


1. PRECAUTIONS

1) When the SETAB is not used for & long time, check it at least
once every thras months.

2) Handle the SET4E with care. Awvoid heavy shocks or vibra-
tian,

3) If any trouble iz found on the rotatable portion, screws or
optical parts (e.g. lens), contact our agent.

4} When removing the SET48 fram the carrying case, never pull
it out by force. The empty carrying case should then be
closed 10 exclude dust.

5} Maver place the SET4B directly on the ground,

6] Mever carry the SET4E on the tripod to another sita.

71 Protect the SET4B with an umbrella against direct sunlight,
rain and humidity,

B8} When the operator leaves the SET4B, the vinyl cover should
be placed on the instrument.

9} Do nat aim the telescope at the sun.

10) Abaays switch the power off before removing the internal
battery.

11) Always remove the battery fram the SET4B when returning
it to the case.

12} Do not wipe the display @, keyboard @B or the carrying
case with an arganic salvent,

13} When the SET4B is placed in the carrying case, follow the
layout plan.

14) Make sure that the SET4B and the protective lining of the
carrying case are dry before closing the case,
The case is hermetically sealed and if moisture is trapped
inside, damage to the instrument could oceur.



2. PARTS OF THE INSTRUMENT

P Handle @ Circulae lesel ad Lrsiing
@ Handle sscoring sore SErEs

& Instrument height mark @ Bas= plate

@ Sun-display & | euelling fool scrow
@ tain dispiay & Tribrach

@ Lower clgmp @ Horizontal circle

0 Lower clama coneer pasitioning ring

8 Tribractk clamp @ <evhoard

@ Circutar leval ® Objective lens
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IMPORTANT
When the naw SET4E is shipped, the tribrach clamp is fixed
with a screw, Loaosen it and leave it loose.




@ Tubular compass slot

& Battery BDC18

& Ontical plummet focussing
ring

@ Optical plummet eyvepisce

& Power switch

& Horizontal clamz

@ Horizontal fine motion
siren

@ Data output connactor

@ External power source
Conmechor

@ Flata lavel

@ Plate level adjusting screw
& “Vertical clamp

& Yertical fine mation acrew
@ Telescope transitting knob
@ Talescope avapiece

8 Telescope reticle adjustment

cover
@ Telescope focussing ring
B Poep sight



3. FEATURES

# Distarce and angle measuremeants are electronically measured
and displayved on a main display located on both faces of the
ingtrument. These 3-line, 48-character alphanumeric dot-matrix
digplays can simultaneously show measured or stored angle
and distance data or M- and E-coordinates and haight, ar display
prompts and messages.  The 3-line, 12-character sub-display on
pach face of the instrument shows the atmospheric correction,
prism constant value and instrument mode.

® Advanced software functions include the caloulation of 3-
dimengional coordinates, automatic caloulation and setting of
the azimuth angle from input coordinates, traverse-style meas
urement, and setting out from input coordinates, in addition
o the standard Tunclicone of renaote elewation measurenznt,
rrissirig lie maAsuremrent 2o setling cul oy dislanca #ad argla
T distence mensurernent can be set to single or repeat read-
s with g choics 7 Ting, Cod S8 o T rEs<ing="v i MEASUYEmE "
ez, The reoroent gargmelsr satlings are gored 0 on
internal memory which can be changed by key operation, and
rerain stared in the memary even after power off, The atmos-
pheric correction ppm values are calculated by the instrumant
after ‘nput of the temperature and pressurs valugs, A micro-
computer constantly checks the instrument operation: if an
error (s detected, an error message or code is displayed.

® Both the horizontal and vertical circles gre provided with 0
index points, The horizontal index can be set to any direction
and the value iz stored in the short-term memory so that evan
alter power is switched off [i.e. battery changa), the previous
index position can be recowvered when the instrument is
switched on and the circle is indexed agein {in autn indexing
mnca}



& The tilt angles of the wertical axis are measured by an internal
2-axis tilt sensor. These tilt angles con be displayed for use in
accurately levelling the instrument, and can also be used 10
autometically compensate the vertical and horizontal angles,

# The SET4E R5-232C-compatible data output connector allows
2oway communication and output of data for recording with
an exlernal device,



4, KEY FUNCTIONS
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MODE DIAGRAM

| - | A T B IME A

DISPLAY SYMBOLS
Upper Display:

D_. ] opin value
Prism eonstant value

L* Tilt compansation on
—— SHFT Shift mode
50 Satting out
—— MENU Meanu mods
—— RCL  Recall moda
—— REC Record mads

The main lower display shows program prompts, stored, entered
and measurad data, and arrcr messages,



5. BATTERY BDC18: MOUNTING AND CHECK
1) Ensura that the SETA0 powar switch
@ iz off,

21 Mount the BDCI18 bettery in the
SET4B. Hold the laft standard and

= 41 Ingtrument and battary check:
d Switch the SETAE power switch @
el on,

& The gudio Tong sounds and the instru-
- ment performs salf-diagnostic checks,

r Self check ok "Self chack ok™ is displayed for two
————— seconds when the instrument has suc-
cessfully completed the checks,
The remaining battery power iz then

displaved “or thres seconds in the
Batiery Im'tll_3_. fermat “Battery levael X" whare X
represents the battary level as follows:

Code |O..... less thar 1 hr
1 ... 0esi thar 1.5 hrs [Angle-only
2 ... less thar Ghrs measyremnt

=

c

o lesz thar B hrs FERE L]
PR , ’
p.c & The display of "ZA/HAR 0 SET" Indi-
1+ cates that the instrumant is ready for
wertical @nd horizontal circle indexing,
vi If "HAR 0°DO'O0" “ or “ZA Face 17 s
displayved, the Horizontal Vertical in-
fi:H g :’EI dexing is sot 0 "Manual™, See “instru-
ment parametar settings” on pags 42—




Battery is low —|

N

Momaory error

.—‘npm
PC
|+J

W1
e —————
II Qut of rarge |

If “Battery is low" is displayed, the

A cisplay of “Memory erroe’’ alie
mare than 1 week of power off means
Urat prediousbyv-entored daln sochoas
gmation ana backsiaht conrdirates, ir-
wir e aned ey h-;-'uh Lo st g
cut infmeration has baee clagred Trom
1 shart 2207 meaany.

& Whon tha 1+ syimbol is shown on the

small display, the verticsl and horizon-
tal angles are automatically compen-
sated for small tilt orrors using tha
Zawxis tilt sensor. The tilt sensor bas a
range of 3",

I “0Out of range™ iz displayed, the
BE 148 tilt sensor g indicating that the
instrurnant is off-lavel, The instrumant
should be re-levalled using the plata
lewel bubble.

Instrurment pararmaters. Ses page 472

sation.

wind.

The "Tilt correction {Dual axisl" parameter can be used to
switeh on {(Yes) and off (Mo) the automatic angle compen-

For example, the compensation shoukd be sw'tched off if
the displayed values are unsteady due to vibration or strong



6. SETTING UP THE INSTRUMENT

6.1 CENTRING THE SET4B BY ADJUSTING TRIPOD LEG
LENGTH

1] Make sure that:
a. The tripod nead is approximately lavel.
b. The tripod shoes are firmly fixed in the ground.

2] Set the SET4E on the tripod haad. Tighten the centring sorew.

3] Focus on the surveying paint:

a. Turm the optical plummet eyepiece @ to foocus on the
raticla.

b. Tumn the optical plummet focussing ring @ 10 foous on the
SUrvaying point,

4] Turn the levelling foot screws @ to centre the surveying poin
in the reticle.

5) Observe the off-centre direction of the buhble in the circular
leval @, Shortan the leg nearest that direction, o extznd the
leg farthest from that direction.

