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Foreword

Thank you for purchasing the TOPCON Electronic Total Station, GTS-700 series.
For the best performance of the instruments, please carefully read these instructions

and keep them in a convenient location for future reference.

—GENERAL HANDLING PRECAUTIONS

1. Do not aim the instrument directly into the sun
Aiming the instrument directly into the sun can result in serious damage to the eyes. Damage
to the instrument could also result from exposing the instrument's objective lens to direct
sunlight. The use of a solar filter is suggested to alleviate this problem.

2. Setting the instrument on a tripod
When mounting the instrument on a tripod, use a wooden tripod when possible. The vibrations
that may occur when using a metallic tripod can effect the measuring precision.

3. Installing the tribrach
If the tribrach is installed incorrectly , the measuring precision could be effected. Occasionally
check the adjusting screws on the tribrach. Make sure the base fixing lever is locked and the
base fixing screws are tightened.

4. Guarding the instrument against shocks
When transporting the instrument, provide some protection to minimize risk of shocks. Heavy
shocks may cause the measurement to be faulty.

5. Carrying the instrument
Always carry the instrument by its handgrip.

6. Exposing the instrument to extreme heat
Do not leave the instrument in extreme heat for longer than necessary. It could adversely
affect its performance.

7. Sudden changes of temperature
Any sudden change of temperature to the instrument or prism may result in a reduction of
measuring distance range, i.e when taking the instrument out from a heated vehicle. Let
instrument acclimate itself to ambient temperature .

8. Battery level check
Confirm battery level remaining before operating.

9. Memory back up
The instrument has a built in battery for memory back up. If the battery power is low, Back up
battery empty " will display. Contact your dealer, to replace the battery.

10. Taking the battery out

It is recommended not to take the battery out during the power is on. All the data stored is
possible gone at that time. So please do your assembling or taking the battery out after the
power is off.

11. No responsibility

TOPCON Corporation has no responsibility for loss of data stored in the memory in case
unexpected accidents.
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1

SR 0

Inclination of the vertical axis with respect to true vertical will result in incorrectly
measured horizontal angles. The extent of the error in horizontal angle measurement due
to axis tilt depends on three factors :

® the amount of the tilt of axis

® the elevation of the target

® the horizontal angle between the direction of till of the vertical axis and the
target.

These factors are related by the following formula :

Hzerr = V sin tanh

where v = tilt of axis in arcseconds
o = azimuth angle between vert. axis direction and target
h = elevation of target

Hzerr error in horizontal angle

Example: When the vertical axis is tilted by 30 arcseconds, the target is 10° above the
horizon and rotated 90° in azimuth from the direction of the vertical axis error.

30" ¢ sina * tan10°
30"+ 1+0.176326=5.29"

Hzerr
Hzerr

From the above example it can be seen that horizontal angle errors will increase with
steeper vertical sights (tangent will increase as vertical angle increases) and will be at a
maximum when the target is at right angles (sin 90°=1) to the direction of the vertical axis
error. Errors will be at a minimum when the sights are nearly horizontal (h=0, tan0=0) and
in the same direction as the vertical axis error (a=0, sin0=0). Please refer to the table
below to see the relationship between axis tilt (v) and elevation (h) and the error in
horizontal angles which results from these factors.

hv 0° 1° 5° 10° 30° 45°
0" 0" 0" 0" 0" 0" 0"
0" 0" 0.09" 0.44" 0.88" 2.89" 5"
10" 0" 0.17" 0.87" 1.76" 5.77" 10"
15" 0" 0.26" 1.31" 2.64" 8.66" 15"
30" 0" 0.52" 2.62" 5.29" 17.32" 30"
1 0" 1.05" 5.25" 10.58" 34.64" 1

1-5
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It is clear from the table that dual axis compensation has the most benefit when
the elevation of the target is greater then 30° and the axis is tilted more than
10". The entries indicated in bold in the table show, in fact, that for many
common surveying applications i.e. target elevation <30° and axis error <10"
virtually no correction would be required. Dual axis compensation is especially
suited then for applications where the sights are very steep.

Even though the compensators can correct horizontal angles for vertical axis
errors,

it is still important to use care in setting up the instrument.

Centering error, for instance, cannot be corrected by the compensators. If the
vertical axis is tilted by 1' with the instrument 1.4 meters above the ground, a
centering error of approx. 0.4mm will result. The maximum effect of this error at
10m is about 8" of horizontal angle error.

In order to maintain the increased accuracy possible through dual axis
compensation, it is necessary to keep the compensators in proper adjustment.The
compensators must agree with the actual level condition of the instrument. Through
various environmental stresses, the agreement between the level condition sensed
by the compensators and the true level condition of the instrument may be
disturbed. In order to reestablish the correct relationship between the compensator
and the true level condition of the instrument, it is necessary to carry out the
vertical indexing procedure listed on chapter 8.4 "Adjustment of Compensation
Systematic Error of Instrument”. This adjustment will both reset the vertical index
(cause a direct + indirect zenith reading to the same elevation to equal 360°) and
zero the level reference for the horizontal compensator. While correct vertical
angles can be obtained by averaging direct and indirect reading even when the
index is improperly adjusted, the same is not true for horizontal angles. Since the
vertical axis error is fixed for a given setup, its effect cannot be removed by
averaging two readings.

For this reason, it is extremely important to maintain the vertical indexing
adjustment to insure proper correction of the horizontal angles.

1-6
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EM A R L E R

The capacity of battery will be affected and its service life shortened in any of the

following cases while it is recharged, dischrged or stored.

1. g
Fig. 1 shows how ambient temperature at recharging is related to charging efficiency
or as affecting discharge capacity. As seen from the figure, charging at normal
temperature is best, and the efficiency decreases as the temperature rises. It is best,
therefore, to always recharge the battery at normal temperature to obtain full use of
battery capacity and enjoy maximum operation per charge. And the service life of your
battery will be shortened if it is frequently overcharged or recharged at high
temperature.

Note : 0.1C charge means that the battery is recharged with 0.1 -time current as
against its capacity.

2. g
Fig. 2 shows discharge temperature characteristics. Discharge characteristics at high
temperature are the same as those at normal temperatures. The battery is likely to
have reduced discharge capacity as well as lower discharged voltage when
discharged at low temperature. And the service life of your battery will be shortened if
it is greatly overcharged.

Note : 1C discharge means one with 1 -time current over battery capacity.

3. [l
See Fig. 3 for how storing period at different temperature levels is related to the
remaining capacity. The battery will lose its capacity as storage temperature rises and
the storage period increases. This does not mean, however , that the battery
performance is damaged when the battery is stored. The battery, reduced in capacity,
will be restored once it is recharged. Always recharge your battery before use. And
recharge and discharge the battery 3 or 4 times to restore its capacity if it has been
stored for a long period or at high temperature. Storing at high temperature can
adversely affect the service life of your battery.
Your battery has been fully charged before leaving the factory, but its capacity may be
affected considerably when it takes several months to reach you, if it is stored at high
temperature area or passes through a high-temperature region. Then, the battery
must be recharged and discharged 3~4 times to fully restore its capacity.
And the battery should always be stored at normal temperature or lower if it will not be
used for any long period. This helps your battery have a longer service life.
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10 SETTING ATMOSPHERIC CORRECTION

22 FAER

Mount the instrument to the tripod. Level and center the instrument precisely to insure the
best performance. Use tripods with a tripod screw of 5/8 in. diameter and 11 threads per
inch, such as the Type E TOPCON wide- frame wooden tripod.

%%gj/ %\‘__u\ :\L_:I :

1.Setting up the Tripod

First, extend the extension legs to suitable
lengths and tighten the screws on their
midsections.

2.Attaching the Instrument on the Tripod
Head

Place the instrument carefully on the tripod head

and slide the instrument by loosening the tripod

screw. If the plumb bob is positioned right over

the center of the point, slightly tighten the tripod

screw.

3.Roughly Leveling the Instrument by Using
the Circular Level
® Turn the leveling screws A and B to move
the bubble in the circular level. The bubble
is now located on a line perpendicular to a
line running through the centers of the two
leveling screws being adjusted.

Leveling screw C

Leveling

A} screw B

@ Turn the leveling screw C to bring the
bubble to the center of the circular level.

()

©

4. Leveling by Using the Plate Level

® Rotate the instrument horizontally by using
the Horizontal motion/clamp screw and
place the plate level parallel with the line
connecting leveling screws A and B, and
then bring the bubble to the center of the
plate level by turning leveling screws A and
B.

A\

Leveling screw A

eveling

L
Leveling screw K‘ Jscrew B

@ Rotate the instrument 90 (100g) around its
vertical axis and turn the remaining leveling
screw or C to center the bubble once more.

K4

Leveling screw C

® Repeat the procedures - and - for each 90
(100g) rotation of the instrument and check
whether the bubble is correctly centered for all
four points.

5.Centering by Using Plummet
Telescope

Adjust the eyepiece of
telescope to your eyesight.
Slide the instrument by loosening the tripod screw,
place the point on the center mark, and then
tighten the tripod screw. Sliding the instrument
carefully not to rotate that allows you to get the
least dislocation of the bubble.

the Optical

the optical plummet

Point
Center mark

—>

6.Completely Leveling the Instrument

Leveling the instrument precisely in the similar way
to 4. Rotate the instrument and check to see that
the bubble is in the center of the plate level
regardless of telescope direction, then tighten the
tripod screw hard.
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23 WIFER
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Note : For setting the vertical angle at 0°, an electronic datum O is
provided on the vertical angle circle. If the telescope is turned
and the sensor passes the datum 0, angle measurement begins.
The datum O is placed near the level position of the telescope,
the vertical angle setting of O can easily be set by rotating the
telescope.
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Note: 1)

2)
3)

4)

FI—?LPF'LJI'W TV HO RS > JEE - Ao PR

o (SR Ry YR DR -

- Jﬂ%ﬁj?ﬂﬁb]gﬁﬂ ﬂp“ » B 12" Power source and charging”,

e TN N ey R NG I e Fjj% o

o FR BTSN B D RIERE R 2RSSR PN £
RV -

EWM%F‘E*%F‘?E[J%*“ g %ﬁ?‘ﬁ:ﬁ?i 3 ML > PP R NS S g =

EE?%QEH@*“E? F[ o ﬂkrur‘—ff_lj EL W#Jfﬂj_lﬁﬁ\

E' IR ' % ‘{éﬁfﬁ I WJ@ PRI~ RTETETAS YRR S > R
D R o

‘—1EJ

A B B

10-12
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e
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o T
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® RS Vg
[ EIE)T% Eff J I/F%—L
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(xﬁﬁi8$[CHECKANDADKBTMENT)

