight . :
station Present target
: position

Point to be set out

3 A Angle
Instrument station

o ltis also possible to perform coordinates setting out measurement when [MENU] on the .
third page of MEAS Mode is pressed to enter Menu Mode and “2. §-O" is selected.

« it is possible to output the coordinate data prewously registered and set it as the setting-
out coordinates.

* To find the Z coordinate, attach the target to a pole etc. with the same target height.

» PROCEDURE -

A e R )

Press [$-0O] 1.  Press[S-O]onthe second page of the “MEAS
Setting-out Measurement Menu Mode Screen.”
Screen

E-O l The “Settirig-out Measurement Menu Screen”

is displayed.
2.5-0 data
3.Stn data
4.Set h angle

L

Select “3. Stn Data”, press ' 2. Select“3. Stn data” and press SN
| |
Instrument Station Setting Screen The “Instrument Station Setting Screen” is dis-

— layed.

S0/ste } paye

Illlllllllll ‘

E0 ' 0.

20: 0. 0

tinst.h.: 0. 000m
Tgt.h. 0.000m

LREAD | O K |

OOO
OOO
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14.3 Coordinate Setting-out Measurement

lllllllﬂﬂﬂl 1

Ep 0.000 2

|Zp:- - 0.000 3
Tgt.h. 1.234m.
SO dist: 0.000m

Press [OK]
Setting-out Measurement Menu
Screen

Select “4. Set h angle”, press
o
Required Angle Setting Screen

Setting Azimuth Angle

Setting-out Measurement Menu
Screen '

Select “2. S-O data”, press
Setting-out Data Setting Screen

”s-o

—

S0 _Hang: 0°00'00”
Lﬁla;ml%z-n Bok

. Stopprng entry m progress

‘* Reading.in- data;, [READ]
- Fiecordrng data"' ECI

4.

Esc 3

Enter instrument station data while referring to
“12.1 Entering Instrument Station Data”.

Enter the target height by measuring from the
center of the target to the tip of the pole sup-
porting the target.

Press [OK] after the instrument station has
been set.

The “Setting-out Measurement Menu Screen”
is restored.

Select “4. Set h angle” and press SN

~ The “Required Angle Setting Screen” is dis-

played.

Set the azimuth angle while referring to “12.2
Azimuth Angle Setting”.

After the azimuth angle has been set, the “Set-

ting-out Measurement Menu Screen” is re-
stored.

Select “2. S-O data” then press a1k

The “Setting-out Data Settmg Screen” is dis-

, played

Set the foliowing items.
1 to 3. Coordinates of the point to be set out.

After entering each item, press .

After entry, the distance and horizontal angie

setting-out data is.calculated and [SO dist] and
[So hang] are displayed.

. lfthe distance setting-out data which has been

calculated exceeds 9999.999 m, the [SO dist]

" displayed is 0.000 m and [SO-Hang] is 0°, 00'

00", so be careful.
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14. SETTING-OUT MEASUREMENT

Press [OK]
Setting-out Observation Screen

$-0 ]
$-0 S

S

ZA_ 89°52'54”

HAR 150°16'15”

dHA - 0°00 02"
Uspistlasolc ] Eom_

Press [COORD]
Setting-out Observation Start
Screen

S-0
S-0

\

N 0.001
E -0.002
: yA 5.321
ZA 89°52°54°
HAR 150°16°'54”
dAR 0°00’02"

JCOORDj4S-0 | | EDM §

Setting-out Observation Screen
Press [« —], then press [COORD]

Guidance Screen

$-0 |
- 0°00'00"”
4 0.000
4 _ 0.300
ZA  90°00700"
HAR  30°00700
Qicoorn]«s-0 P=me=y| Eoui_J

10.

11.

12,

Press [OK].

The “Setting-out Observation Screen” is dis-
played.

Perform the procedure from step 7 to step 13
in “14.1 Distance Setting-out Measurement” to
find the point to be set out.

To find the height direction, press [ 4 S-O] to
display [COORD]).

Press [COORD].

The “Setting-out Observation Start Screen” is
displayed and observation begins.

When the measurement is completed, the “Set-
ting-out Observation Screen” is displayed.

When pressing [« —] and then [COORD], the
“Guidance Screen” is displayed. '

The difference in the height to the point to be
set out is displayed as a triangular arrow and
as numerals.

If you want the difference to the point displayed
as the coordinate values, press [« —] again
after measurement is completed.
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14.3 Coordinate Setting-out Measurement

Press [COORD]

§-0

A ol 4 ' 0°00°00”
'3 0.000
1 3 3.123
S 12.554

ZA 90°00'00°
HAR 45°00°00"

JE80RD 450 =y cou_
-0 |
> 0°00700°
¥ 0.000
3 0000

S 12.554

JA 90°00° 00"

LHAR 45°00° 00”

[COORD| 4SO P=N=N| EDM_§

Press

‘Setting-out Measurement Menu Se-

lection

13.

Move the target up and down to display 0 m.

When itis near 0 m, both the 4 and § triangu-
lar arrows are displayed. .

When all three value become 0, the bottom tip
of the pole is found. The bottom tip of the pole
is the point to be set out.

Press 9.
The “Setting-out Measurement Menu Screen”
is restored.

To find the next point to be set out, repeat the
procedure from step 7. ' '
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15. OFFSET MEASUREMENT

OFFSET MEASUREMENT

* Offset measurements are performed in order to find a point where a target cannot be
installed directly or to find the distance and angle to a point which cannot be sighted.

* ltis possible to find the distance and angle to a point you wish to measure (target point) by
installing the target at a location (offset point) a little distance from the target point and
measuring the distance and angle from the surveying point to the offset point.

* The target point cén be found in the three ways explained below.
@ Finding it by entering the horizontal distance from the target point to the offsat point.

or behind the target point, install the offset point
on a line linking the instrument station with the
target point.

4] ) When the offset point is positioned to the left or

right of the target point, make sure the angle

TTarget Point formed by lines connecting the offset point to

~ + = the target point and to the instrument station is
cL Offset Paint approxiamately 900.‘ . i, .

[/ (Target . When the offset point is positioned in front of

Instrument Station
® Sighting the direction of the target point to find it from the included angle.
' Target Point :
SRR Saae ) Install the offset point as close as possible to

’ the target point to its left or right.

Offset Point
(Target)

Offset Point
(Target)

Instrument Station

® By measuring the distances between the target point and two offset points.
Target Point ’
Offset Point (Target) « Install offset points A and B on a line extending
' ' from the target point, measure A and B, then
enter the distance between B and the target

OffsetPoint  point to find the target point.
(Target)

Instrument Station

* In advance, allocate the function keys to display [OFFSET]_. For the allocation method see
“23. Key Function Allocation”.

e ltis also possible to perform offset measurement when [MENU] on the third page of MEAS
Mode is pressed to enter Menu Mode and “3. Offset’ is selected. -

* Offset measurement is performed using the measurement method (distance measure-
ment or coordinates measurement) used before you started up the offset measurement.
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1
15.1 Single-distance Offset Measurement

B Single-distance Offset Measurement

* When the offset point is positioned to the left or right of the target point, make sure the

angle formed by lines connecting the offset point to the target point and to the instrument
station is almost 90°.

When the offset point is positioned in front of or behind the target point, install the offset
point on a line linking the instrument station with the target point.

And set the target so that the target height of the target point and the offset point are
identical.

TTarget Point

Offset Point
(Target)

Instrument Station

» PROCEDURE

Sight the. target and press [OBS] 1.  Sight the target of the offset point then press

Observation Start Screen [SDIST] in the MEAS Mode Screen.
( Dist ) The “Observation Start Screen” is displayed.
is _
Dist PC = -30
pm = 25
ine"r’
BLsTor ] J
Press [STOP] ' 2. When the observation is completed, or during
MEAS Mode Screen repeat measurement, press [STOP] after the
( 0 ) d values are displayed to restore the
Meas. PC -30 measure
ppm 0 “MEAS Mode Screen.” ‘
- B3 The slope distances, vertical angles, and hori-
EA 10.234m I zontal angles of the instrument station and the
89°58° 50" offset point are displayed.
HAR  111°20'31° =P Py
| -
J

3 In MEAS Mode, display the screen in which
[OFFSET] is registered.
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15. OFFSET MEASUREMENT

Press [OFFSET]
Offset Menu Screen

et
ffs
ff
ff
tn

Select “1. Offset/Dist”
Press

Offset Observation Screen
(Distance)

Offset/Dist - R
10.234m

ZA 8958’50

HAR  111°20°31"

Dist: 0.000m . 1

Direc.: M 2

L oss | X |

Press [OFFSET].

The “Oftset Menu Screen” is displayed.

Select “1. Offset/Dist” then press JNEE) .

The measured values of the offset point are

~ displayed in the “Offset Observation Screen.”

Select the féllowing items.
1. Horizontal distance from the target point to

the offset point.
2. Direction of the offset point. -

After setting each item, press M) .

** Horizonta! distance entry range. -9999.999 to’ 9999 999, mput unlt. 0. 001 m

‘. Dlrectlon of offset’ point-
- —: Offset point on the nght of the target pomt
- «: Offset point. on-the: left of the target. po:nt
T Offset. point beyond. the target point
. L+ Offset point closer than the target point

. He—obs_eryanon of the offset point: [0BS]

Press [OK]
Offset Observation Screen
(During Distance Measurement)

Offset/Dist

S 15.567m
ZA 89°52'54”
HAR  90°16'15”
§_REC

-

Offset Observation Screen

(During Coordinates Measurement)

Offset/Dist

1N 9.345

E 1.234

Sz 0.567
: §_REC ] )

7.

Press [OK].

The “Offset Observation Resuits Screen” is dis-
played, and the slope distances, vertical angles,
and horizontal angles of the instrument station
and the target point are displayed.

The screen during distance measurement dif-
fers from the screen during coordinates mea-
surement.
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15.1 Single-distance Offset Measurement

Press [REC] 8.  Press [REC] to record the results.
(During Distance Measurement) 9.  Set the following items while refering to “19.1
REC/Dist 1200r8c Recording Distance Measurement data”.
10.160m ' .
ZA 76°14’50" 1. Point number
HAR 64°22'13" 2. Code
Pt.:POINT200000005 |1 3. Target height
$Odet:1ABCD 0.000 g
.n. . m :
n&tm After entering each item, press SN .

. mmumpomtnumbersuze - 14 (aiphanumeric). .
-o:Maximum code.sizeinput " 17 16 (alphanumeric).- ;

Press [OK] ' 10. Press [0OK].
: The “Offset Menu Sqreen" is restored.
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15. OFFSET MEASUREMENT

mAngle Offset Measurement

« Install offset points for the target point on the right and left sides of and as close as pos-
sible to the target point. '

Set the target so that the target 'height of the target point and offset points are identical.

Target Point

+
A

Offset Point: \.
(Target)

Offset Point
(Target)

Instrument Station

» PROCEDURE '

Sight target.,v press [SDIST] 1. Sight thé target of the offset points and press
Observation Start Screen ~ [SDIST] in MEAS Mode.
Dist W p : e
The “Observation Start Screen” is displayed
Dist PC = -390 ' and observation begins.
pm = 25
ine’r”
Press [STOP] _ 2. When observation is cbmpleted or after the
MEAS Mode Screen : measurement values are displayed during con-
- P _ W tinuous measurement, press [STOP] to restore
Meas p.gm : 3 8 ' the “MEAS Mode Screen.”

. | KR '

S 10.234m I The slope distance, vertical angle, and hori-
ZA 89 : 5850’ zontal angle of the instrument station and the
HAR  150°16°15 offset points are displayed.

Press [OFFSET] 3. In MEAS Mode, display the screen in which

OFFSET Menu Screen - [OFFSET] is registered.

Offset | |
1 Otfset/Dist 1 4. Press [OFFSET].
2.0ffset/Angle : :
3 g fts gt /2D The “Offset Menu Screen” is displayed.
~4.8tn data '
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15.2  Angle Offset Measurement

Select “2. Offset Angle”, preés

Select “2. Offset/Angle” and press a1}

The measured values for the offset points are
displayed in the “Target Point Observation
Screen”.

,Re—obsemng theoffset pomts[OBSI - el

Target Point Observation Screen

Offset/Ang.

2nd obs. OK 7
S 23.200m
ZA 76°34720"
HAR 156°14'5¢0"

IRES _ [ OK §

- Press [OK]
Offset Observation Screen
(During Distance measurement))

(OffsetlAng. )
S ©10.160m
ZA 76°14°50"
HAR 64°22'13"
_7nec‘ ]

Offset Observation Screen
_(During Coordinate Measurement)

7r0ffset/Angw R
N. -1234567.789
E 1234567.789
Z 67.002
e ]
Pnﬁs[REC]
Press [OK]

6.

Accurately sight the direction of the target point
and press [OK].

The “Offset Observatiqn Results Screen” is dis-
played. '

The slope distance, vertical angle, and hori-
zontal angie of the instrument station and the
target point are dispiayed.

The screen during distance measurement
differes from the screen during coordinate
measurement.

Press [REC] to record the results.

For the recording method, refer to “19.1 Re-
cording Distance Measurement”.

Press [OK].

The “Offset Menu Screen” is restored.
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15. OFFSET MEASUREMEN'I;

MT wo-distance Offset Measurement

« Install two offset points (1st target and 2nd target) on a straight line from the target point,
observe the 1st target and 2nd target, then enter the distance between the 2nd target and
the target point to find the target point. ’

Target Point
Offset Point

2nd Target

Offset Point
1st Target

Instrument Station

. T itis possible to make this measurement easily using the optional equipment: the 2-point
target (2RT500). When using this 2-point target, be sure to set prism constant to 0.

_ .. Install the 2-point target with its tip at the target
Offset Points point. )

ond | st . Face the targets toward the instrument.
Target Target . Measure the distance from the target point to
E e (=Y
Target Point C =) tt | the 2nd target.

» PROCEDURE

1. In MEAS Mode, display the screen in which
[OFFSET] is registered.

Press [OFFSET] 2. Press [OFFSET].
Offset Menu Screen : :
Offset 7 1 The “Offset Menu Screep is displayed.
g1 Offset/Dist
2.0ffset/Angle
3.0ffset/2D
4.8tn data
\ J o :
Select “3. Offset/2D", press 3.  Select“3. Offset/2D” and press SN
1st Target Observation Screen The “1st Target Observation Screen” is dis-
(2 points) , : played. '

(Offset/2D
Take 1st ols read

ZA  89°52'54"
| HAR 150°16°15”

L |

—
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15.3 Two-distance Offset Measurement

|zA  89°52'54"

Sight the 1st target, press [0K] 4.  Sightthe 1st target and press [OK].
1st Target Observation Start Screen ' : .
1 ) The “Ist Target Observation Start Screen” is
Offset/2D displayed and observation begins.
Coord PC = 0
pm = 0
ine”r”
J
Press [STOP] 5.  When observation has been completed or af-
1st Target Observation Results - _ter the measurement values are displayed dur-
Screen ing repeat measurement, press [STOP] to dis-
Offset/2D play ths “1st Target Observation Results
Screen.
N 10.567 The coordinates of the 1st target are displayed.
E 1.234 '
Z o 1.890
Confirm ? :
_ N0 | vEs §
Press [YES] : 6. Press[YES].
2nd Target Observation Screen
{2 points) _ ) The “2nd Target Observation Screen” is dis-
[0ffset/2D played.