Generally, two begs must be adjusted 1o cantre the bhubhble,

B¢ When centring of the circular level s comple ed, tum the
levalling scraws 1o centre tha plate level @ bubble,

7) Look through the optical plummet again. 1f the surveying
point is off-centre, loosen the centring screw to centre Lha
surveying point on the reticle. Tighten the contring scrw.,

8) Ropeat 61, 71 if the plate level bubhle is off-centre,

6.2 FOCUSSING

11 Looking through Lhe telescope, turm the evepiece Tully clock-
wise, than anticlockwiss until just before the raticle image
becomes blurred, In this way, frequent refocussing can be
dispensed with, since vour ave is focussed at infinity,

2 Loosen the wertical @ and horizontal clamp @

Bring the target into the feld of vigw with the peep sight @b.
Tighten both claimps,

3] Turn the focussing ring @ and focus on the largat,

Sight the targat centre using the vertical @ and horizontal
fina motion scoraws ' Focus an tha targat wuntil therg is ng
parallax betwean the target and the reticle.



| Parallax: |
Relative displacermnent of target image in respect to the
reticle when observer's head is moved slightly before the
ayapiece.
If sighting is carried out before perallex is eliminated,
this will intreduce errors in reading and will impair your
observatiors.

7. INDEXING THE VERTICAL AND HORIZONTAL
CIRCLES

Switch the SETAE on, and ersurz that the display shows the
"ZA/HAR 0 SET" prompt,

if H andfor % circle Indexing parameters are “Manual”, this
orocadure is different.)

£A 0 SET -~ Waiting Tor vertical cirele indaxing
HAK O SET ===~ WNaiting for horizantal circle indexing

1} Mertical circle ingexing:
| ocsen the wertical clamp @ and
fransit  the telescope  complataly,
{InCexing occurs when tha objective
lens crosses the horizontal olane in

HAR o S5ET angla (24) iz displayed,



r!l:. fi 2V Herizontal sircla indexinn:

Measyrement can now take placs

The instrument is now in Thecdolite
lAngle measurement) mnode.

MNote: Each time the instrument is switched on, the vartical and
horizortal indicas must be re-datarmined, Howsver, note
that if the instrument was cnly switchad of® for a short
time {less than 7 week), the previous horizontal 0° posi-
ticn will be recovered when the horizontal circle is
indexed again.

Instrumert parameters: See page 42—

The "\ indexing” parameter can be used to change the
vertical circle indexing method. Options are indexing by
transitting the telescope as above or indexing by face left,
face right sightings. See page 6B.

The "H indexing” parameter can be used to change the
horizontal eircle indexing method. Options are indexing by
rotating tha upper part as above orf indexing and zero
setting at power on,




8. ANGLE MEASUREMENT

Go to distance measurement: (g5
Return to angle measurement:

8.1 SELECTION OF HORIZONTAL ANGLE DISPLAY

The g key can be used 1o select the required horizontal angle
display.
The options arg:

| p—

A

8.2 SETTING THE HORIZONTAL ANGLE TO ZERO

-]
B+ ﬁ Press B + ﬁ to set the horizantal
anghe valua to zaro,
Zh 8173845~ ; e i .
HAR ooeon” | This zero position is merr_!-:rrll‘ed far up
J to a week after powar off.

8.3 SET THE HORIZONTAL ANGLE TO A REQUIRED
VALUE

e.g. Sat 90°30°20" to reference target R.

= T

2} Input the valua as 90,3020 and pross
&3 to enter the value,
H angls | The display returns to the angle maas-
HAHR 90-3025 urement display and the harizontal
r—— angle is sat to DO°30°20",

< Input velue >

5]

e



——————— & The input anole velua should bz be-
ZA - 8173845 twween 070000 and 359°EQ'55",

HAR - o0rana ® To correct a mis-entered valus, press
&5 to clear the wrong value then inout
the ~orrect value,

® To exit from the angle entry function,
press [ o Times.

Imstrument parameaters: See page 47—

The “Werticel angle display mode” parameter can be used |
to change the displayed wertical angle. Options are 07 at
zenith, 0° horizontal on face la7t, and 0 horizental 907, |

8.4 TILT ANGLE DISPLAY AND TILT COMPENSATION OF
MEASURED ANGLES

The SETAB is provided with & 2axis |X, ¥} 1t sensor which s
used to automatically correct the vertical and herizontal angles
for erfars dug 1o the non-verticality ot the vartical axis. | ba tilt
angle X and Y values can ba cisplayed,

Mote that the "Tilt correction (Dual axiz)’’ paremeter must be
zat to ON (1+ symbol shown in small display) 1o obtain tilt-
corrected angles and the tilt engle display, See pape 42—,

ZA B179E 45" 1} In the angle messurement made, press
HAR  314%60°35 il
The X and ¥ tilt angles are displaved.,

k3
Tilt angle
X QP01 s | ----- K Tiltangle in sghting asis direction.
¥ -0FD0°4E" | --==-¥: Tilt angle in horizeats! axis direction.

To exit from the tilt angle display,
press [ 2gain 1o return 1o theodolite
mooe, Of press to po 1o Basic
macs.

& The range of the Tt sensor s 23, If
the tilt angle is grester then this, " Out
of range™ is disp ayed.

= ]



Motes for honizointal angle tilt compensation
& Tha dormula used tor calculation of the compensation walue
applisd to the horizontal anglz uses the tilt and vertical angles
an shown belowes:
Compensated  _ Measured Tilt angle
howizomtal angle  horizonzal angle  tan Vertical angle)

Therefars, when the SETAB is not perfectly levelled, chianging
tha vertizal angle by rotating tha telescope will cause the dis-
played {compenzated| horirontal angle walue to changs, {The
displayed horizontal angle wvalue will not charge dunng 1ele

scope rotation wher the instrumeant is correctly leveallad. )

® 'YWhen the measured vertical angles are within £1® of the zenith
or nadir, tilt compeonsation is not aoplied 10 the horizontal
armgle.  In this siteation, the displaved horizortal angle valus
flashes 10 show that the tilt compensation 12 not being applied.

8.5 DISPLAY AND RETICLE ILLUMINATION

The "Heticle illuminatian™ and “Backlight control™ parame-
tars can be used to change the illuminztion function.
“Reticle illumination™ has the option of bright or dim
illumination, and “Backlight contral™ allows the user to
| selert a FNspeand antnmatio et-nff funetinn o o switeh



9.1 ENTRY OF PRISM CONSTANT VALUE

The prism constant value can be entered for correction of the
micasurod distances.
The stored prism constant wialue is shown in the small upper

I to siect oparation J'

P_C
[ Rl 2) Press [BQ - e to enter the prism

conetant sett ng display.

Prism constant

P.CI -40mm --=- The previous stored prism constant value is
displayed.

3] To change the prism constant, input
the required value (taking care with
the sign) end press ﬂ to enter the
valuz in the marmory. The instrument
returns 10 the “Press function keys . . .

display.
Press function keys & To exit from the prism constant set-
to select operation ting mode to the Basic mode, prass

G v tirmes,

3



9.2 ATMOSPHERIC CORRECTION

In the SET48 it is possible either 10 set Qppr, or to input the
temparaturg and pressure from which the ppm corraction will be
autematically calculzted and applied,

[he stored ppm wvalue is displaved on the small unper SETAB
display and is stored in the temporary memony for about 1 week
after power off,

Press function keys 1} From the SETAB Bagic moda |"Press
to selagt aperation funct:'qn_ keys . .7 digplavad), press

A Press to set Oppm [no atmospheric
fyarn corraction]. The SETAEB returns to the

basic mode after setting Oppm.