TR
TE[EIJIJJ',\[’vl:[j\ :
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FOSIN
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celars i el )
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26 fTEEE @l £ [“FL%J o

ufm@w’ﬁ%ﬁ%mjrw Hﬁwwwwp@$mﬁw%@g -

’\ZDI
o

XIa

Y sEERXS A2 ERE

® GTS-700 IREEEMMXAREBYSRZFEHEHEKTAREEAZEH,
o HRAENERy APPENDIX 1" ##h#H{E ",

EESENEEBEYHEEE

IR G IR IR [
i\’ﬁl}l? ° X:00°00'00" ) ' )
Y:00°00'00"

&

o EEBENTEENBENMBALET, AENERETEE, LETHRER
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10 SETTING ATMOSPHERIC CORRECTION

® Fnﬁj ot %}*Ldsﬂ— =0
=g J%E FIEEE
ﬁ&m@faﬁﬁ%&ﬁﬁﬁo
[E3 516 J’ﬁS‘X YRR

1BE B in i B
O % [F6] % 28 AV 87°55'45"5
HR : 180°44'12"5
SD HD NEZ 0SET HOLD P1l
[F6] HSET R/IL V/% TILT P2l
- . [F4] TILTON(V)
@ HR[FA(TILT), BUEEREREm *1)
ON-1 ON-2 OFF ESC
® {¥ [F2](ON-2) , HIEERHRIEE, [F2] ;
X:00°00'00"
Y:00°00'00"
2%
[F1]

O FI). Wi - (R

*1) $¥[F6](ESC), &7 i~ (e it
o LTt UG UM A -

2.7  BRERSAREE VR
1) = EIREEE (XY WD (i )
2) f;J‘?‘*iE[?i;—f
3) = E[ E I?f‘ﬂr
@ﬁ@ﬁf
A R R IR S - 0 R P RS
BYSHe T T BB S bt s
® EHNYT i " REM DY A L

10-15
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2.8 F|s@HEz" (ON/OFF)
(2 B e )

AL I EBIS © R © At BRI - AR

LR (e L
P
J
Power off
Resume mode
OFF ON ESC

[F1]  [F2]  # [F1)(OFF) ¥ [F2](ON) HLtARLA

Note: ¥Z[F2(ON). FIIR&HTeBITFTEATHAIT § ¥ Lop byl o ket
e

29 IfFEE T Y EE
[5% E &) * "HIL_104"F 1 Al €

By B g B
Rename
Old name [TOPCON.DAT]
New name[ ]
@ ¥ [F1](Alpha) 5% ¥ i * 815 [F1] Alpha SPC — >
@ ﬁﬁi" T F*1) Rename
ﬁggiﬂ "H" [919] Old name [TOPCON.DAT]
FLEV A [F4] New name[HIL ]
e [91[9][9]
ags e [41[41[4]
fat | [BIBI03] Num SPC «— >
®# [F11(N S EF S T fES F1 Rename
e TFLI(um) 22 7 By e i 104" [1][[0]][ 41 Old name [TOPCON.DAT]
| New name[HIL104 ]
Alpha SPC «— -
® H [ENT] i [ENT]
) RS G - YR IFAN) PR E TR - P
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3 BEEERSE

sislie N
W ER!

Prog Std Mem Comm Adj Para

¥ [F2]

L FRYEES
£ BEWENH ~ PROEEHENE] ~ A
3.1 EREN

311 WA £y () =
ERERVRESETAERX

B (A g B,
V: 87°55'45"5
HR: 180°44'12"5
© [T |1 (A). s A
SD_HD NEZ OSET
H-OSET N
@ AT R O HR: 00°00'00"0
f# [F4](0 set)==[F6](SET) . [F4]
ESC SET
V. 87°55'45"5
HR: 00°00'00"0
[F6]
SD HD NEZ OSET HOLD
V. 87055'4'5"5"
® PHERY W E R (B). HR: 123°45'50"5
IR B Sl | VG(B). 1 s ]« e B

SD HD NEZ OSET HOLD

How to Collimate (Reference)

® Point the telescope toward the light. Turn the diopter ring and adjust the diopter so that the cross
hairs are clearly observed.

(Turn the diopter ring toward you first and then backward to focus.)

@ Aim the target at the peak of the triangle mark of the sighting collimator. Allow a certain space
between the sighting collimator and yourself for collimating.

® Focus the target with the focusing knob.

* |If parallax is created between the cross hairs and the
target when viewing vertically or horizontally while F
looking into the telescope, focusing is incorrect or \ Function knob
diopter adjustment is poor. This adversely affects
precision in measurement or survey.
Eliminate the parallax by carefully focusing and using
diopter adjustment. Focusing knob Telescope
eyepiece (Diopter ring)
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3.1.2 = E"’J}iﬁ/?liﬁj/iﬂ}gﬁ

EREFUBRESERAURK

(e W =y
V: 87°55'45'5
HR: 120°30'40"5

O EEIR[F6|(|) MREE 2 B,

[F6] HSET R/L V/% TILT P2J

N V : 87°55'45"5PSM 0.0
Q1% [F2)(RIL) HL: 239029.15..5PM -12.3

FEAEKEABRAREXRE L FES, [F2] m)* F.R

HSET R/L V/% TILT P1!

O ETRERLUKTHERKRXER,

o SFFARL) [ BT Fl BT B -

3.1.3 IR LA R B
R bR R

SRRV EFERARK

BREER bigied BN
V: 90°10'20"5
HR: 70°20'30"0
O© S LUK AR TS E AR = EE . BRAE
Holding
HR: 70°20'30"0
@ & [F5](HOLD) [F5]
O BHEHE ek
V: 90°10'20"5
® FHIFEJREL)R [l 4+ & 4.0 56ridx1) HR: 70°20'30"

F6
ETRET—MRAERAER, (7ol

*1) % [F1](ESC), BImEZ|FT—&EK,
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2)

LR ESRUME S EE AR

MpgE T Rl hj—l,;giyl%‘—i_

B RS e B

V: 90°10'20"5

S - HR: 120°30'40"5

O OEIFOI L) MAZH 2 B, ARLHFIESED | re) | |HSET RIL VI% TILT P2l

|

H-SET

®ﬁi§)‘ i AR G o1 ) | | HR:70.203

Bl 70°20°30" gl

V: 90°10'20"5

@ § [ENT] *2) o [ENT] HR: 70°20'30"0

SRR, Eak—ZERARETEE,
*1)  # [F6I(BS) [ (ST * I Heif - A5 [F11(ESC) £ f:l k Ig’
2) %ﬁuu]:si(ﬁ i < 709, ﬁ? (T ;Ipl el
3.1.4 EEH / KEL %) &K
SERVBEAETAIER
il A = .

V : 90°10'20"0

O I®FeI(l) ZEEZH, HR: 120°30'40"5

[F6] HSET R/L V/% TILT P24

V: -0.30 %
HR: 120°30'40"5

@ 1% [F3](V/%), *1) [F3]

1) BVEEI(V) o [ AR
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3.2 PHEEEN]

3.2.1 BEARHT-
FEMAER 2 ERRIEN, LUBREREH.
I SRR RS R ERRRIE M, By 10 "BREREHER

3.2.2 HABRHH L
TopconMIE M B AT, FLUMNERREAS. BEALMEMIES NASER
ERE. B 0 REREEY,
B BRS (RO B R B

3.2.3 FHASEN| GHAEENH)
SEERVRZEAERAES

PR g Pl

V: 90°10'20"5

HR: 120°30'40"5
O BRI,

V: 90°1020'5
@ §# [FLID) fiv [F21(HD ). HR: 120°30'40"5 PSM 0.0
0P g F lup: <PPM-12.3
VD: (m) *F.R
v
V: 90°1020"5
HR: 120°30'40"5 PSM
0.0
HD: 716.6612  PPM -

PR &ﬁ% FEPE YT PR B
F: 4% ”f%ﬁ'?ﬁﬂﬁ i@ﬁ?ﬁﬂfrﬁ;\ T ﬁﬂﬁ%ﬁ'?ﬁﬂﬁk“

R GBI > S FJ SVEIEIRLY > N: NRERL -

*2) HrfEk ﬁ?yﬁﬁﬁﬁ AR " AR R L -

*3)5) SR S lﬁ«ﬁ%%] g A o

*A)E IR SRR E R BRI F I -
*S)FF [F1J(MEAS) » =55 BV ERESEE -

*o)4F [F3J(VH) - [pIE]F 4 B -
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3.2. 4 BHESHIEL (

OB O

i @ﬂ?ﬁﬂ*@?ﬁiﬁﬁ‘m B 8 RSB L A 5 W SRl 4 -
CBY DRI S
1) ?iﬁ'?ﬁﬂ e
SO B ) B
BELRR W et
V : 90°10'20"5
® ## [FL](SD) 55 [F21(HD) . HR: 120°30'40"5
V : 90°10'20"5
2] HR: 120°30'40"5 PSM 0.0
HD: PPM -12.3
VD: (m) F.R
@ # [FEI(V) s 51 o - [F6] ||[SA SO MEAN m/ft P2{ |
Average times
® ¥ [F3](MEAN) , [F3] N0
® i B R [ENT] . 1) V : 90°10'20"5
oy WA i ° HR: 120°30'40"5 PSMO0.0
ke BIENT 1 ip: < PPM-12.3
B TR ; .
VD: (m) *F.N
2) BN
AL L
Bh(EER e B
V : 90°10'20"5
© A - HR: 120°30'40"5
V : 90°10'20"5
@ [Fl](SD) j,\, [F2](HD) 2 {5 HFifst = - HR: 120°30'40"5 PSM 0.0
Zjé«g p@umg [F2] HD: < PPM-12.3
H VD: (M) *F.N
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v
V: 90°10'20"5
HR: 120°30'40"5 PSM 0.0
HD: 54.321 PPM -12.3
VD: 1.234 (m)*F.N

v

V: 90°10'20"5
1 (T 55 T IS [l R R HR: 120°30'40"5 PSM 0.0

FCRRLRIEY HD: 54.321 PPM-12.3

VD: 1.234 (m) F.N

® ISR i > FFII(MEAS) [ £ P -
® i [FII(MEAS) % » i< I8 = SHAEH 0
® F[F3I(VH), “VEiZ FL EhE -
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3.2.5 REHMLEHMRES i

ORFFZER . ERRTEMBIEER,
#5781 B3 0.2mm mode : 59 4.5 F

1 mm mode : 5% 2.5 7

R/MNELIEETR : 0.2mm 2 1mm, (0.001ft 2 0.005ft),
OBHEE = L EREEXME AR EEERE,

AR KT B MRS B h RS S AT AR B 45 I 5

LRI - 59057

&=/DMNESIEER - 10mm, (0.02ft)
OfREE R L ERIBEEXERERELEEEERE,

SEEP R ARERY E RPN -

AR - 54057

=/DNESIEER - Imm,  (0.005ft)

