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FOREWORD

Thank you for purchasing the TOPCOMN Electronic Total Station GTS-4 series. For the best perlorm-
ance of the instrument, please carefully read these instructions and keep them in a convenient
location for fulure reference.

P

i S| ' ] %

GENERAL HﬁNDLING .PREGAUTIONS

Use care to avoid shock o he inslrumenl,

Mlweres provide some cushioning material to minimize risk of shock during transportation. If
exposed to heady shock, the nstrument cannot be expecled o function properly when
MISESUTINg.

When carrying the instrumesnt,

Slways remove the instrument from its tipoed when carrying at the site. Hald the instrument
bottom and support in your hands. I it must oe carmed with the tnpeo atlached, never carry
the instrument honzontaly over the shouloer, Always keep the insirument ina verbcal positon
wnen carried.

Do nol expose the instrument 1o direct sunbgnt for long penods.

Mever leave the instrument in extrems heat longer than necessary. |t could adwersaly alfect its
performance. Nevar expose the instrument wilhout a filler to deect sunlight, It may damage
the components inside the instrument.

Ary sudden chanae of tfemperature to the instrument or prism may result n a reduction of meas-
uring distance range, e when taking (he instrument oul from a heateo vehicle,

Chack the batery indicator,
Be sure to checlk the battery for waltage level belore using the instrument

Mermory back up

The instrument has a built in battary for memary back up If the battery power is low, "E™ will desplay.
It the battery power is too low to back up the mamary, error code "E987 will display. Contact your
dealern to replace the back up batlery:
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STANDARD SET COMPOSITION

Standard Set

1. G54 erieq{'un*lwler'ucetp}. i1l .09 10T B TE2CH
2. Handle battery BI-200 0.0 . . s s Teagh
3, Battery charger BCA0E or BCA0C, o s e hoeach
A, Tool kit with case [rod ping, 8 r-;,Ndrwer hemjonal wWIench,

clearing brush, siicon cloth, 2 fuses (447 1 =et

5. Plastic carrying case | each
6. Sunshada | | RN L SOCTREE IOy VS TS ——— e v 1oeach
2 PIASHD FEIN BRI | i s soiie v sisime i wpid ey b e 8 4 o g b S =ty s e |G
4. shoulder strap e 1 gach
9, Instruction manual o0 c e 1 each
0. Field chart . R i o S T e A B e LS B B | each
{Make sure that a I ol ho shove temns are with the instrument whan purchasad.)

Femarks: 1. Batterycharger BC10C is for AC
230V use and BC-10B is for AC
120V use.

2. Plumb bob set and plumb bob
hook are supplied for cerain
markets:

3. One handle battery 1s supplied for
cerfain markets,




1. NOMENCLATURE AND FUNCTIONS

1.1 Nomenclature

andle battery BT-200 C—

___——sighting colimator

Fuse holdet ———8M8 -

Battery fixing scresy

__——Dbjective fens
[rstr wrment
certer mark —

Vartical tangent

sorew (2 spead way)

Vertical mation clamp. T
-\-‘"-H.

-’__;,f—[}isma}* win o

Frvwer switch

Harizantal
mation clamp e S

Harizontal tangert—___
screw (2 speed way)

‘..L e E | pwer hotizontal clamp
Tritwrach fixing lever—__ ! P

Operation keys




‘ Connactor C {used
Battery locking screw ' ! " when chargirg)

Focusing knok (GTS-448:

2 speec way, GI5-48: 1 speaa)
e lelescope grip
- lelescope eyvepicce

Insirument center mark,
\

e -Plate level
Optical plumme:

telescope Kn

~__Haorizontal circle ring

Corneclor A (Seral . Circuar iavel

signal B5-232C connector)

— O : ——Leveling screw
5 et
Connector B {to be =~ Wﬁ

connected o exizrnal battery,
TOPCON Data Caollector) — Base




For Certain Markets

Handle battery -
Bl-200

[nstrumant Ee
senter marN

Powaar switch

Horizorte!

maten clamp
Horizantal tangent -
serew (2 spaed way)

— Lower horizontal clamp

Triorach fixing lever Leveling screw

Basze




Connactor ©
(Lsec when charging)

i '.E/Fm:using knob

(GTS-4: 2 spead way.
GTS-4B. 1 speed)

Battery locikn
SOTEVY

[rstrarment

center mark Telescope grip

Telescops eyepiece
Vertical langent

screw (2 speed
way]

i) BRI T Nertical mation

telesoope clamp
Plate leval
o Harizantal
Connecior A (Serial signal circle ring
RS-2320 connector)
Circular leval

Connecter B

ito e connected ©
external battery,
TOPCOMN Data Cafiector)



0 lummance adjusting knob: Adjusting the LCD display luminance.

3 Heater OMNIOFF switch: QR The heater of the LCD disolay will automaticaly turn it
an when ambient emperature s below 090 (329F)
QOFF . Pronikit the heater of the LCD display.

1.2 Parts Functions

1.2.1 Display rarks
Display cevice s used the dot matrix LCD which has 4 hnes and 16 characters par line

The illumination for the LED = EL back hght which & easy reacing o the gark.
In the genaral upper three Ines dsplay the measuring data. and the bottom ine displays
the soft key funclicn which s changed by the measunng mede

Vo 9011'0: 2":": HE: 120° 207 407
HR: 120° 307 40 H D 1GO, 000 m
: v 1. 000 m
DSET HLD HSET 14 MEAS CRS S5-A 14

Yarlical argla: 9010 20 Farizontsl ange: 12053040

Hareorlal angle: 120307407 Foizantal aoslance 1000000

Vertical distarcs: 1000

V¥ 99, 99 % NMroa 100, 0000 G
HL: G300, 990 M HR 3949, 9988 G
| SD= 1234, 565 T
QSET HLD HSET 11 MEAS TRE S.7A 14
Wi grade: 90990 Vertical angle: 1000000 grad
Hoarizontal anghe lei 3998290 mi Haorizontal angle: 29649938 grad
Slope disance: 1234665 leot
s
N 1234, 567 m
E 2345, 678 m
Z 123,456 m
4

Morthing coomdimaks: 1234567 1
Eastirg coordingte: 2345678 m
Zoooardinate 1253456m




Yoo Wertical angle = | EDM waorking
Vg Percent grade Mmoo Water unil
HF - Harizontal angle right i Feat unt
HL - Herzontal angle left G Grad wnit
HD  Honzontal distance W R unil
YO Relalve slevaton (Mertical distance]
S0 - Slope distance
™ Marthing coordinale
E Easting coordinate
! £ cocrdinala
1.2.2 Operating keys
( WoT=-A REG BAT MEN) )
=—=_ _ @EE =)
o
(4] () (e) )
ESC
b -
Fi Fz2 F3 F4 WiH 4  NEZ ENT
i O O T i .
\, _J

REC: Prasaing once, Data hald
Pressing again, Dala lransmission
BATL: Remaining batery capacity «
MEMLL Menu mode :
@ lllumination ol display and retcle
ESC: Returning to the measurement mode [ram
YiH: Angle measurement mode V. HE)
4l - Distance measurament mode (HR. HG YD)
MNEZ Coordinates measurement mode (M, E, £
EMNT: Enter key
0 -9 |: Numerc key value

. 1 1
F1—~Fa: Salt wey

SEMNg Mo



* Soft keys
Soit keys message s displayved al the bottom ling of the gisplay
Tnis message is changed by the funchon mode,

Vv :  90°10°' 20”7 HR: 120°30° 40"
HE: 120°30° 407 HD: 12345, B78 m
Vh: 12345, 878 m
OSET HLD HSET 14} MEAS CRS S-4 1}
|TILT R/L V% 2b|

S0 == 2}

|REP 3l F(F2l [Fal (Rl

[F] [F2]  [F3 [F4]

iAngle mode page 1)

F1 DSET Hanzontal angle 0 set

F2 HLD Helding the harizaral angle

F3 HEET Satting the honzontal angle by lhe numerc keys,
Fa 14 Changing the sofl key function 1o nedi page,

iangle meoe page 2

F1 TILT Tiling angle of verical axs, And ONOFF of the verlical angle Gl correction
F2 R Changing the Harzontal angle LeftfRicht,

F3 Wot Changing the Martical angle and Percent grade

Fa 2 Changing the soft key function to next page.

(Angle mode page 3)
F1 REF: RBepeltion angle measurement mode,
F4 34 Changing the soft key function to next (18 page.

{Distance mode page 1)
FI MEAS: Prassing once, M times (Single) measuring distance mode,
Prassing twice, Continuous measuring distance mooe,
F2 CRS: Coarse measurement modea.
(THE: Tracking mods)
F3 5 Setftfudio mode

{Distance mode page &)
F1 e MeterTesl selection
F2 50 Sefting the Stake-out distdnce.




1.2.3 Battery power warning
Ballery mark in the display ndlcates the power condiion
VWhnen the -0 SETY s dispiayed at the power-an,
Ballery mark s displayed &t the botlam hing in the
daplay window.

l‘J—l’]SETiTUHN] Bﬁ_‘T' [N

¥
BAL (M - Rensursrerl is oossible
BAT, [mEE] :

BAT [« »]
:

< BATTERY ERPTY! = b emaramient will b imons:
sifale soon

v

= BATTERY EMPTY! = teasurarmeant is Impossiole
(8 disolays ceapoes
excepl "= BATTERY
EMFTY! =" cooplay)

LR Lt i ] I L s D

HE: 123% 45" 57"
HD% 12245, 678 m
VD 1, 234 m

MEAS CRS S/ 4 114

{ While the ballery s goes o low, "< BATTERY
EMETY! =" is displaved every few seconds
HR: 123" 455 7=
HD=® 12345.878 m
VD L. 2347 m
EMPTY ! =

<BATTERY

[he batary operating bme wil vary depending onthe ervironmertal conditions as an ambianl
femperaure, charging tima, the number of times of charging ano de-charging ste

Il is recomended Tor salely 1o charge the batlery belorehand or 1o prepare spere (ull-chargec
batteries to go out with,

The "BATY mark on the display shows the baltery power level regarcing 1o the measure
ment mads now cparating,

[he salety concition ndcated by the "BAFT markon the angle measerement mods does
nct necessarnly assure the batery's ability 1o be usea In the distance measurement mode
It may haopan that the mode change fram the angls mode to the distance mods will stop
the operalion becausa ol the insullbciancy of the batlery oower Tor the distance moae which
CONSUMas mors power than the ;';ingle e

Mote that the E0M unit is working when "0 SET" and “BAT mark shown al the power-an,
which shows as an easy ballery check belore use
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1.2.4 Error displays

Display

- .1:1I_ I OVER

WIC OVER

Ed

Efz2

E03

EGO 10 EGS

E71, E72, ET3

EBD to EBR

E9E

m
i0
in)

Contents

Displayed when instrument tilts over than 3 minuts. Chack 1o make sure in-
strument is leveled properly, Repair is necessary i the " TILT OVER" remains
after checking for lovel

[l measurament o the range from zenith to £ 9 degrees nadir is carned out
while the earth curvature and refraction correction by instrument operates,
this code is displayed.

Displayed when back up baltery is low Data in the memaory is able to be
retained. Back up battery will be dead in the shaort term,

Disolayed when the alidade portion of the instrument s rotated oo fast.
To proceed with measurement, press the [F1] (0 SET) key and take
measurameant

Dizplayed wnen the telescope is rotated too fast To proceed with measure
ment, press the [F1] (& SET) key and take measurament

Displayed when an internal problem exists with the measuring system.
furn the power switch off onge, then on, before putting the instrurment into
operation. Repair is necessary if the listed procedure does nol correct ha
display.

Cisplayed when the unil of the angle al (ke recall mode is differant from the
unit glored al the coordinate setting mode,

If measuremeant 1o the range from zenith to £ 6 degrees nadir is carried out
while BEM is operated, this code is displayed

Cisplayed when satting the N, E coordinates same as ocoupied coordinates
at the azimuth sethng or stake-out-sething.

Cisplayed it rrouble occurs with EDM section. First, check thar the offset vaiue
Iz correct, then it the error 12 shown with correct offset value setting, request
SEMVICE,

Displayed when vertical angle O position will be set with incorrect procedure
(BT, o wrong posiben (E72). or withoul leveling [he instrument (E73). at
adjustment of vertical angle O dalum mode, Please conlirm the oparating
procadure. Il displayed the same errorn, then rapair is necessary:

Displayed when the dala transmission hetween GTS-4 series and the instru-
ment {FC series ele), or GT5-4 series and EDM section impossible, Flease
canfirm the cperation and connection of the cable, try again. It displayed
the same error, then Yepalr is necessary.

Displayed when back up baftery is foo low or data in the memary is lost,
The setting data is automatically changed as atomospheric correcton is 0
opm (15°C, 7680 mmHg) and prism constant is 0 mm. In this state, normal
operation for measurement is possioie presang [F4] (CONT) key, Bul mamory
back up iz impossible,

Displayed when any anomaly accurs with GTS-4 series memaory.
Repair 2 necossary,




1.2.5 Data output [REC]
Resull of measurement is lransfered to TOPCON FC series Data Collector from GT5-4 series
* Prass |REC] wey onoe, and the measuring is started and the new data is heid,
Fress [F3] (YES) key nexl, and dala is lranstered to the Data Collector
s Fressing [REC] key twice continuoesly, the data ransters immediately.

= Example = In distance measurement mace.
Confirm the distance measurement mode (HR, HD, VD).