Take 2nd o/s read

HAR 150°16°15”
L R |

'+ Discard the data and observe the 1st target again: [NO]

Sight the 2nd target, press [OK] 7. Sight the 2nd target and press [OK].

2nd Target Observation Start Screen ‘
1 — = The “2nd Target Observation.Start Screen” is
Offset/2D displayed, and observation begins.
Coord PC = 0
' pm = 0
ine”r™
J
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15. OFFSET MEASUREMENT

Press [STOP]
2nd Target Observation Results
Screen

Offset/2D

10.567

1.789

1.890
Confirm ?

k [N O | Ves |

Press [YES]
Offset distance Entry Screen

Offset /2D
B-C:IIEEN -

Nm=

-

When observation has been completed or af- .
ter the measurement values are displayed dur-
ing repeat measurement, press [STOP] to dis-
play the “2nd Target Observation Results
Screen.” '

The coordinates of the 2nd target are displayed.

Press [YES].

The “Offset Distanae Entry Screen” is dis-
played.

Entering distance from 2nd target

to target point

Press

Offset Observation Results Screen
Oftset/2D

7.880
3.456
0.123 -

L ec N O | Yes §

NmMZ

10.

11.

Enter the distance from the 2nd target to the

target point and press SN} .
The “Offset Observation Results Screen” is dis-
played.

The coordinates of the target point are dis-
played.

Press [YES].

The “Offset Menu Screen” is restored.

- Offset distance entry range* 9999.999 to 9999.999 m, Entry unlt 0: 001 m
* Discard the data and observe 1st target agaif: [NO] : ‘ o
* Record dlsplayed values'i rn JOB [RECI Heferto “19,1 Recordlng Dlstance Measure-

ment Data”.
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16. MISSING LINE MEASUREMENT

 MISSING LINE MEASUREMENT

o Missing line measurement is used to measure the slope distance, horizontal distance, and
horizontal angle to a target from the target which is the reference (starting position) without
moving the instrument. » :

Target (P2) -

Starting Position (P1)

Instrument Station

» To find the height difference (V) between 2 points, use a pblev etc. >to make the target
height of all the targets identical.
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16. MISSING LINE MEASUREMENT

Measuring the Distance Between Multiple Targets

o ltis also possible to perform missing line measurement when [MENU] on the third page of
MEAS Mode is pressed to enter MEAS Mode and “5. MLM” is selected.

» PROCEDURE I

Starting Position (P1)

N\

Instrument Station

MEAS Mode Screen
Meas. PC —30W
‘ ppm 0
1 . i3
) 10.567m I
ZA 70°11°57”
HAR 135°31'27” ‘
{sDisT 4sH [HANG] EDv_
2nd Target (P2)
Press [MLM]
Missing Line Measurement Start
Screen '
MLM | 1
MLM PC = -30
pm = 25
ine"r”
{sic- I

Sight the target of the starting position (P1),
then press [SDIST] in MEAS Mode.

The “Observation Start Screen” is displayed
and observation begins. -

When the observation is completed, or during
repeat measurement, press [STOP] after the
measured values are displayed to restore the
“MEAS Mode Screen”.

Sight the 2nd target (P2) then presé [MLM] in
the third page of the “MEAS Mode Screen.”

The “Missing Line Measurement Start Screen”
is displayed and observation begins. .
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io. i Measuring e Distance Between Muitiple Targets

Press [STOP]
Missing Line Measurement Results

4.

When the measurement is completed, the
“Missing Line Measurement Resuits Screen”

Screen : is displayed.
r f R .
mtm S 20.757m MLM S : Slope distance of the starting position and
H 27.354m 2nd target
) “1.012m _ H :Horizontal distance of the starting posi-
S _15.483m - . tion and 2nd target
ZA 70°11°57” V :Height difference of the starting position
HAR 135031’7” and 2nd target
m / S : Slope distance of the instrument station

and 2nd target

ZA :Vertical angle of the instrument station
and 2nd target

HAR : Horizontat angle of the instrument station
and 2nd target

. Sight on the 3rd target and press [MLM].

§ 3rd Target (P3) 5.

When the observation is completed, the “Miss-
ing Line Measurement Resuits Screen” is dis-
played.

The values displéyed are the slope distance,
horizontal distance, and the height difference
between starting position and 3rd target.

It is possible to measure 4th or more targets
using the same procedure.

. ""I_i-':\‘e'-obsve{vef'ﬂ"je‘ starting position: [0BS] -

Press [@9): Observation completed 6. To end the observation, press (ESC]

» PROCEDURE

o ltis possible to display the gradient of the starting position and target as a %.

With the measured values 1.
displayed: [$/%]

MLM
MLM S 48.755%
H 20.757m
v 1.012m
S ~ 15,483m
ZA 79°20°00”
HAR ~ 89°53'2¢”
g [Move] Sre | oBs |

Press [S$/%)] with the measured values dis-
played.

The gradient of the two points is displayed as
a % on the second line.

2. Press [S/%] once more to return to the original
screen.
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16. MISSING LINE MEASUREMENT

1 6.__2_ Changing the Starting Position

e ltis possible to change the last measured point to the next starting position.

Target (P3)

arget (P2)
{

New Starting Position

Instrument Station-

» PROCEDURE

Missing Line Measurement Results 1.  Observe the starting position and target follow-
Screen ' ing the steps 1 to 4 in “PROCEDURE Measur-
( ing the distance between multiple targets”.
MLM ] -
MLM a 12 gigm Press [MOVE] with the “Missing Line Measure-
i 0.678m ment Results Screen” displayed.
S 15.483m L '
ZA 70°11°57°7 The “Starting Position Transfer Screen” is dis-
HAR 135031,27)’ p]ayed

[MOVE]: Make the last surveying
point the new starting po-
sition

Starting Position Transfer Screen
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16. MISSING LINE MEASUREMENT

Press [YES]: Confirmation 2. Press [YES].

Missing Line Measurement’ »
Screen The “Missing Line Measurement Screen”.is dis-
- layed.

MLM 1 Play

MLM El The last target measured becomes the new

vV starting position.

S 15.483m

ZA 70°11’577

HAR 135°31°'27”

| MLM JMOVE] Si% | 0BS §

3. To perform missing line measurement of the
next target, perform the same operation begin-
ning with the observation of the target in step 3
of “PROCEDURE Measuring the Distance Be-
tween Multiple Targets”.
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17. REM MEASUREMENT

LYl REM MEASUREMENT

o An REM measurement is a function used to measure the height to a point where a target
cannot be directly installed power cabies, bridges, bridge supports, etc.

Target Object

Vertical angle of objecti,

Vertical angle of prism 0b_|ect height above ground

Height from the surveying point to
the center of the target = Target height

o The height of the target is calculated using the following formula.

Ht=hy+h '
ha = Ssiné,y X cotbys — Scosfyq

« When an REM measurement is performed, the initial measurement is performed after 0.7
seconds and later measurements are performed at 0.5 second intervals no matter which
distance measurement method is selected.

« In advance allocate the function keys to display [REM]. For the allocation method see “23.
Key Functions Allocation”.

« ltis also possible to perform REM measurement when [MENU] on the third page of MEAS
Mode is pressed to enter MEAS Mode and “6. REM” is selected.
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17. REM MEASUREMENT

» PROCEDURE _RE
Object

Target Height v

Target

Press [HT]
‘Height Setting Screen

Height _
Inst.h. : DN
Tgt.h. : 0.567m

g

J

Enter the target height,press [OK]
MEAS Mode Screen

Sighting the target
' Object -

::-/

Target

Press [SDIST]
Dist ]

Dist PC = -

{sToP

Set the target directly under or directly over the
object. and measure the target height with a
tape measure etc.

Press [HT] on the third page of “MEAS Mode
Screen.” : -

The “Height Setting Screen” is displayed.

Enter the target height and press [O'K].

The “MEAS Mode Screen” is restored.

Sight the target.

Press [SDIST] on the first page of the “MEAS
Mode Screen.”

Distance measurement begins.

The distance measurement mode at this time
may be either S, H, or V mode.

When the observation is completed, the dis-
tance measurement result is displayed.
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17. REM MEASUREMENT

Press [REM]

REM Measurement In Progress

Screen

[REM

1

Press [STOP]
'REM Measurement Screen

1 REM

—

7.

10.

Sight the object.

Press [REM].

in MEAS Mode, display the screen in which
[REM] is registered

REM measurement begins.

The “REM Measurement Screen” is displayed,
and 0.7 seconds later, the height from the sur-
veying point to the object is displayed in [Ht.].
Afterwards, the measurement values are com-

pleted every 0.5 seconds.

Press [STOP] to terminate the measurement

- = Reg-observe the target (dlstance measurement) [OBS] (Afterwards retums to step 7 )

. Start REM measurement o

'Press- (29

MEAS Mode Screen

o "Maximum: angle of measurement possnble Horizontal +89
(Max measurement dlstance (Ht) 19999 999 m)

11.

Press to restore the “MEAS Mode
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DATA RECORDING

« This section explains JOB or memory settings which éan be performéd in Memory Mode
and data recording methads which can be performed in Record Mode.

Press [MEM]
Memory Mode Screen

To enter Memory Mode, press [MEM] in the
“Status Screen.”

-

Memor

2.Known data
3.Code

-

\ -

Press [REC]
Record Mode Screen

. To enter Record Mode, press [REC]in “MEAS
Mode Screen.”

REC :
2.Angle data
3.Coord data
4.Stn data
5.Note
6.View

18.

19.

] * . To retum to the original screen, press [EX8).

Settings in Mehow Mode
18.1 JOB Selection ........cccieemeenn.
18.2 Deleting 2 JOB

18.3 Registering Coordinate Data in Memory ....:........ 108
18.4 Clearing Coordinate Data from Memory ............. 111
18.5 Reviewing Coordinate Data .......ccccoveveeniierinnnnnns 114
18.6  Inputting Codes ......cooviciccccreecrceeeccereeverrenevens 116
18.7 Deleting Codes ....cccoevrverrnrnicrecveverrerrseereeeene 117
18.8 Reviewing Codes .....c.ccvviierverinreseeseeeeceeensessanens 118
18.9 Outputting JOB Data to Host Computer .............. 119
18.10 OQutputting JOB Data to a Printer .....c.ccceeeeeveenne 121
Recording in Record Mode ..........ccccevvveeenenns reernesnessaeenes 123
19.1 Recording Distance Measurement Data ............. 123
19.2  Recording Angle Measurement Data................... 126
19.3 Recording Coordinates Data.......coecereeineecnnecene 128
19.4 Recording Instrument Station Data...................... 130
19.5 Recording NOtes ......cccrvccericivicenicnsineeececsrereenene 132
19.6 Reviewing JOB Data ........coececvcermvacercienmesnunnnas 133 -
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18. SETTINGS IN MEMORY MODE

[} SETTINGS IN MEMORY MODE

Press [MEM]
Memory Mode Screen

Memor

2 Known data
3.Code -

To enter Memory Mode, press [MEM] in the
“Status Screen.”

In Memory Mode, it is possible to perform set-
tings concemning JOB and memory.

+ JOB Selection -

+ Deleting a JOB

» Registering Coordinate Data in Memory
» Clearing Coordinate Data from Memory
* Reviewing Coordinate Data

¢ Inputting Codes

* Deleting Codes

* Reviewing Codes

* Qutputting JOB Data to Host Computer
* Outputting JOB Data to a Printer
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18.1 JOB Selection

.m.lOB Selection

« Before recording data, select the JOB in which it is to be recorded. The following data can

be recorded in JOB.

» Measurement resuits

« [nstrument station data
» Notes ’

« A total of 24 JOBs have been prepared, and JOBO1 was selected when your SET was

shipped from the factory.

The names of the JOBs have been preset as JOBO1 to JOB24; you can change them to

any names you wish.

« A total of 3,000 data items, which includes data stored in all JOBs and the coordinate data
in the memory, can be stored inside the instrument.

However, storage space for 2 items is required to store 1 item of instrument station data.

» PROCEDURE : J@

Select “1. JOB", press
JOB Management Screen

Mem. / JOB ]
2.J0B deletion
3.Comms output

t

Select “1. JOB Selection”, press
.
JOB Selection Screen

-/

JoB 01
JOB02
JOB03
JOBO04
JOB05S

OCOOOO

Mem. /508 |

JOBO6 0
RAEA| Top JLASTEDIT §

2.

Select “1. JOB" in the Memory Mode Screen

and press JNIEY .

_The “JOB Management Screen” is displayed.

Select “1. JOB Selection” and press SN}

The “JOB Selection Screen” is displayed.
The JOB name is displayed. The 24 JOBs are
divided among four pages.

The numbers to the right represent the num-
ber of data items in each JOB.

. thAa



18. SETTINGS IN MEMORY MODE

3.  Alignthe cursor with the desired JOB and press

)

The JOB is determined and the “JOB Manage-
ment Screen” is restored.

o Moveiterm = < ygor g

+ Changing the cursor mofion- unit ; [ t | Pl SET el

. When fs-displayéd, the cursor mg\‘(.eé;:f}rc_)'m hneto fine.
. When m isvdisblayed, t_he'.curs-o.r rr;ove's.f’r/("r}l{p.é-gfef't‘crﬁage%. s
. Displaytop of JOB st | : [TOP]. RN
» Display end of JOB list. . [LAST] L

» PROCEDURE
JOB Selection Menu 1.  Perform steps 1 and-2 in “JOB Selection” on P.
3 ’ “ - A n
Mem . / JOB 106 to display the “JOB Selection Screen.
JOBO1 46
JOBO2 0
JOBO3 254
JOBO4 0
JOBO5 0
JOBOG 0+
{eaEa) Top fiasT] o §
Press [EDIT] ‘ 2.  Align the cursor with the JOB to be changed
JOB Name Change Screen then press [EDIT].
- ) :
Mem. /‘!OB The current name is displayed on the “JOB
JOB : MIeETiE
Name Change Screen.”
:
Enter new JOB name, 3.  Enterthe new JOB name with the alphanumeric
JOB Selection Screen keys, then press SN

The “Job Selection Screen” is restored. ‘

o Maximum size of JOB name : 12 (letters of the alphabet and numerals)

105



18.2 Delsting a JOB

RERR Deleting a JOB

» It is possibie to clear the data within a designated JOB.