Bh(EER e B
O BEBRERD, s V: 90°10'20"5
HR: 120°30'40"5
\ V: 90°10'20"5
Wf’ [FAGE) 7 [FAAHD) R HR: 120°30'40"5 PSM 0.0
i 2 |lHp: < PPM-12.3
F VD: (m) *F.R
V: 90°10'20"5
® #[F2](MODE) , “/HisbRERX [F2] HR: 120°30'40"5 PSM 0.0
F|# [F2J(MODE) -~y fi A=, *1) [F2] HD: PPM -12.3
VD: (m) T.R
*1) §% [F2I(MODE) , 1110~ FPHiE =
B B T SEER0.2mm - FJFSES 571000m (3280.84f1).
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326 FiaHE (S.0)

Bt (1R WSRO

PRI — iy = ST O
° ,i B i EORR BEASLY (D) ~ iy A58 (VD) YA H(SD) ¢
R
Bh(EER e BE
V : 90°10'20"5
O EEEREKXTIRIFG]) (P ) EINREFIMEZ F6 HR: 120°30'40"5 PSM 0.0
5, [F6] HD: PPM -12.3
VD: (m) F.R
ISA SO MEAN m/it P2 |
SO
. [F2] HD : 0.000
@ [F2](SO) , JRfF[ENT], VD :
[ENT] :
V : 90°10'20"5
@i’)\pﬂ#ﬁa’]ﬁ <l SR [ENT] f b || HR 1 120°30'40"5PSM 0.0
T J[ENT] HD : < PPM-12.3
dvD : ~(m) *F.R
® [pems
V : 90°10'20"5
— s - HR : 120°30'40"5PSM 0.0
2 &y I ;’ 2 ';Ei T I k 2
EARGETBR i ERTEA i B HD - 12.345 PPM -12.3
dvD: 0.09 (m)*F.R
° }Hﬁ? @%iuj}% st "'Fﬁi‘(’ﬁrﬁﬁf (Resume mode:OFF) , [{IF' [fIZ[AF =I5 -
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3.2.7 HUBPHS
EFRERFEMRETEEKE ( SIGNAL : ASREE ) , BBRNE—ERXd,
EEFAERFEKIIRGAREZHEE, WEXWERTERBEETSEER, A5
FEMERERE,

B ER e BE.
V: 90°10'20"5
OE SRR BRI X FIR[F6] (P | ) EUEESIME = HR: 120°30'40"5 PSM 0.0
= HD: PPM -12.3
VD: (m) F.R

[F6] SA SO MEAN m/ft P2l

Signal level

@ ¥ [F1](SA) , ~IfiZ igpafti=t o [F1]

o EFNERMEKIRFHGERHEE,
© BT EGLUMS " I -
® {[FBIEXT), iR Emfies - .
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3.3 AR

3.3.1 I8 W
R ERERE AR M AR R R Z AR i, RRBEREARBEBENEHMH BHBEMELE

ZERm RN ER L,
ST %g@?wfﬁ ", RIS RG22 BEAR i SR E A5 TEEX T o (Resume mode :OFF)

Ptk (n,e,z)

z

/[

BRI C

% 5 FU(0,0,0) ME
e
I ) IS -
B g B
V: 90°10'20"5
HR: 120°30'40"5
N : <
, E: PSM 0.0
© # [F3I(NE2), [F3] Z: PPM-12.3
(m) *F.R
o #(F6] (P | ) EYHAEFIMEH. Fol ||y T MEAN M/t SET
Setting occ. point
, N: 12345.6700
® # [F5](SET),
e j]%qu)ﬁx - P 1E:  12.3400
Z:  10.2300
N d. i i
[(Elciﬁr]d SNet.tl(gl% (()J(():((): point
I * E coord. - Y
- R R [ENTT . ) [ENT] || E :0.0000
“ENT || 2 :0.0000
Complatet
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IS -

!
N : <
E: PSM 0.0
Z: PPM -12.3
(m) *F.R

*1)  fF [FLIEXIT), T fvifjir= #5% -
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3.3.2 J BT / BBET
B BRI o S R A
I S -

B e R
V : 90°10'20"5
HR: 120°30'40"5
N :
E: PSM 0.0
@ ## [F3](NEZ). [F3] Z: PPM -12.3
(m) *F.R
@ 7 RIS o $R[F6] (P ) EINAESIME [F6] SA HT MEAN m/ft SET
—=. P2l
I Inst. ht : 1.230m
@ f [F2I(HT), 8= “pjofa * i - [F2] R.ht : 1.340m
® i By AR [ENT] . *1) el
—_ » N :
@ ﬁ ’ %%ﬁﬁq ’ ﬁﬁ"fl% [ENT] o Pr|sm HT E PSM
BBy S R ENT 1190 PPM -

1) [FLIEXIT), i 2vifjir=- 5% -
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3.3.3 v REN

o FEHHEBRESWMATHE FEEERETHISCZERZIE,
25 3.3.1 " EABITAEERZ 7,
® By 33 2"“HWAERS/BES
o FFABMZEBBREUIMTAXTE !
5ﬂllﬁ£gl51ﬁ@*§ : (No,Eo,Zo)
&3S : INS.H
¥45H5  RH
=2 (Relative elevation) :  z
BRPORAHNERPOEZERH - (ne2)
ﬁfﬂ“fgﬂﬁzg*?; : (NlnEl;Zl)
N1:No+n
E1:Eo+e
Z1=Zo+INS.H+z - R.H

BERODEARHRESRPORZER) - (ne2)

fEan P B
(No Eo Zg +inst. h)

RS E Y

Bh(EER e BE.
V: 90°1020"5
O FLRSAIERE, ©EBREIRES. *1) #EEHM || HR:120°30'40"5
Q@ BREMEHEMB A ZARA *2) 1A
OFiEf 15! B. Friie
N : <
@ ¥ [F3](NEZ) o *3) [F3] E: PSM 0.0
A AR - Z: PPM -12.3
(m) *F.R
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B R BhRS B -

l

N: 12345.6789

E : -12345.6789 PSM 0.0

Z: 10.1234 PPM-12.3
(m) *F.R

*1)%E R A 2R AT LB AR,
REAEaRE, AEFITLL0 &P E[}ﬁ o
REARES, E'Hﬁ%%H—rl/J 0 2%[

*2) %[ 3.1.3" prﬁﬁ AR
*3) F#[F1I(MEAS) , J}zﬁéﬁ' EU%*“ (@&f@mﬂr/
£ [F2](MODE) ,

IK/ 4 ]_ %‘—Lﬂjd‘E

R ARITLL(0,0,0) A E o

%E‘?E[D

BRI (R 1&“@3&:“ /PGS o

o iR[F6] (P2 | ) ETNREFIME - BH, IR [F31(VH). [F41(SD) 5 [FSI(HD) ' [l 49 = s FIEL

B o
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3.4 EYR(fE
3%E[HF“— B }H%EUE[J PRI GTS-710 7] {H J F%I%@LFE' ( FC series),
PR
iff’i}ii%‘lﬂﬂﬁ'ﬁﬁ?“

BELER =

V : 90°10'20"
@ Ellql%{ﬁk ﬂﬁrﬂlﬂa‘” $8 1 R - Eg 120 33 4(F))PNF|)-81|\£ 300
VD: (m) *F.R

V: 90°10'20"
o HR: 120°30'40" PSM 0.0

@ 5 [P 5 U [ SR o

T IR 0 RO e HD: 10.1234 PPM -12.3

VD:  1.234 (m)*F.R

V: 90°1020"
i HR: 120°30'40" PSM 0.0
@ BRI I EE . SRR o
PRARE I SRS HD: 10.1234 PPM-12.3
VD: 1234 (m)*FR

IS 5 T (R

G e R
HE A (V,HR or HL) (V in percent) V,HR (or HL)
T HEREL Y (V,HR, HD, VD) V,HR, HD, VD
| HEfE=C (V, HR,SD) V,HR, SD,HD
E N, E, Z, HR

® i PRI B 2 R AR
®  FIHEHERAR YN B EEE R
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(SRS (e

S I ‘ & = e 3
o (4 B EE B B |pessroken

Prog Std Com

— PR (R R
1B )
ZE&@*W &7 (STORE-NEZ)
3. E! (REM)
4.57= EFIEN (MLM)

® N VIR = I R

Programs Programs
1.BS P 5.REP P
4/5 5/5
2.STORE P [F6](MORE)

22 PREM )
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4.1 %‘;\El&)ﬁj#j l'\j‘: ﬁ'J
FEI MR I&),?FJ%!T)

A IR R = Hp R VR JE Sl BT B i o

-~ h
f‘%‘éﬁﬁ%ﬁA
iﬁﬂifﬁ%ﬁc
“LJ b E"’J
) E
7] ¢ BB A 0 N 2 4E il 54.321m, E 422 12.345m
Bh(EER e B

Programs

1.BS P
2.STORE P
3.REM P
4.MLM P MORE

Setting Direction Angle
@ 3 [F1](BS) . BS:M-POINT

s F1] N: 1234567 m
¢ B [ % [
PR FURE J5TRI) E: 2345678 m
INP OK
@ ¥ [F6](OK) [F6] Setting Direction Angle
N data BS:T-POINT
©) ‘F“gﬂ FRHREA VN E AR i [ENT] N: 54321m
ﬂ EF: N coordinate;54.321m E data E: 12345m
. E coordinate;12.345m [ENT] EXIT BS
Setting Direction Angle
BS
e HR : 320°10'20"
@ [ A > Set OK?
EXIT YES NO
O [F5](YES) [F5] Complete

SO TIEES TR

*DFFIFLIONP) F F17e] i 2 ]
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4.2 HEEEYR|fFw (STORE- NEZ)

E%%I%FSHIPO%?J% P1, P2, P3 - - - =%, §P s kL P1, P2, P3 - - - =
T R RPVRAR Y o D IR~ R SRR

N

T

Ps

HIEEIPy

FIE(0,0,0) yE

® SLIHEPo A - AR Py ZTA V6 -

B W et

Programs

1.BS P

2.STORE P

3.REM P

4MLM P MORE

Retaining Coordinate
1.Store NEZ
@ ## [F2](STORE), [F2] 2.Recall NEZ

Store NEZ
HR : 120°30'40"
@ #¥ [F1](Store NEZ), *1) [F1] HD : <m

MEAS HT SET

OF it R e T e Py

Store NEZ
HR : 100°10'20"
@ i [FLI(MEAS), [ 1] - [F1] HD* <m

MEAS SET

v
Store NEZ
B ) HR: 100°10'20"
5 B L T T HD* 123.456 m

MEAS SET

Store NEZ
N: 123.456m
© f# [FO](SET), [RIRFT= PLRIFVAAR « [F6] E: 12.345m
Z: 1234m
> SET OK? YES NO
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® # [F5](YES), ’p”gl?i P1 %’!ﬁ’lf@%@ o [F5] Complete
= e YT

e AR K B PL (s PLRzZ pO) | RSP

Programs
_— ﬁr'ﬁj’?’:’i’ﬁ 1.BS P
QUi BRER T PLREAE S i TR SR B | 2.STORE P
# program | |3.REM P
4.MLM P MORE
Retaining a Coordinate
1.Store NEZ
¥ [F2](STORE) [F2] 2.Recall NEZ
© # [F2](Recall NEZ) [F2] Recall NEZ
HR: 300°10'20"
® ¥ PO, . - o s > Set OK?
= PO, 7~ BRERREAIRY i Po VES NO
AF¥ [FS](YES) [F5] Complete

ffrk Ry P1 %ﬁ Vi g = PO iU G EJ F%

* LR FSI(HT) i P ity =Rty -
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4.3 %ﬁ,’ﬂﬁﬂﬁi (REM)