3) Or:

WRILLIER AN [IrEss e 10 Bnisr i,
< Input temp == g The display prompts for the input of

thee Pressure [P
| T cc e Pressure [P).
P Ina
| e R mi b} Input the pressure value and prass B

. o enter it,
< Input press > () The ppm value is calculated anc dis-
played on the SET4E small vpper
display and thiz valua is applied 10 2ll
measured distance valuees, Tho instru
ment returns 1o the Basic mode,

= TH =



® The entered values should be betwesn
=30°C and +60°C {-22°F and 140°F)

- for temperature, and between B00mMb

- | pr and 1400mb (375mmHg and 1060
mmHg) for pressure,

w1 ® To corract a mis-antered value, press

1o clear the wrong value then input
the correct value, The ppm value i
memorized for about a week after
power off,

* When temperaturg s known in °C and

prassure is in mb, the following for-
mula is used:

Press function keys
0 SEIECT OpEraTion

0.2904 x P (m)

pRm =273.98 - 1370 003661 x T [°C)

Instrurrent parametars: Sea page 42—,

The “Temp & Press units’ parameter can be used to change

the units for temperature and pressure entry. Options are
“C, *F, mb, mmHg, inchHa.




M"'ﬁ to enter the measuremant moda setting manu. The
cursor flashes at the currently-selected option.

2| Press Igd . I8 or 88 to select the Fire, Coarse or Tracking
modas, 1F Tracking made is selactad, the mode is set and the
instrument returns to the “Press function keys ., " display.

2 For Fine or Coarse measurements, the display prompts for the
selection of 1) Single or 2) Repeat measuremants, Input [
or kg, then the instrument returns 1o te Basic mode,

® To exit from the messuremesnt mode setting displays, press
ES. The previously-stored values are retained in the instru-
ment memory.

#® When tilt compensation is not being applied, all the above
measurement times are 0,2 sec loss,

— -



84 EARTHCURVATURE AND REFRACTION CORRECTION
The earth-curvature and refraction correction can be selected
ugirg the “C + R correction’ Internal parameter, This correction
s apolied in the measurement of horizontal distance and height
differance and the Atmogpharic refraction constant K can be
chosen & e'ther 0,142 or 0.20,

When the correction is applied, the following formulas are used;
#® Horizontal distance after correction;

H' =8 xsinZ- 5 28 xginZxeas?
® Helgnt ditferenca atter corFrection:

1=K
2R

When the correction is not applied, the following formulas are
Lgedd)

#® Horizontal distance: H=5xsinZ

#® Haight difference: W=5xcosd

whiara:

Z: Slope distznce value {alter atmospheric correction)

Z: Vertical angle (0° at zenith)

k. Atmospheric refraction constant [A value of 0,142 or 0,20
can be selected using the Internal parameters. Ses page
42—

A: Radius of -he earth 16,372 x 10"m)

V'=SxcosZ 4 ¥ 5% wsin® Z

Instrument parameters: See page 42—,

The “C+ R correction’” parameter can be used to switch
on and off the curvature and refraction cormction and to
salect the refraction constamt value. Options are: 1, Off, |
2. On: K=0.142, 3. On: K=0.20. '




WIEASWNEMEN |

1) Sight tha cantre of the reflecting prism
with the SETAB 1atesoope,

2 minutes 10 allow prism sighting,
“Signgl” iz dignlaved,

| Signal

When the SET4E s correctly sighting
Signal  # the prism, and the returmed besm

E— strangth is adeguate for measurement,
a =" gymbol appears on the display
and an uptional oedio tone is output,

_— . 2 HiiE . S .

*Instrument parameters: Seo page 42—,

The “Return signal audio tone' parameter can be used to
switch on and off the sudio tone which iz output when the
EDM is correct'y sighting the reflecting prism.

e e el S — S =

-2z



10. DISTANMCE MEASUREMENT

Betore distance measurement, ensure that:

(T The SETAB is set up correctly over the surveying paint.

@ The remaining battery power is adequate.

(H) The wertical and horizontal circles have been indexed.

@) The prism constant, curvature and refraction and atmos-
pheric corrections have hean carractly set, [Sze Saction

2.

& The SET4E is correctly sighting the reflecting prism and
the returned beam strength is adeqguate for measurement,

b
o5 Vi
5 234,567 m
Zh A1%12' 35"
HAR  12°2345"
| AT
s dingz
Prwain®?
|\ H 23 .812m J
ZA B1°12'35*
HAR

12°23'45"

2]

e e e ne v e e e e s s 2

“8 dist” is displaved while the SET4R
maasures the distance.

After 5.5 seconds (fine measurement
model, the slopa distance wvalus and
the wertical and horizontal angles ara
digalayved,

In the repeat and tracking measure-
ment modes, press GEJ 0 stop the
distance measurement, (In single meas-
urement mada, this sten is unneces
sary.}

Hornizontal distance and height difference:

To measure horizontal  dissance or
haight difference, follow the same pro-
cedure as described above, but in step
1), press [l for horizontal distance
or press g for height difference,



= WNote: A display of "Signal ol o

"Timeouwt” means 1hat the re-
N dist’= wrnad beam strength has de-

creased  during  megsurement,

Ernsure that the line of cight &

W 16 B45m fres from obstruction, pross
Za B1712'35" 1o clear the “Timeout™” disolay

HAR 1272395

and re-start the measuremont,

3 After distance messurement has been
performed and stopped, the Becall S

lrmsr rmmes bm swmad #m Aliamlocs she Fallmau

Each distance value displayed is the result calculatea from the
Most recent megsurement.

(To return 1o theodolite moda, oress @&,

— 24



11. PREPARATION FOR COORDINATE
MEASUREMENT

The SETAE caloulates the 3-dimensional coordinatas of the peism
position, To caiculate the £ (Height) coorcinate, first anter the
instrument and target hedghts, Ther the Instrument station coordi-

nates,

By entering the Backsight station coordinates, sighting the back-
gight station and pressing a key on the SETAR kevhaard, the
harirontal angle can be s=t to the azimuth va'ue,

11.1 INPUT OF INSTRUMENT AND TARGET HEIGHTS

Press function km.rs—|

to select operation |
A |

1. Sat valua |

2. Config J

1. AZSDang |

2 Imstr Ht

3 Tarpet Hn ||

!!j.;trumnt
Ht: 0.000m

1. AZ 50 ang _|

2. Instr  Hi
3. Tarpet Ht |

11 Fram the SET4R Basin moda, prass
b 1o enter the Meaau minde, "MENL"”
is displayed in the small dispiay.

2

Select the "1, Set valus” ootion by

Crassing E

1 To input the Inst-ument height vzlue,
press il to gelect the "2, Instr Ht"
opticn,

=

b Input the instrument height value and
press to enter it in the mamory,

A Todnm it abkainhe ~fF 1T BEETm inmodt

5] Ta input the Targat beight valug, press
& ©o select the '3, Target Ht' opticn,
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Iamat |
He 0LO000 m |

< Input value = B5)

1. AZ 50 ang
2 Imstr Ht
3. Target Ht

Bl In the same way @5 describad in part
4), input the target height value and
enter it in the memony.

The display returms to the Set value
Mmani.

71 Press @@ {exitl 1o return to the main
mienu display,

8} Fros §B ogain to exit from tha Manu
made to the Basic mode ["Press fune-
tion keys . . " displayed),

® Entered data should be  bDatween
-0020 902 gnd +A000 409

# Tha imstrumens and  tarost  haioht

displayed va ue.

11.2 INPUT OF INSTRUMENT STATION COORDINATES

ST JM:  0.000
E 0,000
Z [rv] R

< Input M-coord = (BT

QIsayea, ana TNe CUrsor TIasnes De-
side the MW-coordinate.