] J Key ;
| Operating Procedure Operation Display
| (11 Prass [REC] key and measuring will be [REC] f
st HRE: 120° 30" 40~
HD#® [r] m
VID: m
MEAS CRE 574 L
’ 1= 2 el = —
Measured datg @ held, Hit: 120° 307 40"
HD : 100, 000 m
VD 1, Q00 m
b e o [YES] [NO]
i Transfar to the Data Collecior [F3] ) Cr i
= [ the case of prassing [FA4] (NG Key | HE: 120230740
Iy ey iy g il e e e S HD: 100, OO0 m
i~ Jl:'f.?llljll1g dald s cancelled ana the VYo e
moge Wil el o e distancs ' ,,fL_GL'm G
measiremant inile. | . _‘:H e
| b 05 soo
e moce will avtomatically returmn to the | 5P : =
distance measurarmenl mooe, HE: 120° 307 40
HTIn = 100, 000 m
VI . 300 i
MEAS CRS 574 14
The following data will be cutput al each mode,
Mode: Cutput.
Angle mode (W, HR or HL) W, HR {or HL)
(Percent grade mode)
Horizantal distance mode (HR, HD, VD) W HR, HD. VD
Slope distance mode (V, HR, 50) Y, HR, 8D, HD
Coordinate mode E N, E, Z. HR

» The dispiay and the cutput &l coarse mode wil e same as e conlends of above,
e Dufowd i the fracking mode s displayed distance data ondy (HO YO or 58

Serial signal RS-232C connector

Serial signal connector s used for connecling the GT5-4 series with a compuler which enables
the computer to receve measurement data from the GTS-4 series or fo send preset data o i
The delails necessary for the connection with the GT3-4 series are obtained from its Interface
Manual which is optiorally aveilaole. Please refer to the manual,
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2. PREPARATION FOR MEASUREMENT

2.1 Power Connection {unnecessary if Handle battery BT-200Q is used.}

Sea below for connecting the exlemal batlery pack,

= Battery pack BT-3Q
Power cord, PC-5 is used.
(PC-6 can also be used it FO series is not connected.)

* Large capacity battery pack BT-3L
Powsr cord PC-6 is used, Cornnector ends of the power cords, PC-5 ano

PC-8 ara as follows

Note: Always turn the handle
battery off when any
external battery pack is

BRAL used. IF used logether,

battery e may be short-

ened or a fuse may Fil oo,

2.2 Leveling the Instrument
Level ano cenler the instrument correctly to insure the besl performance,
Use tripods with & tripod screw of 508 in. diameler and 11 threacs per inch, such as the Type
E TOPCOMN wide-frame wooden |ripod,

Reference

Leveling and centering the instrument

1. Setting Up the Tripod
First, extend the sxtension legs lo swtable lengths and tighten the scrows on thes
midsections,
2. Attaching the Instrument to the Tripod Head
Place the instrument sarefully on the tripoa head and align the tripod screw with the socket
on the base of the instrument. When aligned, screw in the tripod screw until the instrumeant
iz fxed securely on top of the tripod head.
3. Leveling the Instrument
lho circular level is used for initial rough leveling which is than refined wilth the plale level
= Centering the Circular Level
1) Use the two furthest leveling screws, or & and B. to move the bubble of the circular
level, In other words, rotate the screw in oppesite direction as indicated by Ihe arrows
which will shift the bubble of the circular level. The bubble is now lecated on a ling
parpendicular to g line running through the centers of the two leveling screws being
adjusted.
2) Newt, ravoles the remaining leveling scresy, or C, as noted, to shift the bubble o the
center of the crroular level,
If the bubble cannot be centered properly, repeal the levelng operations from the

beginning. iy .
-L‘r'tlln.l (,?d]_.__l\yjllh r' I.f’/ w

\ ﬁﬁ)/“ \\_@/

5 “‘1\_—-7' Cenler cirzle
Lz ney 2

Bzl
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= Centering the Plate Level
First, place the plate leval vial parallel to a ine runming through the centers of two leveling
screws, say A and B
17 Adjust leveling screws A gnd B only 1o place the bubble in the center of the level vial.
21 Mext, revolva the instrument 80° (1004g) arcund its vartical axis and use the remaining
screw, or C, to center the level bubble once more:

CRAET R Liwlirg e s

| awalirg &,7_ O _K:\\:'*f/ s |3 r"_:’fi \?'I

aote &Y - W v

o= - 1H |

Srds __;r)\l'lr!'l: fewel vl \\‘*-.&_ _:.Tf/

|y sorewe 7 w—

Repeal the above procedure lor each S0° (100g) revalution of the instrument and check
whether tha level bubble & correctly centered for all four points,

The bubble of the level wil move as indicated by the arrows, whan the leveling screws are

rescolved in the arow-indicated directons,

4. Optical Plumbing

1) Adjust the eyvepicce of the optical plummet telescope to the user's eyesight

21 Foous the optical plummel telescope o the point,

3) Manipulate the leveling screws and coincide the pont with the center mark of the opl
cal plummet telescope.

41 Center the bubble of the ciroular level by adjusting the lengths of the tipod extension legs.

8) Mext, chack whether the point iz within the center mark of the antical plummet telescope.
{If the point i outside the center mars, repeal Trorm 3. once mora.)

HEN
vetitar mark

5. Collimate the instrument precisely as in 4.
Turn the instrument, and check to see that the bubble is in the center of the circular level,
regardless of telescone direction. then tighlan the ripod scrow,

2.3 Power Switch ON
CT U the power switch an.

Right figure of the display will light fer about 2 seconds before the verical angle zero-set

command s displayed.
i

V-O0SET(TURN)
TOPCON GT5-4 —

2 seconds

EAT, [mE®@]

Ifthe battery power 1= insufficient, *<BATTERY EMPTY! =" display. Recharge or replace
biattery with a charged unit,




21 Rotate the elescops to set Ihe instrument at 2 verhical angle reading of 0%

Angle mode [, HR) is thern selected tor the disolay

r
W BO" 107 207 |
HER: 120 307 407

OSET HLD HSET 1}

if the instrument is sel o the zer detection mode on the horlzontal angle, romate the stand-
ard and sel zero,

V-0SET OK Vv o 90° 107 207
H=0SET (TURN) & HR: 120°30°40"
BAT., [MEE] |OISET HLD HSET'14

Mote: Far setting the vertical angle at 0% a datum 0 is provided an
the vertical angle scale circumference. |l the telescope is turned
and the sensor passes the datum O angle measurement Begins,
The datum 0 iz placed near the level position of the telescope,
the vertigal ancle sething of O can easily be set by ratating the
telescope.

2.4 Vertical and Horizontal Angle Tilt Correction (GTS-4/4B has vertical angle correction
only)
Verlical and horzontal angle are corrected automatically by the dual axis tilt sensor
Level the instrument by sesing the tilt mede display when it is oul of the correction range

Voo 20° 10" 20" TTILT [0ON]
HR: 120° 307 497% L ¥: <OVER> |
Yoo Aeropl -".ﬂ”__"l'__
0SET HLD HSET 14| OCutofthe [ON] [OFF] 0
correction P
i Tiltngy rmar

Rotate the levaling screws and adjust the instrument e sy
SOITECICN mnge B3 M
lened ' “

When the titing mark goes into the Gorreclion range

and the correction value s stable for about 2 seconds,

the display is changed to the previous mods,

e When pressing the [F2] [OFF) kay, the tit correction e
5 stopped and the display is changed o previous  “ul ol the correction range —
ane, This setting is not memorized alter power off. T

s Refar to 710 Vertical and Horizontal Angle Tilt cor Correction rsange: + 17
rection (TILT OMNAFF) to stop the tilt caraction at
the initial satting (memorized after power off).
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3. ANGLE MEASUREMENT

3.1 Measuring a Horizontal Angle Right and Vertical Angle
Caonfirm the angle measurement mode {V, HR)

; Key =
Operating Procedure | Operation Display
(1 First collimate target A [ v o ane 10’ 20°
HE: 120°30° 407
OSET HLD HSET 1}
3] ?I'ar{ge: A T _5&11 ri:: read 07 QOO0 farthe [F1] H=OSET I
norizontal angle SOK?
-— == EEEsT [N
[F3] N8 = B S fare e o e
HIL : o*0o0’ 00"
OSET HLD HSET 1|
2 Colimate target B, g ‘ ; ”
The horizontal and vartical angle of ER: 12?* ég gg”
proposed point B s deplayad. | '
OSET HLD HSET 14

Reference

How to collimate

1. Paat the telescope woward the lgat, Turn the diopter ring and adjust the diooler so hal
the reticle is cleardly observed (Turn the ning toward you first ano then backward to tocus.)

2. Loosen \he clamp sorews, and observe the target at the peae of the nangle mark of the
colimaton Allow a certain space belween he collimator anc yoursell for collrmating,

3 Tighten lha clamp scrows and focus the target with the Tocusing knoo,
Turn the tangent screws to Bring the reticle o Ine target centar

# (f parallax is created botween the reticle and e Focusing kraob
target when viawing varttoally or horizonka!- E— Teloscope t:-x-::*m::;u
Iy while locking into the talescope, focusing X% idiopterring)

g ncorect of dioplor adiustmeant 5 ooon
This adversely affects pretison in measure-
ment or survey Shirminate he pegrallae by
carefu! locusing and diopler adiusiment,




16

3.2 Measuring a Horizontal Angle Left
Confirm the angle measurement mode (V, HR).

. Key
Operating Procedure Operation
(13 Prass the [F4] key, and change function [F4]
o he ey,
{22 Set the instrument in the harizonial angle [F2]

counter-clockwise (HL) mads from the
hardzonal angle clockwise mods (HR),

EFor lurther operaticns, follow 3
Measuring a horizontal angle right and
vertical angle’, except the collimating
sequence is revarsed,

* Cregs the [F2] (RIL) key ance fo bring the insfrument from Bodzonial angle courtersionk -
vase [HL) mode fo nomal honzontal angle (HR) mode,

3.3 Repetition Angle Measurement
Confirm the angle measurement mode (¥, HR),

: Key
Operating Procedure Opsration
{11 Press the [F4] key twice, and change [F4] [F4]
functian of the key
2 Set the instrument to the repetition an- [F1]
gle measurement mode,
[F3]

3 Colimate the targst A

Display
W 90® 10 207
Hit: 120° 30" 40~
TILT RsL V% 2L|
- g0 10" 20
HL: 23g*° 24" 20"

TILT RAL V% EI‘

Display
! e =5
v Qo= 10" 207
HE: 120° 30" 40"
i 34

|REP S

Fepetition Angle
>0OKR?

-=-[YES] [NG]

BEP—A COUNT [ 0]
Ht : g o0 Qop-
Hm :

(OSET V/H REL HLD

BREP—A COUNT [ O]
Ht: Joe2et 1a"
[m : '

O5ET V-H REL HLD
|
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{41Set the horizontal angle ol target A af [F1] Repelilion Mode
':_; B ‘I. i g = . :
050000 Initialize
DE?

-= == [YES] [NO]

[F3] REP—-a COUNTIL[ 0]

Ht o o* o0 0o
Hom :
OSET Vv H REL HLD

6t Uge the horzontal clamp and langent

= = e
serew to collimate he larget B REP-A COUNT[ O]

Ht : 130% 2010”7
Hm : [
OSET Vo REL HLDi

Lﬁ;ll-lg-;d E}tnrrj stnrde the norizontal angle in [F4 REP-A COUNT[ 1]
the instrumeant H1 s Lans 80’ 10"
Him : lag= 20" 10"

DSET VH REL HLD

7 Recolimate largat A using the horzon- REP-A COUNT

: : £ A -, E.721
lal clamp and langam screw, S Bs60 500 107
Harng 1 3o%an” 107

DSET V.H HEL HLD

EEE———

Felease the honzontal angle, [F3]

(8 Recollimate target B, and press the [F4] [F4] REP-A COUNTL 2]
(HLDY key to hold and storethe horzon- Ht : 2E0° 50 20°
tal angle. Hrm : ISH“ZE'LE"_
The total of angle (RHE) and the O5ET VH REL HLD

average of angle (Hm) are disolayed:
This completes the procedurs for
doubling an angle.

(9 Repeat :;ijrmia} Tl?_measure the desired REP—A COOUNT[ 4]
number of repattion, Ht : 521° 40 407
Hm : 130 25" 107

" B . CEET V.U REL HLD

(4 measurements)

=

c




e Horizontal angle can be accumulated wp to [3600° = minimum  reading] ar
— [3600% — minimum reading] (horzontal angle left). In the case of 5 seconds reading, harizon-
tal angle can be accumulated up to +3585°58°55",

s Whean the results differ from each other by maore than £307, error s displayed,
Prass the [F1] (0 SET) key, and slart from (2,

= Ta begin the repetiton angle measurement again, start from (35

= Toreturn to the normal angle mode, press the [F2] (VIH) key and [F3] (YES) key.

3.4 Setting a Required Horizontal Angle
There are wo way 1o sel the horzontal angle: One s the harzontal angle holding and the
other is numernc input fram the keyboard,

3.4.1 Setting by holding the angle
Confirm the angle measurement mode [V, HR).

Key

Operating Procedure Operation Display
(1 St the requirad hordzontal angle, using ' : R e |
Horizontal tangent screw EH ol ;‘33 % Eg ﬁg,
OSET HLD HSET 14
{2 Hold the harzontal angle, [F2] - HOLE
HR= 120" 30" 40-
>S5ET?
= ——[¥YES] [NO]
i3 Collimate the target.