H—FRSECEM K BREREE FHEHRETAZHE L G #BkEER, ARKUT
AERHESRE,

+
EVD
| | H
G
&=
1) WMABES2ARX (B0 - EHES=1.5m)
B=HRR g Pl
Programs
1.BS P
2.STORE P
3.REM P
4.MLM P MORE
REM
@ # [F3](REM), [F3] f'”fénshe'ght
2.NO
REM
(1)Prism Height
@ & [F1](YES) [F1] P.h: m
EXIT BS
REM
(2)Horizontal Distance
erme am Enter P.HT :
® fu " BERE, K [ENT] . ”[Eﬁ”] HD : m
MEAS SET
@ iR iz P
REM
(2)Horizontal Distance
® ## [FLI(MEAS), Rillfi#p] - [F1] HD*  <m
MEAS SET
REM
(2)Horizontal Distance
BERRESREERR 2 TIE (HD) . HD: 123.456 m
MEAS SET
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REM
® T [F6](SET), &MEEHEBEREZAE *1) [F6] VD: 0.234m
EXIT P.n HD
REM
@ i%;;l—??ﬁ%ﬁﬁi%ﬁiﬂ'ﬁ%ﬁ K EAEREEE M) | mak || vo: 1456m
EXIT P.h HD
*DHF[F2](P.h), [HHE O,
f#[F3](HD), R @,
*2) [FLIEXIT) , [pi= FH
2) FWARES AR
(B ER W g
Programs
1.BS P
2.STORE P
3.REM P
4.MLM P MORE
REM
@ % [F3](REM) . [F3] i’_”fg‘she'ght
2.NO
REM
(1)Horizontal Distance
@ 1% [F2](NO), [F2] HD : m
MEAS
O fiHE. frrep
REM
(1)Horizontal Distance
@ 3 [FLI(MEAS), RillfiBp] - [F1] HD*  <m
MEAS SET
v
REM
(1)Horizontal Distance
BERETESEBRAEZTE (HD) , HD: 123.456 m
MEAS SET
REM
(2)Vertical Angle
O ¥&F [F6)(SET), SchEEHBEMEZME [F6] V: 120°30'40"
SET
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© =PI Go = G ?ZI)E\?Aertical Angle
V: 95°30'40"
SET
REM
QT [F6|(SET), %REEGZILIE*) [F6] VD= 0.000/m
EXIT HD V
REM
ORTTHREGHR K ETETAEL (D) | e ||vo. osem
EXIT HD V

*1)§#[F2] (HD), [ R @,
HF31(V), RO,
*2)f# [F11(EXIT) Z2[F5](YES), [p1= Fifr e
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4.4  EEEH (MLM)

AR R 2 AR E B AL GER AR (dHD) . 488 (dSD). &=z (dVD)E2AGIA (HR),
EEARXHAREER

1. (A-B,AC): BAllEF%A A-B. A-C. A-D-

2. (A-B,B-C): #AllEF %A A-B. B-C. C-D----

BEA dHD

R
&
vs)

e HedR C

[ 1. (A-B, A-C)
® 1= 2. (A-B, B-C) 2 E# BREAMLM-15T 2 —1X,

PR g .
Programs
1BS P
2.STORE P
3.REM P
4AMLM P MORE
Missing Line Measurement
1.(A-B, A-C)
@ ¥ [FAI(MLM) , [F4] 2.(A-B, B-C)
MLM 1
Horizontal Distance 1
@ ¥ [F1](A-B, A-C) , [F1] HD: m
MEAS SET
O e A, IR [F1I(MEAS), PvE A
MLM 1
Horizontal Distance 1
BERTERSRERER A RZ2THE (HD) . [F1] HD* <m
MEAS SET
v
MLM 1
Horizontal Distance 1
HD: 123.456 m
MEAS SET
MLM 1
Horizontal Distance 2
@ ¥ [F6](SET) , [F6] HD : m
MEAS SET
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© ¥ B, JREHF[FLI(MEAS).

HERTESRMEER B M2 (HD) .

® #% [F6](SET) FesE,

{ErIEE R R SR AR TE §EBRE 2 F B (dHD)
B Z 2 (dVD),

© ZHRAABCRIREERE, K[F2)(HD). *1)

FRAEFEIRC, ARZRIR[F1(MEAS)

ErE R R IRCR 2 T B,

O¥% [F6)(SET) #e:R, ErIEERHEEAL
HESECR 2 T (dHD)E F Z(dVD),

OEHAALDRIIERE,
B8 F iRl BO~0, *1)

e B
MLM 1
Horizontal Distance 2
[F1] HD * <m
MEAS SET
v
MLM 1
Horizontal Distance 2
HD * 246.912 m
MEAS SET
MLM 1
dHD: 123.456 m
[F6] dvD: 12.345m
dSD: 12.456m
EXIT HD
MLM 1
Horizontal Distance 2
[F2] HD : m
MEAS SET
B4 C
MLM 1
Horizontal Distance 2
HD * <m
MEAS SET
v
MLM 1
Horizontal Distance 2
[F1] HD * 246.912 m
MEAS SET
MLM 1
dHD: 123.456 m
[F6] dvD: 12.345m
dSD: 12.456m
EXIT HD

*1)f# [F11(EXIT) Z2[F5](YES), [p1= Fifr e
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45 BB

B (AR e B,

3

Programs
1.BS P

2.STORE P
3.REM P
4 MLM P MORE

Programs

@ # [F6](MORE) = " programs ; ZJj:E Hi [F6] SREP P
Y Fl o

Repetition Angle CNT[O]
Ht: 160°30'40"
@ [F1](REP), [F1] Hm:

EXIT OSET REL HOLD

Repetition Angle CNT[O0]
Ht: 189°45'10"
® [y fHE 1 A A || Hm:

EXIT OSET REL HOLD
Repetition Angle CNT[O]
Ht: 0°00'00"

Hm:

[F2]

® $¥ [F2](0SET) = [F5](YES). [Fl

EXIT OSET REL HOLD

Repetition Angle CNT[1]
, Ht: 120°30'40"
© R BIESTT [ E 1HEB, 1= B Hm: 120°30'40"

EXIT OSET REL HOLD
Repetition Angle CNT[1]
Ht: 120°30'40"

® # [F6](HOLD), [F6] Hm: 120°30'40"

EXIT OSET REL HOLD
Repetition Angle CNT[ 1]
Ht: 120°30'40"

Hm: 120°30'40"

@ FIEIFIRE] A
SR [FS](REL),

i
=

O

EXIT OSET REL HOLD
Repetition Angle CNT[ 2]
e s Ht: 260°50'40"
O F| ¥ UEB, H¥=B
FIIREE T FI Hm: 130°25'20"
® JRE[F6](HOLD), [Fé6]

EXIT OSET REL HOLD
Doubled angle

B A R AEA (HY) 22 1500 (Hm)
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Repetition Angle CNT[4]
Ht: 521°41'20"
RO Z) OBRITEATAREB AL, Hm: 130°25'20"

I
it

EXIT OSET REL HOLD
Quadrupled angle.

oK AR Z A LR ETZE(3600°00'00" — H/NES)(EEMA) 3 (3600°0000" — R/MEH)( EEA) -
ERMECERIKEAT R E £3599°59'55",

® FF[FLIEXIT) F] [F5I(yes) fi* fih 1 (== 4510 -
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SIS T

il (%

Prog Std Mrm Comm Adj Para

[# [F3]]

R DR

JIF-FEL ARV

1. Display Flre Memory Status : 2= —%l'lﬁ\%ﬁﬁdo

2. Protecting a File : % 7% - 3. Erasing a File : f{|[=Hf{% -

4. Renaming a File Name : ﬁ;i;‘? %Fbﬂ e

5. Copying a File : ¥J&Jf#i% - 6. Initializing Memory : FE,EI‘I%\FE?WF"[[’“' o

Memory manage
F1 Internal memory
F2 Card memory

51 = EEI'[’E'L%}HJ{?EJ
SR R IR PCMCIA L VAl W RIGR HB] -

B e B

Memory manage
F1 Internal memory
F2 Card memory

@ H[F1] §iv [F2] f_‘a ﬂ“lﬁ%&zﬂ% [RPL Y PCMCIA A - Memory size322560 Byte
’Iﬁ%ﬁl E'*?Hﬁ Fﬁ'l SRR AR - [F1] Memory free 38542 Byte
& Battery expire 1999/11
Init. File
JIS .DAT 1597 12-25
- TOPCON .DAT 1089 10-05
F 3 r 14
o F%[(Eﬂi),[;f“ LA S AEC IR gy | JFc7 T TxT 2450 0911
o EHE HILL DAT 31777  08-19

Pro Ren Del Copy T
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52 % B

f”ﬁ*“i“ < (U g R PR PR Y 5
® D ETRAL T - TITE R - S ol NRAY R VR LT -

A= e B
JIS .DAT 1597 12-25
TOPCON .DAT 1089 10-05
O & 5.1. FC7 TIXT 2450 09-11
HILL .DAT 31777 08-19
Pro Ren Del Copy TV
@ f# [F5](T) 7% [FEI(V) MR RS2 (E
Protect
® # [F1](Pro) . [F1] [TOPCON .DAT]
ON OFF
@ # [F5]1(ON) ., *1)
71;5@!@“'“!% » SRR PORE - S
*2
*1) f*gWF RERS > i O R S dd [FG](OFF)
R e G A RTIR
53 MEEF £
PR [ RIS R i £
(s e .
JIS .DAT 1597 12-25
TOPCON .DAT 1089 10-05
@ #7&5.1. FC7 TIXT 2450  09-11
HILL .DAT 31777 08-19
Pro Ren Del Copy TV

@ f# [FSI(T) 7% [FEI(V) =M% ERE L (E
Rename
Old name [TOPCON .DAT]
® # [F2](Ren) , [F2] New name [ ]
Alpha SPC “«— >
Enter name

@ i " EFRTIP UM SREHF[ENT] . %1
ﬁ;sj PRSPV REE > SR EF[ENT] ) [ENT]

*1) BB 2.9 e Y e
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54 MR
I PHERLE [ PIBR i SRR L Al

s e I e E
JIS DAT 1597 12-25
TOPCON .DAT 1089 10-05
© 5.1, FC7 TXT 2450 09-11
HILL DAT 31777 08-19
Pro Ren Del Copy T
@ # [F5I(T) 75 [FI(V) AR EEE
Delete
® #¥ [F3](Del) [F3] [TOPCON .DAT]
YES NO
® M £ - 1 [FE)(YES) o [F5]
o TRE-TERE i B AR G TR
55 HHIMH%