« Itis not possible to clear a JOB until external output (transmission to the host computer or

output to printer) has been completed. An [x] beside a JOB name indicates that the data in
that JOB has not been output.

o After the data has been cleared, the JOB name retumns to the name allocated when the
SET was shipped. -

» PROCEDURE - De

Select “1. JOB”, press 1.  Select“1. JOB”in the “Memory Mode Screen,”
JOB Management Screen and press SN .
M « R

Mem . / JOB The “Job Management Screerlb is displayed.

2.J0B deletion
3.Comms output

Select “2. JOB Deletion”, press 2. Select“2. Job deletion” and press .

The “JOB Clearing Screen” is displayed.
Job Clearing Screen .
Mem . / JOB 1 Thg JOB names are displayed in a table.
JOBO1 0
JOBO02 0
JOBO3 0
JOBO04 0
JOBO5 0
JOBO0#6 0!
{RXED) ToP [LAST
" Select JOB to be deleted, press 3. Select the JOB whose data is to be deleted
and press SUEE) .
Job Deletion Confirmation Screen :
f Mem . / JOB ' The “JOB Deletion Confirmation Screen” is dis-
played.
JOB.JOBO1
deletion
Confirm ?
L [ NO | YES §
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18. SETTINGS IN MEMORY MODE

Press [YES] : Confirmation 4. Press[YES].

JOB Management Screen " The data within the JOB which is displayed is
deleted and the “JOB Management Screen” is
restored.

Press : To Memory 5. Press to restore the “Memory Mode

Mode Screen Screen.”
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18.3 Registering Coordinate Data in Memory

1: %W Registering Coordinate Data in Memory

o ltis possible to register coordinate data in memory in advance. The coordinate data which
has been registered can be output during setting for use as instrument station, backsight
station, known point, and setting-out point coordinate data.

» Coordinate data is stored in a part of the memory separated from JOB data.

o ltis possible to register 3000 items of coordinate data, including the data inside the JOBs.

e There are two registration methods: key entry and entry from an external instrument.

» PROCEDURE

Select “2. Known data”, press

Known Point Menu Screen

Mem. /Known 1
1.Key in coord
2.Comms input
3.Deletion
4. View
5.Clear

{

Select “1. Key in coord”, press

Coordinate Data Entry Screen

E 0.000
Z 0.000
Pt.:POINT200000005 -

REC.

.

Entry of coordinate values and

number, press JAIIEE)

VMem. /Known .3000rec \
N 01\

2
3
4

1.

Select “2. Known data” in “Memory Mode

Screen” and press SN

The “Known Point Menu Screen” is displayed.

Select “1. Key in coord” and press .

The “Coordinate Data Entry Screen” is dis-
played.

ltem Registfation Capacity

3.

Set the following items.
1t0 3 Coordinate values
4 Point number

After setting each item, press .
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18. SETTINGS IN MEMORY MODE

Press [REC]: Recording Coordi- 4. Press [REC].

nate Data The coordinate data is recorded in the memory
Recording Complete Screen and the “Recording Complete Screen” is dis-
T ) layed.

Mem./Known  2999rec pvy

E _1 %gj{g g; ggg Next it is possible to enter other coordinate

JA 1.123 data.

Pt.:POINT200000005

REC.

\ B
After Registration Completed, ‘5. After the registration of all the coordinate data
press has been completed, press (Z9)-

Known Point Menu Screen
The “Known Point Menu Screen” is restored.

o Maximum point number size : 14’characters>_(alphanumerié)
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1o el
10.0 7

T o e e N P N 73
CUYIDLSIiY wOOrainawe waia in Wiy

» PROCEDURE

* The format of the coordinate data is the SDR33 format.

» The communication conditions conform to the set communication conditions represented

by parameters.

Select “2. Known data”, press

Known Point Menu Screen

Mem. /Known

1 Key in coord]
2.Comms input
3.Deletion

4 View

5.Clear

\

Sel>ect “2. Comms input’, press

Coordinate Data Reception Screen

e

Mem. /Known

Format .SDR33

Receiving 12

-~

Select “2. Known data” in the “Memory Mode
Screen” and press .

The “Known Point Menu Screen” is displayed.

Select “2. Comms input” and press SN .
The “Data Format Display Screen” is displayed.

The format SDR33 is displayed.

Press ]

The “Coordinate Data Reception Screen” is dis-

" played. Enter coordinate data from an external

instrument in this condition. The figure repre-
sents the number of items received.

When data reception is completed, the “Data
Format Display Screen” is restored.

« Stopping data reception in progress :
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18. SETTINGS IN MEMORY MODE

ALER Clearing Coordinate Data from Memory

o [tis possible to clear coordinate data from memory.

There are two methods: initialization which clears all coordinate data at once and clearing
of designated data items one at a time.

» PROCEDURE

¢ This procedure clears all registered coordinate data from memory at once.

Select “2. Known data”, press 1. Select “2. Known data” in the “Memory Mode

Screen” and press .
Known Point Menu Screen

o ( . A The “Known Point Menu Screen” is displayed.
Mem. /Known ISPy

2.Comms input
3.Deletion

4. View
5.Clear

-/

L

Select “5. Clear”, press SN 2. Select“5. Clear” and press SN .
Data Initialization Screen -

Em JKn own . l _ Tﬁe “Data Initialization Screen” is displayed.
Clear
Confirm ?
S | N o | vEs |
Press [YES]: Cléal;ing all data 3. Press[YES].

Known Point Menu Screen

Coordinate data is completely cieared and the
“Known Point Menu Screen” is restored.

« Cancel of clearing: [NO]
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18.4 Clearing Coordinate Data from Memory

» PROCEDUR

¢ Select the point number of the coordinate data to delete data one item at a time.

Select “2. Known data”, press

Known Point Menu Screen

Mem. /Known
2.Comms input
3.Deletion
4 View
5.Clear

- Select “3. Deletion”, press

Pount Number Display Screen
Mem /Known
Pt. 101 T

Pt. 102
Pt. 103
Pt. 104

Select the point humber to be de-

leted, press

Data Clearing Screen

Mem. /Known
N . 22.230
E 123.450
Z 6.330
"Pt.:POINT200000005
Deletion
Confirm ?

Pt. 105 b
{EaEA] Top [ LAST |Sheh )

L ENERE

Move rtem

1.

3.

Select “2. Known data” in the “Memory Mode
Screen” and press .

The “Known Point Menu Screen” is displayed.

Select “3. Deletion” and press .

The “Point Number Display Screen” is dis-
played.

Select the point number to be deleted and press

-

The “Data Clearing Screen” is displayed.

_:vora'

Cha:nging.&é cursor motion unit : ! p ]

= When[]-P ]is displayed, the cursor moves from line to line.

« When Rl is displayed, the cursor moves from page to page.

Display next data
Display previous.data

Display top of point number list : [TOP} ~
Display end of point number fist [LAST]
Searchlng for coordinate daia

: [SRCH] (See “REFERENCE Searchlng for
.. Coordinate Data”)

. [NEXT]
" : [PREV]
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- "18. SETTINGS IN MEMORY MODE

» REFERENCE

Press [YES] : Clearing data
Point Number Display Screen

Press ": Clearing com-

pleted
Known Point Menu Screen

Press [YES].

The displayed coordinate data is cieared and
the “Point Number Display Screen” is restored.

After clearing is completed, press {3 to re-
store the “Known Point Menu Screen.”

+ When it is necessary to search for a point number to be clearéd using the second proce-
dure “PROCEDURE Deleting Designated Coordinate Data”, search as explained below.

Point Number Display Screen

Mem. /Known

Pt 101 T
Pt 102 . -

Pt. 103

Pt. 104 .

Pt.
L- LAST | SRCH

1

Press [SRCH]
v Data Search Screen

Mem [Known
AN PO I NT200000005

Entering the point number, press

Data Clearing Screen

P

Mem. /Known

N 22.230 .
E 123.450
YA ©6.330

Pt.:POINT200000005
Deletion

Confirm.?

: | N O | YES |

Press [YES] : Clearing data
Point Number Display Screen

1.

Align the cursor with the top point number and
press [SRCH] in the “Point Number Display
Screen.”

NOTE : The point number following the point
number indicated by the cursor be-

comes the object of the search.

The “Data Search Screen” is displayed.

* Enter the point number and press SN}

When searching is completed, the “Data Clear-
ing Screen” is displayed.

When no point number has been searched,
“Not found” is displayed on line 7.

Press [YES].

The displayed coordinate data is cleared and

the “Point Number Display Screen” is restored.
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13.3 Reviewing Cuordinale Daia

BE:XEW Reviewing Coordinate Data

o ltis possible to display the coordinate data within the memory.

» PROCEDURE |

Select “2. Known data”, press 1. Select “2. Known data” on the “Memory Mode

Screen” and press SN .
Known Point Menu Screen
. - -— , The “Known Point Menu Screen” is displayed.
Mem. /Known -

2.Comms input.
- 3.Deletion

4. View

5.Clear

— J

- Select “4. View”, press 2. Select“4. View” and press :
-

Point Number Display Screen The “Point Number Display Screen” is dis-

piayed. -

~\

'Mem./Known
(OO | NT200000005
t. 1

t. 2 ‘
t. 12345678

t. 12345679

t.

3 {
(R2ES] 10p | LAST | ShcH )

einvinvinshnchyv

Select point number to be displayed, 3. Select the point number to be displayed and

press press JUN) .

Coordinate Data Display Screen

( Mem. /Known ) “Coordinate Qata Display Screen”is displayed.
N- -1234.567

E 8901.234
Z 0.567
1Pt.:POINT200000005

L NEXT | PREV

114



18. SETTINGS IN MEMORY MODE

Moveltem o i : vorn

Changmg the cursor mo’uon unit : ! l -1

e When is dlsplayed the cursor moves from line to line..

ERS When m is dxsplayed the cursor moves from page to page

D|splay first point’ number fist 7 [TOP] ol s
Display last point number list .. : [LAST} ~* 7
Search for Coordinates data [SRCH] E

Display next data - L
Display. previous data ;. ...z [PREV

Press': To Point Number Dis- 4.  Press to restore the “Point Number Dis-
play Screen ’ play Screen”.

Press (@J8): To Known PointMenu 5.  Press again to restore the “ Known Point
Screen _ Menu Screen”.
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18.6 Inputting Codes

mmutting Codes

* Itis possible to save codes in memory.

¢ It is possible to read in codes registered in memory when recording instrument station
data or observation data.

» PROCEDURE

Select “3. Code”, press 1. Select“3. Code” inthe “Memory Mode Screen”
Code Menu Screen and press .
M 0' code The “Code Menu Screen” is displayed.
2.Deletion
3.Code view
4.Clear Ilist
Select “1. Key in code”, press 2. Select“1. Key in code” and press .
-_. The “Code Entry Screen” is displayed.
Code Entry Screen
' Mem. /Code R
Code:
Entering codes, press 3.  Enter the code and press .

Code Menu Screen

The code is registered and the “Code Menu
Screen” is restored.

. Maxlmum code size : 16(alphanumenc)

" When the code can not be completely dlsplayed use 4 to dlsplay the remalnder
* Maximum number of codes registered : 40 - -
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18. SETTINGS IN MEMORY MODE

| 1,8,77 Deleting Codes

» ltis possible to clear codes from memory.

" » PROCEDURE

Select “3. Code”, press 1. Select“3. Code”inthe “Memory Mode Screen”
Code Menu Screen and press .

{ W ‘
Mem C 2 code . The “Code Menu Screen” is displayed.
2.Deletion

3.Code view
4.Clear list

pury
I3

~ Select “2. Deletion”, press 2.  Select “2. Deletion” and press .

Code Display Screen The “Code Display Screen” is diéplayed.

Mem./Code )
ABCDEFGH! JKLMNO T
A0Q1
TREEQTLEFT
POINTY
POINT2
POINT3

IIIIIIHIHHII!HSIIIHEEI

Press [DEL]: Clears code data. 3. Align the cursor with the code to be cleared
and press [DEL] .

The selected code data is cleared.

[ 4

-Moveitem . ' 5.v_°".ﬂ' L
Changlng the cursor motion unlt [t } - p 1

* When ] - is dlsplayed the cursor moves from rne to line.

» When is displayed, the- cursor moves from page o page
Display. top: of code fist - [TOP}- '
Dlsplay end of code hst : [LAST} -

.

Press : To Code Menu Screen 4.  After the code data has been completely
' cleared, press .

The “Code Menu Screen” is restored.
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18.8 Reviewing Codes R

LI:R: M Reviewing Codes

¢ ltis possible to display a list of codes in memory.

Select “3. Code”, press 1. Select“3. Code” in the “Memory Mode Screen”
Code Menu Screen and press .

: : |
M - The “Code Menu_ Screen”_ig displayed.
2.Deletion -
3.Code view
4.Clear list

Select “3. Code view”, press 2. Select “3. Code view” and press .
Code Data Display Screen . The “Code Data Display Screen” is displayed.

Mem {Code
ABCDEFGHI| JKLMNO T
A001
TREEQO1LEFT
POINT1
POINT2 '
POINT3 l
B2 TOP | LAST |

s Moveitem ~ . ‘ ‘Wor &

« Changing the cursor motion:u‘n'it'" it l -P1 ' _
* When is dlsplayed the cursor moves from_llne to hne

~« When m is d splayed the cursor moves “from page to- page
e Display top of code list .-~ lTOP] '
« Display end of code fist: * > . [LASTY -~

Press : To the Code Menu~ 3. Press to return to the “Code Menu
Screen ) SCI’een." ' )
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18. SETTINGS IN MEMORY MODE

SELH Outpuiting JOB Data to Host Computer

« |t is possible to output the data within the JOB to a host computer in JOB units.

» PROCEDURE

Select “1. JOB”, press 1.  Select “1. JOB” on the “Memory Mode Menu
JOB Management Screen Screen” and press .
Mem./JOB

T JOB selection _ The “JOB Management Screerj is displayed.