(@ Finish halding the horizontal angle, [F3] . T8 e e
The display turns back normal angle ER: ; ggﬂ %g ﬁg.,
reasurermant mode. - G

[}
OSET HLD HSET 1}




19

3.4.2 SBetting a horizontal angle from the numeric keys
Confirm the angle measurement mode (V, HR).

; e
Operating Procedure ng‘é}h e Display
(11 Collimate the target.
‘218et a horizontal angle setting mode [Fa] ?—EET
(HSET). Hii=
EXIT -- LR =-
@ Input the required horizontal angle ty | 1] 20 H—SET
Dressing nurmenc ks, (1209307407} T TP
When inpul the wrong value, push the 370l 4llo Ha=1a8: 8050
[F4] (=) key to mowve the cursor or push _ ) o -
the [F3] {CLR) key and input the value _EX L CL
agairt.
ArFineh the nerzontal angle seting. [EMT] H_SET
HR= 120" 30" 40"
<D ET >
= 1
The display furns back normal angle Voo 90° 10 90*
measuremeant mode : S ¥
. ; ; : - }
When the input value is out of rangs il Ha LeDm el At
doesm't finish the setling, B = - HSET 1
In his case please retry lrom (36 aaE L Rl i !
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4. DISTANCE MEASUREMENT

4.1 Setting of the Atmospheric Correction
When setting the atmosphenc correction, oblain the correction value by measurnng the
lermperature and pressure. Refer o page 47 to get the correction value and to sel.

e |t s sel al 1520, 760 mmHg (0 ppm) when shipped from the factory,

4.2 Setting of the Prism Constant

When using priam reflectars other than TOPCON. the clisel compensation laclor may necd
to be adjusted. Reler 1o page 579 o sel the offsel compensation factor

4.3 Distance Measurement (continuous measurement)
Confirm the angle measurement mode,

Operating Procedure

{13 Sight the center of prism,

2:8el the instrument n the dstance
measurement mode to start automatic
cistance measuring.

e When EDM iz working, "= mark
apgears in the disploy

Results of repeated measuremeant ars

shown {Horizortal distance,  Relative
elevation)
The results are shown after svery 35
eoonds,

e Ut oor T mack ONAOFEF wath buzzer
sound & repeated sach medsurement,

» 0 measwre the slopes dislance. (509,
press the [ 4l ] key

Key
Cperation

Display
HER : [ R i o
HD#* [1r] co<as m
VI 1m
MEAS CHS 5..A L] |
‘
HR: o= 10" 20"
H D= 100, ODD m
VD 1,000 m
|MEﬂ.S CRs S5/74A 11

s Measurerment may repeat aufomaticalty & the resull s alfoctod by shimmern el
s o orelurn to the normal measoring angle mode oo a dislancs measurament maode,

press the [ViH] key




4.4 Distance Measurement (N times measurement)
When presetting the number of imes, GT5-4 serles measures the distance as the selting limes
and displays the average distance,
When prasetting the number of fimes as 1, iLis not displayed the average distance. because
of single measurement. It has been set at single measurement at the factory,
For setting the number of timas (N times) in the distance measurement, see page 54,
Confirm the angle measuremeant mode.

! Kei_.l.- .
Cperating Procedure Operation Display

1 Sight the center of prism.

(28t the instrument in the number of [ zl] [F1] T g° 1o° 20”
distance measuremant mode o slar HD# 53 ce el
automatic distance msssunng VD - i

MEAS CRS 54 1)
- &
Results of M imes measuramenl are HE : Ge 10’ 20"
SAN, _ HD% 100,000 m
(The displays are he sames continuous VI 1. 000 m
measuramant mode} MEAS CRS S:/A 1
| i
l
|
"
The average value i displayed 1cllow- ; : i
ingly with buzzer scund and the © " HR} {1] GE]}D o gg
mark disappears. [.H): T R m
MEAS CRE 574 14

s Prass the [F1] key for re-measuring after the measurement in held,
» 1o return to the normal measuring angle mode from N imes measurement, press the [VIH] key
e T

T return o the normal measuning distance mode Jrom NOlmes maasurcmeant mods,
prass the [F1] key tvice
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4.5 Stake Out (SO)
Thediference between the measurad distance and the distance preset By numeric key oper
aticn is displayed

Measured distance — Standard {Preset) distance=Displayed value
* Slake-oul operation can be performed for horizontal distance (HD), relative elevation e my
or siope distance (509,

Confirm the angle measurement mode.

o

Operating Procedure Operation Display
| 1_5eT the Instrument in the digtance | [é?] | Ty = |
measurement mode, | | | ﬂ%* 1240° 30 43 -
‘ F Tk : I ‘
| ||M'AS CRS S/a 11! |
(2)Set the Instrument i the stake out [F4] [F2] —S o =]
| mode. | || Tip= 0.000_m
VD= 0,000 m
| EXIT == CLR -
3 Input the standard distance for slake | |7, 2]+ IL‘D
oL, i Y o ;
= When mout the wrong valle, push the 13470l | ,L{Df 2. 340_ m |
[FA] (=) kav to move e cursor or ush | » lIJ = E 000 m
the [F3] (CLR) koy and inpui the vaiua | | LX_1 _— LR -
again, | |
@3 Finish the horizontal standard distance | [EMT] [EMT] HR: 110°35° 40°
presating. | : |
(Sight the prism, if nol done yet ) dﬁgf [r] B E‘
| The measurement will start, | | ME ﬁé CRS S/A 14 |
r "“ |
The diflerence betwean the measured . s w |
distance and the standard distance s | dﬁ%% 110 1 g o g gg i
displayed. |‘ VD 5.678 m
MEAS CRS S/A 1) i
e (n the case of coarse measuremont - .
press [F2 (CRS) kev twice. | 91.193[1 = ?2.7.3-10 = IEI.!';EEI] i
* When the standard distance preset, the mesurad oresel  displeved |
" lights an the fop of mode mark, | distarce  distance walus

F
| & i fhe case of p_resg.'umg he relative alfovation or slope distance, press the key as folfowing
procedure of (1, (3), 4
Relative elevation: (3] [ENT] [7 (2 +173416|
| A [ENT o
Slope distance: (0 [4) (4] |
(4 [ENT]

* 1o return o the normal distance measurement mode, resel the standard distance to 0"

ar dun the gower switch off once, |




5. TRACKING AND COARSE MEASUREMENT

Tracking measurement is shorter bme than normal measurement, Results of repeated measuremant
are shown evary 0.5 seconds, The minimum display is 1 am (002 ),
I'he fracking mode is very usefu! when taling the moving object or carrying oot stake oul work,
Funection of coarse moda is lhe same as thal of tracking mode except displaying and output items.
Regarding swilching Trom tracking o coarse mode: or vice versa, (Bee "4 SELECTING MODE™

on page H4.)

5.1 Tracking

Caonfirm the angle measuremeant mode,

Operating Procedure
(T:5ght the center of the pram.

(1 The mode changes to tracking and
measurameanl of the horizonta distance
starts automatically,

The resulls gre shown aller every 0.5
saconds,

# o measure e redative slevabion (VED
and slope distance (510 prass the | 4l |
Ry

o Joreturn to the normal measwnng distdnce mode from racking mode press e [F
= 1o return to the normal measunng angle mods om rackng mode, prass the W

5.2 Coarse Measurement
Confirm the angle measurement mode.

Operating Procedure
T Sight the center of the prism.

23 The mode changes lo coarse and
raeasuremant of the distance slans auto-
rmatically.

« ln the case of singls (Nfimes) measure-
ment, press | 4l ] [F2],

Results of repeated measurement are
shown (Horzonlal dislance, Relative
elevalion).
The results are shown after every 05
seconds,

e o megswre the slope distance [50), |
press the [ 4 ] koy

Key
Operation

[ l] [F2]

Key
Operation

[ 4l [F2] [F2]

Display

vV o 90210 207
HRE: 120° 307 407

HD=*= [t] <<
MEAS TRHK S5A 14
¥
N an® 14g7" 207

HR: 120° 30" 407

HD# 12345. 67
MEAS TRE 574

|

m

¢

H

Display

]
]

sy
Ky

HE: 120% 307 407

HD#* [1] SR
VD : m |
MEAS CRS S.a L}

4

HRE: 120" 30" 407

HD=® 12345, 87
VD: 1. 23
MEAS CRS 8.4

1

im
im
4

» To return to o the normal measuning distance mode from coarse mode, press tha [F1] key
= 1o return to the normal measuning angle mode from coarse mode, press the [WH] key

23
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6. 3-DIMENSIONAL COORDINATE MEASUREMENT

(Measured by entering instrument height/prism height)

Weasure the coordinates by enterng the instrument heighliprism height, coordinates of unknewn

point will be measured directiy:

= When selling coorainate values of occupied point, see ‘78 Setting Instrument Paint Coardinates
(OCC: STATIONY"

* The coordinates of unknown point are calculated as shown below and displayed;

Coordirates of accugiad pont ¢ M En il
Instrument haight CIMSHT
Prisrn hesght RHT

Varical dislance (Relative a'evalion) : 7
Coordinalas of tne centar of the grism,
criginated from the cenler point of the instrument: (nez)

Coardinates of unknoen point i M3 Ev )
M =hly+n
E| Er_| a2

Zy = ZuHMS HT+2-R HT

o e o e e B 5
b Coordingtos o he cener o the pram oeiginared from :
: the cener ooint f the instruman !
! nez !
T o

k e,

o S - . ! Prism :

i Cenler point of the instumant | &, Mg bl :
| (Mo By, 2o+ NS HT) | S R HT LD
o LIrkncwn point Pz

el .E-.?|_:- E

NS HT




Confirm the angle measurement mode.

| Operating Procedure

| (1)1Sight the target point A,

2 8et the direction anglo,

Inpul the direction angle,

@ Sight the targetl point B{prism).

=

@) 5et the Instrument in the coordinale
measuremant mode o slarl aulomalic
measuring.

{5 Prass the [F4] (1 ) key

(81 Press the [F2] (HT) key.

(71 Press the [F4] (INP) key. .

(8 Erter the instrument height.
(Example: 1.3m)

Opsration Display
[F8] H-SET
HR=_
EXIT == QLR =
31(20] ] o
=R L. H-SET
(13 (510 HR=320, 1350
BEIT —~= CLE 4
e L
[ERT] ¥ . 90°10° 20"
HR: 320°13’ 507
OSET HLD HSET 1}
1T 91* 45" 20°
HRE B2 08" 40°
OSET HLD HSET 14
MES p
[ ) K& [rl —< M
E: m
A m
MEAS CHE 854 114
[F4] Wt HT —- 2
[F2] NS, HT 0. 000m
H. HT 0, GU0m
EXIT == - - INF
Fa
I ] INS. HT
= 0. 000m
EXTT == CLE =
— INS.HT
1] 3! = 1. 300m
EXIT == CLE ——

25




26

{8 Enter the prism heighl.
{Exarmplz: 1.1 m)

i Instrument height and prism height are
decided by pressing the [ENT] key ancd
coordinate measurement will be started.

[EMT]

REESRN

[ENT]

|R.HT
= 0, DOCGm
EXIT -- LR -
. s
B, HT
- L. 100m
(EXIT == ‘@LR +—|
| N2 Dr] - m
ko ™
i il
MEAS CRSE 548 11
N= A5, 6THm
I 7. 534m
AR 2, 3485m
MEAS CRS 8.0 14

= To refum o the nommal angle measurement mode, press the [WH] ey
* Coordinate measurgmeant (s also possibie in N times measurement mode,
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7. SPECIAL MODE (MENU key operation)

By oressing the [MEMU] key, the Instrument will be MEMLE mode,
in the MENL mode, special measuring and setting are possitile,

* MENLU maode operation

[ESC]
Mormal measuremanl moos i"'i
IVERL
R FAER L
ar [ESC] T l [ ]
MENTT FROGEAMS 1.2
1:PROGHAMS | 1:BE
2:DATA-SET & R I
3:PARAMETERS | [ ! 3 +:8TORE Pl
I — S ; —
& [ENT] { [ENT]
ar [F4] (P voor [FA] (P4
FROGRAMS EE
[MERL 1:REM
a2iMLM
g LINE P
DaTa=50T
8 S =i 8 iTEANGE B - g
] : 2:00C, STATION

FARAMETERS

1 MIN-ANGLE
3] 2:TILT QNAOEF

[ i J3:APEF ONSOFF

7.1 Setting Direction Angle (BS)
Lse the instrumenl point and knownepoint coordinates, and the direction angle Trom the in-
strurment pont to the knewn pot can be sel. The ange once sef, wil remain stored in the
memory even afler power s lurned ofl (See page 54.)
X Ao

o) &

nslimen
paint 2

Crigain :
ot (0.0 Ei¥]
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How to sat {instrumeant point © MO coordinate 12345 m 50Y) 543210 m, and known poinl A

Operating Procedure

M coordinate 54321 m BV 12345 m)

ey
Operation

.E]_Set .n:—:fruménr_poinr M coordinate |

and E{Y) coordinate.
For setling, see 7.8 Seling nstrument
point coordinates on Page 40,

2 Press the [MENU] key, and the st
mienl will be sel al measunng menu
mods.

3 Select the PROGRAMS mode

i Salect the BS mods,
Instrurment ponl © coordinate (M.E) =
displayed.
Il resetting the coordinare of C. press
[F4] (IMF) ‘ang input a rnew valea

B18et known point & NI coordinale.

165 8et known point A B coordinale

+ Direchon angie & displaved.
= Collimate the known point A

71 Prass the [F3] (YES) key, and the direc-
tion angle will be memarized n the in-
strument !

The mode wil aulomaticaly relurn 1o
normal measurameant mode

[MENLUI]

[F1]
5/4]-
[ENT]

api|

112[-13]4/5]
[ENT]

(F3]

Display

MENU
1:PROGRAMS
2:DATA-SET
J:PARAMETERS

PROGRAMS L 2
1:B&
2:LsP
A:8TORE P
BES:M—-POINT
B = 2. 345 m
E = D4, 321 m
SERIPF —— - I ME
BES :T-POINT
N = a4, 321 m
B = 12, 345 m
LE}[IT — LR e
i
BS
HE= 315° 00" 00"
=EET OR?
s ——[¥YES] [NO]
BS
<S5SETY>

GSET HLD HEET

*.

Yo 40" 1on 207
HR: 315°00° 00°

L




7.2 Setting a lay-out point [{L/P})

29

Sel slandard coordinates and folow displayved norzontal distance and borizontal angls for
settiing the siake, and stake poins wil be sat.