21 Input tha N-coordinate value and press
to erter this value in the memaory,
Tha cursor maves to the E-coordinate.

—2h -



< Input Z-coord =
Press function keys
to welect oparation

Press functlon keys
to selpct operation

+ Gl
BS N 0.000
E 0000
z 0000

< Inout M-coord =

Press function keys

to select operation
)

t and Z-coordinate wvalues n the
memaory.  The display returns to the
Basic mode,

& The instrument station coordinates ara
stored in the memory forabout a week
after the SET4E is switched off,

® The entared data should ba betweasn
-9099 999 and +2009 909,

i Mirimn Andka moced menes B - mlane -

1) In the SETAH Basic mode, press B +
[
= o0 enler the Backsight station
coordingte setting displav. Previoushy-
entered backsight station coordinate
values are displaved and the cursor
flashas on the M-coordinate position,

2] Input the MN-coordinate value and prass
E3) to enter tha value in the memory.

play ratuins o the Basic imade,

* The entered values remain STOred in
the memory of the SET4E for about
awesk atter the instrument is switched
off.

# Entered values should be betwesn
~9905,009 gng +9990. 599,

® During data entry, press to clear g
displayed valua,



RN MY DAY ISTED 31 PSP S P PRI AUrS | e
Ater input of the Instrumeant ano Backsioht station coordinates,
tha SETABR can calculate the azimuth angle and can set this value
1o the horizontal anole.

M Basksight
station

a

Instrument station

Azimuth ange

—_— e e
Prass function keys |I
1o select operation

1) With the SETAB sat up over tha Irstru-
ment station and in the Basic mode,
sight the Backsight station,

=l +ﬁ 2] Press B+ ﬁ to caloulate and set
the azimuth angle to the horconts
Calpulating | angle,

: “Calculating™ is displayed during cal-
culation,

The SET48 returns 1o the Angle meas-

e
Zh B7"3d an urernant made and displays the vertical

HAR  SPd®200 107

| 2 —

Mote: If the azimuth angle is already known, it can be input
directly using the “Set the horizontal angle to a re
guired values” procedure described an page 74.



12. COORDINATE MEASUREMENT
12,1 3-DIMENSIONAL COORDINATE MEASUREMENT

Slope

Prism helght
distanca

Varzical
angla
|D?JBT

zenithl

Prism station

" Instrument

~=ee_hiight
H""—--—"_,_,':-":_FH

The following formulas are used for calculation of the 3-dimen-
sional coordinates:

M-coordinata = Mg +5 x sin 87 x cos 8y

E-coordinate = Eg + 5 % sin fz x sin fy

Z-coordinate = 7 + Mh + S x cos 82 = Ph
where:

Mo, Do Zg0 Iistiormentl stalion coordingles
5o Slops distarue
Bz Werlical angle (07 &L senith)
By Azimuth angle
b Iesloarant hight
Ph: Prism height

#® When measuring 3-dimensional coordinates, 1t is first necessary
to enter the Instrument and prism heights, Instrument and
Backzight station cocrdinates and calculata or input the
azimuth angle (see pravious pages).

Prass function keys 1) Sight the centre of the raflecting orism.
o salact operation 2 Frorn the SET4R Basic mode, press

.



T, 1 “"Coordinate'’ is displayed during meas-

B ~Goordinate’; LremEnt,

After B secaonds (fime measurement

N 123 456 model, the M-, E- and Z-coordinate
E 345678 values are displayed.
£ 34.567

3} In the repeat and tracking messurs-

ment modes, press @ to stop the
coordinate messurements.  (In single
meagremant mode, this step is un-
necassany. )

12.2 TRAVERSE-STYLE COORDINATE MEASUREMENT

At the first survey station, after entry of Instrurment and Prism
Faiglhts ans estrunenr sl Rackaghtl slatc o rorrcinates, sst-he
dasirnihegngla frove the Iestrornsnt angl Backs bt coosdingbes sed
ther Tessure the 3-dirersion:! coorsimalas of e onExl sureey
slation Dwizes o7t the SETAL z-d mcwe it zo the nest stet'on
ard e=1 0T e Oy osighlirg boc< on b Tics, suevey gzation and
pressing a key on the SET4E kevbcard, the new Instrument
station coordinates and arimuth angla are set in the instrument,

r
HN o
| o Tao station Mo, 2
| I o
Ingtrumans : >
station 1

Sration Ma. 1

Backswght siation Arirmuth angle

11 Fram the SET4E Basic mods, entar
the Irataenast and Prism heinkts ond
Ins ~omert a1 Backs'oht station oo-
apdlicg s, e et The 3zimath angie
Trame e Tastoorert sad Ssccsighs
stotinn e ates, Hoo Bections
TM1,112, 712, 114

— 3



2

L%

e o
! Press function keys | 3
| toeelect operation |

@5 5l

5tn pt replace?
e /Mo {Exit)

hill

= 6l
Replaced |

'

ZA 28"12'36°

HAR 291°27345°

From the Instrument sTation, measure
thoe Zdimensiong! coordinalos of Ste-
thon Mo, 1, 150 Section 1270

U Ewitch the SET4E o°f, and vowes tho

instrument 1o station Moo 1 end set it
up over the survey poinl,

Froem Station Mo, 1, sight back an the
original instrument station,

n the SETAE Basic mode, press (B +
ﬁ to set the new instrument station
coordinates and azimuth angle in the
natrument, The instrument asks
whether the new station coordinates
ara 1o replace tha greviously-stored
Ones,

To zet the new instrument station
z Tas
coordinates, press frca B

The display shows “Replaced” to
signify that the coordingtes of station
Mao. T have bean sat in the instrumant,
The instrument then calculates and
sats the arimuth argle and returns to
the thecdolite moda,

~Al =



13. REMOTE ELEVATION MEASUREMENT

Whan measuring the hoight of cerlain chjeots such oy overhead
powin cables where the reflecting prism cannot ususlly be piosi
ticred, 1he Memote elevation measarement function can ko usad
to caloulzlz tha hoighs asbove the grourd usng 8 poinl dirsetly
abowve ar below the object.

- Qe
T
Vertical angle _J3_;:: [
of objsct ~a ) L = hy | Ohbject height
Wertical angle ~ g " H ahove ground
of prism =

1
- Prism height

h

t

13 He= o tee eellecting peosmm dirzclly
abowe or belowe the chircl 1o e sur-
wveynntl using an optical nadic or plure
riel for @anle slftl_lirlg_

1 Measurs the prism heighl shove the
ground and input it inmo the SFETA8 by
uzing tha “Target Ht" option in the
fare mode Seoe page 2h Tar oroce-
duras i inlecine the aenst Reickt

— 32



4) Accurately sioht the object,

e e E e SR s G et g et

E HAR 1472345 |

G} Press ﬂ i stop the neasurament,

Mote that the vertizal angle limit for this function 1s £82% from
the horizontal, and  the Ht walug limit iz +9002 0495 m

(£32B0E 33 f1).

- 33—



14. MISSING LINE MEASUREMENT

This Tunclion dllows e caloclation of e slope distone:z, horis
rontal digtanse and beighs difference batessn the starting posi-
e [Py andd any olbier poimils, b s also possible o change the
starting postiot 1o Tnat of the 'ast-maasured poing,

F!
Horizontal - |
dhstanca (H]
=3 LY eSS0 UL e
(For full descriction of slopa distance
5 234 5587 m

measurement, see page 23.) Press 5
to stop the measurament, if necassary.
The measured values are stored in the

Zh B1%12'38"
HAaR  12°2345"

P R a LS PR I L

| s 276.890m After about 6.5 seconds (line measure-
H 234.BRTm ment model, the Slope distance (5),

W BO.012m Horizontal distance {H) and Haeight
—-l diffarenca (V) between points Py ana

Py are displayed,

-3 -



5 Z31.E1Zm
£ BE1712' 36"
HAR 1272345

068T
G +

Point replace? |
Yes Mo (Exitl

Replaced

Charge of starting position

The starting position (Fy) can b changad
to the last-rmeasured position {eg. Pa), by

. O SET
pressing B + G- Only the fast-

measured point can be used In this pro-
cedura,

G} After measurement to the prism point
B EEN
leg. Pyl pres W+ & to use this
point as the new starling point,
The instrument asks whether the |ast
measured point is 1o be used to replaca
the original starting point.