2.JOB deletion
3.Comms output

Select “3. Comms output”, press 2. Select“3. Comms output® and press AN

»
Qutput Format Selection Screen The “Output Format Selection Screen” is dis-
r ) played.
Mem./JOB
2.Printed output
N )
Select “1. SDR", press 3. Select“1. SDR" and press :
Output JOB Selection Screen
Mem. / JOB Tlhe dOutput JOB Selection Screen” is dis
JOBO1 46 - payed
JOB02 0
JOBO3 . 254
JOBO4-* 0
JOBO5 0
' JOBO6 0!
{RRED| ToP [LAST |
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18.9 Outputting JOB Data to Host Computer

Select JOB, press
Output in Progress Screen

[ Mem. / JOB

Format .SDR33
JOB.JOBO1

Sénding
L J

After output is complete, moves to
the Output JOB Selection Screen

Select the JOB to be output to the printer, and
press )

Printer output starts and the “Output in Progress
Screen” is displayed. ™

When the output to the printer is completed,
the “Output JOB Selection Screen” is restored.
It is possible to continue printer output of the
next JOB.

sopprgoipe: @D
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18. SETTINGS IN MEMORY MODE

{E:R11} Outputting JOB Data to a Printed

e It is possible to output data within a JOB to a parallel printer in JOB units.

« Switch off the power to the printer and the SET and connect them with printer cable DOC46
(sold separately).

» PROCEDURE
‘Select “1. JOB”, press Q v 1.  Select “1. JOB” on the “Memory Mode Menu
JOB Management Screen . .Screen” and press SN .
(Mem. / J0B } u o
0B selection The “JOB Management Screen” is displayed.

2.JOB deletion
3.Comms output

L

Select “3. Comms output’, press 2. Select“3. Comms output” and press JNE).

Output Format Selection Screen The “Output Format Selection Screen” is dis-
played.
Mem./JOB
1. SDR :

2.Printed output

{ _

Select “2. Printed output”, press 3.  Select“2. Printed output” and press o B
Output JOB Selection Screen . The “Output JOB Selection Screen” is dis-
. played. :
Mem./JOB

JOBO1 46

JOBO2 0

JOBO3 254

0

JOBO05 0

JOBO6 - 0t
[ExEal Top |iasT] |

121



18.10 Outputting JOB Data to a Printer

Move item . .:

Changlng the cursor motlon unrt [t { -p ]" -

. When IS dlsplayed the cursor moves from line to fne

K When t |—P is dlsplayed the cursor moves from page to page
. D|splay top of JoBlist ¢ [TOP]
= Display end of JOB list : [LAST]
Select JOB, press 2= . 4. Select the JOB to be output to the printer, and
Output in Progress Screen press
r — Printer output starts and the “Output in Progress
Mem. /JOB Screen” is dlsplayed
Print
JOB. JOBO1
Sending
Aftér output is complete, maves to When the output to the printer is completed,
the Qutput JOB Selection Screen the “Output JOB Selection Screen” is restored.
: It is possible to continue printer output of the
next JOB.

* Stopping output :
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19. RECORDING IN RECORD MODE

I} RECORDING IN RECORD MODE

Press [REC] e  To enter Record Mode, press [REC] in the
Record Mode Screen “MEAS Mode Screen.”
r )
REC . . .
) Operations conceming the recording of data
2.Angle data can be performed in Record Mode.
3.Coord data : .
4.5tn data * Recording Distance Measurement Data
g ’ \I\}?é@ * Recording Angle Measurement Data
) * Recording Coordinates Data
- d * Recording Station Point Data
* Recording Notes
* Reviewing JOB Data

Recording Distance Measurement Data

* Itis possible to record the most recently measured distance measurement data in a JOB.

And it is possible to perform and record distance measurements, offset measurements,
etc. after entering Record Mode.

» Once the data has been recorded, [REC] cannot be displayed in order to prevent double
recording.

» It is convenient to use [AUTO] to perform automatic operation from distance measure-
ment to recording.

» The items recorded are slope distance, vertical angle, horizontal angle, point number,
codes, and target height.

» PROCEDURE °

MEAS Mode Screen 1.  Perform distance measurement in MEAS Mode.
Meas. PC -30)
ppm 0
: 3
S 1234.56Tm

ZA 78°45’'59”
HAR  120°31’'31"

spisT H.ANG] EDM J
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19.1 Recording Distance Measurement Data

Press [REC]
Record Mode Screen

Select“1. Dist data”, press
Measurement Data Display Screen

rHEC/Dist 1200recj
LT 10.160m
+ZA " 76°14'50"

*HAR 64°22'13”
Pt.:POINT200000005

ZA 84°22°13"

HAR  156°14°'50"
LAUTO | SDIST JorrseT] REC Jf

Press [REC]
Measurement Data Setting Screen

REC/Dist 1200rec
S 10.160m
ZA -76°14°50"
HAR 64°22'13"
Pt.:POINT200000005

Code:ABCD .

Tgt.h. v 0.000m |3

N —s

\.

Press [REC] on the second page of MEAS

Mode.

The “Record Mode Screen” is displayed.

Select “1. Dist. data” and press .
The measurement results are displayed on

lines 2 to 4 (lines indicated by [*]) of the “Mea-
surement Data Display Screen”.

Press [REC] to reéord the measurement data .
indicated by the [*].

The “Measurement Data Setting Screen” is dis-
played.

Set the following items.
1 Point number

2 Code
3 Target height

After entering each item, press SN .

- SET automatically increments the last input

number by 1 and displays it. This point num-
ber can be used to record data in the memory
or can be changed.

o Max1mum pd_ifn_f_ nunibéh size: 14 (alphanumenc) PR

HAR 64°22'13”
Pt. :POINT200000005
Code : EX:Iely)

| N—

REC/Di st 1200rec |
S 10.160m :
ZA 76°14°50°

N —

Tgt.h. : 0.000m |3
e i — ]

Codes registered in advance can be read in by
pressing [ T Jor[ | ]. Position the cosur at
the point you want to read in a code.
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--19. BETTINGS IN MEMORY MODE"

Press [OK]
Measurement Data Dispiay Screen

REC/Di st 1199rec |
s 10.160m
sZA 76°14’50”
HAR  64°22'13”
Pt.:POINT200000005
ZA T 84°227137
HAR  156°14°50"
L AUTO [ SDIST oFFseT]

Press [SDIST] : Measure distance
again '

Press : To the Record Mode
Screen

8.

Check the data and press [OK].

The data is recorded and the “Measurement
Data Display Screen” is restored.

The number of registrations possible declines
by 1.

Because the same data can not be recorded a
second time, [REC] is not displayed after re-

cording.

Press [SDIST] to measure the distance again

" in Record Mode.

Press to restore the “Record Mode
Screen.” '
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19.2 Recording Angle Measurement Data

MRecording Angle Measurement Data |

» Itis possible to record angle measurement data only in a JOB after entering Record Mode.

* Once the data has been recorded, [REC] can not be displayed in order to prevent double

recording.

« |tis convenient to use [AUTO] to petform automatic operatlon from angle measurement to

recording.

» The items which can be recorded are the vertical angte, horizontal angle point number,

code, and target height.

1.Dist data
ngle data
oord data
tn data
0
ie

2.A
3.C
4.8
5.N te
6 Vie

Select “2. Angle data”, press

. "Measurement Data Display Screen
REC/Angle 1200recT
*ZA
*HAR

Pt.:POINT200000005
ZA 84°22°13"
HAR  156°14°50"

BLAUTO |ANGLE

Sight the point to be recorded,
press [ANGLE] _
Measurement Data Display Screen

REC/Angle 1200rec

*ZA 76° 14 507
*HAR 64°22'13"
Pt.:POiINT200000005
ZA 84°22°13"
HAR  156°14'50"

LAUTO JANGLE REC

J

Press on the second page of the “MEAS Mode
Screen”.

~ The “Record Mode Screen” is displayed.

Select “2. Angle data” and press .

The “Angle Measurement Data Recording

Screen’” is displayed.

~ Sight the point to be recorded and press

[ANGLE].

The measurement results are displayed on
lines 3 and 4 (lines indicated by [+]) of the “Mea-
surement Data Display Screen”. Values with
no [+] are the angle measurement values dis-
played in real time.
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19.-SETTINGS IN MEMORY MODE

Press [REC]}
Measurement Data Setting Screen

'(EEC/Angle 1200rec}

ZA 76°14° 50"

HAR 64°22°13°
. :POINT200000005

Code:ABCD

Tgt.h. : 0.000m
L J

‘e Maxmum pomt number snze

. Max:mum code S|ze

. Press [OK]: Record angle mea-
surement data

Measure the angle again : [ANGLE]

Press : To the “Record Mode
Screen”

Press [REC] to record the angle measurement
data indicated by the [*].

The “Measurement Data Setting Screen”is dis-
played.

Set the following items while refering to “19.1
Recording Distance Measurement data”.

1. Point number

2. Code
3. Target height

After entering each item press .

"4 (alphanumeric)
oo .1 16 (@lphanumeric) -

. - Press [OK] to confirm the data.

The data is recorded and the “Measurement
Data Display Screen” is restored.

Because the same data can not be recorded a

second time, [REC] is not displayed after re-
cording.

Press [ANGLE] to measure the angle again.

Press to restore the “Record Mode
Screen”.

o Perform angle measurement o recording automatically by pressing-a single key : [AUTO]
When this key is used, it is unnecessary to perform. distance measurement in MEAS
mode. Press [AUTO] on the “Record Mode Screen” to perform distance measure-
- ment and automatically record the. results. When this is done, the point number auto-
matically increases from that displayed when the SET entered Record Mode and the
code that was displayedis used unchanged. After measurement has been completed,
the resulis are dlsplayed for2 seconds and the screen dlsplayed before [AUTO] was

" pressed is restored.
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19.3 Recording Coordinates Data

MRecording Coordinates Data

» It is possible to record the measured coordinates data in a JOB. And it is possible to
perform and record coordinates measurements, offset measurements etc. after entering

Record Mode

* Once the data has been recorded, [REC] is not displayed in order to prevent double re-

cording.

* ltis convenient to use [AUTO] to perform automatic operation from coordinates measure-

ment to recording.

e The items which can be recorded are the coordmate values, point number, codes, and

target heights.
» PROCEDUR
MEAS Mode Screen
Meas. PC . -30
ppm 0
i3
S 1234.567m = I
ZA 78°45'59"
HAR 120°31'31"
: A
QLOSET Jcoorn] S-O ] REC

Press [REC]
Hecord Mode Screen

HEC

| e data
rd data
data

1e .

i
n
0
t
0
iew .

A s
2

3c8
4.8tn
5.Not
6.Vie

N

Select “3. Coord data’”, press
|
Measurement Data Display Screen

RﬁC/Coord 1200recj

10.000
+E 234 .000
xZ 1.500

Pt. POINT200000005
ZA  156°14°5(0”

HAR  84°22'13"
LAuUTO] 0BS [orrser| REC §f

Perform coordinates measurement in the
“MEAS Mode Screen”.

Press [REC] in the second page of the “MEAS
Mode Screen”.

The “Record Mode Screen” is dieplayed.

Select “3. Coord data” and press NI

The measurement results are displayed on
lines 2 to 4 (lines indicated by [*]) of the “Mea—
surement Data Screen”.
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19. SETTINGS IN MEMORY MODE

Measurement Data Setting Screen 4. Press [REC] to record the measurement data

(o ) indicated by [+].

EEC /Coord 10.0 EI) % 00rec The “Measurement Data Setting Screen” is dis-
E 234.000 played.

Z 1.500 -

Pt.:POINT200000005

Code:ABCD

tTgt.h. : 0.000m

—

5. Set the following items while refering to “19.1
Recording Distance Measurement data”.

1. Point number

2. Code
3. Target height

After entering each item, press .

oMax:mum point number size 14 ('alphan;irﬁéﬁd). o
* Maximum code size input - :16 (alphanumeric).
Press [OK] 6. Press [OK] to confirm the data.
Measurement Data Display Screen
?E C/Coord {199rec ) The data is recorded and the “Measurement
e . o

N 10.000 : Data Display Screen” is restored.

+E 234.000 . . . .

*7 : 1.500 The number of registrations possible declines

Pt. POINT200000005 by 1 and the point number increases by 1.

2y T

84°22°13" Because the same data can not be recorded a
| AUO QEESET J second time, [REC] is not displayed after re-
cording.

Measure the angle again: [OBS] 7. Press[0BS]to measure the coordinates again

in Record Mode.

Press : To the “Record Mode 8. Press to restore the “Record Mode
Screen” Screen”.

« Perform coordinate measurement 10 record automatlcally by pressmg a smgle key:
[AUTO]
When this key'is used, it is unnecessary to perform distance measurement in: MEAS
N mode Press. [AUTO] on the “Record Mode Screen” to performi- distance measure- .
" mentand automahcally record the results. When this-is.done, the point number auto-
matlcally increases from that displayed. ‘'when the SET entered Record:Mede and the
j code that was displayed is used unchanged. Attermeasurement has: been completed )

-the: resuns are displayed for2 seconds and the screen dlsplayed before [AUTO] was. ;
pressed is restored, G

» ‘Offsetmeasurement i m Record Mode [OFFSEI'J

‘It is possibleto: advance through “Offset/Dist” and “OffeetlAngie by pressmg [OFF-
SEI'] See “15. Offset Measurement” for the procedure
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19.4 Recording Instrument Station Point Data

194 § Recording Instrument Station Data

* ltis possible to record instrument station data in a JOB.

* The items which can be recorded are the instrument station coordinates, point nurhber,
codes, instrument height, operator, date, time, weather, wind, temperature, air pressure,
atmospheric correction factor, target type, prism constant correction value, and distance

measurement method.

* There are items which can be set even using [EDM] in MEAS mode.

» PROCEDURE

Record Mode Screen

Select “4. Stn. data”, press

_Inshum'entStaﬁon Data Setting Screen
(REC/Stn 1200rec |
NO : 10.000
EO ; 234,000
20 : 1.500
Pt.:POINT200000005
Code:TREE :
| Inst.h.: 1.500m !¢
'Operdtor: : 1
Date :Oct-14-95
Time :10:14:52
Weath. :Fine
Wind :Calm {
Temp. : 15°C T
Press. :1013hPa
pm . :0.000m
eflector:Prism
PC - 230 o
Mode :Rapid”r” 1]
J

2.

Press [REC] in the second page of MEAS Mode.
The “Record Mode Screen” is displayed.

Select “4. Stn data” and press .

The “Instrument Station Data Setting Screen”

(first page) is displayed, and the present instru-

ment station data is dispiayed.
There are a total of 4 pages.

Set the following data items.
* Instrument station coordinates

* Point number
* Code

- * Instrument height

* Operator
* Date
*Time .