Koo poirt &

P \

Staka pont B
[ =0

U Inszurnend
N;‘Jl"“—/

poiric

Ei

2rgen
point fo0)

e Providing a settng point (N{X) coordinate 123.456 m, E(Y) coordinale 145678 m)

Operating Procedure ‘

% 8l tne direction angle lrom instrument
point © toward known point A
See 34 Selling a Required Horizontzl
Angle, 7.7 Setting a Horizontal Angie (H-
ANGLE) {if the direclion angle I known)
or 71 Setting Direction Angle.

(2 Press the IMERU] key and Lhe sl
el will be set al measurng menud
miods.

(1 8elecl the PROGEAMS mode,

W Select the

LAF {zething & lay-out point)
e

1B Sol coordnate value of instrument point
[

Il the coordinate value of C was already
npul at operation 013, just push the [F1)
(BRI ke after conlinming the display.

Key :
Operalion Display
[MENL) p—
| PROGRAMS
3 i DATA-SET
3:PARAMETERS
.
1  PROGRAMS 1 /2
1:-BS
2:L/P
3:5TORE Pl |
2| LA :M—-POINT
N = 12345.678 m
E = 12345. 678 m
SKIP -— —— INP
[F4] L/P :M—POINT
2]+ 1345 N = 12. 345 m
__[ENT] E = 54,321 m
E[ATEET] | SKIP -- CLR =
ENT
[ENT] 1
L/P: T-POINT
N =_ 1M
E = m
EXIT == CLRE s—
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16 Sel coordinate value of layout point P1

| The standard horizontal angle (dHR) of

thie slandard layout peint P1and the
horizental dislance (dHD) are calowated
and displayed,

o5 Sight the point P1, and press the [F2)
(AMGE) key
The measunng  hodzontal angle s
displayed in the upper postion and the
horizortal angle to the layoul paint s
displayaed in the lowar position,

(&) Prass the [F1] (DIST) key lo set the
nstrument at distance measurement
modea,

The mode changes to the coarse mode
and the measurement starts,

The measuring horizental dslance is
displayed in Ihe upper position and the
horizonial distance to the layvout pont is

disnlayed in the lower position.

Frass the [F1] (FIC) ke, the urit aof mrm
will be used for maasunng:

181 When the lower display value orlR and
dHD are equal 10 0, it can get the layout
point P1.

1]2[3]- [4]5]
6] [ENT]
[1]a]s]-|617
8| [ENT]

[F2]

[F1]

LAP: T-POINT

M= 123, 456 s

E= 145, B7TR i}

EXL-T =- LA ——

L-F

dHE= 30% 28" 407

dHD= 143, B46 m

DIST ANG —— NEXT

LT

HI 287 06" 00*

dEHR: =102 207 40"

DIST ANG WKNE NEXT

LA

HLID % <<< m

dH D - m

F.AC ANG NE NEXT
!

LA F

HD#* Lo, 01 1

AdHI —-43, 84 m

F.- C ANG NE NEXT

L, AF

H s 143, B850 m

dHD : 0, 004 m

F.rc ANG NE NEXT

e & of that measured on the bollom (- sign does nol display) will be as follows:

I=lman:

oo o

2

Horzontal angle toward selling poing (aHR)
=Actual harizontal angle —Standard horizontal angle
Horizontal distance toward settbng pont [dHD)
=Mctual horizontal distance — Standard horzontal distance

@

Slaks pont

* Prass the [F4] key and repeat the procedure (81 ~ 85 for the sefting point.
« Jo return fo the normal measuning mode press the [ESC) key
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7.3 Retaining a Coordinate (STORE-NEZ)

Suppose the instrument peint Po moves to F1, P2, F3, ele, and the coordinates at P11, P2
F3 etc., last point wil be retained in the memary, alter mowving, as from the ongin point.

K
el A [

£
Festrumment P
. it
L
ol (L
: : Key ;
Operating Procedure Operation Display
{(115et the dirsction angle from nstrument
point Po toward known point A,
See 34 Selting a Required Horizontal
angle, 7.7 Selting a Horizontal Angle (H-
ANGLE) (if the directicn angle is known)
or 71 Sefting Direction Angle.
CrFrogs e [MENUT key ana the instru- [MEEMLI -
ment will e sel-al measuring mand E;ﬂ.“l\jgoc‘lkﬁ}ds
o T Ao 11
moda, GrBATA-SET
2 :PARAMETERS
(3:5elect the PROGRAMS mooe. (1 SR OaRALS T
1 : BS
25 LAF
3:STORE P
i Select the STORE (retaimng a coor 3l STORE =
d'[!i—.ﬂe) THoce 1:STORE-NEZ
2+{RECALL-NEZ
{51 Select the STORE-NEZ mode. 1 STORE-NEZ
HR: 100° 10° 20*
HD : m
MEAS -- HT SET
*
s Collimate larget P1oprsm o whick the 1 1 .
~nstrument rr?-:}ues. | i S?;%FFE_ NE i
Frass Ine [F1] (MEAS) wey ard distance P12 0 2%0 gg
measuring will start. M%R; __] .”1[14 SE$
Horzontal distance ang norizontal angle |
are snown
(73 Press the [FA]{SET) key, and coordinate 4] —
of P1wil be decided g iy oL oy i
Z 1. 234 m
=53 TRY [TES] [Ni]
| S
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@i Press the  [F3] (YES) key, and the
coordinate will be memorized in he
instrurent,

The mede wil automatically return to
normal measurement modo,

i Turn power off and mows nsrument o
ET,
(Prism of P1 move o Po)

it Adter the instrument is set up at P ture
powar on o and be measurement
possible,

1 Repeal the procedure (2~ 14" 1o set the
STORE made

AL Calimate Po, the former instrumenl
il

i3 8elect the RECALL mooe,

8 The coordinales 20 F1oand directon
angle towara Po are sat,

The mode wil autermatcally return 1o
narmal measurement maode,

{5 Repeal the procedure (2 — (i as much
a3 you wish.

(3]

[MEMU] 13!

| STORE-NEZ

<STORE! >

|_ g

i —
Vo ao®* 10720 |
HE : 1207 307 407

|DSET‘ HLD HSET lJrl

STORE-NEZ
1 :STORE-NEZ
2 :RECALL-NEZ

RECALL |
HR=_ S00° 20° 407

A2BET OK?
——  -=[YES] [NO] |

RECALL |

<S5ET!>

——|
N 0" 10" 207 |
HR: 3002 307 40"

|DSHT HLD HSET 11‘|




7.4 Remote Elevation Measurement (REM)

To oblain elevation of the point at which setiing the target prism is impossible, place the prism
at any point on the vertical ling from the targel then carry oul REM procedure as feall o,

{1y Input of prism height (h) (for example h=15m)

Operating Procedura

11Press the [MENU] key, and the: instru-
ment will be st al measunng menu
miocls,

21 Selact the PROGRAMS mode [272).

3 Belect the REM (INFUT BR) mods

i1 lnput of prism height.

Signt prism {F)
Press the [F1] IMEAS) key, and mﬂ[a.mf-
measuring will siart

Horzontal distance 5 disoiaved,

‘b1 Press Ihe [F4] (SET) wey, and horzontal
distance wil be decided.

W0
Key :
Operation Display
[MEMU] -
MENU
1: PROGRAMS
2 :DATA-SE]
3 PARAMETERS
—-‘J|| PROGREAME P
1t EEM
2 MLM
SrL1MNE 1
GHEE REM-1
<STEP-1>
F. h=_ i)
EXIT == LR +-
[1.[= 5] BEM—1
[EMNT] <STEP-1>
P. h= 1,500 m
|[EXIT —— ©€LR +-
REM-1
[F1] <STEP-2>
HD % <l
MEAS -- =—=-— SET
+ S —
’ml
<STEP-2>
D 123, 456 m
MEAS —-— —-- SET
[F4]
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6 Eaht point K,
Vartical distance (WD) s displayed.

REM-1 ‘
VD: 12, 345 m

EXIT €14 83 ==

e loorelurn fo the normal measurement 'nc}u'u: press the [F1] {EXIT) key
* 10 return tothe < STEP-1>, press [F2] (1) liey,
s To refum to the = STEP-2=, press [F3] (29 key

(2) Prism height is not entered

Operating Procedure

{11 Press the [MENLI key, and the insiru-
ment will be sel al measuring menu
mode,

2 Balect the PROGRAMS mocds (242,

iarSelect the REM-2 (Mo PR mode.

A1 Sight prsm (P
Fress the [F1] (MEAS) key, and distance
measuning will slarl
Harzontal distance s displayed,

153 Prass the [FA] (SET) key. and herzonial
ciatance will be doecided.

(8 Sight point G,

7iPress the [F4] (SET) key, and vertcal
angle of poml G wil be decidad

(& Sight paint K.
vertical distance (VD) = displayed,

Kay

Operation
IMENU]

T/ (ENT]

[112] ‘

(1]

[F

4]

PROGERAME

J:LINE

Displa}r

1 FROGRAMS
2:DATA-SET
3 PARAMETERS

MENU

273 |
L : REM ‘
2oamLm

P¢|

REM—2
<STEP=-1>
HED :

m
b Tigetis- B — e SET

REM-2

“BTEP-1=>

1% L23. 456 m

MEAS —-— == SET
S

REM-2
<STEP-2>

v o 90307 40"

—— = e SET
|REM—2

VI 12, 345 m‘
|EXIT (6% 1L —

* Io return to the normal measurement mode, press [HJ (EXIT) hey

e Ioretum o the < STEP =,

press [F21 00 key

o Torefurn fo the < STEP-2=, press (F3] (2) "ff}’



7.5 Missing Line Measurement (ML)}

Measurement far honzantal distarce (dHD), slope distance (d50) ana elevation {dVD) between

Ly bargel prisms.
LA mods heve bao modes,

MLM-T measurerment is AR AT, AD.

a

MLM-20 measurement is /

AB. BC COL...
&
Frsm F!

(5T5-4 sarios
= Example= MLM-1 mode

Operating Procedure
(11Press the [MENU] key, and the instru

ment will ke sat at measuring menu
e

21 Salect the PROGRAMS mode (202

i3 Select the MLM mooe,

41 Selecl e ML mode,

&

Sight prsm P
Fross e [FITIMEAS) key, and distante
measuing will slart,

Harizonta distance = displayed,

(51 Prass the [F4] {SET) key, and honizontal
distance will be decided,

Key

Operation
[MEMU]

A [ENT]

[F1]

(F4]

=
. I
Ry
20 dvD
e

Display

| MENTI
1:PROGRAMS
2:DATA-SET
2:PARAMETERS

FPROGHAMS 278

L REM

2 MLM

37 LINE =K
1

MILM

1 :MEM-1 (A-B, A-C)
2:MLM-2 (A-B, B-C)

MLM=1

<ETEP-—-1=>

HID : i
MEAS —-— = SET
TRV

<SETEFP~-1>

HID = 123, 458 m
MEAS -- - SET
MLM~—-1
<3 TEP—-2>

HI : f

MEAS —- s SET

35
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Sight orism P2,

Fress the [F1]{MEAS) key, and distance
rreasuring will start,

Horizontal distance is displayed,

& Press the [F4] (SET) key. and horzonal

distarce will be decided,
Horizantal distance (dHD) and elevation
(YD) between A and B ara displayed.

To display the slope distance {dSD)
press the [F4] (SLCT) key.

71 To measure the distance hetween & anc

C, press the [F2] (2) key.
The mode reture o the < STEP2=

Sight prism P3 al C

Fress the [F1) (MEAS) key, and disiance
measuring wil start,

Horzontal dislarce is displayed,

(8) Press the [F4] (SET) key. and herzontal

dislance will be decided.
Harizontal distance and  elevaton
Between A and C are displayed.

(1]

[F4]

[F2]

MLM-~ 1
<STEP-2>

HD*  246.912 m
MEAS —= —— SET
| MILM=1

dHD : 123, 456 m
dvD: 12,345 m
EXIT (2) - sLcT
MLM~- 1

<STEP-2>

HD% 258,023 m
MEAS -- -- SET
[ |
MLM~1
CdHD : 234. 567 m
avD - 94, 690 m
|EKLT (2) -- sLeT

* o return 1o the normal measurement mode, press [F1] (EXIT) fey

Procedure of MLM-2 mode is completely same as MLMA mode,




7.6 Line Measurement Mode (LINE)}

This mode is useful to obtain the line height.

37

Prism B

i A e W i S R
" Prism A :
hD GT5-4 geres
Input of prism height (Rh)
| Ke :
5 - }l"' £
Operating Procedure Operation | Display
1) Press [MENU] key, (MENLU] R, . —
L : PTROGRAMS
2:DATA, SET ‘
3:PARAMETERS
{Z:Select lhe PROGRAMS mode (2020, M- WX - B "|
' PPEOGEAMS 2.0
| : REM
2:MLM
3ILINE F i
3 Belect "3:LINE" o 3] 5 ohe
Ihe title display of "LINE” will be shown o SN B
approximately | second alter selecting i Bt s ;
o ES 8- .
|
@ Select 1 INPUT PR ii e —
P. h= m
EXIT -- &LR -—-—
& Input the prism height. (1 .__||_5| "] —
[ENT] <ETEP=-12PT A
' HIy: m
2 | MEAS - i SET‘l
{8 Sight prism A [F1] taen |
Fress [F1] (MEAS) key, and disance ZSTEP—15PT A
measuring will starl CHe ' << m
MEAS —= —— BET
|
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Horizontal distance is displayed.

{7} Press [F4] (SET) key, and horizontal dis-
tance will be recorded,

{81 Sight prism B,
Fress [F1] (MEAS) key, and distance
measuring will start.

Horizontal distance & displayed.