PSR LB e WA R o T Jﬁ%r%"lﬁlﬁg@gw@% PCMCIA{ > 55 H kLIIPCMCIA-{ H I fif
EEdL Jﬁ%?ﬂ FFE‘ o

FiR ‘[ﬁ?ﬂﬁ%ﬁs:ﬂa “PCMCIA{ -
B g &
MEMORY manage
F1 Internal memory
F2 Card memory
JIS DAT 1597 12-25
[F1] TOPCON .DAT 1089 10-05
O # [F1] EPWE&?%\% o FC7 TIXT 2450 09-11
HILL DAT 31777 08-19
Pro Ren Del Copy ™
File Copy
@ # [F51(T) v [FE](V) &% o EEg | |[HILL .DAT]
YES NO
® ¥ [F41(Copy) - [F4]
® fiE i ¢ - £ [FSI(YES) o [FS]
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5.6 R
ﬂ_{ﬁi?gﬂyj—gkﬂgjf [71}_%?[[‘%\%39 PCMCIA{T;J?’F[ ]N‘A °
7] © ¥4 {“PCMCIA} -
Hh HeE L
MEMORY manage

F1 Internal memory
F2 Card memory

Card name [TOPCON ]
Memory size322560 Byte
@ # [F2] & ” Card Memory ” [F2] Memory free 38542 Byte
Card battery expire 11/95
Init File

RAM card memory format

@ # [F1](Init) , [F1] [ ]
YES NO
Card name
O i b [FE](YES) A7 e < [Fe]

Alpha SPC « —

Card memory expire

® i * 4 ¢ [ENT], Today ~ 1995-01

Card name | |/ igity  +1.1 year
(RS {2 5 L [ENT] uUntil 1996-01
YES NO
® ’“gi?il?j?%ﬂ ¥ [F5](YES) *1)
[F5]

RIpE= e

1) RIERALE L H[F6] (NO) . kfi * Frivh] -
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[ [F4] ]

o e

A Y ST R SR T ALY
"Y MODEM" L3755 L -

P o= TR - PCH IR 15 "Y MODEM”
EREIR B L i -

Communication

1. Protocol

2. Data file in
3. Data file out

6.1 HRHLY B

B W et

Communication
1. Protocol

2. Data file in
3. Data file out

Communication
Speed 600 1200 2400

@ # [F1](Protocol) , [F1] 4800 9600 19200

« > 1t J

Communication
1. Protocol

2. Data file in
3. Data file out

@ 5 [F3] 2] [F6] 2 5ck » ARAHENT] . Lokl
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6.2 TRl

(R e &

Communication
1. Protocol

2. Data file in
3. Data file out

Data file in

@ §# [F2](Data file in),
fik £~ PRI IR Byte) /iich | (Byte) 4% (72l TOPEon BAT
Y153 T

0/ 8676 (0%)

6.3 EYRIFL!

(AR Hig B
Communication
1. Protocol
2. Datafile in
3. Data file out
Data file out
F1 Internal memory
@ #¥ [F3](Data file out) , [F3] F2 Card memory
JIS .DAT 1597 12-25
@ {¥ [F1](Internal memory) f [F2](Card [F1] to[F2] | [TOPCON .DAT 1089 10-05
memory) SR [ENT] ?fgl?’: o FC7 TIXT 2450 09-11
5 Internal memory [ENT] HILL .DAT 31777 08-19
Data file out T
Data file out
® 5 [FS1(M) i [FOI(V) s8¢ g » Gt [ENT] fi Se'ngﬁ file [TOPCON .DAT]
=
0/ 1089 (0%)
T £ > eR @@g (Byte) /i | (Byte) % i
ﬁ[}%ﬁ 173 L—g"{ﬁﬁlﬁ 'i’i’i’%jlﬂ o
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S Ve
A
L] I 3 3 [ [F6] ]
Prog Std Mem Comm Adj Para
=C
SR T B T AR
pE 2R R
¥ [F6] o
71 BERUF VL
S‘ZJ—E[[H% Vg SRS TR S
P £ kil P
1. ANGLE UNIT  |[DEG/GON/MIL [ZE#& =% EhHH + - degree(360°) , gon(400G) or mil(6400M)
GTS-711[1"/0.5"]
Z'gl'z'\ké:\,'\l%LE GTS-712[5"/1"] [ LN -] Fge -
GTS-713[ 10"/ 5" ]
OFF / Vertical / ) v .
3TILT Dual RS = i R
B Y e ﬁj«ﬁt@rﬁﬂﬁgl T o
4ERROR _  |oFF/oN S Sty Frgwgﬁ,ﬂ
ﬁl%%fl?%wﬁﬂ 8.4 8, 5
5V -0 Zenith / Level J‘“ AT 8,
s T T A= o
OFF / ON / e @ﬂ%”j [ ﬁ%f' ”i ﬁggﬁ e
6.HA-0-INDEX MEMORY ON : FIFiis i » sl s it £
MEMORY ON eI P prmRy 2 i I
i R B AERTHES bR
7'8'[\|SI.TFANCE METER /FEET P EEEEN T o - meter FY feet,
8.MINIMUM g g o S E
DISTANCE 1mm/0.2mm S BRI ] R
9.S/ABUZZER |OFF/ON e IR N e
10.W- OFF / K=0.14 / AR RS e N L E DU O
CORRECTION |K=0.20 d3 S EEET ¢ K=0.14, K=0.20
11.NEZ MEMORY |OFF / ON PR R PCRL Y SR R AR -
12.NEZ ORDER |NEZ/ENZ %i%f“ﬂ@lzﬁﬂﬁb T & Wrﬂf o
13.TEMP. UNIT |°C/°F RN it I JUS IR
14.PRES. UNIT  |mmHg/inHg/hPa [ saas T V)1 IV §i i o
j%tggﬁe]g?yuﬁj}“ : REC-A i REC-B,
15.REC-A/B REC-A/REC-B REC-A : The measurement is started and new data is output.
REC-B : The data being displayed is output.
16.CR/LF OFF / ON P e EEER o B FICRILFL 45 4 -
Date/Month/ Year |
17.DATE ORDER |Month / Date /Year F%{L_’E'ﬁﬂ;'/mﬁ?ﬁ‘,?“ FUFRIE g FIEUE g5 5 R[]
Year / Month /Date
18.AUTO POWER iy
OFF OFF /99 S e Ao (e
19.HEATER OFF / ON L l"g,frgw%aj %T VP
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72 INRRTED
[77] : SIA BUZZER : OFF. Atmospheric pressure : hPa

B ER i B

Parameters
Ang.Unit [deg] gon mil

= #piphl [Fe] [F6] Min.Angl OFF [ON]
Tilt [OFF] 1laxis[2axis]
SET EXIT  « > T4
Parameters
S/A buzz. OFF ON]

@ # [FE](V) S - (9] S/A buzz.) [F6] W-corr. OFF  [0.14]0.20

N/E/Z mem OFF ON
SET EXIT « —» Tl T

Parameters
S/A buzz. [OFF] ON
@ ¥ [F3](«), |%F»{L_’OFFO [F3] W-corr. OFF [0.14]0.20

N/E/Zmem OFF  [ON]
SET EXIT « > Tl

Parameters

Pres.Uni [mmHg] inHg hPa
O b [FE](V ) A e sas R f | o [F6] REC-A/B [REC-A] REC-B

CRI/LF [OFF ] ON

SET EXIT  « —> T

Parameters

Pres.Unit mmHg inHg[hPa
@ H [FA](-)EHEHIS - hPa . [F4] REC-A/B  [REC-A] REC-B

CRILF [OFF] ON
SET EXIT « > Tl

Parameters

® # [F1](SET). [F1] > Set OK?

YES NO

® £ [FS)(YES) o *1)

B [p = JHp e [F3]

*DHTFEI(NO) i i -
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S
8.1 REBr R

Normally, the instrument constant does not have discrepancy. It is recommended you
measure and compare with an accurately measured distance at a location where the
precision is specifically monitored on a consistent basis. If such a location is not available,
establish your own base line over 20m (when purchasing the instrument) and compare
with the data measured with newly purchased instrument.

In both cases note that the setup displacement of the instrument position over the point),
the prism, baseline precision, poor collimation, atmospheric correction, and correction for
refraction and earth curvature determine the inspection precision. Please keep in mind
these points.

Also, when providing a base line in a building, please note that the difference in
temperature greatly changes the length measured in the building.

If a difference of 5mm or over is the result from the comparative measurement, the
following procedure as shown below could be used to change the instrument constant.

® Provide point C on a straight line, connecting straight line AB which is almost
horizontal and about 100m long, and measure straight lines AB, AC and BC.

Obtain the instrument constant by repeating - above several times.

Instrument constant=AC+BC-AB

When there is error between written instrument constant value and calculated value,
review the Chapter 8.7 "How to Set the Instrument Constant Value" procedure.

Once again, measure at a calibrated baseline and compare with the instrument base
line the length.

If using above procedure and no difference is found from the instrument constant at
the factory or a difference of over 5mm is found, contact TOPCON or your TOPCON
dealer.

®©® ® © 0
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8.2 AHEIVIGEE

To check if the optical axis of EDM and theodolite are matched, follow the procedure
below. It is especially important to check after adjustment of the eyepiece reticle is carried
out.

® Position the Instrument and prism with about 2m apart and face them at each other.
(At this time, the power is ON.)

Approx .2m

@ Sight through the eyepiece and focus to the prism. Then center the prism on the cross
hairs .

® Set to the measure mode to distance measurement or set audio.

@ Sight through the eyepiece and focus the (blinking) red light spot by turning the
focusing knob in the direction of infinity (clockwise). If displacement of the reticle cross
hairs is within one-fifth of the diameter of the round red light spot both vertically and
horizontally, adjustment will not be required.

Note: If displacement is more than one-fifth in the above case, and still remains so after
rechecking the original line of sight, the instrument must be adjusted by competent

technicians. Please contact TOPCON or your TOPCON dealer to adjust the instrument.
Red light spot
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8.3

e

®

AR B AR T
Pointers on the Adjustment
Adjust the eyepiece of the telescope properly prior to any checking operation which

involves sighting through the telescope.
Remember to focus properly, with parallax completely eliminated.

Carry out the adjustments in the order of item numbers, as the adjustments are
dependent one upon another. Adjustments carried out in the wrong sequence may
even nullify previous adjustment.

Always conclude adjustments by tightening the adjustment screws securely (but do
not tighten them more than necessary, as you may strip the threads, twist off the
screw or place undue stress on the parts).

Furthermore, always tighten by revolving in the direction of tightening tension.

The attachment screws must also be tightened sufficiently, upon completion of
adjustments.

Always repeat checking operations after adjustments are made, in order to confirm
results.

® Notes on the Tribrach
Note that the angle measuring precision may be effected directly if the tribrach has not

been installed firmly.