* Weather

" Wind _
* Temperature
~ «Air pressure
-« Humidity
- " Atmospheric correction factor

* Target type '
*'Prism constant correction value

‘» Distance measurement method
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19. SETTINGS IN MEMORY MODE

*» Movement of the cursor between items: O &b

o Entry rules )
Pt : 14 numerals and letters of the. alphabet
'~ “Coordinate data read-in: [READ] i
Code : 16-numerals and letters of the alphabet
Selectionfrom the code list: va
. Date.: ‘To enter:July 20, 1997, enter 072097.
Tirn, To enter 3 33:37 p.m., enter 153337.

. Settmg methods and content” :
Weather . Select with [~ | b (Selection: clear, cloudy, Ilght rain, rain, .show)
Wind . Selectwih @ B S
... .(Selection: calm, gentle, light, strong,- very'strong) B
_ Target : Select with @ B (Selection: prism, sheet): .
- Choose the prism constant value set to memory for the reﬂectlng prism
or reflecting sheet. :
Mode : Selectwithed P
: (Selection: Fine*r”, FineAVG“n=", Fne s” F(apld"r' Rapld"s" Tracking)
When selecting “precision average measurement,” desngnate the num-
ber of measurements.

. To set the atmosphenc correction factor to 0 ppm [Uppm]

Press [OK]: Recording instru- 4.  When the setting is completed, press [OK].
ment station data
Record Mode Screen
Instrument station data is recorded and the
“Record Mode Screen” is restored.
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19.5 Recording Notes

mecording Notes

» This procedure prepares note data and records it in the JOB which is selected.

» PROCEDURE fRec

Select 5. Note”, press

Note Entry Screen

(REC/Note.

-

ABCDEFGH I JKLMNOPQR
STU

1200rec |

Entry of Notes
Press [OK]
Record Mode Screen

* Maximurm note length : 60 characters (alphanumeric) ~ .

L

Press [REC] on the second page of MEAS
- Mode.

The “Record Mode Screen” is displayed. -

Select “5. Note” and press SN .

The “Note Entry Screen” is displayed and the
final note data prepared is displayed.

Enter the note and press [OK].

The “Record Mode Screen” is restored.
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19. SETTINGS IN MEMORY MODE

REXH Reviewing JOB Data

e ltis possible to display the data within the JOB which is selected.

» In advance allocate the function key to display [VIEW].
For the allocation method, see “23. Key Function Allocation”.

o [tis possible to search for data within the JOB to be displayed by point number. But the
note data cannot be searched.

» PROCEDURE

Press [REC] 1. Press [REC] on the second page of MEAS
Record Mode Screen Mode.

REC

D
0)

dat The “Record Mode Screen” is displayed.
e data '

d data

data

i S{
ngI
oor
tn
ote
iew

o:o-u-l:-colo
<Z(IJO>

Select “6. View”, press 2,  Select“6. View” and press .
Point Number Display Screen

— ) The “Point Number Display Screen” is dis-
REC/View ' layed.

Stn P

Dist 101 .

Dist 102

Ang. 103

Crd. 104

Noie ABCDEFGH! l
LR TOP ] LAST | SRCH §

e ltem motion- L oigor &
’. Changlng the cursor motnon unlt [T l -P1
e Whep [TI-Ps dlsplayed the cursor moves from hne to I|ne

. When_m is dlsplayed the cursor. moves from page to page -

o Display firstdata =~ - - :[TOP] .
« Display last data. ’ [LAST] L
» Search for point number - ;- _': [SRCH] -
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19.6 Reviewing JOB Data

Select point number, press

Details Display Screen
[REC/View

) 10.160m

ZA 56°14'50"
HAR 124°22'13”
Pt.:POINT200000005
godeETREE ' 200

t.h. : . m

LIEEEIIWEMI

< Displaynextdata
 Display previous data item.

Press : Conclude details dis- 4.

play
Point Number Display Screen

Press: To Record Mode

Screen

‘ : [NEXT]
: [PREV]

Select the point number to be displayed in de-
tail and press :

“Details Display Screen” is displayed.
All data for the designated point number is dis-
played.

- Press to conclude detailed display.

The “Point Number Display Screen” is restored.

Press to restore the “Record Mode
Screen”. '




TROUBLESHOOTING

» This section explains the meaning of error messages and ch’ecking and adjustment meth-

ods.
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20. ERROR MESSAGES

ERROR MESSAGES

* The following is a fist of the error messages displayed by *1e SET and the meaning of
each message. If the same error message is repeated or if any message not shown below

appears, the instrument has malfunctioned. Contact your Sokkia agent.

Bad condition
Distance measurement conditions are poor.

Either sight the target again, or when using a reflective prism, increase the number of
reflective prisms.

Calculationerror

Coordinates identical to the known point coordinates observed during resection exist. '
Set another known point so that the known point coordinates do not coincide.

Code area full

There is no space in the area where the code is to be read in.
Clear unnecessary codes and record the code again.

Code file checksum err. All cleared .
An error may have occurred in the code memory.

Forcefully clear codes from the memory. If it appears to occur frequently, contact
your Sokkia agent.

Data checksum err. Delete all data OK?
It is possible that an error has occurred in the data.
After selecting [NO] to back up all data, select [YES] the next time the power is
turned on. Be careful when pressing [YES], because this clears all data within the

JOB and coordinate data from memory. If it appears to occur frequently, contact your
Sokkia agent.

Data write err
Itis impossible to read in data.
Contact your Sokkia agent.

Exchange sub bat.
The lithium battery used for backup is either weak or dead:

When data remains, perform an emergency backup of the data and replace the backup
battery at your Sokkia service center.
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20. ERROR MESSAGES

Invalid data

You have pressed [REC], but no data is recorded. The data is already recorded or
else there is an error in the data. (In a case where parameter “Recording Mode” is

“auto,” even if [REC] is not pressed, the message is displayed under the above con-
- ditions.) -

Perform the observatlons agaln

Memory is full
There is no more room to enter data.

Record the data again after deleting unnecessary data from the JOB or coordinate
data from the memory.

No code data .

When cleen'ng or'displaying code data in memory, there is no code data registered in
memory.

No coord. data

When reading in coordinate values during instrument station registration etc., there is
no coordinates data registered in the memory and in the selected JOB.

No known data

When clearing or displaying coordinates data in memory, there is no coordinates
data registered in memory.

No obs. data:

When deleting data from within a JOB, there is no data registered in the JOB now
selected.

No solution

The calculation of the instrument station coordinates during resection does not con-
verge.

Assess the results and if neceseary, perform the observations again.

Not found

- During a data search, the search stopped either because the item in question does
not exist or the data volume is large. '

Out of range

The tilt of the mstrument exceeds the tilt angle compensation range during measure-
ment. :

Sight again within £3'.

Out of value

¢ During gradient % dlsplay, the dlsp|ay range (less than. +1 000%) has been ex-
ceeded.

* During REM measurement, either the vertical angle has exceeded horizontal £89°
or the measured distance is greater than 9999.999 m.
Install a instrument station far from the target.

* The instrument station coordinates calculated dunng resection are too high.
Perform the observation again.
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20. ERROR MESSAGES

Print or send first

JOB data output (transmission to the host computer or output to the printer) is not
completed before JOB is cleared.

Either transmit the JOB to be cleared to the host computer or output it to the printer.

RAM cleared
it is possible there is a nonconformity in a setting area.

Forcefully initialize all set values. If it appears to occur ffequently, contact your Sokkia
agent. :

Re 0 Set

The telescope or top of the instrument was rotated too rapidly.
Index the horizontal circle and vertical circle once again. (The readout speed of the
horizontal angle and vertical angle of the SET is about 4 rotations/second.)

Receive data err.
A reception error has occurred in coordinate data from an external instrument.
Check the settings of parameters 16 to 21 concerning communication conditions.

Signal off

The reflected light is not observed when distance measurement begins. Or during
measurement, the reflected light has weakened or is blocked.

Either sight the target again, or when using a reflective prism, increase the number of
reflective prisms.

Need 1st o/s obs

When finding a target point from two offset points during offset measurement, the 1st
target observation is not completed normally.

Sight the 1st target accurately and press [OBS] to perform the observation again.

Need 2nd o/s obs

When finding a target point from two offset points during offset measurement, the
2nd target observation is not completed normally.

Sight the 2nd target accurately and press [OBS] to perform the observation again.

Need offset pt. obs

Observation of the offset point during offset measurement was not completed nor-
mally. ' _

Sight the offset point accurately and press [OBS] to perform the measurement again.

Need base pt. obs v

During REM measurement, the observation of the target was not compieted nor-
mally.

Sight the target accurately and press [OBS] to perform the measurement again.
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20. ERROR MESSAGES

Need 1st obs .

During missing line measurement, the observation of the starting posmon was not
completed normally.

Sight the starting position accurately and press [OBS] to perform the measurement
again.

Need 2nd obs

During missing line measurement the observation of the target was not completed
normally.

Sight the target accurately and press [MLM] to perform the measurement again.

Too few points
The known pornt observations necessary for calculation dunng resection are not com-
pleted or the calculation conditions are not all satisfied.

Check the calculation conditions’in “13. Resection,” and perform supplementary known
point observatrons
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é 21. CHECKING AND ADJUSTMENTS

CHECKING AND ADJUSTMENTS

Plate level”.

» A SETis a precision instrument which requires fine adjustments. It must be inspected and
adjusted before use so that it always performs accurate measurements.
» Always perform checking and adjustment in the proper sequence beginning with “21.1

* In addition, the instrument should be inspected with special care after it has been stored a
long time, transported, or when it may have been damaged by a strong shock.

'Plate Level

« The bubble tube is made of glass, so it is sensitive to temperature changes or to shock.

Check and adjust it as outlined below.

» PROCEDURE

Turn the upper part of the instrument until the
plate level is parallei to a line between level-
ling 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 up-
per part 80°.

The plate level is perpendicular to-a line be-
tween levelling foot screws A and B.

Center the plate level bubble using levelling foot
screw C.
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21 1 Plate level

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

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

If the bubbile is off-center, adjust as follows.

Using levelling foot screws

O”': - [rin @

\Oi=00)

Bubble motion

Using adjusting pin

| i@

]
N Center

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

Thie bubble moves in the clockwise direction:

the adjustment screw rotation direction.

Correct the remaining half of the displacement
by using the adjustment pin to rotate the plate
level adjustment screw.

When the plate level adjustment screw is tight-
ened in the clockwise direction, the bubble
moves in the same direction.

Rotate the top of the instrument and repeat
checking and adjustment steps 1 to 6 to adjust
it so the bubble remains centered for any posi-
tion of the upper part.

- When the bubble does not move to the center

even when the adjustment has been repeated,
ask your Sokkia service center to adjust it.
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21. CHECKING AND ADJUSTMENTS

MCircular Level

» PROCEDURE

Perform the plate level inspection and adjust-
ment or carefully use the plate level to level
the instrument.

Check the position of the bubbie of the circular
level.

If the bubbie is not off-center, no adjustment is
necessary.

If the bubble is off-center, perform the follow-
ing adjustment.

Circular Level Adjusting Screws

First confirm the off-center direction.

Use the adjusting pin to loosen the circular level
adjustment screw on the side opposite to the
direction the bubble is displaced to move the
bubbie to the center.

Adjust the adjusting screws until the tightening
tension of the three screws are the same to
align the bubble in the middle of the circle.

NOTE: Be careful that the tightening tension is identical for all the adjusting screws.
Also, do not over-tighten the adjusting screws as this may damage the.circular

level.
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21.3 Tilt Offset Setting

BEEY it Offset Setting

o With the “Tilt of_fset’ option you can measure tilt zero point error. To measure the error,
make tilt angular observations using both faces.

» PROCEDURE

Setting Mode Screen 1. Select “2. Instr. const” in the “Setting Mode

Confia. - Screen” and press SN .
1.0bs.condition

2.Instr.const. ' :

3.Dated&Time ‘ -

4.Comms setup -

5.Unit

6.Key function

t

Select “2. Instr. const.”, press ' The “Instrument Constant Selection Screen” is

o displayed.

Instrument Constant Selection Screen o

Instr.const, h

’
2.Collimation

Select “1. Tilt", press Vo 1 2. Select“. Tilt’ and press JNNEE) .
Tilt Offset Screen

’Tilt offset
X 396Y 411

X -0°01°50”
Y -0°00’30"
{HAR 184°14'50"
- Take Ft '
L g N O | VES §

—

Sight, press [YES] 3.  Sight one point which is the reference.
rTi 't offset R Press [YES] to record the value.
X 396Y 411

X -0°01'50"

Y -0°00’30"

HAR 184°14'50"
Take F2 :

l N O YES )

“Take F2" is displayed.

. To dlscardthe data and retum to the “Instrument Constant Selection Screen’: [NO} -
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" 21, CHECKING AND ADJUSTMENTS

Sight in face right, press [YES] 4. Set the telescope in face right and sight the
(Ti1t offset ) samepoint. B
{Current X 396 Y 411 Press [YES] to record the value.

NEW X 402 Y 398

The constant now set and the newly set con-
stant are displayed.

5.  Préss [YES]. .

After the new constant is set, the “Instrument
- Constant Selection Screen” is restored.

15 the “Fage Laft Obseraior
siant Selection Screer
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21.4 Setting the Collimation Line Error Correction Constant

yaW: 3 Setting the Collimation Line Error Correction Constant

* With the “Collimation” option you can measure collimation error in your instrument so that

the SET can correct subsequent single face observations. To measure the error, make
angular observations using both faces.

» PROCEDURE

Setting Mode Screen 1.

Config.
1.0bs.condition

2.Instr.const. . -

Select “2. Instr. const” in the “Setting Mode
Screen” and press .

3.Date&Time
4.Comms setup
5.Unit

L 6.Key function

Select “2. Instr. const®, press

L5

instrument Constant Selection Screen

( h!

instr.const.
1.Ti1t:X36Y 411
2.Collimation

The “Instrument Constant Selection Screen” is
displayed.

L

Select “2. Collimation”, press 2.  Select “2. Collimation” and press )
-

Collimation Screen
Collimation

f Collimation ) 3. Rotate the telescope to index the vertical circle.

ZA 60°00° 30"
HAR 184°14°'50"
Take F1

i N O | VES §
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21. CHECKING AND ADJUSTMENTS

« Retum to “Instrument Constant Selection Screen™: [NO]

Sight one point, press [YES]

[Collimation ]
ZA 259°59°30°

HAR 0°14°30°
Take F2

L [N O | YES §
Sight the same point in face right,
press [YES]

Collimation

EL -0°00°08"
Vooff. 0°00°10"
L EGEREN

4.

5.

Sight one point and press [YES] to record the
value.

“Take F2" is displayed.

In face right sight the same point.
Press [YES] to record the value.

The correction constant is displayed.

To dlscardthe data and retum to the “Face Left Observation Screeri”: [NOJ

6.