T) Press g to sat the new starting point,
The display of “Replaced” coafirms
that the new starting point has been
sel. The display then relurns to the



15, SETTING OUT MEASUREMENT

In Setting out measuramant, the instrument displays the ditter-
ence betwesn previoushy-entered setling out data and the meas-
ured value, In the SETA4E, it is possible to set out a harizontal
angla, distance, remate elsvation measurement ar coordinatas.

15.1 HORIZONTAL ANGLE SETTING QUT MEASUREMENT
Entry of the horizontal angle value to ba

Press function keys | sEt put.
ta select operation
i 11 Irt Basic mode, press [@g to enter the
henu made,
1. 5et value The menu gotions are displayed,
2. Config
= 71 Press B to select the “'Set value”
opticn,  The Set valus options are
1. AZ50 ang diznlayed.
2 Instr Ht
3. Target Ht
[==] 31 Press B to select the “AZ 50 ang”
— SR option, The previoushy-entered hori-
CAZEC ang | zontal angle sattinoe out vadue Gs dig-
SHANT orarad” MRS

Conpiet oans ertor The herzoesl sagle
stitg ot deta usirg Lha 5F 142 ko

Basic moda,

— 36 =



Harizontal angle setting out

Prags tunction keys

| | SELLIEL L 1TSS TR Tl 0 S uns

Taraet,
The setting out data is displayed as
fol lans:
| dHA 345’66 [------ dHA: Setting out data -
| HaR 120%00°00° |--- Measured horizontzl angle value
S —— - --- HAR: Messured horizontal angle

When dHA becomes C00'007, the
target is on-ling,

® The dHA value is displayed +180°,

® The anterzd setting out data should be
hetween 0F to JG0%50° 65,

& The dats ie gtored in the memary for
about a waek after power off,

®Press B to clear a displayad value
during data antny.

& Press to return o basic mode after
complet on of setting out.

15.2 DISTANCE SETTING OUT MEASUREMENT

In distance setting out mode, it is possible to et out a slope
distance, horizontal distarce, height difference or remote sleva-
tion value after inputting the required velue,

Press tuniction keys
to select oparation

Entry of distanee value 1o be et out

] . ——
+ 1) In Basic mede, press @@ + & o
enter the distance setting out data dis-
A+ %0 distance play. The previoosly-entered distance
i C.000m satting out value is displaved,

—37 =



< Input distance =

Prass function keys
to select operation

21 Input and emier the distance setting

rnt mata nginn the SETAR wavhinard

IEMErE VAIES  (TIUSL D DELERD
-2099.990 and +9999 993 )
The disclay relurns (o the Basic mode,

Distarce setting out

val ues are displaved as follows:

Cisplayed valua
= Measured value - Satting out value

Whern tha walue boecomes 0000, tha
distance has been sat out.

6] Presz B85 10 return 1o Basiz mode,

Jg —



15.3 COORDINATES SETTING OUT MEASUREMENT

In coorginates setting out maeasurament, after entry of instrurment
and Prism haights and instrument and Backzight station coordi-
nates and setting the azimuth angle, input the coordinates of the
point 1o be set out. The SETABR cslewlates the setting out haori-
ontal angle anc horizontal distance and stores the values in the
memory, By selacting the horzondal anale and then the harizon-
tal distance setting out Tunctions, the required coordinate location
can be set out. The Z-coordinate can also be set out using the
setting ot coordinate tunction.

M
A

o

Backsight
statian

Instrurment

station

Present priem position

Azirmuth 1o J

Rl 1'::' - & distanos

Position 1o
b= et oul

i
-~ Diistance 1o be
sel out

T

Press function keys
to select cperation

==r
B
PN 0.000m |
£ 0,000 m
rd 0.000m |

E

1} From the SET4B Basic mode, anter
the Instrument and Prism Feights and
Instrument and Backsicht station co-
ardinates, Then st the azimuth angle
froem the  Instrument and Backsigiil
station coordinates. [For procedures,

J see Sections 11.7,11.2, 11,3 and 11.4.)
2

From the SET4E Basic mode,. press
=+ % to input and enter the co-
ordinates of the point to be set ot
Previousiy-entered setting cut coordi-
nate values wi'l be displayed and the
cursor flashes at the M-coordinate posi-
tian.

T .



< Input N-coord > [ 3} Input the N-coerdinate of the point to
be set out and press B to anter It in
the mamary.,

< Input E-coord > [ 4 In the same way, inpus and enter the

E- and Z-coordinates. The Instrument

< Input Z.coord = @ calcufates the setting out horizontal

angle and horizontal distance values,

— stares them in the A2 5-0 and distance

Press function keys | 50 memories, then “elurns to the
to select operation | Basic mode display,

MNote: Always pertorm the procedures
in the above order or the calcu-

lation may not e correctly
dona.

" dictanes > distance betwesn the prism position
anr the pesition 10 be sel oul.

B) When thre disclaved setting out dis- =
tance value becomes Om. and the anale

H 0.000 m
Zh A171723R"

e i meim s em
Iz select anzration |

- —



‘ B0+ |

N CLO00

E 0,000 m
2 10,0040 rey

JAVIENT LI L UL L L G TR 1N, T
position until the AZ velue is rero.

When the AM, AE and AZ values are
all rero, the paint Ras been st out at
the required 3-dimensgional coordinate
pasition,

— Ay —



16. INSTRUMENT PARAMETER SETTINGS

| Press function keys

1o select operation

(=

1. Set value
2. Config

==

& Recording
Out Code Tat ht

16.1 ENTRY TO PARAMETER SETTING MODE

1) Fram the SET4B Basic mode, press

to enter the MENU  mode.

"MENUY s displayed i the small
Uper sCreen.

2 Prace [0 to selact 2, Cenfig” 1o entar
the Corfic (Instrumcnt parameter sot
ting) mode,

The first parameter *' Recording” is
diaplayved,

& The “$" symhol means that the ik
and B kevs can be used to move up
and down through the carameters.

® The parameter optiors currantly select-
ed are displayed on the battom ling of
the screer,

In Parameter setting mode:

® To move to the previous parameter, press @-
® To move to the next parameter, press ke .
® To chenge the parameter optians, pross B, The para- |
meter options are cisplayed.
Press [ to seleet option Mo, 1.
Press [pgid to select option No. 2.
Prass [ to salect option Mo, 3.
After selection of the options, the display returns 1o the
parameter display, The selected option is displayved on
the bottom line of the screen, Each time the instrument
parameter options are changed, the new settings replace
the previous settings stored in the permanant mamary,
® To exit from the option or parameter displays, pres: G5 .
The previously-stered values are retained in the memory.
Continue to press to return to the Basic mode,

—



16.2 SUMMARY OF PARAMETER OPTIONS

Farameter setting made:

Pravicus paramater: GEg
[, e—a— T e

e larneLe LI
Recording 1. Sat code (*1, Set 2. Skip}
2

. Sat target Ht 1*1. Set 2. Skip)

Audio for returr 1. On
signal 2, Off
Raticla *1. Bright
illumination 2, Dim
- 1. On/OHf by key operation
ligh rol
Backlight contra 2, 30 seconds timeout
*1. 30 minutes timeous
At er off
PR 2. Power OnjOH with switch
? ] *1. Metres
Distance units 3. Fest
*1. Nons
C & R correction 2. Applied, K =0.142
3. Applied, K =020