@

@

If any leveling screw becomes loose and slack or if collimation is unstable due to the
looseness of leveling screws, adjust by tightening the adjusting screws (in 2 places)
installed over each leveling screw with a screwdriver

If there is any slack between the leveling screws and the base, loosen the set screw of
the holding ring and tighten the holding ring with adjusting pin, until it is properly
adjusted. Re-tighten the set screw on completing the adjustment.
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8.3.1 ARV VRS T

Adjustment is required if the axis of the plate level is not perpendicular to the vertical axis.

® i

® Place the plate level parallel to a line running through the centers of two leveling
screws, say, A and B. Use these two leveling screws only and place the bubble in the
center of the plate level.

@ Rotate the instrument 180° or 200g around the vertical axis and check bubble
movement of the plate level. If the bubble has been displaced, then proceed with the
following adjustment.

180°

-
Adjust the level adjustment capstan screw, with the accessory adjusting pin and return
the bubble towards the center of the plate level. Correct only one-half of the
displacement by this method.
Correct the remaining amount of the bubble displacement with the leveling screws.
Rotate the instrument 180° or 200g around the vertical axis once more and check
bubble movement. If the bubble is still displaced, then repeat the adjustment.

oe

©0

—’

e Half amount displacement

Level adjustment
capstan screw

8.3.2 [BZ YWV IR T

Adjustment is required if the axis of the circular level is also not perpendicular to the
vertical axis.

® fmiE
® Carefully level the instrument with the plate level only. If the bubble of the circular

level is centered properly, adjustment is not required. Otherwise, proceed with the
following adjustment.

o f-
® Shift the bubble to the center of the circular level, by adjusting three capstan

adjustment screws on the bottom surface of the circular level, with the accessory
adjusting pin.
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8.3.3 ] Faml Ktk

Adjustment is required if the vertical cross-hair is not in a place perpendicular to the

horizontal axis of the telescope ( since it must be possible to use any point on the hair for

measuring horizontal angles or vertically running lines).

® fRkE

@® Set the instrument on the tripod and carefully level it.

@ Sight the cross-hairs on a well defined Point A at a distance of, at least, 50 meters
( 160ft.) .

® Next swing the telescope vertically using the vertical jog and shuttle, and check
whether the point travels along the length of the vertical cross-hair.

@ If the point appears to move continuously on the hair, the vertical cross-hair lies in a
plane perpendicular to the horizontal axis ( and adjustment is not required ).

® However, if the point appears to be displaced from the vertical cross-hair, as the
telescope is swung vertically, adjustment is required in the reticle plate.

® M-
® Unscrew the cross-hair adjustment section cover, by revolving it in the

counterclockwise direction, and take it off. This will expose four eyepiece section
attachment screws.

yepiece section
attachment screws

Eyepiece section
attachment screws

@ Loosen all four attachment screws slightly with the accessory screw-drive (while taking
note of the number of revolutions).
Then revolve the eyepiece section so that the vertical cross-hair coincides to Point A'.
Finally, re-tighten the four screws by the amount that they were loosened.

® Check once more and if the point travels the entire length of the vertical cross-hair,
further adjustment is not required.

Note : Perform following adjustment after completing the above adjustment .
Chapter 8.3.4 "Collimation of the Instrument®, Chapter 8.4 "Adjustment of
Compensation Systematic Error of Instrument"” .
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8.3.4 F¥ERY it

Collimation is required to make the line of sight of the telescope perpendicular to the

horizontal axis of the instrument, otherwise, it will not be possible to extend a straight line

by direct means .

® frkE

® Set the instrument up with clear sights of
about 50 to 60meters (160 to 200 ft.) on

both sides of the instrument. A 50m
®@ Level the instrument properly with the plate ®
level.

Telescope

® Sight Point A at approximately 50 meters
(160 t.) distance.

@ Loosen the vertical motion clamp only, and
rotate the telescope 180° or 200g around
the horizontal axis, so that the telescope is
pointed in the opposite direction.

® Sight Point B, at equal distance as Point A
and tighten the vertical motion clamp.

® Loosen the horizontal motion clamp and
rotate the instrument 180° or 200g around
the vertical axis. Fix a sight on Point A once
more and tighten the horizontal motion
clamp.

50m

¢ >

@ Loosen the vertical motion clamp only and
rotate the telescope 180° or 200g around
the horizontal axis once more and fix a
sight on Point C, which should coincide
with previous Point B.

If Points B and C do not coincide, adjust in
the following manner.

I

® Unscrew the cross-hair adjustment section cover.

@ Find Point D at a point between Points C and B, which should
be equal to 1/4th the distance between Points B and C and
measured from Point C. This is because the apparent error
between Points B and C is four times the actual error since the
telescope has been reversed twice during the checking
operation.

® Shift the vertical cross-hair line and coincide it with Point
D, by revolving the left and right capstan adjustment Capstan
screws with the adjusting pin.Upon completing the adjustment
adjustment, repeat the checking operation once more. If screws
Points B and C coincide, further adjustment is not
required. Otherwise , repeat the adjustment.

Capstan
adjustment
screws
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Note 1): First, loosen the capstan adjustment screw on the side to which the vertical cross-hair
line must be moved. Then tighten the adjustment screw on the opposite side by an
equal amount which will leave the tension of the adjustment screws unchanged.
Revolve in the counterclockwise direction to loosen and in the clockwise direction to
tighten, but revolve as little as possible.

Note 2): Perform  following adjustment after complete above adjustment . Chapter 8.4
"Adjustment of Compensation Systematic Error of Instrument”, Chapter 8.2 "Checking
the Optical Axis".

8.3.5 AF BV REERI-

Adjustment is required to make the line of sight of the optical plummet telescope coincide

with the vertical axis ( otherwise the vertical axis will not be in the true vertical above the

reference point when the instrument is optically plumbed).

® fwkw

® Coincide the center mark and the point.(See Chapter 2 PREPARATION FOR
MEASUREMENT".)

@ Rotate the instrument 180° or 200g around the vertical axis and check the center
mark.
If the point is properly centered in the center mark, adjustment is not required.
Otherwise, adjust in the following manner.

® fkr-

@® Take off the adjustment section cover of the optical plummet telescope eyepiece. This
will expose four capstan adjustment screws which should be adjusted with the
accessory adjusting pin to shift the center mark to the point. However, correct only
one-half of the displacement in this manner.

Capstan ~a

adjustment

screws 1/2 of displacement

apstan adjustment screws

Plumment telescope

@ Use the leveling screws and coincide the point and center mark.

® Rotate the instrument 180° or 200g around the vertical axis once more and check the
center mark. If it is coincided to the point, then further adjustment is not required.
Otherwise, repeat the adjustment.

Note:  First, loosen the capstan adjustment screw on the side to which the center mark must
be moved. Then tighten the adjustment screw on the opposite side by an equal amount
which will leave the tension of the adjustment screws unchanged.

Revolve in the counterclockwise direction to loosen and in the clockwise direction to
tighten, but revolve as little as possible.
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8.4 RdAREE NI
1) = PiEEE (XY tilt sensor offset) 2) i HEfiiE
3 T ERE  4) s
VR P E R BT LY BT el -
WA B FE Y ] S R R R - 1)

AR Hig B

O B YR T 1

Adjustmen

F1 VO/Axis (Measurement)
@ = Hl [F5] (ADJ) [F5] F2 VO0/Axis (Constant list)
F3 Date Time

F4 Instrumnet constant

[VO/Axis Adjustments]
O # [F1] [F1]

!

ERROR CORRECTION
(A)Tilt,VO init,Collimation
(B) H Axis

(A)COLLIMATION

v

[—— 1 Face1
LEVEL +0

V: 88°40'20"

s
> =
Rl

@ JYE A (Gt £ 30 ) I SN (FACE(D)).

~
H

ks

&

SKIP SET

[—— I FaceE2

® # [F6](SET)* 1) 6] LEVEL20
BT | AR 5 (FACE 1) Ve 89755750

/5

SKIP SET

[—— 1 FacE?2

o Turn LEVEL 0 0/5
® TRk AR B = 15 (FACE(2)). telescope | |V @ 270° 04 20"

SKIP SET
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L4

3) P BRI R -

* 4) ¥ [F1](SKIP) F E#‘fifﬁ‘}l%# I W‘JE}[J[FLg#cI@ i
j

*5) ## [F1](SKIP) FI%HJF%J&%’TE#F}('FL T o

Lkt
@ e A
(i159)
® § [F6](SET). o oo [ACE2 5/5
%[?ﬂwﬁ Q. ®E[= -HFACEQ)BIHHF- V : 270° 40 '20"
r *2),3)4)
SKIP SET
FF R T - I [F6] (B)HORIZONTAL Axis
FACE 2
LEVEL £10°
V@ 270° 40 '20"
SKIP SET
© I IS fYE B (A5 T £10° ) FACE(2) Co”iénate
*5)
(Reverse)
FACE 2
. LEVEL +10°
®© ¥ [F6](SET) *1) [Fé] V@ 270° 40 '20"
SKIP SET
. FACE 2
A F BRI B 141 (FACE(D)) e LEVEL £10° 5/5
3 V: 69° 58 '30"
B. {18 B
SKIP SET
(Normal)
C. £ [F6](SET)
FITHBR B C [ 5] {31 FACE(2) #1[jil [Fé] Complete
BB - 55+ B TF T F
*DEHHR®,0 {5 0,0, HHHL~10-% » s H T il o SR i
*2) Nl R 1) =T IR (XY tilt sensor offset) 2) YRR 3) = ) S T;"f Eléﬂrﬁ;cl[,éj
s
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8.5 B e R e B E}EJ
(] BB -1

B W et

Adjustment

F1 VO/Axis (Measurement)
@ fhi= FHE 1 [F5] . [F5] F2 VO/Axi§ (Constant list)
F3 Date Time

F4 Instrumnet constant

Vco: -1°57'12"
o Hco: -0°00'20"
@H [F2], & HjiErff - [F2] HAX: -0°00'20"

EXIT ON OFF

Vco: -1°57'12"
Hco:
® # [F6](OFF) [F6] HAX:

EXIT ON OFF

@ $ [FLI(EXIT), [pi= S - [F1]
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8.6 E[El‘er Iﬁﬁ?ﬁ 51

Bh(EER e B
Adjustment
F1 VO/Axis (Measurement)
© (= HEiplgd [F5] o [F5] Eg \ég/téﬁ?ng(e:onstant list)

F4 Instrumnet constant

Current date is 01-25-95
@ [F3]. [F3] Entg;y new date (mm-dd-yy)
Modi
YES NO

Current date is 01-25-95
Enter new date (mm-dd-yy)

®# [F5] (YES) [F5]
EXIT BS
@ fia * FUEYR] > £ [ENT] . [0][1]
[Example:01-29-95] [2][9]
Current tim_e is 14:55:28
[91[5] Enter new time (hh-mm-ss)
[ENTT | Imodify
YES NO
Current time is 14:55:28
Enter new time (hh-mm-ss)
® # [F5] (YES) [F5]
EXIT BS
© fij * B+ §# [ENT] key. i
[Example:13:20:50] [51[0]
HE. %T FIESR = S [ENT]