Press [YES]. _
After the constant is set, the “Instrument Con-
stant Selection Screen” is restored.

‘. To dlsca:d the data and retum to the “Face Left Observation Screen”: [NO]
‘e Toreturn to the “Instrument Constant Selection Screen™
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21.5 Reticle

IIIIIIReﬁcke

&

» PROCEDURE

1. Carefully level the instrument. .

2.  Alignaclearly visible target (the edge of a roof
for example) on point A of the reticie line.

3. Use the telescope fine motion screw to align
the target to point B on a vertical line.
If the target moves paraliel to the vertical line,
adjustment is unnecessary.
If its movement deviates from the vertical line,
have your Sokkia service representative adjust
it.

1. Install a target at a point about 100 m in the
horizontal direction from the SET.

2. Level the instrument carefully, turn on the -
instrument’s power, and index the vertical and
horizontal circles.
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21. CHECKING AND ADJUSTMENTS

Measurement ltem Display Screen

Meas. PC —Bﬂ
ppm 0
%3
I
ZA 90°30°20"
HAR . 18°34°00°
LIEEEIJ

Read the horizontal and vertical
angles with the telescope in face
left.

Read the horizontal and verticai
angles with the telescope in face
right. '

Calculation A2~A1 and B2+B1

Example: A2—A1 (Horizontal angle)
=198° 34' 20"-18° 34' 00"
= 180° 00' 20°
B2+B1 (Vertical angle)
=269° 30" 00"+90° 30' 20"
= 360° 00' 20" '

3.

While the “Measurement ltem Dispiay Screen”
is displayed and the telescope is in face left,
sight the center of the target and read out the
horizontal angie At and the vertical angie B1.

Example: Horizontal angle A1 = 18° 34' 00".
Vertical angle  B1 =90° 30" 20"

While the telescope is in face right, sight the
center of the target and read out the horizontal
angle Az and the vertical angle B2.

Example: Horizontal angle A2 = 198° 34' 20"
Vertical angle B2 = 269° 30' 00"

Do the calculations: A2-A1 and Bz+B1
If A2—A1 is within 180° £20" and B2 + B1 is
within 360° £20", adjustment is unnecessary.

If the difference is large even after repeating
the check 2 or 3 times, have your Sokkia ser-

vice representative perform the adjustment.
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21.6 Optical plummet -

| momical plummet

» PROCEDURE

Carefully level thev SET and center a surveying
point precisely in the reticle of the optical plum-
met. o

Tum the upper part through 180° and check
the position of the surveying point in the reticle.
If the surveying point is still centered, no ad-
justment is necessary.

If the surveying point is no longer centered in
the optical plummet, perform the following ad-
justment. '

Correct haif the deviation with the leveliing foot
screw.

Remove the optical plummet reticle cover.

Use the 4 adjusting screws of the optical plum-
met to adjust the remaining half of the devia-

. tion as shown below.

When the surveying point is on the part shown

as T (@)

@ Loosen the upper (lower) adjusting screw
slightly and,

®) Tighten the upper (lower) adjusting screw
the same amount, to move the surveying
point to a point directly under the center of
the optical plummet. :

(1t will move to the line in the figure on the left.)
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21. CHECKING AND ADJUSTMENTS

6. If the surveying point is on the solid line (dot-
' ted line):

® Loosen the right (left) adjusting screw
slightly and, .

@ Tighten the left (right) adjusting screw by
the same amount to move the surveying
point to a point in the center of the optical
plummet.

NOTE: Be extremely careful to adjust all the adjust-
ment screws by the same amount so that
none will be over-tightened.

7. Check to make sure that the surveying point
remains centered on the reticle even if the up-
per part of the instrument is rotated. If neces-
sary, perform the adjustment again.

8. Replace the optical plummet reticle cover.
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21.7 Distance Measurement Check Flow Chart

21.7 Distance Measurement Check Flow Chart

* Make sure that the distance measurement function is operating normally by performing
the procedure in the following flowchart.

When performing this check, set the distance measurement method to the “fine, repeat
measurement mode” (factory setting). (“11.1 Settings for Distance Measurements”)

» PROCEDURE

,( .Start )

i

[ Level and power on |
]
< Audio tone heard? - No
1Yes N
£ “HAR Oset” and “ZAOset” displayed? >0
yYes
P Indexing H and V circles |
(]
E: 5 Battery symbol appears every 3 seconds? \/Yes
tNo .
| Sight target and press and | |__Power s;rvntch off |
* .
< Signal strength adequate? 3& Z?fzs{gfeﬁfaig
tYes
[ Cover the objective lens I a char%ed one
¥
< “+" Disappeared? 3N_0 | Power s;mtch on |
1Yes - No -
| ' Uncover objective lens |  Audio torlle heard? >
[
; No “HAR Oset” and
Press [Sdist
[ s [Sdist] I "ZAOset” displayed?>
- - . - No )
Distance displayed.in about 5 seconds? >—
Q 2 TVos {Indexing H and V cirCIesl
[ Press [STOP] | Ve Ban'ery
Y
| Power switch off - | symbol appears? >

[}
((Check is finished )

|  Powerswitchoff |
Y

Contact your
Sokkia agent
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21. CHECKING AND ADJUSTMENTS

pAR:Y Additive Distance Constant

« The additive distance constant K of the SET is adjusted to 0 before delivery. Although it
almost never deviates, use a baseline with a known distance precision to check that the
additive distance constant K is close to 0 several times a year and whenever the values

measured by the instrument begin to deviate by a consistent amount. Perform these checks
as follows.

NOTE: Errors in setting up the instrument and reflective prism or in sighting the target will
influence the additive distance constant. Be extremely careful to prevent such errors
when performing these procedures.

Set up so that the instrument height and the target height are identical. If a flat place
is not available, use an automatic level to make sure the heights are identical.

» PROCEDURE |

1. Find an area of flat ground where two points
100 m apart can be selected, set up the instru-
ment at point A and the reflective prism at point
B. Establish a point C half way between points

A and B.
Fine measurement of the horizon- 2. Precisely measure the horizontal distance be-
tal distance AB 10 times and cal- tween point A and point B 10 times and calcu-
cuiation of the average value late the average value.

3. Place the SET at point C directly between
points A and B and set up the reflective prism
at point A.

Fine measurement of the horizon- 4. Precisely measure the horizontal distances CA
tal distances CA and CB 10 times and CB 10 times each and calculate the aver-
each and calculation of the aver- age value for each distance.
age values
5. Calculate the additive distance constant K as
follows.
K = AB—-{CA+CB)

. 6. Repeat steps 1 to 5 two or three times.
If the additive distance constant K is within
2 mm even once, adjustment is unnecessary.
If it always exceeds this range, have your
Sokkia service representative perform an ad-
justment.
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MEASUREMENT
OPTIONS SELECTION

o This section explains the setting of the parameters of the instrument's functions, alldcating
the function keys, the power system, and the reflective prism system. '

22. Changing Instrument Parameters .....ccocmveeveceenncecane 157
23. Key Function AlloCation ...........ceevvimminrennieceninsnenesicsinnne 164
23.1 Allocation and Registration .......ccceeevenvceieininncnnaes 165
23.2 Recalling an Allocation............. rrereresesesne e baanarens 169
24, POWEE SUPPIIES ..ocecerreeeermerinririirrrssessnssnesn e seesesnsescans 170
25. Reflecting Prisms ...t 172
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22. CHANGING INSTRUMENT PARAMETERS

P CHANGING INSTRUMENT PARAMETERS |

o This section explains the parameters which are set in Setting Mode.
¢ The set parameters are recorded until they are revised.
» The following are the items set and their parameters.

Screen Setting ' Parameter Options (+ : Factory Setting)
OBSERVATION Atmospheric correction Temperature, air pressure *
CONDITION Temperature, air pressure, humidity

Earth curvature and refraction © - }None *
correction K=0.142
K=0.20
Vertical angle format Zenith 0° *
Horizontal 0°
Horizontal 0° £90°
Tilt correction .| Yes (horizontal and vertical angles) *
Yes (vertical angle only)
. No
Collimation correction Yes *
No
Reticle illumination. Bright *
Dim .
Vertical circle indexing Auto: Transit telescope *
Manual: By sighting both faces
Horizontal circle indexing Auto: Rotate upper part * ’
Manual: 0° at power on
Automatic power cut off Auto power cut off after 30 minutes *
: Switch on/off by key
Angle resolution SET2100 |17 *
- 0.5"
‘| SET310t58 {17 *
5"
SET4100/s |1"*
5
Coordinates format N-E-Z #
E-N-Z
Distance mode initial display Slope distance (Sdist) *
Horizontal distance (Hdist)
Height difference (Vdist)
Minimum distance display 1 mm *
(only the SET2100) 0.1 mm .
Read-in JOB Enter the read-in JOB
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22. CHANGING INSTRUMENT PARAMETERS

Screen Setting

Parameter

Options (= : Factory Setting) -

| comms SETUP

Communication‘s‘peed (baud rate)

1,200 bps *

2,400 bps

4,800 bps

9,600 bps

19,200 bps

38,400 bps

Data length

8 bits *

7 bits

Parity '

Not set *

Even

Odd

Stop bit

1 bit =

2 bits

Check sum

No *

Yes

Xon/Xoff

Yes *

No

UNIT

Temperature

OC*

°F

Air pressure

hPa *

mmHg

inchHg

Angle

degree *

gon

mil

Distance

metres *

feet
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22. CHANGING INSTRUMENT PARAMETERS

» PROCEDURE

Status Screen

.

Oct-08-96 13:41:58 |
SET4100

Press [CNFG]

Setting Mode Screen

—

5.Unit

Config. ‘
2.lnstr.const.
3.Date&time
4.Comms setup

6.Key function

Select “1. Obs. condition”, press

Observation Condition Setting Screen

pl

Condition : w

Bpm mode :EIRENMET
& crn. :No

V.obs :Zenith

Tilt c¢rn. :Yes(H,V)

Coll.crn  :Yes
Reticle :Bright !

V index cAuto T
H index :Auto

Power off :On(30min)
Ang.reso. :1”

Coord. :E-N-Z

Dist mode :Sdist !
Dist. reso:imm T

Coord. search JOB:
JOBO1

\

First display the “Status Screen.”

1. Press [CNFG].

The “Setting Mode Screen” is displayed.

2. Select“1. Obs. condition” and press JNENE)

The “Observation Condition Setting Screen” is
displayed.

It is possible to check and change the param-
eter settings.

When T or d is displayed, there are items above
or below. Use g £Ato scroll the screen.

The following are the selected conditions.

(Those marked by an {*] are values set at the
factory.)
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22. CHANGING INSTRUMENT PARAMETERS

ppm mode

Pres/Tmp =

&Humid

C&C cm.

No *

K=0.142

0.20

V. obs

Zenith %

Vertical

Vert+/-90

Tilt crn.

Yes (H, V) *

Yes (V)

No

Coll. cm

Yes =

No

Reticle

Bright =

Dim

Vindex

Auto *

Manual

H index

Auto *

Manual

Power off

On (30min) =

Off

Ang. reso.

SET2100

17 %

0.5”

SET3100/s

17 %

e

SET4100/s

17 *

5n

Coord.

E-N~Z *

N-E-Z

Dist mode

Sdist *

Hdist

Vdist

Dist. reso
(only the SET2100)

1 mm =

0.1 mm

Coord. search JOB

Coord. search JOB:

After setting is completed:

Align the cursor with the final item
press _

Setting Mode Screen

3. Align the cursor with the final item after setting

is complete and press o1

“Setting Mode Screen” is restored.
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22, CHANGING INSTRUMENT PARAMETERS

Select “4. Comms setup”, press

Communication Condition Settin
Screen -
r )
Comms setu
Baud rate: 0

Data bits:8bits
Paritg :Not set
Stop bit :1bit
Check sum:No
Xon/Xoft :Yes

4.  Select“4. Comms setup” and press JNEEE).

The “Communication Conditions Setting
Screen” is displayed.

it is possible to check and change the param-
eter settings.

The following are the selected conditions.
(Those marked by. an [*] are values set at the
factory.)

1Baud rate 1200bps *, 2400bps, 4800bps,
9600bps, 19200bps, 38400bps
Data bits 8bits *
7bits
Parity Not set *
Even
Odd
Stop bit 1bit *
2bits
Check sum No *
' Yes
Xon/Xoff - Yes *
No

After setting is complete,
Align cursor with final item,

press (RE)

Setting Mode Screen

5.  Align the cursor with the final item after setting
is completed and press SN} .

“Setting Mode Screen” is restored.
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22. CHANGING INSTRUMENT PARAMETERS

Select “5. Unit’, press SN 6.  Select ‘5. Unit” and press )
Unit It is possible to check and revise the param-
;?ggs a eter Zettings. ' >
Angle mil The following are the selected conditions.
Dist :m (Those marked by an [+] are values set at the
: factory.)
Temp. v ‘ °C *
. F -
Press. v hPa *
mmHg
inchHg
Angle : deg *
' “ | gon
mil
Dist . m =
feet
After setting is completed, 7. Press after setting is completed.
press
Setting Mode Screen ~ The “Setting Mode Screen” is restored.
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22. CHANGING INSTRUMENT PARAMETERS

> EXPLANATION

"o Nadir 0°
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23. KEY FUNCTION ALLOCATION

KEY FUNCTION ALLOCATION

» With the SET, it is possible to allocate the softkeys in MEAS Mode to suit measurement
conditions. The current softkey allocations are retained until they are revised again, even
when the power is cut off. It is also possible to register two sets of key function allocations:
user setting 1 and user setting 2.

It is possible to operate the SET efficiently because unique softkey allocations can be
preset to suit various applications and the ways that different operators handle the instru-
ment.

Press [CNFG] e  Press [CNFG] in the “Status Screen.”

Setting Mode Screen -

: The “Setting Mode Screen” is displayed.

Select “6. Key Function”, presé ' Select “6. Key Function” and press either
or @ 2= . @D
Key Setting Screen
- 3 .
Key f U C . The “Key Setting Screen” is displayed.
: '
% Egg ;T } ration . The following operations can be performed in
the “Key Allocation Mode”.
= Key allocation.
* Registration of the allocation
__ ) * Recalling the allocation

Existing Key Allocations

—- 1. Setting

Set new allocations in
Key Allocation Mode.

2. Registration

Display new key allocations .

User setting 1

User setting 2
Factory setting

3.Read in

164



23. KEY FUNCTION ALLOCATION

Allocation and Registration

¢ Itis possible to set new key allocations in the “Key Allocation Screen.”
When new key ailocations are set, the content of the function keys in MEAS Mode are
displayed. This allocation is recorded in the instrument until they are set again.
Itis possible to register two kinds of allocations: User Setting 1 and User Setting 2.