Temp & Pressurg
wnits

f

-
€ I —

. G4+ mbar
. *C+mmHg
. (1. *F+mber 2. *F+mmHg

3. °F +inchHal

-]




Pararnuater

Angle units

]

i *1. Dagreas

Oplions

2, gon

| Angle resolution

1. 5" (1mganl
210" (2 mgon)

W oangle format

Tilt correction

*1. fenith O°
2. Horizantal 0°—380° {0—400gon)
3, Horizamal £90° (£ 100gon)

1

. Yes

2, Mo _.
WV indexing ; :ﬂi:::lml
H indexing ; iﬂi::ial

1. Baud rata (%1, 1200 2. 2400)
R3-232C format 2. Checksum {*1, Yes 2. MNa)

3. Parity bit (*1, Mo 2, Ewvan)
Configuration fiiitialize: Yo
default et

* Parameter options set at time instrument left the factory.
These options are reset when “Configuration default set” is

initializad,

S



16.3 CHANGING INSTRUMENT PARAMETER OPTIONS

wl l' T E‘. (Fress H’ tu Rt

-

| - Wetich l |—:-1I-_ * Brighn - St_rliuna _rra-[ia_;ég
luminatiar Y il P L illu Mination

2 Dim [~~~ Weak reticle
L lluminatlaon

[ Brigha



T fid (Pross g to exit]

[ | [ = Auto power aff
= fute possr off | "m* ‘1,0 30 min veneout |- =< afver 20 min.
| 30 min tmecut | 2. Coraaicid e Pt:-mr on/off with
o

= |
- Enter valuas in °C
& Tarnp & press -@.. H2 0 & miter ed B mbar
unity 2 "ChmmHg | -—-Enter valuasin "C
"G & minar 3. Mext -en  HmmHg
== Go te next display

sCr@an

~-Enmar valuaeg iv 2 F

1. "F & mbar - & mbar

2 *F & mmHg  |--e-- Enter valuet in °F

3 °F & inchHg ity R
“-Entar values in °F

inchiFg

— 45—




r-Aangle disolay
= “1 mgan

----- Angle digalay
107/ 2 rmgan

I

=== TragTioogent

=g l T = Prose el to swith

! i I - T ~=Tilt correctian
¢ 11'.:::‘;“ - dive |-- = applied
2, Mo =mee COrTECTION NOT

Yei | applind

E’l 1 i+ (Prass i to sxit)

r=Transit telescops

& W indexing ““"I oEE ke [z % Ingex
Aute 2 Manugl @ |s==e= Index by F,L./
—_— —— F.A. sightings

== $ 1 B (Prass B0 1o axit)

A ——— o ~-Autate upper part
[ @ Hindixing B LA -t ndex

Auto 2, Manual ~mues |nglex gnd O SET
art powar on

m‘ * (Prass @ to exith




T @- [Press tn pxit

) T

& AS232C formm -@#I 1. Baud rate |

1200 Csum | 7. Chesiyum b ¥ 2400 baud
e g} L 3. Pariy win

| E Ve tenani

ml tEﬂ' :Pramﬁma:iﬂ

& Cenfiguiaticn -E-ﬂ-

Iritailize ok
chelmilt st

¥esNo

Inigimliend

Default darametor
smitngs Tave been meami

E'I ' [Prass mtn mxitl

“Recording” parameser

e G =




= W NS

Instrument and measured data can be oulput 10 an external devica
uging the SETAE keyboard. |temswhich car e recorded include:
nstrument identification {(Mams, Serial number and Program
software varsion), Station point data (Date, Station point Mo,
Opticnal point code, (nstrument height, Atmospheric correct 'on,
Instrume t M-, E- and £-cocrdinates and Instrument parameters],
and Measured point data {In various data formats with point
numher aned optinnal aoint cnde and tamgat haight inpuats)

[ mstrume 1 parameters: See pags d7—

The "Recording” parameter can be used to select the data
recording options.

These options are: 1. lnput [1) or non-input {2) of target
point code deseription, and 2. Input (1) ar non-input {21
of target height for each measured point.

— 1) In the SET4E Basic mode, press g 1o

Presa function keys entar the REC [data |el_ﬁrd:'ng] meni.
e sElect oparaticn “REC™ iz displayed on tha smal! upper
Se— display, and the main display briefly
bd showes that the data s being oulpul (o
l an external device.
Extarnal device
r Select data format/Record data display

—ad -



1. Select data format {not necesszry if reguired data format is
olisnlayed]

The displaved data format 2. 5%, | | can be changad, if -equired,

vsing the o and e keys.

The options available are:

B. SV H Measure and record the targat Slope
* i distance, vertical and horizontal angles

W, H, Tin Maasure and record the targat wartical,
L kharizantal and tilt angles
ME?Z Measure anc record the target North,
eyl Erst and Elevation coardinates

Maasure and record tha target Morth, East
MNE Z+5 W H ard Elavation coordinates and Slops

+ digtance, vertical and horizontal anglas
- Irput and record station point deta
B | Stnopoint data {See pags 53.)
Instr 1D Record Instrument 10 data 1See page B6.)




2. Record the data
D For [svn], [vr 7], [n ezl and [M,E 2+5 v H]|

formats:

1) Sight the centre of the prism or targat,

* Sclect format:
s.v.H
Record?: ¥es/Mo

Target point 3) Erter or confirm the target paint
Mgz 100 number, The number disolayed is the
last measured point number +1. To

. =k r L .
bl {'Dr IRELT YL confirm this point number, press &),
e, then (). Toanter a rew point number (hetwesn

1 and 9309, use the SET48 keyboard
numerical kays to input tha paint
nurmber, then press m

& |7 the "Sot eode” =nd “Set target Ht”
parametes have been =et to “Skip",
the SET4E measures and displays tha
selected data. (See B) below, |

I



Ay It the “Recording” parametar “Set
< Dptional cade entry > code’ oplion is “Set”, inoul the re-
quired code using the B, bedr and

numerical keys as follows

& ABCDEFGHIJ [] = ABGDEFEHI.I]
Press (1123456788 'l

£

| HLMNEPQHSTI

| cowxvz ,—z|

g.g. TREE_SIZE_10
® The last-antarad code value je gtorad in

the memory and is displayed when the
et code is 10 be enterard,

- T 1 i rF

Bxit, press fEg acain,

- 02 -



L Lol LacgEt

wa sl A T

Target Mo, XEKK
Ragord end

& SUIBCET Marmat:
Stn point dota
Recard?: Ya Mo

Yuw

Date vy, mm.dd
82.11.20

< Enter date = m

S point
ey 3

< Enter Stn No_ > [Eg)

1)

1M BE AT MeAsUras and displave ong
set of the target point data in the
selectad format,

The messurad values flash while tha
data is being recorded, then “Target
Mo, XXKX, Record end" 15 displaved
1o show that the data has been suoonss
fully recorded. The disalay returns 10
the “"Select format/Record’” display.,

It thers i5s spma problam with the mas-
sured data, "Data error” is disolaved
and the data will nat be recordad,

If there is some problem with the data
communication, the data error display
“"Record error” will be disclaved and

(During the data entry and recording
procedure, to exit, oress E80.)