{4 Press [F4] {SET) key, and horizontal dis-
tance will be recorded.

a8 Sight ine point L,
Measured dala tothe line noint Lis dis-
olayed.
YO Vertical distance.
O Horizonal dislance from A o L
= Prassing [F3] (HD) key, horizontal dis-
tance will be displayead

1 Press [F2] (LH) key,
This function is used when measuring
the line height from the ground. The
procedure is as foliows:

= Sightthe point on the line before press-
ing this key:

* Don't move the horizantal tangent
sorew by selling ground point G.

4% Rolate the vertical langent screw. and
sight ground point G

(3 Press [F4] (SET) key, line height (LH)
and horizontal distance (Off) are dis-
playen, '

* To raturn the normal measurement mods, press the [F1] (EXIT) key.
e lo retumn 1o operation procedure (03, press the [F2] (VD] key,
* Jo return to operation procedure (2, press the [FA] (NEXT) key.
The NEXT key is used when the ground point G is Aol olear and wol would ke to check
ancther ground point G on the same verlical lins,

[F1]

[F4]

(k2]

[F4]

LINE ‘ ‘
<ETEP-1=PT A

HI : G0. 234 m
MEAS —= — SETI
LINE

<ETEP=-22PT H

HD : m
MEAS —— —-— S E-T
LINE

<CESTEP—-12>pPT B

HD % << m
MEAS —-— - - SET
lI..INFf

<ETEP-1>PT B

e 67,6543 m
MEAS —-— — - SET
LINE

f ) 20,123 m
L8 s T4, 123 m
EXIT LH HI ==
L1IXNE

v 38,987 m
of.F 27,8521 m
EXTIT ‘LH HD -

|

LT ME

G=POINT

Voo GOt a0 2o”
EX1T E'%}i."l‘I
LINE

LlLs d49. YEE m
af T 27.521 m
R TT VO == KEXT
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7.7 Setting a Horizontal Angle (H-ANGLE)

Itis possible to set a required horizontal angle by numeric keys same as 3.4.2 Setting a horizontal
angle from the numearc kay,

Operating Procedure Dpsgian { Display
(T)Set the MENU mode.  MENU MFN; _______

L: PROGRAMS
2:DATA-SET

3:PARAMETERS
i2iSelect the DATA-SET mode: 2 DATA-SET
1:H-ANGLE
2:0CC, STATION
@ Select the H-ANGLE mode. 1] H=-SET
HE=_
|EKIT == CLE -
4 Collimate the target.
|
|
& lrput the required horzontal angle by 1]12 0] «| H-SET '
pressing numernic keys, (1209307407 3/l0410 | HR=120. 3040
EXIT -- CLE  +—
- N N : I
ta)Finish the horizontal angle seting. [EMT] H—SET
HE= 120" 30" 407
<SET!>
_ +
he dsnlay turns Back normal measure-

Voo 9Q® 10" 207
meant mode, HER: 120*30740%

OSET HLE HSET 14




7.8 Setting Instrument Point Coordinates (OCC. STATION)
Set the coordinates of GTS-4 series according to coordingte original point, and GT5-4 seres
automatically convert and display the unknown point {prism point) coordinates following the
ariginal point.
It iz possible to relain the coordinate of Instrument point after turning power switch off. For
selling, see page 54,

i - ;

Origin \f nEtrumantt o Herizomal alane: Ei)
TR . I

(13 Satbag (NG coordinate 12.245m. E{Y) coord nate 54321m, 72 coordinale 2.345%m),

: | : Ky .
Operating Procedure Operation ‘ Display
1 Press the [MEMU] key, and Lhe instn- [MEML] ———
ment will be sel al measurng men | L1 PROGRAMS
- 2 :DATA-SET
J:PARAMETERS
(73 Select the DATA-SET mode ] AT h—TE-.E'I'
T :H—ANGLE
2000 5TATION
|
rarSelect the OPSTATION moce, |2 0CC. STATION | /2
B I— 0O, G0o_m
k= O, 000 m
EXIT == CLR ==
{21501 N(X) coordinate, 1121« [3]4[5] OCS, STATTION | /9
[EMT] N = 12, 345 m
B o= Q. 000 _m
EXTTE == CLE ——
|
B1Bet £ o0 inate s 2" T w ;
\5 \r:l(,l _[Y] C Dfdl[‘ld[i_, . |5__4!- |3!2|1 G, S'I'J'LIIIQN ]/2
[ENT] N o= 12, 345 m
FE = 54, 321 m
EXTT == CLER ——
OCC, STATION a3 |
&= 0, 000 _m

EXIT —- CLE P—i




8 Sel 7 coardinate

The display turms back normal measurs-
mant mode,

2/+13]4[5

[ENT]

7.9 Seiting Minimum Angle Reading (MIN-ANGLE}
select minimum display unit for angle measurement. Itis possible to select 1" or 57 (0.1 mgan
ar 1Tomgon): GTE-444, 5" ar 10" (1 moon or 2 mgon): GTS-4B. Setting of degres, gan or mil
unit for angle measurement, see page 54 4. SELECTING MODE!

Operating Procedure

(10 5et the MENLU mode,

121 Salect the PARAMETERS mode,

E18elect the MIN-AMNGLE mode

@iSelect the mimmum reading unit. {ex

seloct 5 sec reading)

The display turns back normal measurg-
ment mode.

Key
Operation

[MENLU]

3]

[F4]

41

0CC, STATION

2.2

&= 2,345 m
| EXIT -— CLR «-
3
. & 207 10" 207

HR: 120° 30" 45"

OSET HLD HSET Ll

Display

MENL

I : PROGRAMS
2:DATA-SET

A PARAMETERS

PARAMETERS
LiMIN=-ANGILE
2:TILT ONSOFF

3 APF ONSOFF |

MIN-ANGLE
READING: [ 1]

|EXIT -

MIN-ANGLE

READING: [ 5]

Eac,
EXIT —-— 1 -~ 5 |
¥
Vo 0" 10" 20

Hh: 150° 30" 40"

OSET HLD HSET 114




7.10 Vertical and Horizontal Angle Tilt Correction (TILT ON/OFF)

(GTS-4/4B has vertical angle correction only) _ _ _ _
In case the instrument is used in an unstable situation, constant indexing of vertical and horizon-
tal angle may be impossible. In this case. the function of it correction can be stopped by

selecting TILT OFF. It has been set to WH TILT OM at the lactory,

Operating Procedure

1) Sel the MENU mode:
21 5elect the PARAMETERS mode.
3 Select the TILT ONMOFF mode.,

=

@1 Select the tilt mode

The dispiay turns back normal measure-

ment mode

Key .
Operation Display
[MENLI] MTHY
| P PROOHAMS
FITATA-S 1T
AT PARAMETERS
3] EABAMETELRS
| MIN-aNGLE
2:TILT OM/OFFE
d1APF DON7QFF
|2 L TILT OH
[2:%s,H  TLLT ©OH]
f R
1y 121 [BFFI --
[F1] to [F3] TR g0 1oiae
[ A0 [ 20° 30 40°

OELET HLD HBEET 1}
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7.11 Auto Power Off {(APF ON/OFF)

It no key operation is gven or no orocess of maasuremeant 12 pedermed for more than 30
rnutes (Mo change exceading 307 has occurred during honzental angle or verbical angle
measurement.), the power turns off automatically,

O if the instrument i set at distance measurement mode (No changes in distance exceading
10 om has coourred during dalance measuremant), the mode changes 10 angle maasure-
rmeart autcmatically in case that the instrument does not operate for approximatsly 10 monuies,
and the power Wwrng off more than approximaltely 20 mmoles alter hat

| KE}" { i |
Operating Procedure Operation Display .
13 Sel the MENU mode. [MEMU]
iSelect e MET nade 7 -
adelect he PARAMETERS maod el PARAMETERS
l :MIN—-ANGLE
835TILT ONA,OFF
3:AFF ONAOFF
(A1 Salect the APF OMIOFF ; I3 I
(ArBelzct the APF OMNOFF mode, 13 APT : [ON]
<Auto Fower Off
Funetion>
B GEE B~ [ON] [GEF]
4 Select ON or OFF ol Auto power cff, [F4]
{ex. Select OFF), APF: [OFF]
<Aute Power Off
Function:>
EXIT =--=[ON] [OFF]
4
The daplay tums bacs normal measurne . P
meant mode. ¥ 20 1or207
HE: 150° 30" 40
O0SET HLD HSET 11}
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8. POWER SOURCE AND CHARGING

8.1 Handle battery BT-20Q
The hande batlery BE2OO @ normally supplied with the nsrument and, whan attached on
the twin attachment shoes on op of Instrument standards, becomes an infegral part of the
instrument, as well as doubling as a very corvenient carrying handie,
1) Attachment of the handle battery BT-200
a. First, loosen the oattery fixing screw. by lurming 1 in the counterclocowse direction,
b, Inserl the allachment mounts, on the bottom of the hanole baltery, nlo coresoanding
twen shoes on top of the instrument standards
oo Push the hande ballery gently 0 all the way, antil there is an audible olick wnich sall
indicate that the hanole battery has been securaly engaged,
. Tighten the battery fxing screw. by lurning clockwise

. Battasy Dinn sore
Anae nrooee GllE Ty [N R

Fiatlzry locleng ancn

_ocking e

2} Detachment of the Handle Battery BT-200
a. First, loosen the kattery lixing screw.
B Then, pull ne handle Batlery oul while pushing et Batlery leoking snob and batlery
fizing screw down, as illustrates,




8.2 Recharging the Battery Pack
Both 1he hande ballery BE20G and external oatlery pack BTESG are rechargeable mickel
cacrmium battery packs which can be rechargsd with Battery Chargers BO-108 or 3C100
BCA0C is for AC 230% use and BC-10B iz for AC 1204 use, with both having allowances of
plusiminusg 10 percent of the rateq vollags
14 Detach the handle battery BT200, i1 1 s to be recharged. |l the exenal battery pack
B30 2 being racharned, disconnect the battery connector cord.
2y Connect the battery charger ang the batlery pack baing recharged, as ilustrated
3y Connect the plug en the power cord of the battery charger o an elecirical receptacle
ol rmatching volizgs Incase of BR300, tum the power swilch on of the Ballery Pack,
43 Contirm that a red-colored lamp lights up on e batlery charger o indicate that charg-
gy s laking place,
51 The handie battery BR200 and the exarnal batlery pack BT30 wl require 15 hours
for a full recharges
When charging B-200 and BIRAG usng he specia accessory, Duok Ballery Charger
BC-5, b takes * hour 1o charge,
A1 Afer rechargng s complated, then, disconnect Ihe baliey pack Incase of B30 tumn
e posver swilch off nolore deconnesl,

Mote: 1 Heehergmg eheuid teke eleee inaroam wrth en emblent temperature range

of 10°C to 40°C (50°F to 104%F).

2 Exceading the specified charging time may shorten the life of the battery

—and should be avoided il possible.

3 The battery source will discharge when stored and should be checked before
using with instrument,

4 Be sure to charge the battery source every 3 or 4 months and store in a
place af 30°C and below when it will not be used for a long period.

5 For further mferrnetuen ece pege i

45
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9. DETACHABLE TRIBRACH

The instrument is easily detached from or attached to the tribrach, with & single lxang ever loosenad
ar tgntened lor this purpose

= Detachment
1) Loosen the tibrach fixing lsver, Dy resvolving it 180°% or 200G 0 the counterclockwize dirgction
{which will point the riangle mark o parcs)
2y Grip the handle batiery firmly with one hand while holding 1he tritarach firmby with the olher,
Then, lift the nstrument straioht upwards and off

¢ Attachment
1y Hold the instrument by the handie battery, with one hand, and carefully lower 1 on too of the
tribbrach while, a1 the same tme, coinciding the aignment piece with the trbracn alignment
groove on the instrument and tribrach respoctively.
2y When fully seated, revelve the lribrach fixing lewer 180% or 200y clockwse fuebich will point
the trianogle mark downwards againy.

Alicnma oiece

SeoUrng SnIe ribracn [xing iever

s Locking the Tribrach Fixing Lever
The tribrach fixing lever can be locked lrom baing moved aceidentally, especialy I Ihe upper
instrurnent section is not being detached very often. Simoly tighten the securing screw an the
fixing lever with the accessory screwdrver in this case.



10. ATMOSPHERIC CORRECTION

The welocty of light throwgh air is nol constant bul depends on the aimosphernic lemperalure anc
aressure. which makes | nacessary (o correct for the ambient atmosphenc termperature and pressure
4 order to obtain distance measurements of high accuracy,

A almosphenc correction systam s built irtc the instrument and  therefore, the displayed distance
measUremants are automatcaly correciad when the required corraction i5 storpo into the memory
At the instrumen: frorm the keyboard,

There are two ways for the setting of the atmospheric correction. One s getting the atmosphenc
correction value {ppm). the olher is direot sefting of the temperature and pressure,

Mhe values are kent n the memory even after power s shut off

10.1 Use of Atmospheric Correction Chart
Ihe atmospheric correction value & obtained with |he atmosphens corection chast, intne
fellcwing manrer:

11 Measure lhe ambienl lermparature and pressure at Lot instrunent position and prsm refiec:
tor positian. Average the rasults,

CAUTION: The thermometer and barometer should not be exposed directly to the

I sunlight,

2 Losate the measurad iemparature on the horzontal scale of the atmospheric cormection
chart.

3) Locate the measured pressure on the vertical scale of the atmospheric correction charl.

4y Find the intersection ol the measured temperature and pressure o0 the chart ano read
the PPM iparis oer milion) vaue from the chagenal ne, which will be the renuired
atmospheric corechon.