NOTE: When softkey allocations are recorded and registered, the previously recorded key
settings are cleared.

» ltis possible to allocate the fuhcﬁons displayed in the “Setting Mode Screen” to the softkeys.
The following functions can be allocated to the softkeys.

1)
2)

3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

16)

17)

18)

19)

20)

21)

. 22)
- 23)

[_DIST]

[OSET]
[H.ANG]
[RL]
[REP]
[HOLD]
[ZA/%]
[HT]
[REC]
[REM]
[MLM]
[RCL]
[VIEW]
[EDM]

[COORD] :
[S-0]
[OFFSET] :
[MENU]
[RESEC] :
[FM]

: Distance measurement
[ 4SHV] :

Select distance mode (S=Slope distance/H=Horizontal distance/
V=Height difference)

: Set horizontal angle to 0
. Set required horizontal angle
: Select horizontal angle right/left

Repetition measurement

: Hold horizontal angle/release horizontal angle

: Switch between zenith angle/slope in %

: Set the instrument station height and target height

: Data recording

. REM measurement

: Missing line measurement

: Display final measurement data

: Display observation data for the selected JOB

: Setting EDM (atmospheric correction and target, distance measurement

method setting)
Coordinates measurement

: Setting-out measurement

Offset measurement

: To Menu Mode

Resection measurement

"~ : Switch between meters/feet

: Output measurement results to external instrument
: No functions set : '

» The following are the softkey allocations when the SET was shipped.

Page 1
Page 2

[_DIST] [ 4 SHV] [H.ANG] [EDM]
[0SET] [COORD] [S-0] [REC]

Page3 [MLM] [RESEC] [MENU] [HT]
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23.1 Allocation and Registration

mAllocating Functions

» ltis possible to freely allocate up to 12 kinds of functions to the softkeys. The allocated key
array-is saved until it is revised again, even when the power is cut off. _
Itis possible to allocate the same keys on each page (example 1). The same function can
be allocated to more than one key on the same page (exampie 2). And it is also possible
to allocate a function to only one key (example 3).

Allocation example 1: _
P1 [_DIST] [4SHV] [H.ANG] [EDM]
P2 [_DIST] [4SHV] [H.ANG] [EDM]

Allocation example 2:

P1 [ DIST] [ DIST] [4SHV] [4SHV]

..................

Allocation example 3:
P1 [ DIST] [4SHV] [---] [--]

T

» PROCEDURE

Setting Mode Screen 1. Select “6. Key function” in Setting Mode and
Select “6. Key Function”, press press SN .
Key Setting Screen

T(e y func. Thg “Key Setting Menu Screen” is displayed.

1.Defincls
2.Registration
3.Recall

Select“1. Define”, press JUNIN). 2, Select*!. Define” and press SN .
Allocation Screen

[ Key func. ] The “Allocation Screen” is displayed.
&} DIST J.4 SHV T ' .
I | 7A%
A 0SET | HOLD RGN
| SO | REC
k] v JRESECHEIE]
EORCHT MM
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'23. KEY FUNCTION ALLOCATION

Key func )
121 DIST b4 SHY W HotD:Jl
(# 0SET |

=l
P 3 T

Key func.

1] DIST .4 SHV | T
A

P2 GO | HT

: ol IGESl | REC

K] MLV JRESEC REEISY]
A ZA% 1 MM ] 4

L O K §

Press [OK]: Allocation Record-

ing
Key Setting Screen

Align the cursor with the keys on the left half of
the screen whose allocation is changed using

b

Align the cursor with the functions on the right
haif of the screen which are to be allocated us-

ing @ &

Press to allocate the functions des-
ignated in step 4 to the positions designated in
step 3.

Repeat steps 3 to 5 only as many times as nec-
essary. '

Press [OK] to record the allocations and to re-
store the “Key Setting Screen”.

This displays the functions with their new alilo-
cations in the “Setting Mode Screen”.
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23.1 Allocation and Registration

ARy Registering an Allocation

* It is possible to register two softkey arrays allocated. in the “Allocation Screen” as User
Registration 1 and User Registration 2.

» The registered softkey arrays can be called and used as needed (See “23.2 Recalling
Allocation”.) Softkey registration is performed as follows.

» PROCEDURE

-t
.

Setting Mode Screen Select “6. Key function” in Setting Mode and
Select “6. Key function”, press press .
Key Setting Screen The “Key Setting Screen” is displayed.

Key func.
1.Define
2.Registration

.Reca

Select “2. Registration”, press 2.  Select “2. Registration” and press .

'

Allocation Registration Screen The “Allocation Registration Screen” is dis-
— played.

'Key func. -
2.User’s 2

Select “1. User'1” or “2, User?”, 3.  Selecteither “User'1” or “User'2” as the softkey

press array to be registered and press NI
Confirmation Screen

r ) The “Confirmation Screen” is displayed.
Key func. pley

Registered to 1
Press any key

—

Press any key ‘ 4. Press any key to restore the “Allocation Regis-

Allocation Registration Screen, tration Screen”. Press to restore the “Key

press Setting Screen”.

Key Setting Screen
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23. KEY FUNCTION ALLOCATION

Wecalling an Allocation

» PROCEDURE

o ltis possible to recall the softkey arrays registeréd for User 1 and User 2 as nécessary.

NOTE: When an array is recalléd, the key array is changed to the key array which has been
recalled, clearing the previous key array. Be sure to remember this.

Setting Mode Screen _ 1. Select “6. Key function” in the “Setting Mode
Select “6. Key function”, press Screen” and press )
a1 -
Key Setting Screen The “Key Setting Screen” is displayed.
| Key func. ]
1.Define

2.Reaistration

Select “3. Recall”, press 2. Select “2. Recall” and press .
Aliocation Recall Screen

(. - y “ i ” is di
Key func. The “Allocation Recall Screen” is displayed.

1 _User's 1l
2.User'’s 2
3.Default

\ J

Select the array to be recalled, 3. Select the key array for either User 1, User 2,

press SN , : or default (setting when the SET was shipped),

- and press .
Key Setting Screen , ‘The “Key Setting Screen” is restored.

This displays the functions in the recalled ar-
ray in the “MEAS Mode Screen”.
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24. POWER SUPPLIES

28 POWER SUPPLIES

* Operate your SET with the following combinations of power equipment.

.» Be sure to carefully read the operating manuals for the battery and charger before operat-
ing them. ' B

NOTE: Never use any combination other than those indicated below. If you do, the SET
could be damaged. Co ‘

* Those indicated by a single “*” are standard accessories. Others are optional accessories
(sold separately).

Charger

= CDC39~ [70 min.]
(9010 132V AC)

4 BDC35" (Ni-MH)
BDC40 (Ni-Cd)

EDC2/2A™
(100 to 240 V AC)

CDC14 (100V AC)
CDC14A (120V AC) :
CDC14D (220V AC to 240V ACE
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24, POWER SUPPLIES

o External power supply equipment
» When using an external battery marked with [**], with the BDC35 battery mounted in
place to maintain the balance of the instrument.

» Make sure that the car cigarette lighter is 12V DC and that its negative terminal is
grounded. Use it with the car’s engine.running. :

» The EDC2 is equipped with an input voltage selector. Make sure that thlS voltage selec-
tor is setto 100 V.

» The EDC14 has a breaker switch. Normally the red mark appears on the breaker. If it
cannot be seen, set the breaker so it is visible.

When using the car battery, the breaker will cut off if the poles are not correctly con-
nected. '
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25. REFLECTING PRISMS

REFLECTING PRISMS

» Because ali Sokkia reflecting prisms and accessories have standardized screws, itis
possible to combine these prisms, accessories, etc. according to your.objectives.

e The following are all special accessories (sold separately).

W AP30P E i}
APIT AP3T

l ARaIT

0 ®

APQ1S AP01 (CAP)

H I L T Tx J=

A |
APG2{=P5) F APST
| [l (=Pa)
2m sgis
&)
A'i'"z MADO %
LT T 1T 11
}(-LL2) -
AP12P (.L,_a, E ( @)
AP71(~SPsa)

m APS12 APS11 APS32 APS34 APS31 APS33

APS12P  APSHP

: Each reflective prism has its own prism constant value. When changing prisms, be sure
to change the prism constant correction value.

: Because these targets are coated with fluorescent paint, they reflect when there is little
light.
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25. REFLECTING PRISMS

« When using a reflecting prism equipped with a target for distance and anglé
measurements, be sure to direct the reflective prism correctly and sight the
center of the prism target accurately.

¢ To use the triple prism assembly AP31 or AP32 as a single prism for short
distance measurements, mount the single reflective prism APQ1 in the center
mounting hole of the prism holder.

« Adjust the level of the AP41 instrument height adaptor following the check.ng
and adjustment methods outlined in “21.1 Plate Level”.

» Adjust the optical plummet of the AP41 instrument height adaptor following
the checking and adjustment methods outlined in “21.5 Reticle”.

o The height of the AP41 instrument height adaptor can be adjusted using two
fixing screws. When used with the SET, make sure that the instrument height
“236” (mm) is displayed in the instrument height adjustment window.

» PROCEDURE

1. Loosen the screws.
@ C@ 2.  Rotate it counterclockwise.

3. Moveit up or down untii the desired instrument
height is displayed in the adjustment window.

4. Rotate it clockwise.

5. Tighten the screws.

» Adjust the circular level on the levelling plate for the reflective prism following
the checking and adjustment methods outlined in “21.2 Circular Level”.
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ADDITIONAL DETAILS

» These sections provide further details conceming the material presented in earlier sec-
tions.

26. Manually Indexing the Vertical Circle .......coceceeiuverennen. 177
27. Atmospheric Correction for High Precision Distance
MEASUNEMENTS ....coiiieriiieirerinieenstrsre st reesseresnaereneses 179
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26. MANUALLY INDEXING THE VERTICAL CIRCLE

MANUALLY INDEXING THE VERTI]

%

e The 0 index of the vertical circle of your SET is almost 100% accurate, but when it is

necessary to perform particularly high precision angle measurements, you can eliminate
any inaccuracy of the 0 index as follows. ' '

» Set parameter “Vertical Circle Indexing Method” to “Manual.”

» PROCEDURE

« This section explains the procedure for vertical circle indexing using face left/right sight-
ing, which is done after parameter “Vertical Circle Indexing Method” is set to “Manual” and
the “MEAS Mode Screen” is restored.

MEAS Mode Screen : . After parameter “Vertical Circle Indexing
7) SET ) Method” has been changed to “Manual’, if you

' press [MEAS] in the “Status Screen” to enter
the “MEAS Mode Screen,” the vertical angle
V1 is displayed in “Take F1” on line 7.

ZA V1
HAR 0°00°'00° 1.  Carefully level the instrument.
Take F1
| [ O.K §

Sighting the target with face left 2. Accurately sight a clear target with a distance
telescope of about 30 m in the horizontal direction with
the telescope in face left.

Reflective prism

Press [OK] 3. Press [OK].
MEAS Mode Screen
' r078ET - } The vertical angle “V2” is displayed as “Take
F2" online 7.
ZA V2 v
HAR 0°00°'00"
Take F2
| O-K }

177



<6. MANUALLY INDEXING THE VERTICAL CIRCLE

Sighting the target with the tele-

scope in face right |

Press [OK]

MEAS Mode Screen
[Meas. - PC -30
ppm 0
‘ | K|
: 1
ZA 0°00'00"
HAR 180°00'00°
[P1]
‘EEEEIZEEEIELIHEIEJMIJ

NOTE: If the power is cut off, the verti

the power is turned on,

Loosen the horizontal clamp, tum the upper part

through 180° angd clamp it. Then set the tele-
Scope in the face right position and accurately
sight the same target. '

Press [OK].

The “MEAS Mode Screen” is displayed.

This concludes the vertical circle indexing pro-
cedure. ’

cal circle indexing is ineffective. Do it again every time
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27. ATMOSPHERIC CORRECTION FOR HIGH PRECISION DISTANCE MEASUREMENTS

27 ATMOSPHERIC CORRECTION FOR HIGH
I PRECISION DISTANCE MEASUREMENTS|

o Need for atmospheric correction

The SET measures the distance with a beam of light, but the velocity of this light varies
according to the index of refraction of light in the atmosphere. This index of refraction
varies according to the temperature and pressure. Near normal temperature and pressure
conditions:

With constant pressure, a temperature change of 1°; an index change of 1 ppm

With constant temperature, a pressure change of 3.6 hPa: an index change of 1 ppm.
To perform high accuracy measurements, it is necessary to find the atmospheric correc-
tion factor from even more accurate temperature and pressure measurements and per-
form an atmospheric correction.

Sokkia recommends that extremely precise instruments be used to monitor the air tem-
perature and pressure. ’

» Finding the average temperature and pressure between two points in different atmospheric
conditions i

To precisely determine the atmospheric correction factor, the average temperature and
air pressure along the measurement beam route must be taken.

Determine the temperature and pressure as follows.

Flat terrain ' : Use the temperature and pressure at the midpoint of the
line. ‘

Mountainous terrain :  Use the temperature and pressure at the intermediate point
(C).

if it is not possible to measure the temperature and pressuré at the midpoint, take the

temperature and pressure at the instrument station (A) and the target station (B), then
calculate the average value.

‘Average air temperature: (i1 + t2) /2
Average air pressure: (p1 + p2)/2

o
_.-==""" Midpoint (C)

-

Instrument Station A
Temperature t
Pressure p1
Target Station (B)
Temperature t2

Average sea level Pressure p2
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27. ATMOSPHERIC CORRECTION FOR HIGH PRECISION DISTANCE MEASUREMENTS

* Atmospheric correction for relative humidity
The humidity has little influence, particularly on short distance

mula.

Atmospheric Correction Factor=278.96 — (0-2904 x P~ 0.044735 x e)
e=H xew/100

ew=a,T4+aT+aT2+ a7 +a,

: Temperature (°C)

: Pressure (hPa)

: Water vapor pressure (hPa)

: Relative humidity (%)
ew : Saturated water vapor pressure
a,= 0.00000491539
a,=0.00026202374
a,=0.01251534557
a,=0.45183196592
az= 6.3267246845_7

I o v

/(1+0.003661 x T)
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APPENDIX

¢ This section explains_ standard accessories, optional accessories, maintenance, specifi-
cations, the atmospheric correction chart, and the entry range for various kinds of data.