® EBHT"BYRAEMST " AR EUIRE pURE -
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8.7 INPREHENL
U7 8.1 " BRI B T, R

T3

B ER e B
Adjustment
F1 VO/Axis (Measurement)
O (hi= FHEihid [F5] o [F5] Eg \éO/tA>EIi_§ (Constant list)
ate Time

F4 Instrumnet constant

Instrument Constant
EDM OFSET (mm)

@ # [F4] (Instrumnet constant), [F4] 0.0
Modify
YES NO
Instrument Constant
EDM OFSET (mm)
® # [F5] (YES), [F5] 0.0
EXIT BS
Instrument Constant
Input EDM OFSET (mm)
@ far * G IR [ENT] o value 1.2
o] " WA TENT] [ENT]
OK CANCEL
® ' [F5](OK),
[F5] Cpmplate

B R R
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Fdh (R R
Topcon fuZEESH I'%EE(T? L EVF: - F 17| Topcon I'f 9 1 #Ed# » ]'Eﬁ?ség;ﬂ ffE‘Ff.j%ElfJ (o
F“[» I’%Eg?fi’ggr%éﬁéz ) ::_:j/?{gj’z..[’@ TEI I,‘EI\I_IEF‘E[: I’%‘;:%E[]:I l , ﬁ] ELU—R . (—L}\,I:I%,;\L;EJIJ—L o

® i (‘A'El ISl S SRR R L

® ] AESH: -14mm
BELER W et
14-01-95 14:30:40
-3, e & w> )
@ “LfF [F6] (L) =7~ [, " # P2oec g -18:2ppm
FI# [FL). R RGECp - [Fel ) 1012hPa  w&d -2.0mm

3 +20°C %R -18.2ppm
® HHFS)( P FOIL D Py sie | s || 7 .
& ) 1012hPa  wi +14.0mm

e

@ fie  FESE THr e
EI51?) fiay * Hefi

[ENT]

B [T -

*1) ﬁ‘i #f -99.9mm ~ +99.9mm, %10, 1mm ik «
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10 R ;I/F%{g

The velocity of light through air is not constant and depends on the atmospheric
temperature and pressure. The atmospheric correction system of this instrument corrects
automatically when the correction value is set. 15°C/59°F, and 1013hPa /760mmHg

/29.9inHg is as a standard value for Oppm in this instrument. The values are kept in the
memory even after power is OFF.

® Setting the atmospheric correction value is in the STAR key (¥) mode.

10.1 AsaEr-fl v FET

The followings are the correction formulas.

OUnit; meter
Ka : Atmospheric correction value
106.033 x P 6 P : Ambient atmospheric pressure(mmHg)
Ka =279.66 - 273.15 +t x10 t . Ambient Atmospheric temperature(°C)

The distance L(m) after atmospheric correction is obtained as follow.
I . Measured distance when atmospheric

L =1(1+Ka) correction is not set.

Example : In case Temperature +20°C , Air pressure 635mmHg, 1 =1000 m

106.033 x 635 N
273.15+20

Ka =279.66 — 1078

# 50x10® (50ppm)
L=1000(1+50x10°)=1000.050m

10-64



11 CORRECTION FOR REFRACTION AND EARTH CURVATURE

102+@$}@y%m
° vllﬁﬁl}%%i&%%’@*l
BHERTE UL R SR

|’7J 1£@ +26 °C, Ex]s: 1020 hPa

B e W et

14-01-95 14:30:40
© $ (F) [%]
3, o & wp !

rw »20°  i-18-2ppm

®§t$ [F6]= 31~ gl o

FIHFIFLIEE E IR %L@ [F6]

C
) 1012hPa  «&d-2.0mm

|
Temperature setting

® Py T I > SR [ENT] N
(O3S © +26C {ENT]
B s sE e i

iy ] JIE SRy [ENT]o 14-01-95 14:30:40
% : 1020hPa iy ]
ﬁ?#ﬁ ﬂ‘ xJ [/gflp| ENT] r01 @ @ W 11
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)
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_ 14-01-95 14:30:40
@ i RIS (ENT] o %) ety
B, e @ wmo S
*1) ﬁ" #ifE 1 -999.9ppm to +999.9ppm, &MY 0.1ppm,
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A RAT- R

The atmospheric correction value is obtained easily with the atmospheric correction chart.
Find the measured temperature in horizontal, and pressure in vertical, on the chart.

Read the value from the diagonal line, which represents the required atmospheric
correction value.

Example:
The measured temperature is  +26C
The measured pressure is 760mmHg
Therefore,
The correction value is +10ppm
€0
[ - 50 z /} - /’/ 4 “
A4 1—40 4 — -~ L -
780 v Pl I Wl 4
~30 -
i z e
Ve Z] Pal Pt - <
n L € 2 A
760 | 420 . o + 0
[~ A - e //
p £
P P v
S 740 A 4 4 ,—1ﬂ = ] / R ] p —
I < 7 ) T~ | = e
E n = % B D7 o I i I - L
E 720 o ] W 2 < 2z}
~ A P d g 1 ] 600
g Z 1] L0 DT [ 2 s ” =
3 > v ] =1
% 700 P - e -~ ~
o L7 A A e p c
& e AWl - < 2
o 680 — o S
5 - 7 At i 1006
[
& 660 e o 4
£ D 4014 <
2 - Pn L~ - > W I s /r_/ — " &
640 3 = s A o, Pa
- - — £ / - 1500
620 - - s - P v = =
o Z] o - 27 ] 60 i =
L~ = -~ = [
600 -
= g — < 2000
" L] -l
e < — —
] 310,
= 7 L7 A L~
p =
660 1 - - o500
—F - = i 90
2 =
640 - — —-
] = A = 4 ] 1’00
520 < . x - 3000
e 0
- — = F110]
500 L i = e - C 11
- — | -
20 10 C Temrl)Perature("(fSJ 30 40 o0
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Atmospheric pressure (in Hg)
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11 HraTEdsthBRen 3 2 SE

The instrument measures distance, taking into account correction for refraction and earth
curvature.

Note : If the telescope is positioned within +9° from the nadir or zenith, no measurement
will result even if the correction function for refraction and earth curvature
works.The display shows "W/C OVER".

111 HEEE( gy

Distance Calculation Formula; with correction for refraction and earth curvature taken into
account. Follow the Formula below for converting horizontal and vertical distances.

Horizontal distance D=AC(a) or BE()
Vertical distance Z =BC(a) or EA(j)
D=L{cosa-(2 6-y)sina}

Z=L{sina-( 6-y)cosa}

0=L-cosa/2R.............. Earth curvature
correcting item

y=K-Lcosa/2R............ Atmospheric refraction E
correcting item

K=0.14 0or 0.2............. Coefficient of refraction /

R=6372km................ Radius of earth -Z

O (OFB) cevveeeeeeiiiins Altitude angle

Lo, Slope distance \

—A

Radius of esrth
R =6372 Km

® The conversion formula for horizontal and vertical distances is as follows when
correction for refraction and earth curvature is not applied.

D=L-cosa

Z=L-sino

Note : The coefficient of the instrument has been set at 0.14 before shipment (K=0.14).
if the "K" value is to be changed, refer to Chapter 7 "PARAMETERS SETTING
MODE".

11-70



11 CORRECTION FOR REFRACTION AND EARTH CURVATURE
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12.1

HEPE R () BT-30Q

7

O HFEPREEI A > R e

o e

® 0

p=

% —

Fo B
[
7 Pt (BC-20B or BC-20C) i = Ffihe (P FIpF L=V s Lt '
)
[ °
F I e AL = % (,b;—ma( BC-20B : AC120V ; BC-20C : AC230V).

ﬁ?ﬁﬁu%ﬁ“ YEEvE Fﬁ?‘“ﬂ“
7o PR 1.5 ) [ (e [*E;‘Wﬁf‘)
Fﬁfﬁﬁ PAHTE R PR

BT-20B/C

Outlet 4—@

L=
T FFLEL %H“ﬁi@l& » # (REFRESH ) [ [E'V”Fuf ’ IFL“Efi' o [@?g?ﬁkj@ °
15@%‘:3{—“ Bl E[E}h% 3 WLF }L{Jxrjr- 0
- “1%V%$Hﬁ%%ﬁﬁ%JﬁTﬂﬁjﬁﬁB
R PRI R A P e hﬁﬁi{iﬁ@?“[ﬁ?ﬁ%o

T0—m|

v

Fo B Flﬁ—gﬁpw‘“ﬁpurl

S %?CT“FI'

HREVER P REES

el avErD

OB | BRI

S

IR B ) SRR AR S AR R ) P

CONTENTS -1



11 CORRECTION FOR REFRACTION AND EARTH CURVATURE

HESIE -

® " GINE R A A 5 S R T
LD~ P LR ]
2) =R E -
I K T HE -

/J;[E:_'I\%FL ?E:r&"ﬁﬁ'?‘?‘: SN E[” H @lﬂpf&}, ;ﬂbb w ;f: ] UTFH% j‘E' _ %"/ T F’E?F‘/ﬁ@?—f: ’
P e e %‘30;1 4&1’ @ I?J/??L F%T%g

o &?&,ﬁ'?ﬂfﬂ% [ o = o e %ﬂg\}ifyfﬁ s I }éﬁ[ﬁ’?‘y?ﬁ%ﬁ@%ﬁ%

ol

DRI IR TR ’JT%F:?/;’TFMO"C%‘MC’C (50°F=140F) -

L o PG TR (L5Hr) @ Epogy) - i R e -

PP B [ DTS TR - 7 R

:50 B G I 0 EROR - T3~ A e e o 0 T T

|>1$ “WH PP | VIR -

CHIFY T o
FUEDRUY & R L R o s

: EPEfigh a2 APPENDIX 2,

CONTENTS - 2



11 CORRECTION FOR REFRACTION AND EARTH CURVATURE

13 ek Vg )

The instrument is easily detached from or attached to the tribrach, with a single fixing
lever loosened or tightened for this purpose.

® Detachment
® Loosen the tribrach fixing lever by turning counterclockwise direction.
(which will point the triangle mark upwards).
@ Grip the handle battery firmly with one hand while holding the tribrach with the
other. Then lift the instrument straight upwards and off.

® Attachment
® Hold the instrument by the handle battery, with one hand, and carefully lower it on
top of the tribrach while, at the same time, coinciding the alignment piece with the
tribrach alignment groove on the instrument and tribrach respectively.
@ When fully seated, revolve the tribrach fixing lever 180° or 200g clockwise ( which
will point the triangle mark downwards again).

® | ocking the Tribrach Fixing lever
The tribrach fixing lever can be locked from being moved accidentally. This is useful
if the upper instrument section is not being detached very often. Simply tighten the
securing screw on the fixing lever with the accessory screw driver.
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14

Pl e BC-5 - jjif Y BC-6

@ Input voltage: 100, 120, 220, 240V ® |Input voltage: 100, 120, 220, 240V
AC:10% 50/60 Hz AC: 10% 50/60 Hz

® Power consumption: 40VA approx. ® Power consumption: 15VA approx.