Exampla
The measured fempearaturadis, o0, S, s i T T R | Vil 5 3.
The measured pressure s o o AR FaTeeTE oo BOmmHY
Therefare,
The correcton valus is. . . . N Y B Tt Bt 6L T |
B0
TR
TR0
FA0
o T20p
T b
g OO
E i £
P 80 ; i =
7 OBEOp g
B opanfiets :
— o
2 e
G 600k
g 580[5
E el
sa0F
S40E
o
5204
500k
=20

Termeeraiure {70

Al osphior corecion orar
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10.2 Atmospheric Correction Calculation
The atmospheric corraction K. and the dstance alter correction L can also be obained in
the follewing manner Firsl, the atmosohenc correction value Ko s obtainea from the fallow
ng formula;

M0E0EE = o )
2731601

Ko =(279.66 - x 10

whean,

P Ambient almospheris oréssure (mm Ha)

t: Ambient aimospheric tempearaiure (9C)

Thern the dslance aller correction Lo eblained Trom b lellowing lormula
L=1¢ (1+ka) {m],

f=Dhstance measured with the instrumeant, when Ka=0 {mom)

([Example)

When the aimospheric temperature @ 20°C, The almospheric pressure 638mmHg and the
measured distance 1000000m, the simosphadis correction value K. and 1he distance attes
corrgction Loare abtained with the lollowing calculations,

Ko = (27966 — 1[]8(}38:'(63._:})(1.0..5
o 2TAN8420
=h=107"°

=50 (pom)

L =1000000 = (1+50= 1075
=1,000050 {m)



10.3 How to Set the Atmospheric Correction
= Setting directly temperature and almeospheric pressure (ex: 20°C, 780 mmHg)

‘ Operating Procedure

i Measure the temperature and atmos:
phenc pressure around G75-4 series,
| = Do not expose he thermomcter or baro-

meter to direct sunlight

20 Bet the nstrument ) Lhe measuring dis-
tance mode,

131 Press the [F3] key o set the instrament
al ser audo mode {514,

iPrass Ine [F4] key and it wil become
ready for sething a PRM value accord-
ng b the temperature and atmosphoens
pressure. (TP

ErSel lemperature,

» jniput range —30°C lo +60°0 (= PEOF
o = T40°F)

e Jf the sof lemperature s fthe same a5
displaved. press the [ENT] key and i vl
b sal.

Sl atmospheric pressure,

* nout range 420mmHg o 800manHg
(16.5inHg to 31.5iHg)

= | fthe sel atmosphenic prassure s the
same as displayed, orass the [ENT] ey
far setting .
The instrurment is automancally returmed

o ha selavdio moce after approx, 2
senonds,

]

Key
Operation

| Al

(F3]

[F4]

(210
[ENT]

Display

HE : 1ot 2ar

HD#% [r] < m|

¥D: m
MEAS CRS S/ A 1}
R
574

PEM:—30 SI1G:30

FFPM:—9%9
|EX1T FEM PPM T-P
T-F SET

Temp=__ o

Press= o H
EXIT =- CLR ——
T—PF SET

Temp= 20 LS

Pres=s__ mmH g
EXIT -— CLE +—|
T-F SET

Temp= 20 *0C

Fres= 7680 mmHg
EXIT —= GLR

: il

S0

PEM: =30 S5I1G:3530
EXIT PSM FPM

r-p

PPM & ‘

will sound o fell you that you made a mistako in setting. You can ngut a new value

s [ fernperature and atmospheanic pressure exceeding the inpat range are sel, the buzzer ‘
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e Setling an atrnosphenc correction value {ppmj

Lise the atmospheric correction chart o hind a oroper corraection value [pprd or lind it through
caculation, and setit, an automalic correction wil be carmed oul The selting will be stored

even ailer power s lurnec off,

Operating Procedure
|
|-f_"!'J Measure the temperature and atmos.
pheric pressure around GT5-4 genies,
e Do not expose the thermometer or
barcmeler o dirgct sunfighl,

7 Use the almospharic correction charl 1G
find & proper correction constant (ppm)
or find 1 through calculation,

(8et the instrument In the measuring
distance mode.

{47 Prass the [F3] key ta sel Lhe instrument
at sel audio mode (S04,

ready lor ppm setting

(815t PFPM
» nput range: =99 porm o 1 pom sftep,

The insorument e autorraticaly relurad
to the selaudio mode after approx. 2
seconds.

(5 Press the [F3] (PP key. and it De ]

Key

Operation [iERla),
[ 4] HE : o® 1ot 20”7
HD* [r] < m
VD: 1
‘ MEAS ORS S48 1)
[F3] S /A
PaM:—30 51G:30
FPM: 4
EXIT PSM PPM T-P
3l ‘ FEM SET
PPM=4_ PP
EXIT —— ©LR +-
(| R oy,
=00l | lppm sET
[EMT] FPM=—10  PPM
|EXIT —= CLR -
L t
S /A
PEM: =30 51G:30
PPM:—-10
EXIT P5M PPM T-P
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11. SETTING A PRISM CONSTANT

The prism constant for TOPCON orisms is O 1 the prism of other manulaclurers han TOPCOMN
i5 usad, the approprale constant shall be sel Beforehand,
The constant i kepf in the memory even after powsr is shul off

= For example to set a prism constant of —30mm;:

; key :
Operating Procedura Operation Display
i1:Press the [F3] kay to set the instrument [F3] S /A
atset audio mode when it is at dstance
magsurement moda ggﬂ _gg 51G:30
EXIT P5M FFPM T-P ‘
i2:Press the [F2] key, and the instrument [F2] N
will be set at prism constant setting P&M B E-1 |
mooe, PEM=  0_mm
EXIT -- CLE —
iaiEnter the prem corstant: |— 3]0 i ]
| The mpul range 5 = 89mm fo 88mm . P;}“,{h EET
: T Sleps SM=—30 mm
i EXIT -- CLR -
Fregs the [ENT] key, and the instrument [ERT]

S/4

PSM:=30 SI1G:30
FPM: =89

EXIT FPEM PPM T-F

i automaticaly retumead 1o the sst-audio
made aller approx 2 seconds.
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12. HOW TO SET THE S/A BUZZER AND
THE INSTRUMENT CONSTANT

[Example] In the case of the S buzeer is OFF the instrument constant = 1.2 mm.

Operating Procedure Gpgsel’;:ion J Display

(1) Pressing the [F3] key, turn the power  [F3]+[POWER] | ——
switch OGN, [Fal+ ] DRRET

118 A Buzzeer
2:0ffzset
(2 8elect the "5 Buzzer” maode. [F1]
The data previously set is shown, IS/ E;;N Buzzer
2TOFT
1
{31 Sel the Sid Buzzer to OFF [F2) &
atzaut
l 1.0 SEC
BRRRL |
Lt 854 RBuzzer
2rdf sk
| ||
|
(&) Seiect the “2.0fset” mode. [F2] EER—n
| ETxN IFREET
0, Omm
PMODIFY? YRS WO
(5] Afler pressing the [F3] (YES) key, enter [F3] . B
the instrament constant [1][+]2] £ P FeET
L. Zmm
EXIT —— CLE .
Fress the [ENT] key [EMT] <SET1>
aboul
1.0 5EC
N 1
. 1 D
1:8”A Fuzzer
210t Faet J
(61 Turn the power swilch OFF [FOWER]

* Ihe inpul range of the instrument constant is — 99mim fo 99mm in Trmm steps.
s The thstrument constant is found at the back of the rubber on EOM.




13. CORRECTION FOR REFRACTION AND EARTH
CURVATURE

(5T5-4 series measures distance, taking into account correction for refraction and earth curvature,

Note: If the telescope is positioned within %92 from the nadir or zenith, no measuremeant will ‘
result even il the correction function for refraction and earth curvature Works.

13.1 Distance Calculation Formula
Distance Calculalion Formula; with correcton for relraction and earth curature taken ntc
acoount Follow the formula below Tor the convering horizontal and verlical distances
Horizontal distance D=AC{n) or BE(E
Vertical distance Z=BC(n) or EA[S)
D=L [cos o— (20— ) sin «
F=L [8in ekl — ) cos o

fi=Lscos 2R . ... ....... Earth curvaure corecbing item
v=K+LiZR . . .. ... ... . Atmospherc refraction correcting item
B=014 for 02, . ... . Coalficienl of relraction

R=8372Km.. .. .. .. . Fadius of earth

adfor 3. ... o GAltituge angle

Lo s mmmsin wvminiv i i o e o 0 Bl EICE

» The conversian formula for horizontal and warbical cistances s as follcws whon correction
lor refraction and earth curvature is not appled.
[=L « cose
F=1 +5ine

Radius ot earth
A =GB372 km

Note: The coefficient of GIS-4 seres has been set at 014 belore shipment (K=014}.
If the "K® valug is to be changed, see page 54

23
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14. SELECTING MODE

14.1 ltems of the Selecting Mode

By operating the keys, the following mode are available.

| Selecting
Menu | ltems tems
1. ANGLE | UNIT DES
GOM
. MIL
Y ZENITH-0
LEVELD
HADINDEX | OFF
ON
MEMORY:ON
2. DIST UM METER
| FEET
HEYS0 HD
5D
NREPEA] M
REFPEAT
W.CORR, | DFF
| K=0114
" K=0.20
TRK/CRS TRK
I CRS
|
ME-MEMORY OFF
N — - ON
RECTYPE REC-A
REC-B
TIMES OF MEAS. | 1-15
' Coordinate NEZ
displaying crder CENZ
LINIT G
' (Temperature) | °R
LIMIT mirnHg
(Pressura) inHg
S | — H'Ja
3 DATA-OUT  CR.LF . DFF
| L ON
ECHO BACK OFF
| ON
MEZdigits | &
s

Contents

Choose degree, gon, or mil unit for meas- '
Lring angle,

Choose the vertical angle reading Trom

zenith ar fram leval.

Harizontal angle can have zero position
same as vertical angle (ON), In this case,
it i= able to retain presetting angle after
wrning switch off (MEMORY:ON).

Chaose metrs-r ar feat unil far measuring

cistance when power is ON,

Select a pressure

Choose harizonial distance mode (HR, |
HD, VD} or slope distance mode (V. HR,
S0 for initial measuring distance maode.

" Choose N fimes measurement or repeal

{continuous) measurement for  initial
measuring distance mode.

' Sel about correction for refrartlor". and

carth curvature, coefficient of refraction

K=014 K=0.2C ar no correcton.

Choose Tracking or Coarse meaas: Jrerment
for measuring diglance. The output of
Tracking mode is displaved dislance data
only. The outout of Coarse mode is ull
data, same as continuous  distance
measurameant mods,

It is possible to retain the coordinate of

Instrurnent point after twrning switch off,

Select REC-A or REC-B for data outpul.

IFREC-A is selected, the measurement is
started and new data s outputted. If REC-
B is selected, the dala being displayed

is outouted.

Sat M o(number ol limes) for times of
distance measurement, When selting
number of times as 1, it s single

miaas ur"—'frﬂent

Select a coordinate dﬂpldmg order
__ewher MEZ ar EMZ,

Selecta temperature unit either °C or °F,

urit ane af mmHg, ir-lHE] 1
and HPa,

It is possible to output the data with cursor

return anc line feed.

It s possible to output the data of echo
back type.

Select to record coordinates in 8 digits or
9 digis.




14.2 How to Set the Selecting Mode

< Example >

I the case of angle unit is GRAD, intial distance unil s Feet and timas of meas. 15 5
= Confirm power switch off of the Instrument.

Operating Procedure

{1:Pressing the [-F.2] ke, lum he power

¥ eitch O,

PARAMETERS menu moda is
displayed,

iz Select Llhe "1 ANGLE miods

(3 Set the angle unit to GRAD.

(4: Finish the "1 ANGLE" setting.

The mode will return 10 the
! METERS menu mode,

B Select the "2 DIST" mode.

‘81 Set the distance uni to Feat,

PARA.

Key
Operation

[F2]

[F4]

[F1]

(F3]

[F4]

Display

(PARAMETERS SETI]

i

PARAMETERS
1: ANGLE
23DIST
3:DATA-OUT

ANGLE 1.3
UNIT:DEG

SET == BLCT 1

ANGLE L3
UNIT :GRAD

SET —— SLCT i
ANGLE

SEET OK?

-— == [TES] [NG]

ANGLE

<GET!>

¥
PAaRAMETERS
Lt ANGLE
2:D1I5T
A DATA-DUT

nrsT 110

UNIT:METER
SET == BLCT i
nIsT 111

UNIT;: FEET
SET -—- SLCT +
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l (71 Change theilem o times of meas, moda

by prassing [F3] (SLET) key 7 times.

E15el the Times of meas. to 5 tmes.

A Finish the 2 DISTY satting,

The mode will return o the PARA-
METERS menu mode.

d8 Turn the power switch OFF

[Fa] -

[F4]

DIST 811
TIMES OF MEAS,
: [ 1]

SET -- sLOT |}
DIST 8,11
TIMES OF MEAS.

+ 1 58]
SET -- sSLCT
|DIST
»8ET DK?

—— —=[¥YES8] [NO]
‘DIET

<SET! >
W

PARAMETERS
1:ANGLE
LR B Y

3:DATA-OUT




15. ADJUSTMENTS

AlTOPZOMN instruments have undergone strict and rgid inspections and should, therefare, arnve
properly adjusted, unless subject to excessive rough handling during transpartation. The instru-
menl wil, ol course lese adjustment when used under the adverse conditions normally prevaling
on most stes and in the fisld, thus requinng adjustment.