The display prompts for the entry of
the date in the format “yy.mm.dd"”
["ear Manth. Day),

Enter or confirm the date using the

B ey

The display asts for the entry or con-
firmation of the station point number,
The number displaved is the previous
staticn point number +1,

Fress e tonfirm this numiber {or
input a station number {batwean 1 and
Da99) and enter it with B8,

-89 -



< Optional code entry =

[Les reenrer e E e e - el an akep T
2 ARCDEFGHI 3 It the F.'.e-:ur.dlrrl? :.w.—.rlamu.ie. S_ut
Press 0123456780 PO DN B DEL S Torit e ke
ol guired code as described in 4} on page
Lo 52,
_!.".ftr q) The display requests the instrument
THi7 1.500m 1 - E; O y
height walua, Enter or confirm the
T A i i i i
& Ergsr Hr > E instrument height using 1he ke,
Caleot B} The display now asks for the input of
1. Set Dppm the atmospheric comection value, As
2. Set vuluw i Section 3.2 on pege 18, input Eﬂ
| | 1o set Dppm, which is recorded as a
E m temperature and pressure valus, or
\ press i then input the semperature
and pressurs, prassing Bhg to entar
T. 15°C each value,
P. 101 3mbar
I
Input temp
oo "0 o G
S“I Input prass (g
T 1 Rl Tha Aiealaw sebe far tha ranfirmatinn
L



510 point deta 2
.

LR RN E Y

+

Record end

!

& Select format:
Stn point data
Aegord?: Yes/Na

= Select forman:
Imgtr 1D

Record?; YesMa

LN
s lmger 1D

L

Aecord end

i

# Select format:
Irgtr 10
Record?: Yes/Mo

1

P

At by ol e Zeoocra nate velue,
thie display flashes “Stn point data”
while the data is being recorded, then
“Record end"’, and the display returns
to the “Select format™ display,

I¥ there is some problem with the data
communication, the data error display
“Record error” will be displaved and
the datz will not be recordead,

Prass ﬁ to start the data recording,
The display flashes "Instr 1D whils
the dawa is being recorded, then
"Record end" and the display returns
to the "Select format” display.

If thare i3 some problem with the daza
communication, the data arvar display
"Record error’”’ will be displaved and
the aata will not be recorded,



18, CHECKS AND ADJUSTMENTS

It is impartant that the SETAB iz pericdically checked and adjust-
ed, In addition, the instrument should be checkes after trans-
corlation, long siorage or when damage 1o the instrument s
suspecied 1o have cocurred, The checks should be performed as
follows.:

18.1 ANGLE MEASURING FUNCTION

18.1.1 Plata level

18.1.2 Ciroular level

18.1.3 Reticle adjustments
al Perpendicularity of the reticle to the horizontal axis
b} Wertical and horizontal reticle line positions

18.1.4 Coincidence of the distance measuring axis with the

ratirls

NES 2578
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31 Tum the upper part 90° {100gon} until the plate lavel is
perpendicular to a line betwsen levelling scresvs A and B, Than
centrz the bubble by tuming levelling screw C,

Levelling scraw
Plate fevel bubble

4} Turn the upper part 180° (200gon). Correct any bubble
deviation by half the amount with levelling screw C,

=
i

5) Carrect the remaining half deviation by turning the plate lavel

pasition far any position of the Jpper part,

[

/"_:._-l'-'\ - @

-57



18.1.2 Circular level

Whan the plate leval adjustment is complate, the circular level @
should be checked. Mcte the direction off-centre of tha bubble,
Loosen the adjusting screw @ farthest from that direction and
tighten the other adjusting screws to centre the bubble, Ensure
that the tansion of each screw tiahtening is the same after adjust-

18.1.3 Heticle adjustments

a} Perpendicularity of the reticle to the horizontal axs

1) Select and sight & clear target on the upper part A of the
vertical relicle line.

2) Turn the telescoge slowly upward with the wvertical fine
mation sorew 88 ontil the target slhides o the lower part B
If the target is still centrally within the vertical lines, no adjust-
ment i necessary, 1T necessary, adjust as Tollows.

3 Urscrew the reticle cover @@,

41 Sligntly lnosan ona vertizal and one hor zontal adjusting sorewe
by = cwrLain srnout.

r Pere a small piace of plagtic or weod agaics ona zide ol <he
Top adjusting sorese as & hooffer

6l Lok through the evepisce a9a gantly lap The piese of pasic
ar weod to rotate the reticle shchiy.

S EE =



7| Be-tighten the two adjusting screws (loosened in d)) by the

it rafl - e B b N i = et il

21 After indexing the vertical circle, sight the targe: and take the
horizortal anagle reading in face keft V1), e.q. ap = 18°34°00"
la; = 20,630 gon) and the wertical angle reading, eg br=
90°30'10" (by = 100.559 gon),

-6l _



A Mzzr oo faoe vight (Y2 sight he s Largo s Take U -
zontal angle reeding, eg. a, = 19873410 (a, = 220,633 gan)
and the wvertical angle reading, eg. b, =269°3000" (b, =
289 444 gon).

4} Calculata a, - ap, by + by,

ap - ;= 196" 34'10" - 18°34'00" = 180°00" 10"

{a, - a; = 220.633 gon - 20.630 gon = 200.003 gon)
b + by = 26873000 + 80730710" = 360700 10"

thp + hy = 298.444 gon + 100,558 gon = 400,003 gon)

8} When the reticle is in the normal position, vour results should

show that a, - ay is within 207 {0,006 gon) of 180° {200 gan)

and by + by s within 207 10,006 gon) of 3607 400gan). 1f the
difference of a, -a; from 180° 1200gon) or b, + by from

360* (400gon] is 207 (0008gon) or greater afler several

checks, odjust as follows:

fhile still in face right (W2), use the horizontal and vertical
finre motion screws 1o adjust the lower display, a,, and the
upper display, be, 10 read.

&

ajy +a
dg =T' +a0*
by = b
b, = s o + 180°
2
Exarnple:
If a; = 18°34'00" a, = 198°34'30"
b; = 90° 307 10" b, = 269°3010"
ajta 18°34'00" + 198°34'30"
3= 4907 s ———— . v 00°



B/ Remove the reticle adjustmant covar &,

9) Adjust the reticle sideways with the adjusting scraws until the
target is centrally within the vertical lines, and then adjust it
up or down with the screws until the target is centrally within
the horizontal lines.

For example, to move the vertical reticle to the right (left}
sica, first shghtly loosan the left (right) agdjusting screw, then
tighten the right {left] adjusting screw by the same amount.
Repeat until the reticle comeas close to the target cantre,

Im the same way, 1o move the horzontal reticle line down
{up), slightly loosen the top [bottom) screw, then tighten the
bottom (top) screw by the same amount and repeat until the
reticle comes close to the target centre,

/i TN
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10} Heplace the reticle adjustment oouer,

raticla
When the raticle has been checked, check the distance measuring
axiz relative to the reticle as follows,
11 Level the SET4B. Set up the reflectirg prism al a horizontal

dlatmmmnn mf Ef o am 90U me (1R e SO0 dah

82—



A1 Fowrr mcre raodings g noencssany.

[helow] the sighted direction in 2} above,

B] Check the differences of Hy (H.) against H, and 2, (Zp)
against .

When the four differences obtainec are all larger than 3°

(0.056 gon), the coincidence is normal. |f the differences

cbtained are less than 3 (0.056 gon}, pleate contact our agent.

—E3 -



Laval the ingtrument
Hgrasar v 1ch UM
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inplayed? £
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"Eali chock OR™ Mo
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displayed? i
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Select e, reel

EDM nmaasurement
mode

e ]

'

Replace or charge
the battory 1
Chack contact of |
tattery arminals |

T
Powar switch O

Mg
% ige” Haahey?

e

Dhstance d splayed % Mo

atter Fi.5 secnnga?