® Charging time: ® Charging time:

approx. 1 hour (+20°C) to charge BT-3Q approx. 15 hour (+20°C) to charge BT-3L

® Operation temperature range: ® Operation temperature range:

+10°C to +40°C (+50 to +104°F) +10°C to +40°C (+50 to +104°F)

® External dimensions: ® External dimensions:

181(L)x97(W) x78(H) mm 142(L)x96(W)x64(H) mm

® \Weight:1.5kg ® \Weight:1.0kg

It T BT-3Q RS PC-5

® Output voltage: DC 8.4V [For BT-3Q and TOPCON FC series Data

® Capacity: 1.8AH collector)

® Service life per charging: ® | -shape plug provided

approx. 5 hour under normal use, ® Cord length: 2m approx.

(however, 2.3 hours for continuous use including
distance measuring)

® External dimensions:

225(L) x62(W) x33(H) mm

® \Weight:0.7kg

J\@E 94 P BT-3L eI PC-6 (For BT-3L)
® Output voltage: DC 8.4V ® | -shape plug provided
® Capacity: 6AH ® Cord length: 2m approx.

® Service life per charging:

approx. 18 hour under normal use,

(however, 7.5 hours for continuous use including
distance measuring)

® External dimensions:

190(L)x106(W)x74(H) mm

® Weight:2.8kg
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I AC-5

® Input voltage: 12v DC
® Output voltage: DC 8.4V

® Cable length:3m approx.
® External dimensions:
100(L)x53(W)x47(H) mm
® \Weight:0.3kg

fi 7| S BC-9
® Input voltage: 13.8V to 16V
® Power consumption: 40VA approx.
® Charging time:
approx. 2 hour (+20°C) to charge BT-3Q
® Operation temperature range:
+10°C to +40°C (+50 to +104°F)
® External dimensions:
116(L)x60(W)x50(H) mm
® Weight:0.3kg

?‘F’[j =&k, Model 6

Shock proof construction. No clamp is necessary
when carrying the instrument.

When using this compass , use the handle
battery BT-30Q.

fifiAEL PC-3 (For AC-5)
® | -shape plug provided
® Cord length: 2m approx.

O!

@[ 184, Model 10
Observation in an easy posture will be provided
up to the zenith position

YOk &%, Model 6

A filter designed exclusively for direct collimation
of the sun.

Solar filter of flap-up type.

Solar reticle, Model 6
A reticle designed for collimation of the sun.
Can be used together with Solar Filter.

e 4
This is detachable tribrach having built-in optical
plummet telescope.

( Compatible with Wild)
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BIL6H B A

R fo

The mini prism (25.4mm) is made from precision
ground glass and mounted in high impact plastic
housings.

The mini has the unique capability of being
positioned either at a "0" or "-30" with the same
prism.

' {4747, Model 1

A case to store and carry accessories.

® External dimensions:
300(L)x145(W)x220(H) mm

® Weight:1.4kg

’F'J' tJ, Model 2
Convenient for use in mountainous terrain.

FeiLe, Model 6
Fixed 9 prisms unit or tilting 3 prisms unit can be
stored in this case. Especially, this is a very easy
case to carry. Soft material is used.
® External dimensions:

250(L)x120(W)x400(H) mm
® Weight:0.5kg
& Ls, Model 5
1 prisms unit or fixed 3 prisms unit can be stored
in this case. Especially, this is a very easy case
to carry. Soft material is used.
® External dimensions:

200(L)x200(W)x350(H) mm
® \Weight:0.5kg

Heg# T, Model 3

This is the plastic case to store and carry various

sets of prisms.

The case covers one of the following prism sets:

® Tilt single prism set

® Tilt single prism set with a target plate

® Fixed triple prism unit

® Fixed triple prism unit with a target plate

® External dimensions:
427(L)x254(W)x242(H) mm

® \Weight:3.1kg
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%@5 %A, Type E H 5= T, Type E
Flat head 5/8" x 11 threads with adjustable ® Flat head 5/8" x 11 threads with adjustable
legs. legs.
r‘%‘%’a{
HEl ?%@%E@?
128 K bytes Approx. 2,000 points
256 K bytes Approx. 4,000 points
512 K bytes Approx. 8,000 points
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T

BT-30Q
PC-5
PC-6
PC-3
PC-5
. . PC-6
GTS-710 series GTS-710 series
AC-5 Car battery
Charging
o iR
Normal
BC-20B for AC 120V use
) /’iih_‘____’,_,. BC-20C for AC 230V use
BC-20B/C
Q L4
BT-30Q
D @ Normal
15h BC-10C BC-10B BC-10B for AC 120V use
BC-10C for AC 230V use
1h Quick
for AC 100V / 120V / 220V
[ 240V use
BC-5
2h
Quick
for DC 13.8 to 16V use
15h Normal

for AC 100V / 120V / 220V

[ 240V use
BC-6
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16 BE&h Lk
A

Target pole-2
(not used with 9 prisms)

. 9

Tilting prism Tilting prism Single prism Triple prism Tilting triple T 9 prism
holder-2 holder-3 holder-2 holder-2 prism holder-1 | holder-2
with target

plate-2

9 Tribrach Tribrach
adaptor-2 adaptor-S2
Pole adaptor- A
Pole adaptor- F2 Tribrach Optical plummet tribrach

It is possible to change thecombination
according purpose.

Tilt single prism unit Fixed 3 prisms unit Fixed 9 prisms unit
| 1 J

Mipod

Use the above prisms after setting them at the same height as the instruments. To adjust
the height of prism set, change the position of 4 fixing screws.
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Length
Objective lens
Magnification
Image

Field of view
Resolving power
Minimum focus

11 CORRECTION FOR REFRACTION AND EARTH CURVATURE

150mm

45mm (EDM:50mm)
30x

Erect

1°30

2.5"

1.3m

PHEEENE]
TR R
MODEL PRISM ANGULAR ACCELERATION
Condition 1 Condition 2
GTS-710 Mini' Prism 1,000m (3,300ft)
GTS-711 1 prism 2,400m ( 7,900ft) 2,700m (8,900ft)
3 prisms 3,100m(10,200ft) 3,600m (11,800ft)
9 prisms 3,700m(12,100ft) 4,400m (14,400ft)
Mini Prism 900m (3,000ft) _
GTS-712 1 prism 2,200m (7,200ft) 2,500m (8,200ft)
3 prisms 2,900m (9,500ft) 3,300m (10,800ft)
9 prisms 3,600m (11,800ft) 4,200m (13,700ft)
Mini Prism 700m (2,300ft) _
1 prism 1,200m (3,900ft) 1,400m (4,500ft)
GTS-713 3 prisms 2,000m (6,500ft) 2,200m (7,200ft)
9 prisms 2,600m (8,500ft) 2,800m (9,100ft)
Condition 1: Sight haze with visibility about 20km (12.5miles) moderate sunlight with
light heat shimmer.
Condition 2: No haze with visibility about 40km(25 miles), overcast with no heat
shimmer.
K5
Model Measurement Accuracy
GTS-710 +(2mm + 2ppm) m.s.e.
GTS-711 +(2mm + 2ppm) m.s.e.
GTS-712 +(2mm + 2ppm) m.s.e.
GTS-713 +(2mm + 2ppm) m.s.e.
B @y
K g 1mm (0.005ft.) / 0.2mm (0.001ft)
TR 1mm (0.005ft.)
LA 10mm (0.02ft.)
1Y N B 10digit : =& &= Z3E! £ 999999.9999m
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B

R s = : 1.0mm : 2.0sec (Initial 5sec.)
0.2mm : 3.0sec (Initial 6sec.)
JEL AR S . 0.5sec. (Initial 3sec.)
TR . 0.7sec. (Initial 3sec.)
A el g : -999.9ppm to +999.9ppm , 0.1ppm JEIETEY &
Pl SRS TR : -99.9 mmto +99.9 mm, 0.1 mm E’lﬂﬁ‘/@'&
TR E R . Meter/ Feet 1meter =3.2808398501 ft.
SRR A il . -20°C to +50°C (-4°F to +122°F)
BRI

Method . Incremental reading
Detecting system :
Horizontal . 2sides
Vertical ;2 sides

el #e
GTS-710 :1"/0.5" (0.5mgon/0.1mgon, 5Smmil/2mmil) reading
GTS-711 :1"/0.5" (0.5mgon/0.1mgon, 5Smmil/2mmil) reading
GTS-712 : 5"/1" (Imgon/0.2mgon, 20mmil/ 5mmil) reading
GTS-713 : 5"/1" (2mgon/ 1Imgon, 50mmil/ 20mmil) reading

¥5H, (Standard deviation based on DIN 18723 )

GTS-710 : 1"(0.3mgon)
GTS-711 : 2"(0.6mgon)
GTS-712 : 3"(2.0mgon)
GTS-713 : 5"(1.5mgon)
Diameter of circle : 71mm
PR
GTS-710 . Automatic vertical and Horizontal index
GTS-711 . Automatic vertical and Horizontal index
GTS-712 . Automatic vertical and Horizontal index
GTS-713 . Automatic vertical and Horizontal index
Method : Liquid type
Compensating Range D43
Correction unit : 1"(0.1mgon)
Py
Instrument height : 182mm (7.2 in) Base unit detachable
(Height from the tribrach dish to the center of
telescope)

Level sensitivity
Circular level : 1072mm
Plate level : 30"/2 mm

Optical Plummet Telescope
Magnification T 3x
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Focusing range : 0.5m to infinity
Image . Erect
Field of view . B
Dimension
(with handle battery) : 365(H)x213(W)x163(L) mm
(14.4(H)*8.4(W)x6.4(L) in)
(without handle battery) 297(H)x213(W)x163(L) mm
(11.7(H)=x8.4(W)x6.4(L) in)
Weight
Instrument ( with handle battery) : 6.9kg (15.2 Ibs)
Plastic carrying case : 3.7kg (8.2 Ibs)

FREIFVETD BT-30Q

ut put voltage 7.2V
Capacity . 2.8AH
I ER (R T RE) at +20°C (+68°F)
IR . 6hours
| : 12hours
= A0 D : 10hours
(FJHIZE - =1 - 3 fhFrY)
Weight : 1.0kg (2.2 Ibs)

%”Fl:f%g BC-20B / BC-20C

Input voltage :  AC 120V(BC-20B), AC 230V(BC-20C)
Frequency . 50/60Hz

Recharging time (at +20°C /+68°F)

Handle battery BT-32Q : 1.5 hours

Operating temperature . +10°C to +40°C ( +50°F to 104°F)
Charging signal : Red lamp illumination

Weight : 0.4 kgs (0.9 Ibs)

® Battery using time will vary depending on environmental conditions and operations done
with GTS-700 series.
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