Check the instrument from tims to time, bul especially belore important surveying operations in
the field, as it may prove expensive to duplicate the operation once more. Be absolutely certain
that adjustments are required betore making such adiustment but, on the other hand, try to cary
aut the required adjusiments before the instrument gets baaly out of adjustment, as the agjust-
mants may have to be repeated several times then,

15.1 Adjustment of the Optical Axes
Tocheck ! the oplical axes of EDM and theodolite are matched, lollow the procedurs below
It 15 especaly required alter adjustment of the eyepiece reticle is carned out,
1} Pasition the EDM and prism with 2m between them,

e | P prn
R L,
k—apprﬂx.E"ﬁH

2) Sight through the eyvepiece and focus to the prism by turning the focusing knok. Then,
align the center ol prism with the center of the targel.

| — Friam

Ay Turnthe power GON, Then set the nastrument S8 mode or continuous distance measure-
rrent mods,

4) Sight through the eyepiece and focus 1o the Blinking rec lght spot by wrning the facusing
knot in the direction ol infinity. 4

Rees light spo

5 displacement of Ihe reticule cross-hairs is within cnelifth of the diamster of the round
red spot, Baoth vertically and horizonlaly adustment will not be reguirsd.

Note: If displacement is mare than anefifth, in the above case, and still remains so after

- rechiecking the original line of sight, the instrument must be adjusted by compstent
technicians,

Please request your authorzed Topeon dealer, to adjust the instrument.,

o7
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15.2 Checking Accuracy of the Distance Measurement
The accuracy of the distance measurements should be checked, al leasl, once every Sl
menths. inorder o maintain high accuracy at all times. Use a standard measured distance
of known accuracy of an accurately measured distance of more than 20 meters (855 ft) for
thie purpose. The accuracy of the checking procedure will depend entirely on the accuracy
of the measured distance, 0 this case
Any discrepancy from the true distance wil be the additional offset compensation factor {in
millimeters) which must be added or subtracled from the offscl compensation facior set to
Ihe instrument by the lactory. Thus, it will become the new offset compensation factor which
snould be sel o the instrument by offset switch
For comparative measunng when no authorzed standard primary length is obtainsd:
Provide an arbitrary point G on an almost horizontal straight line that s about 100 m long
and connects Point A with B and measure the straight lines AB, AC, BC.

Insirument constant = AC + BC — AB

Mote: Any Errars in installing the instrument and prisms or Incorrest zlope reduction and
sightng will affect checking accuracy. Lise cane 0 avoid errars when the nstrament
constant & changad.

15.3 Pointers on Adjustment

1) Adjust the eyepiece of the leescope properly prior o any checking operahen which invohes
sighting through the telescone. Remember to focus properly, with parallax completely
elrminated.

2 Carry cut the adustments in the orcer lsled, as the adjuslments are dependent one upon
another Adjustments carnied oul In the wrong sequence may even nullity prEvions
Achustimeants.

3) If “Adjustment of the Verncal Cross-Hair” only is requirec, this adjustrment should be folicwed
by “Aciustment of Vertical Ange O datum” and Caolimation of the Instrumeant’, as well &2

Adjustment of the Optical Axes”

44 1f "Collimation of the Instrurment” only is reguired, this adjustment shoule be folowed by
“tciustmeant of the Optical Axes” and “Adjustment of Vertical Angie O datum”

5) It the instrumeant is badly out of adustmenl, make rough adjustments initially and then repeat
thermn once more, as this procedpre will usually prove maore efficient than trying to rmake
the final adjustment from the baginning.

81 Always conclude adjustments by lightening the adjusiment screws securely ibut cio nol
Lighten them more than necessary, as you may siip the threads, twist ofl the screw or plas
undue stress on the parts). Furthermore, always tighten by revaleng in the direclion of
tightering lensien.

71 The attachment screws must also be tightened sufficientiy, upon completion of adjustments,

8 Always repeal checking eperations afler agusiments are made, In order to wiafily resiis,
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15.4 Adjustment of the Vertical Cross-Hair

Adjustment is required (§ the verical cross-nair is not in a plane perpendicular to the horzon-

i axia of the felescope (since © must be possible 1o use any point on the har fer measuring

horizontal angles or running Ines.

1) Set the instrument up on the tripod and carefuly-level L.

2| Sight the cross-hairs on & well-defined Point & al 2 gigiance of, at leasl, 50 mees a0
ft.) and clamp all horizental motions,

31 Next, swing the elescope verticaly with 1he verlcal sorow, and check whether the paint
travels along the ength of the vartical crosshar

-

41 1 the paoinl appears [0 move continuously an the hair, the verlical Gross: hair lies 0 a plans
perpendcular to the hor zontal axis {and adjustment 15 nol recuired).

&) However, il the point anpsars to ba displaced lrom the vertical cross-han as the lelescope
is swung werlicaly, adjusiment is required 0 the reticule plate,

& Unscrew the cross-hair adjusiment section cover, by rewolving il in the counterclockwise
direction. and take it off. Tnis will expose four eyepiece section attachment screws, as well
as lour capslan crossnar adjuslmant STIews.

Eyepians sechon
allachirnsn! sores -—
e

7y Loosen all lour attachmenl screws sightly with the accessory sorew-diive fwhile faking note
ol the number of revolubons).
Then. revalve the eyepece section so that the vertical crass-har is concided 10 Point &)
Finally, re-tignten the four screws by the amount thal they wiere loosenad

8) Check once mare and (i the poimf[rave!s the eatire length of the verlical cross-nan furthesr
aniustment is nol reguired, '




15.5 Adjustment of the Plate Level
Sdjustrment s required il the axs of the plate level is not perpendicular to the verbcal axis,
11 Place the plaie level parallel toa line running through the centers of wo leveling screws,
say, A and B
Llge hese two feveling screws only and place the bubblo in the center of he plate level val,

Lavaling sorew A, Leveling screw B

¥ Plate level vial

2y Mext, revolve the instrument 180°% or 200 ¢ around the verhcal axs and check bubble
movernenl of the plate level,

If the bubble has been displaced, then procecd wilh he following adjustment,

31 Adjust the level adusiment capstan screw, with the accessory adjusting pin and relum
the bubble towards the center of the plate level vial, However correct only one-half of the
displacement by lhis metnod.

41 Correct the remaining amount of the bubbie displacement with the levaling scraws,

5) Revolve the instrumenl 1807 or 200 g around the vertical axis once more and chack bub-
ble moverment If the bubbleis stil displaced, then repeal the adjustment,

Flate e
e

———Aduslmenl cansan sorew

LU Elapi]

| Hal? amcant Gl
ke displaceant

sliamn]e




15.6 Adjustment of the Circular level

Adustrmant is required if the axs of the circular evel is also nol parpendicular o the vartcal axis,

1) Carefully level the instrument with the plate level only,

21 If the bubhle ¢f the circular level s also centered properly, al this time, adjustment 1s nel
required, Otherwise, procesd with the following adjustment,

3 Shilt the bubble lo the center of the level, by aciusting three capslan adjustment screws
an the baltom surdace of (ha circular level, will the acoessory adusing pin

verular ievs -

- m
e i b,
Al jLaTne Tl ganstar sorew \\ \/@

Note: Firsl, loosen the adjustment screw (owards which the bbbl should be shilted. Ther,
tighten the adjustment screw on the side towards which the bubble s dsplaced.
Locsen the adiustment screw or screws slightly and take note of the number of revoll.
fions. Then, tighten the second adjustment screws or screw by an equal amounl.
Clockwise revolution will 'cosen the screw and counler-clockwise revoiilion wil |
lighter the screw. $53 [ ik i

41 Adjustment is completed with the albowe

61
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15.7 Collimation of the Instrument
Collimation is required to make the line of sght of the lelescope perpendicular to the horizen
tal axis of the insrument. as olherwise, it will not be possible to exlend a straight line by cirect
means,
1 Set the instrument up with clear sights of aboul 50 to B0 meters (160 ~ 200 ft.) on Both
sides of the instrument,
2} Level the instrument properly with the plate level.
3 Sight Peint A at approximately 50 meter (160 fr) distance and lighten all clamps,
4) Loosen the vertical clamp only and plunge the telescope 1807 or 200 ¢ around the horizon-
tal axis 5o that the lelescope @ pointed it the opposite direclion,
5] Sight Point B, al egual distance as Paint &, and tighten the vertical clamp.
&) Loosen the upner motion clamp and revolve Lhe instrument 180% or 200 g around the
vertical axis Fix a sight an Paint A once more ana tghlen the upper maotion clamp.
7y Loosen the verlical clamp only. Plunge the telescope 180° or 2009 arcund the honzon:
sal axis once more and fix a sight on Poinl C, which should coincide with the prevous
Foint B Tighlen the vertical clamp.
81 If Points B and C do not coincide, adjust in the lollowing manner
oy Unscrew the cross-har adjustment seclion cover
10y Fina Point D atl a pont between Points C© and B, which should be equal 1o 1idth the distanca
hetween Points B ana O and measured from Point O This is because the apparent error
between Points B and © s four times the actual error since the telescope has been reversed
lwice auring the checking oparaticn,
11} Shift the verlical cross-hair ne ard coincide it with Paint [, by revolving the lef and right
capstan adiustment screws with the acusting pin.

Note: Firsl. loosen the capstan adjustment screw on the side to which the vertical cross-
hair line must be moved, Then, bahten the adjustment scres on the cpposie side
by an equal amount which will leave the tension of the adjustment screws unchanged,
Revalve in the counter-clockwise direction to loosen and in the clockwise direction
te tighten, but revoive as little as pessible

L —_ = - _——— - = = - =

12) Upon completing the adusiment, repeat the checking operation once mare. IF Points
B and C coincide, further adjustment s not required, Otherwise, repeatl the adjustment

Cross-har acjustrmant sorees
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15.8 Adjustment of the Optical Plummet Telescope
Adjustmaent s required 1o make he ling of sighl of the oplical olummel lelescops coinoids
with the wertical axis (a5 otherwise the vertical axis will not be o the true verlical whan the
mstrument s aptically plormbed),

» Optical Plummet Telescope

1y Coincide the cenler mark and 1he poeint. (See page 13 "4 ootical plumbing

21 Revolve the instrument 180° or 200 g arcund the vertical axis and chack the center mask,
If the: point is properly centered in the center mark, adustment is not required. Otherwise,
adjust in the fellowing manner,

3) Unscrow the-adjustment section cover of the optical plummst tecescope eyenecs, by revel-
wing it in the courter-clockwise direchan, ana take il cll. Thiswill expose four capstan adjust
ment screws wiich should be adjusted with the socessory agjusting pin to shilt the centar
mark o the poal, However correct only one-hall of the displacement in this mannar,

| Note: Adjust in the same manner as for “Collimation of the Instrument!,

43 Mexl, vse the leveling zcrews and coincide the pont and cermer mark,

o) Revolve the nstrument 180% or 200 ¢ around the verlical axs once more and check the
center marlk, If it 1s coineded to the pont, then urther agusiment s not regquired, Olher
wise, repeal the adjustment,

Aduster] sores
-\-\-H"'\-\.

15.9 Other Adjustments
1)1 the feveling screws become locse and slack, tighten the two adjustment screws on top
of each of the leveling screws for obtainng proper tension,
21 Should there be any slack between the leveling screws and the base, loosen the setscraw
af the helding ring and tighten the halding ring wath the adjusting pin, until it is property
adjusted. Re-tighten the seiscrew on completing the adjustmenl,

Aclastmenl soiee—

Halc g g




15.10 Adjustment of Vertical Angle 0 Datum

it, when measurng verlcal angle of target A a1 telescope normal ano reverse settings. the

amount of normal and revarse measurements is other than 360° haif of the aifference from

3607 is the srror amount from corrected O sething, Carry out adjustrment. As adjustment for
vertical angle O setting is the critena for delermining instrument coordinate arigin. Use speacidl

care for adjustment,

= Operaling Procedure

Operating Procedure
A3 Level the instrument properly with e plate level,

7 Prassing the [F1] key, wrn the power swich ON,
Right fligure of the display will ight for about 2 seconds
belore 0 SET (TURRNYT s displayed.

| If the Instrumenl s set o the zero deteclion moda onthe
H angle, it displays "H-0 SET [TLREMNY
Ir this case mtate the standard and set zaro.
favTurn the telescope for normal telescope sethng.
Merbcal angle rarc-seat)

| 3 Sight targel A in normal lelescops setting.

81 Press the [F4] (SET) ke

&1 Turn the telescope and sighttargel Ain reverse lelescope
setting.

{7 Press the [F4] (SET) key and the correct ver lica angle
| is set as & vertcal angle O datum, and “SET" is displayad.

Then the nstrument will be set al angle measuremeant
| mode

{8) Check thal Ihe instrument works proberty by sighling a
target al normal and reverse lelescope settngs and check
il the amount of nomal and reverse setling & 3607

e |f there s any rusoparation during checking, Qisolay o0 8for aupeals Then repaal the above

procedure fravn the start

Display

[VO-ADJUST]

)

V—OSET (TURN)

BAT. [mEE]

VO=-aADJUST
<STEFP—1> FRONT

Ve BO® 107 207

= =———_
VO-ADJUST
<STEP-2> REVERS
v : 279" 50 40"
--[SET]

-—= [SET]

VOo-ADJUST

<SET!>
il } |
Vo1 278" 507 107
HE : QF 00" oo”
OSET HLD HSET 1}




16. STORING PRECAUTIONS

= When storing this nstrument in the case, always align the white indicalion marks on the nstru
ment, and set the elescope at the normal setting position,

For cleaning the instrumeant alier use, remove dust using a cleaning brush, Lhen wipe off wilh
a cloth:

For cleaning the lens surface, use & cleaning brush to rermove the dust, then use a clean lintless
cotton cloth. Moisten it with alcohol for mixture with ether) to wipe genlly n a rotational mation
from the center out,

« Evan if any abnormalily occurs, never attempt to disassemble or lubrcale the nstrument your
salf. Always consull with TOPCOMN or vour dealer

To rarmove the dust on the case, never use thinner or berzine Use a clean cloth mostened with
rieutral detergent,

65
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17. SPECIAL ACCESSORIES

[DOPCON FC series Data collectar

Suitable for systemalization of measuring i
struements, Measuring data will e automasi-
cally stored and transferred to & computer
syslom, making measuring cperalicns mors
efficient and saving time and =fort 0 such
operaticn.