Hstance Joplayed

il Ao fone hegrd?
i
“Be S “Battery is low"
duplayed?

penEalvaly

L

3

nmﬂ_ll

anMMﬂIFJ

Puorwer gwitch OFF |

Chack I complete

v

—BR —

Contact pur agent



18,22 Additive distance constant

The additive cistance constant of the SETAB is adjusted to O
before delivery. Howavar, the additive constant can change with
time ang sooshoold be determined periadizally ane then Lsed fo
correct distances measured,

11 Drzterrcriving the addilive cistance constant,

is ot availlable, -
g. Select points A and B on flat ground about 100 m apart,

and  in the middle.
b, Set up the SETAB at A, and measure the distance AB.

Mote: [Ge sure orism height is the same as the heiaht of the

— BR—



. Bhift the SETA8 10 C, and measure tha distance A and CB.

s B



BY FACE LEFT, FACE RIGHT READINGS

Lika avary theodolite, the SET4EB will hava a vertical index arror.
For angle measuremcnt of the highest accuracy, the vertical index
error can be ramoved as Tollows.

OTT TNE INSTrUMEnT.
2} Emsure that the SET4E is level, switch an the instrumenit and
maka sure that the display appears ag shown balow:

24 Fare 1
HAR 0OSET

3] In faca left (V1) accurately sight a clear target at a horizontal
distance of about 30 m.

oET



R] Maxt, in face right (W2), accurately sight the same targe?,

O BET . :
&) Press (@) and @, When the vertical circle is indexead, the
display appears as balow,

ZA  288°GEO0"
HAR DSET

# |f the power switch has been turmed OFF, the vertical circle
must be indexed again.
When moving the SET4R after messurament, turn the power
QFF,

& |ndex the horizontal circle,



20. FOR DISTANCE MEASUREMENT OF THE

— 70—



Example:

Zn-2 -

P, = 1l.'.l{LmIII e 18,400 E1n+ u.c::rss? Il";t"'J] }

Py = 760 mmHg Z,=330m £, =6B50m

1, = 20°C t, =20°C t; = 18°C

P, = 10{"““ 780~ Js.a00(0 f:.ﬁnam x 20} Jl'-:l, 291
{Log 780~ o |

= 71 —



21. POWER SUPPLIES

| Use the SET4E only with the combinations shown here,

Mote: Whan using the SETER with exiernal power supplies, it is
recommended that for the most accurate angle messure-

————— ale PR Lo [ =T S i =



Battery charging precautions

- 73



All Sokkisha reflecting prisms ard their accessories have stan-
dardized screws (58" x 11 thraad) for easy compatibility.

N * All the squipment described

ARE3TP APE11P above s optionat,

Target fluorescent paint tirisving al 'owes clearer sichting in adverse
Al iy i,

— -



Precautions

A Macadillh: dans dbha callantlos nelany deciaeds flha loade s aab

e e om0 PSR ReLmrerremn SmagTAM REGLa man e [arrR e

the aptical ulummgt ot the H: T4B.

i



23. STANDARD EQUIPMENT

Lenshood ,............ 1

TR



24. OPTIONAL ACCESSORIES

24,1 INTERFACE CABLES DOC1, DOC25/DOC26/D0OC27

The interface cable DOCT can be wsed for direct two-way com-
munication betwoen the SETAB and 5 host computer. This cable
is not provided with a connector on the computer end of the
canle,
Also avallable are: DOCZ25: NEC connector

DOC26: (BM connectar

DOCZ7: Toshiba J3100

LAICELIIr s LEll D pRr IR ITIERE T Liie Rl 500 RPNl LR TIREESSLIr =
ments can be verified in the fiald,
The stored data can be transmitted to a data processing systam,

=R =

Pover source: TaA” (UM3) x4
Mamory typa: CMOS

R 27 64 or 128 K

ROM 64 K
Kevboard: 33 kevs
Display LCD
Baud rate: 300, 800, 1200, 2400,

4800, DE0D bps

Cperating temperature range: O to BO°C (32 to 172°F)
Weight; 4509 11 Ib)

— 77 =



24.3 DIAGONAL EYEFIECE DE18

The diagonal eyapiece is convenient for steep obssreations and
in places whare space around the instrumant is limited,

Remove the eyepiace € by loosening the mounting ring, and
gcraw in the diagonal eyvepisce.

Serting up the DE18

244 SOLAR FILTER OF1/OF1A

For ocbaervations o the sun, and where glare is present. The
OF1 and QF1A (flip-up tvpel filtors are mounted an the abjae-
tive lens.

-8 =



25, SPECIFICATIONS

Distance maasurament
Harga:

Awerage conditions:

Compact prism CPD1:

iSlight haze, visibility about 20 km,
sunmy pariods, wesk scintillation)
60 m (2,000 1)

Standard prise APx1: 1,200m (3900 %)
Standard prism APx3: 1,700m (56007
Standard prism AFx9: Z200m (7,200

EStandard deviation:
Display:

Minimum disglay:

tiamm+3pom = D)

2 LCO dot matrix displays;

Tain display (48 characiers) and
cub dieplay (12 characters) an esch
Imstrurment face,

Waximum slope distance

1,990,200 m [6,661.66 fr).

Fina maasurement: 1mm {207 ft)
Zoarse messurement: 10mm (0,1 1)
Tracking measurement: 12 mm

(0.1 72l
WMeasuring time: Moda
Fino Cogrse Tracking
measura- maasLirg= measure-
ment miant meant
Slope distance
Horarntal di y s+ 258+ 2.0+
= ONEOIRS T tarks evary 3,535 | every 1s | every Dds
Haight difference
; Bs+ Is+ ds+
Coordinates 2
el every 3.55 | ewsry "5 | every 35
Rarmota elavation 1z +avery 065
| Horizental distance Ehs+ 355+ 155+
- hetween two points | every 355 | evary 15 | every 895

{When tilt correction is nos being applied, all maasuring timeas

are (.2 s8¢ less.)

ws BB




AW ITII W YT e r

Irnage:; Eract
Fiald of view: 1730° (26 m/ 1,000 m)
Minimum focus: 1.3m (4.3t

Reticla Hluminaticn: Bright or dim settings



Measuring mode
Horizontal angle;
Vertica angle:

Maasuring tima:

Sensitivity of lavels
Plate lavel:
Cireular lowal:

Optical plummat

Working durat'on;

Cligeging (fme:

Instrumant height:
Size:

Wizight:

Right/Left/Repatition of angles
Zenith OF (0gon) ar

Harizontal 0° i0gon) or
Horizonta! 07£90° (0 yun+ 100 gun)
Less than 0.5s

302 mmi
10 /2 mm

About G measurament at 2570
{777F), distance and angle maasure-
menrt; 8 hours at 26°C, angie meas.
urernent only,

Vahout 4,000 measuraments, dis
tance and angle measuremant, 7O
hours at 2Z56°C, angle measurement
only, with optional battery BOCT2)
12 to 15 hours, standard charoer
CDC1/CDCTID (depending on in
put voltages)

i1 hour, optional charger COC 124,
CDC13, COC16,)

236 mm

168 (W = 120000 2 371 (H}mm
tWithout Fandle: H: 330mm]

7.3 ko (wfinterna! battary)

— 8] =



26. MAINTENANCE

1) Wipe off moisture completely if the instrument gets wet
during survey work,

2) Always clean the instrument before returning it to the case.

The lens requires special care, Dust it off with the lens

brush first, to remove minute particles, Then, after pro-

viding a little cendensation by breathing on the lens,
| wipe it with a soft clean cloth or lens tissue,

3} Store the SETAR in a dry room where the temperature remains
fairby constant.

4} If the battery @5 discharged excessively, its life may be
shortened, Store it in a charged state,

5} Check the tripod for loose fit and laose screws,

The sneciticatizng and gensral sppezrance of the nstrument meay
be sltored at any time and may differ Trom Rose sppescing in
catalagues ard this opsratar's mae sl
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