28. Standard EQUIPMENt ....ccvveireinieireinisiieeneeeeene e 183
29. Optional ACCESSOMES ....coeruiererrennriinrenetienssssisneenans 185
30. Maintenance ...ttt 187
SPECIfICALIONS ...eoveciecrererecereeerree s cr e ssee sttt reresenssat e s s e anss 188 .
Atmospheric correction chart ..........oocvvveeiienieciee .. 191
Data Entry Ranges ........ccceeceneveeeseereneneas ............... 192
REQUIALIONS ..eevovveeerreceerereneesreeesssessenes e eenes e eaannetans 193
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28. STANDARD EQUIPMENT

21 STANDARD EQUIPMENT

» Please verify that all equipment is included

@D SET main unit.. cceeerecerereeeeercaeenns 1 701 (=1000 | 117 SN 1
® Internal battery (BDC35) ................. 2 @ Lensbrush..eeeeereerrieenne 1
(® Battery charger (CDC39) .....cc...... 1 @@ AdUSHNG PN coeerereceereeeeeeeereneees 2
@ Tubular compass (CP7) ......ccccecu... 1 @ Cleaning cloth ...ccvverrmrrcreree 1
B  LeNS Cap .ieercerereeensreerrensrnnenes 1 Basic operating manual .................. 1
® Lenshood ....ceieciorereeeseirennnns 1 Two-way communication
@  Vinyl cOVer .. eeerernees 1 command manual .....c....cceecerevennenane 1
PIumb bOB .o 1 Atmospheric correction chart .......... 1
®  TOOI POUCH wceoemmrrnererrerreneassisnesan 1 ©® Camying case ...ineenicicennnn. 1
Carrying straps ......ceeceeeeeeveioneeesrennes 1
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28. STANDARD EQUIPMENT

“Plumb bob

The plumb bob can be used to set up.and cen-
ter the instrument on days when there is little
wind. To use the plumb bob, unwind its cord,

_ - passit through the cord grip piece as shown in
~ the figure to adjust its length, then suspend it

from the hook attached to the centering screw.

Tubular compass (CP7)

Slide the tubular compass into the tubular com-
pass slot (), loosen the clamp screw, then
rotate the top part of the instrument until the
compass needle bisects the index fines. The
telescope’s face left sighting direction in thig
position will indicate magnetic north. After use,
tighten the clamp and remove the compass
from the slot, then place it in the specified lo-

cation in the carrying case.

NOTE: The tubular compass is susceptibie to the

influence of nearby magnets or metal. Such
influence could cause it to fail to accurately
indicate magnetic north. Do not use mag-
netic north as indicated by this compass for
base line surveying. -

Handle _

The carrying handle (@) can be removed from
the instrument. To remove it loosen the handle
securing screws (@).
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29. OPTIONAL ACCESSORIES

P} OPTIONAL ACCESSORIES

» The following are optional accessories which are sold separately from the SET.

Ni-Cd battery (BDC40)

The Ni-Cd battery (BDC40) can be used in
place of the internal battery (BDC35) provided
as a standard accessory.

BCD40 Specifications

Output voltage :6 VDC

Size 175 x74 x40 mm
Weight :220¢g

Printer cable (DOC46)

The SET can be connected to a Centronics
specification printer which supports ESC/PTM
by the printer cable DOC46. This allows direct
output of data from the SET to a printer.

Two-point target (2RT500)

It is used to find a target point from observa-
tions of two offset points during offset measure-
ment.
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29. OPTIONAL ACCESSORIES

Diagonal eyepiece (DE17A)

The diagonal eyepiece is convenient for ob-
servations near the nadir and in narrow Spaces,
After removing the handle from the SET, loosen
the attachment screw to remove the telescope
eyepiece. Then screw the diagonal lens into
place. -

See “28. Standard Equipment” for the handle
removal method.

Solar filter (OF3A)

When sighting targets where glare is present,
solar observations for example, attach it to the
objective lens of the SET to protect its interior
and the eyes of its operator. The filter part can
be flipped up without being removed.
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30. MAINTENAN

MAINTENANCE

* Perform the following maintenance whenever you use the instrument.

1. if rain falls during surveying work, thoroughly wipe all moisture off the instrument.

3. Do not use organic solvents to clean the display, key board, or carrying case.
4. Store the SETin a dry place where the temperature is constant.

5. When the tripod is used for a long time, loose feet or damaged thumbscrews can make i
unstable. Check and retighten these parts regularly.

6. If there appears to be any foreign matter in the rotating part or Screws, or if any trace of

moisture or mold is discovered on the telescope’s internal lenses, reflective prisms, etc.,
contact your Sokkia agent,

7. Evenwhen the instrument has not been used for a long time, inspect it every 3 months in
accordance with “21, Checking and Adjustments”.

8. When removing the SET from its carrying case, never pull it out by force. After removing
it, close the case to prevent moisture from getting inside it

9. Have the SET checked once or twice a year at your Sokkia service center to maintain its
high precision.
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SPECIFICATIONS

Telescope
Length: .
Aperture:
Magnification:
Image:
Resolving power:
Field of view:

- Minimum focus:

Focussing screw:
Reticle illumination:

Angle measurement
Horizontal and Vertical circles type:

Angle units:
Display range:

Minimum dispiay:

Accuracy:

Measuring time:

Automatic compensator:
Type:
Range of compensation:

Measuring mode:
Horizontal angle:
Vertical angie:

'SPECIFICATIONS

165 mm _
45 mm (EDM: 50 mm)
30x

Erect

3

1° 30’

1.0m ,
Fine/coarse 2-speed
Bright or dim selectable

Increment with 0 index
(Both circles adopt diametrical detection)
Degree/Gon/Mil (Selectable with parameter)

SET2100 : 0°00°00.0” to 359°59' 59.5”
SET3100/31008 : 0°00'00" to 359°59'59"
SET4100/41008 : 0°00'00” to 359°59'59”
SET2100 : 17 (0.2 mgon/0.005 mil)/
© 0.5" (0.1 mgon/0.002 mil)
SET3100/3100s : 1” (0.2 mgon/0.005 mil)/
5” (1 mgon/0.02 mil)

SET4100/41008 : 17 (0.2 mgon/0.005 mil)/

5” (1 mgon/0.02 mil)
(Selectable with parameter)

Standard deviation (DIN18723)
SET2100 : 27 (0.6 mgon)
SET3100/3100s : 3" (1 mgon)
SET4100/41008 : 5" (1.5 mgon)

Less than 0.5 sec

Selectable ON (V & H/V)/OFF

Liquid 2-axis tilt sensor

13

Right/Left selectable
Zenith 0°, horizontal 0°, horizontal £90°
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SPECIFICATIONS

Distance Measurement

Measuring range:

Minimum display:

Maximum slope distance:

Distance unit
Accuracy:

_Measurement mode:

Measuring time:

(Slight haze, visibility about 20 km, sunny periods, weak

- scintillation)

SET2100
Compact prism CP01
Reflective target
‘Standard prism AP X 1

Standard prism AP X 3
Standard prism AP X 9
SET3100/3100S
Compact prism CP01
Reflective target
Standard prism AP X 1
Standard prism AP X 3
Standard prism AP X 9
SET4100/41008
Compact prism CP0O1
Reflective target
Standard prism AP X 1
Standard prism AP X 3
Standard prism AP X 9
SET2100:

Fine measurement
Rapid measurement

:1.0 to 800 m/2600 ft

©1.0 to 120 m/390 ft

: 1.0 to 2,400 m/ 7,800 ft
(2,700 m/8,800 f)

: 1.0 to 3,100 m/10,100 ft
(3,500 m/11,400 ft)

:1.0 to 3,700 m/12,100 ft
(4,200 m/13,700 ft)

:1.0 to 700 m/2,200 ft

:1.0 to 100 m/320 ft

:1.0 to 2,200 m/7200 ft
(2,500 m/8,200 f)

©1.0 to 2,900 m/9,500 ft
(3,300 m/10,800 ft)

:1.0 to 3,500 m/11,400 ft
(4,000 m/13,000 ft)

: 1.0 to 600 m/1,900 ft

: 1.0 to 80 m/260 ft

: 1.0 to 1,600 m/5,200 ft
(1,800 m/5,900 ft)

: 1.0 to 2,100 m/6,800 ft
(2,400 m/7,800 ft)

: 1.0 to 2,500 mv/8,200 ft
(2,900 m/9,500 ft)

: 1mm, 0.1 mm (0.01/0.001{t)
:1mm (0.01 ft)

Tracking measurement : 10 mm: (0.1 ft)
SET3100/3100s & SET4100/41008

Fine measurement
Rapid measurement

:1 mm (0.01 fi)
21 mm (0.01 ft)

Tracking measurement : 10 mm (0.1 ft)
SET2100 : 9999.9999 m (32808.333 ft)
SET3100/3100s & SET4100/4100S : 9999.999 m (32808.33 fi)

meters/eet selectable

Fine measurement with prism: + (2 + 2 ppm' X D) mm
Rapid measurement with prism: £ (5 + 5 ppm X D) mm
Fine measurement with reflective target:

+ (4 + 3 ppm X D) mm

Rapid measurement with reflective target:

% (5+ 5 ppm X D) mm

Fine measurement (single/repeat/average)

Tracking
Fine measurement

Rapid measurement (single and repeat)

: 4.2 sec. +every 2.0 sec..

Rapid measurement :2.9 sec. + every 0.7 sec.
Tracking measurement : 2.9 sec. + every 0.5 sec.
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SPECIFIC/—\T!O!\!S

Signal source:
Light intensity controf:
Atmospheric correction:
- Temperature input range:
Pressure input range:

PPm input range:
Humidity input range:

Prism constant Correction:
Constant input range:

Earth curvature ang refraction corraction;

Power Supply
- Power source:
Working duration at 25°C;

Charging time:

General
- Display:

Keyboard:

* - Sensitivity of levels:

Optical Plummet:

Horizontaj & Vertical motion screw:
Automatic Power cut off:
Calender . Clock:

Data storage: -

Data output

- Operating temperatyre:
Water protection:
- Instrument height:

Size: .
Weight:

Infrared LED
Automatic

~30to 60 °C (in 1°C step)/~22 to 149 °F
500 to 1,400 hPa (in 1hPg step)

37510 1,050 mmHg (in 1mmHg step)
14810413 inchHg (in 0.1 inchHg step)
~499 t0 499 ppm (ijn 1 Ppm step)

0to 100% (in 1% step)

=99 to 99 mm (in 1 mm step)
Atmospheric refraction Constant
=0.14 or K=0.2 selectable

Ni-MH rechargeabie battery BDC35 6V)

Distance & angle measurement

(Fine & single measurement, interva) = every 30 sec)
BDC3s: Approx. 5.5 hours (approx. 660 points)

BDCa3s: Approx. 7 hours

Option BDC40:vApprox. 6 hours

Option BDC12- Approx. 22.5 hours
BDC 35: Approx. 70 min.

2LCD graphic displays on-each face

120 dots X 64 dots (20 Characters X 8lines)
28 keys.

(numeric, edit, soft function, Power on, light)
Plata leve):

SET2100 © 20"2 mm
SET3100/4109 : 302 mm
Circular leve: 1072 mm
Image: Erect

‘Magnification: ax

Minimyum focus: 0.5 m
Fine/Coarse 2 Speed

Yes -

Yes

On board aboyt 3,000 points _
Asynchronoug sefial RS232¢ Compatible baud rate up
to 38,400 bps

Centronics Compatibie (with DOC46)
—=20° to 50°C

IPX2 (Based on IEC529/1 989)

236 mm (9.3 inch) from tribrach battom
193 mm (7.6 inch) from tribrach dish

177 (W)X 165 (D) X345 (H) mm (with hangle and battery)

SET2100/SET 3100/SET4100 : 5.4 kg (with hangle and battery)
SET31oos/SET/41oos * 5.6 kg (with handle and battery)

\
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ATMOSPHERIC CORRECTION CHART

ATMOSPHERIC CORRECTION CHART

« This chart shows the atmospheric correction every 2 ppm, but the atmospheric correction
can be input to the SET for every ppm.

» The following is the hPa - mmHg conversion formula.
hPa = mmHg/0.75

(ppm)

‘Air temperature (°C)

600 700 800 900 1000 1060
B Air pressure (hPa)
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DATA ENTRY RANGES

DATA ENTRY RANGES

¢ The following table shows the entry range for all data.

Data Name Entry Range Entry Unit
Temperature —30 to 60 1°C
Alir pressure |hPa 500 to 1400 1hPa
. mmHg 357 to 1050 1mmHg
Humidity 0to 100 1%
Atmospheric correction factor —-499 to 499 1ppm
Distance measurement frequency |1109 Once
(Fine single measurement)
Prism constant correction value —99 to 99 imm
Date 000101 to 991231
Time 000000 to 235959
Required horizontal angle SET2100: 0° to 359° 59’ 59.5” 0.5
' SET3100 : 0° to 359° 59’ 59” 1”
SET4100 : 0° to 359° 59' 55" 1"
Height =9999.999 to 9999.999 0.001m
Distance value —9999.999 to 9999.999 0:.001m

| Coordinates

—89999899.999 to 9999999.999

0.001m




REGULATIONS

REGULATIONS

WARNING: Changes or modifications to this unit not expressly approved by the party re-
sponsible for compliance could void the user's authority to operate the equipment.

NOTE: This equipment has been tested and found to comply with the limits for a Class A
digital device pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
“energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interferenice to radio communications. Operation of this equipment in a residential

area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.-

Notice for Canada

This Class A digital apparatus meets all requirements of Canadian Interference-Causing
Equipment Regulations.

Get apparareil numérique de la Class A respecte toutes les exngences du Réglement sur ie
matériel brouilleur du Canada.
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REGULATIONS

CE Declaration of Conformity
in accordance with EMC Directive 89/336/EEC of the European Community

of construcﬁon, fully. complies with the relevant basic radio interference requirements
of the EMC Directive, '

Should the instrument be modified without agreement, this declaration be.comes invalid.

Instrument Description: Total Station (Surveying Instrument)
Model Name : SET2100, SET3100, SET4100

Relevant EC Directive: EMC Directive (89/336/EEC)
’ Version: 91/263/EEC,. 92/31/EEC, 93/68/EEC

Applied
Harmonized Standard: EMI EN50081-1 1992
' EN55022 19948 ClassB
EMS : EN50082-2 1995

ENV50140 1993
ENV50141 1993
EN61000-4-2 1995
EN61000-4-4 1995
- SOKKIA B.V,
Date: ......\S/4[97 W Industrieterrein De Vaan
Firm: " Damsluisweg 1 :

e RO DY ) NL-1332 EA Almere

Address; ... Industrieterrein De Vaart, Damsluisweg 1, NL 1332 EA Almere

Representative’s Signature: \}\\M

. < [
Name of Representative : Stephen Blaikie
Representative's position : European vice President
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