Battery Pack BT-3Q Quick battery charger BC-5

[ Cutpul vollage: DAY 1 npul voltage 100, 120, 220, 2404

[ Capacity: 1.8 AH AT 2109 H0/60 Hz

[ Sarvice life par chargng: [ Power consumplion: 4088 appros,
approx, 6 hours under narmal wse, [T Charging time:
ihowsver 2.2 hours lor continuous use = appros, 1 hour (120°C) 1o charge
including measunng delance) BIA00 or BRI0
| External dimensions. [ Dperaton emparature rangs,
225{L) = B2PW) = 33 mmiHD HI0CH G 40P 50~ +104°F)
| Weight 0.7 «g [ Extermnal gimsnsions

1L = 970N = 78 mmiH)
[ Weights 1.5 kg

Large capacity battery pack BT-3L

[ Dutput voltage: DCEAY

|- Capacily: 6 AH
| Service lite per charging:
approee 18 hours under normal use,
ihowever approx. 75 nours lor conting:
ous use including measuring d'—“t’-mﬁ?fl
| Extarnal dimensions:
190{L3 = 1060 = 74 mmiH)
[ Wenght: 2.8 kg

Battery charger BC-6
[nput voltage: 1002002200240
AG £ 10% B0E0 Hz
[ Power consumption: 15%A aporox,
[ICharging lime: appros,. 15 Raours §(n
+200C ambient temperature) to charge
EBT-3L
L Opargtion iemperaturs range;
+10 = + 4055
L Exlarngl dimengions:
142(L) = 961W) = 84 rmmiH)
[Weight 1.0kg
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Power cord PC-3 (For AC-5)
L-shape plug provided
Cord length: 2m approx.

Power cord PC-5
iFor BT30 and TORPCON FC seres Data
collacior)
Lshape plug proviced
O Cord lanath: 2 m aporox,

(- B>
'-...q_.-‘u—-

Power cord PC-6 {For BT-3L)
L-shape plug provided
[T Cord lengths 2 moapprox,

Auto converter AC-5
[ Input voltage, 12V DC
[ Output voltage: B4y ¥
L] Cakle length 3m approx, -
L] Exterpal dimensions:

100(LY % B3N % 47 mmiH)
L Weignt: 03 kg

Cigarette lighter charge: BC-9
| Input woltage: 128V 1o 16
[ Power consumplion: 4088 appros.
[ Charging Lime:
s appioy, 2o hour
{20°C) to charge ET200 or BR300
| Cparation tempersiure range
+10%0 ~ +40°0
[~ Exiernal dimensions:
TG = 800 = 52 mmiH)
[Wisights 0.2 kg

Diagonal eyepiece, Model 10
Observaiion in an easy postura will be
srowicled up to the zenith position

Solar filter, Model 6

A dilter cesigned exclusivesy lor direc
collimatian of the sun

Solar fiver of flap-up ype,

Solar reticle, Model 6

A retcle cesigned for collimation o he
sun. Can be used together with Solar
Filter
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Optical plummet tribrach
Ihis s detachable tnbrach having built-n
opteal plumment elescope (Compatible

wilfr Wild)

Trough compass Model 6

Shock prool construction, Mo clamp s
nacessary when carrying tne instrument
When using this compass uge the nandie
batltery. BT-200).

Prism sets
See the descriplion on page A

Prism unit case, Model &
Fied 9 prisms unit or tilting 2 prisms uni
can be stored in this case, Especially, this
is @ vary sasy case o carry. Soft material
is used.
O External dimensions:

250(L) = 12000 2 400mmiH}
O Weight: 05k
Prism unit case, Model 5
1 orism unil of fixed 3 prisms unt can De
stored in this case, Especially, this 1s a
very easy case to carry Solt material is
Lsed.
i Exlernal dimensions:

20001 = 2000W) = 350mmiH)
Crilesight G5k

[

=

Mini prism

Tae mim pram {254 mm) s made fram
precision ground glass and mountss
Fugh mpact olastic housngs

The moni has the unigue capaoilty of
neing posiionsd sther at a @ or " =307
with thi same prism.
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Prism unit case, Model 3

Thig Is the plastic case [0 slore and carry

varous sets of prsms.

The case covers one of the following orsm

zals
¢ Til single prism set

Till single prism set with a target plate

* Freed tapie prsm uni

' Fixed triple prism enit with a largst
rlate

o Extarnal dimensions.
A27(L) % 25400 x 242 mimiH)
Weight: 371 kg

N

Gadget case, Model 1
A case o ostore and carry acCesscnes,
Exfarnal gimensions;
S00(LY s 145000 = 220 mmiH)
Cieight: A kg
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Back Pack, Model 2
Comvenient far usa in mouniainous tereain.

Wide-frame extension leg tripod,

Type E (Wood)

0 Flat head 587 x 11 threads wilh
adjustable legs.

Aluminum extension leg tripod, Type E
= Flat head 587 11 threads with
adjustable legs.




18. BATTERY SYSTEM

In case of Handle Battery BT-20Q In case of External Battery Pack
S0 - tFA0
- ,'
L e N0

l'-".‘,_ ,:::;- d l.-q ‘::“. o .
L _.r .'?_;__,.-.',I'
e Bt

G54 senes
Car batary

Charging
Charging tirme (al 207 CY

Mormal  AC 20, BC0R
AC 2a0N. | BEA0C
BC-108B

P00

BC-100

Ouick AC 1DOVTT20N
2aoni240y

BC-5

Blat
Cuick DG 138 to 18Y

BC-8

Mormal - AC 10020
2200EZA0N
BCG

;-2 \ Mormal AC 120y BC-4
= AC 230V, . BC-2
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19. PRISM AND REFLECTOR SYSTEM

Arrangement according to your needs is possible.

Target pola-2
[niot used with B orims)

II],_F'“‘- Prigm-2

' i
:i M-\ 5‘_?. !;} .'ﬁ?
"vl'_:j et :-.l
Qn' [j lT i X ﬁE f
ﬁi? ¢ k R‘a I '%“ iy ]-:&3_._:@ L)
I Titing prism | Tilting prism |} Single prism (Trpleprism [ Titng trple Nine prism
holder-2 holder-d holdar-2 holder-2 _erism holder-1 ] holdera
with Target
Plate-2
E l
= , _
g E. F o
W 'l__ﬂj- ‘ﬁ.""" .r
I‘ : Tribrach i Tribracn = ”1
Pz adaptor- adaplor-2 T‘ S,
) e:»:‘l‘ ;
: K ‘@)‘?' T QH'J'%;}
. o ‘-_'_ : r o 'I"‘| ,);'
i Tritrach Tl

W
Pate adaptor-F2

It is possible to change the combination.
according purpose

b L) <
"
i e

[ e

Faed 2 Prams unl
i

| _-"
-

THE sirggle prism Ul
[ |

Ciptical plumrmet
Irimrach

@

O), f‘:

=

Fixed 2 orizms uait
o

(&)
e

&

O

[
/Nm

Lse the above prisms after setting them atthe same heighl as the instruments. To adjust the hisight

ol prism set, changs the postion of 4 liKing screws.
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20. SPECIFICATIONS

Telescope
Length 2150 mm
Dhjective lens AR mm (BEDM 50 mim)
Magnitication 30K
Image : Erect
Figlo of wicy s 1930
Resolving powsr e o
Minirnum focus 213m

Distance Measurements
Measurement range

Atmospheric conditions
Condition 1 Condition 2

D 1 prism 2400 m {7,800 1) 2300w (8900 1)
GTS-4/4A 3 prisms oo (10200 1) [ EEGG (1 a0 1y
9 prisms 3,700 {12100 1) 4 400 m (14400 i1

1 prism 2,000 m 4 600 2300 m (7 600 fi)
GTS-4B i 3 prisms 2000 m {8,500 1) S0 10200 1
4 prisms AA00 0 11100 4000w (15,100 i

Condition 1; Slighl haze with vigibilly aboul 20 km (12,5 miles) moderate sunhcht
with light heat shimmer.
Condition 2: Mo haze with visikbility over 40 km (25 miles), overcast with no heat

shimmear,

Measurement Accuracy ok 2mm+2 ppm) mee,
Least Count in Measurements

MiimesRepeal measurement 1 mim (0005 ft)

Tracking!Coarse measuremeant A0 mm (002 1)
Measurement Display : 8 digits; max, display 99939.929 m
Measurerment Time

M limes measurement mode 1 2.5 sec.

Continuous measurement maods c2.hosec

Tracking mode c D5 sec
Atmospheric Correction Range c =99 ppm to +99 ppm, in 1 ppm increments.
Frism Constant Correchion Range =99 mm o +939mm, m 1 mm increments.
Coefficient Factor MeterFeet 1 meler=3.280833 1.
Ambient Ternperature Range c=20°0 to +50°0 [(—4°F to +122°F)

Electronic Angle Measurement

Method X : Incremental reading
Detecting .

Harizontal ;2 sides

Vertical GTS-4/44, L 2 zides

G15-48 ' 1 side
Minimum reading GTS-4044 CETAY (1 mgonfO1 mgon)
GT5-48 21075 {2 mgon't mgon)

Aocuracy (standard deviation based on DIN 18723)

ET5-didA, c&T {06 mgon)

Gr5-4B8 S BT {1E mgon)

Diameter of circle <71 mm



Tilt sensor GTS-4A
GT5-4:48
Methiod
Compeansating Range
Mirimurm Resading
Instrument height
(Tilting axis above tribrack dish)
Level Sensitivity
Circular level
Flate lewel
Optical Plummet Telescope
Image
Magnification
Focusing range
Field of wigw
Size
[natrument
with Handle battery

without Handle battery

Weighl

[nstrumiant fwithout Handle Baliery)

Plastic carrying case

Handle Battery BT-20Q
Outpur valtage
Capacity

Autormabic vertical and horizontal compensator

Aulomatic vertical compansator

- Liguid type
5

¢34 {0 mgon)
182 mm (0587 1)

AR mim
S a0Y2 mm

- Eract

L

COE T Lo infinity
A

CET2H) = 212(W) = 158 mmil)

(14.8(H) % BA5(W) x 6.26 In(L)

L PO7{H) = 21200 x 159 mmi(L)

F11.7(H) = BAS0W) = 8.28 In(L)

- 68 kgs (12.81bs)
6.2 kgs (137 Ibs)

CBAY
“1.8 AH

Maximum operating time twhen fully recharged) at +20°C {+68°F)

Including distance maeasurement

Angle measurement only
Mormal use
Wanghl
Battery Charger BC-10B
[nput voltage
Freguenay

Recharging lime (at +20°C/+68%F)

Handle battery BI-200
Battery pack B1-30Q

Operating lemperature

Charging signal

Wiaight

Battery charger BC-10C

Input vollage
Fraquenay

Recharging ime {at +20°C/+H687F),

Handle battery BT-200
Battery pack BT-30
Cperating temperaturs
Charging signal
Weighl

*Baftery tme will vary depending on environmental condifions and aperatons done with

GTS-4 seres.

3 hours
210 hoars
DT hours
1 kgs (2.4 7T0s)

CAC 120V 21000
s Be0 Hz

215 hours

5 hours

109 to 40°C (S0°F to 104%F)
: Red lamp llumination

23 ks {071 [os)

CACEZAN £10%
: e H:

D15 hours

;14 hours

S 1053 to 4050 (50°F to 104°F)
: Bed lamp illumination

- 0.4 kg (02 1)

Connection of external devices, e Data colfector, will also reduce the Jength of battery use
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e PRECAUTIONS WHEN CHANGING OR STORING
BATTERIES

The capacity of battery will be affected and ils service lite shorlened in any of the following cases

while It s recharged, discharged or stored,

1. Recharging
Fig. 1 shows how ambent temperalure &t recharging is relaled o charging efficiency or as
alfecting cischarge capacily, A8 seen from tne figure, charging at normal lemperature ig bast,
and the efficiency decreases as the lemperalure rises. It is bast, theretore, to always recharge
the ballery at normal tiemperature 1o obtain full use of battery capacity and enjoy maximum opera-
tion par charge, And 1he service lite of your batlery wil be shorened 1Tl s requently overcharged
or recnarged at igh temperaturs.

| Note: 0.1C charge means that the baliery s rechargad with 0.1 -time current as againsl |1
capacily

2. Discharge
Fig. 2 shows decharge temperature characterstics. Discharge characlerstics at high tempera:
ire are the same as those at normal semperauras. The batlery is Lkely to have reduced dis-
charge capacity as well as lower discharge vonage when discharged al low lemperature And
the service lite of your battery will be shortened it 1 s greatly overcharged.

Mote: 1C discharge means one with | -time current over battery capacity:

3. Storage

See Fig. 3 for how siorng penoed at differsnt termperature levels s relalea lo the remaining capachy
The nattery will 'ose 48 ganacity &3 sterage lempeaturenises and thastorane percd ncreases.
This does ot mean, however, (hat the battery perormance is damagec when the ballery 15
siored. The batiery. recused i capacty, will be restored once L& recharged. Always rechargs
wour battery belore use, And recharge and discharge the battery 3 or 4 limes lo restore its capacity
it has been stored far a long period or at high lemperature. Storing at high temperalure can
aclversaly affect the service e of your batlery,

Your battery has been fuly charged before leaving the tactory, bulils capacity may be aflected
considerably when it takes several months Lo reach you. (f ilis stored at high lemperature area
or passes through a high-temperalure ragion. Then, the battery musl be recharged and dis
charged 3—~4 times to fully reslore its capacity.

And the battery should aways be stored at normal lemperature of [ewer il will not bea usad
for any long penod. This heps your battery have a longet servico e,
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