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Thank you for purchasing the pentax Electronic Total Station PTS-V Sertes. This
PTS-V Series was developed based on the concept that operation should be
simple enough for mastery without extensive training,but at the same time the user
should have access to high-level and sophisticated functions. We are confident
that,by following the instructions in this manual.you will be completely satisfied with
the operation and performance of your instrument. We hope that you will continue
to enjoy and rely on Pentax products in the future as well.

Please keep this instruction manual in a
safe place.

In the event that the manual is lost, a
replacement can be ordered. but the user
will be charged a fee far repiacement
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" FEATURES 1

- Simplified key operation:

The functions of the five operation keys are displayed on the display panel using segment characters,
and the number keypad can be used to input numeric settings and numbers. Thus, key operatian has
been kept simple and minimak.

A large selection of application software

The equipment comes with 18 different application programs 10 handle operations such as traverse,
resection, coordinate stake-out, and coordinates. allowing various types of surveying operations to be
carried out efficiently.

Simple function access

All functions, including special functions such as changes in prism constants, changes in the minimum
display angle. and traverse measurements, can be accessed simply by using a three digit code, pre-
ceeded by "007".This eliminates the need for complicated key cperations.

Long-life battery

Y
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Two battery packs are provided as standard equipment, so that the instrument can be operated for
approximately 5.0 hours before running out of battery power. The battery charger also has a discharg-
ing function, sc that the user na longer needs to worry about problems such as the "memory eftect”
phenomenon which sometimes accompany battery operaticn.

Please keep this instruction manual in a safe place. In the event that the manual is lost, a replacement
can be ordered. but the user will be charged a fee for replacement manuals.
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BEFORE USING INSTRUMENT 5

' Usage Precautians - -

Surveying instruments are high-precision devices. In order to assure that the surveying instrument you
have purchased will provide long {asting maximum performance, it must be used according to this man-
ual's instructions.

~ Solar Observation

Never point the telescope directly at the sun.as this wiil
damage intermnal components.

When using the instrument for sofar observation, attach
the objective tens solar filter designed to protect the
internal components.

- Storage and Environmental Conditions

a. Avoid storing instrument in places exposed to
extremely high, low, or radically fiuctuating tempera-
tures. (Ambient temperature range during use:
-20°C to+50C /-4F to +122F

b. Distance measurement may take longer under
adverse climatic conditions, such as a heat waves.
We recommend increasing the number of prisms
when surveying under difficult weather conditions.

¢. When storing the instrument, always put it in its case I i
and store it in a location protected from vibratidn. ’JJ;I‘I f'f A \ ‘:.
Also avoid locations that are dusty and subject to (lé {{ °:.‘:
extreme humidity. 2

d. If there is a sharp temperature difference between
the instrument's storage and usage locations, let the
instrument adjust to the ambient conditions before
using.

e. If the instrument is to be stored for a long period of
time, the battery sheuld be charged approximatety
once a month. Also.occasionally, the instrument
should be taken out of its case and aired out.

8§




6 BEFORE USING INSTRUMENT

% Transporting and Carrying Instrument

a. When transporting and shipping this instru_ment.
be careful to protect it from impact and vibration.

b. When transporting the instrument, always put it
in the case and wrap shock-absorbing material
around it. Mark the package "FRAGILE" to
ensure gentle handling.

-,

Other Precautions

.~

a. While attaching the instrument to a tripod. or
removing it from a tripod. always steady it
with one hand.

. Before beginning work. always inspect the
instrument to make sure there are no prob-
lems. If any probiems are discovered. adjust
or repair the instrument before use.,

- Never disassemble the instrument yourself,
even if you have found a problem. If you
believe repair is needed, please contact
your Authorised Pentax Dealer or Pentax
Factory to have the repairs done.

- In addition to the above precautions. be sure
to follow the items and instructions noted in
the manual, and make sure that the instru-
ment is used properly.

e L1
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BEFORE USING INSTRUMENT 7

Unpacking and staring

| s{ Taking the Instrument Out of the Case

1. Set the case down gently, with the lid facing upwards.

2. Open the latches while pressing down on the lock (this is a safety feature), and open the lid of the
case.

3. Take the instrument out of the case.

' Storing the Instrument in the Case

1. Make sure the telescope is fairly level. and lightly tighten the vertical tangent lock screw.

2. Line up the housing marks (round yellow marks on the instrument), and tighten the upper and lower
tangent lock screws.

3. With the housing marks facing upward. set the instrument gently in the case. not applying excessive
force.

4. Close the lid of the case and secure the latches.

Yellow mark

Latch
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‘Names and Functions of Parts

Top harcis

Collima:cr

Objectve ens I

Optical plummet —-

Display panel Keyoolhd
External power - ;
supply copnnector Circular viaj
\ T ’ .
nbrach locking lever
Data communications Leveling screw
connector i
Bottomn piate

The illustration shows the FTS-V2 V3/V5 model.




BEFORE USING INSTRUMENT

Focusing knob

-Eyepiece

Plate vial

Display panel

Keyboard

enter fixing screw

Battery pack

/—— Battery latch

Telescope

tangent screw

Telescope

= =

Sog gee
Q%c | gc
(=) Qcci

clamp screw

Upper tangent
sorew o

Upper clamp
screw

Lower clamp
screw

Lower tangent
screw

The illustration shows the PTS-V2¢/V3c model.
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10 BEFORE USING INSTRUMENT

Diagrams are excerpts from actual iltustrations. In this manuai. descripticns of keyboard operations use

diagrams taken from the actual keyboard illustrations.

Br——— —_—— .
O e
e i g
L2 # -
V. anG o — -
Mg RESREERNE S
4 — o
£-30 - o !
CDDNLA o = = MODE ! L=l | — : —
ONGFE = - [ T B 4, 0&f -t il
e . — p— = — e e
I3
e s, % E E T
L P

/\

s
|

e
e

‘\
- |

¢
Names of keys

When segment characters (or .4 marks) are displayed on the screen. the names of the keys are indi-
cated on the screen. When nothing is displayed on the screen. an arrow mark placed petween the
screen and key indicates the name of key right below the mark.

Pressing keys twice

. woos |1 oz ‘l 1
|NoF = - & O = Jom - - & ¥ O X rE e w b T O = lo.u=- - T Q) =
QOoOC DO F O T ZTZCOoCOoOgy o T T 22 0O Of- 2 == = 0
: BER
: A L

(_ENT Kei ) MODE Key ) (_HOLD Key t Ke

When the [H ANG 0 RESET] and [HOLD)] keys are pressed. a high-pitched efectronic beep is produced.
This warns the user to confirm the operation in order to avoid errors. Pressing the key directly under the
flashing screen characters, while the beep is still sounding, activates the function being accessed. If the
key is not pressed a second time, the beeping sound stops. and the screen retums to the original status.

U
ol ——
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BEFORE USING INSTRUMENT 11

The section below explains the meanings of seghent letters and characters which appe:

Segment Characters .

@ SEND mark: This is displayed during communications with an external unit such
as a data recorder.

2 RECEIVE mark: This is displayed when the [MEAS] key is pressed and the
instrument receives returning light from a prism.

H ANG: This indicates that the displayed data shows the horizontal angle.

Vv ANG: This indicates that the displayed date is a vertical angle. In case cf a
compass reading. it indicates the vertical angie.

)
V.ANG

H.ANG
v A

| P-30 ——

« Oppm @Jj

oty

A

e

i
[

-4:—?-‘ Battery mark: This is displayed in three stages which indicate the amount of bat-

1 tery power left.

P-30: This is displayed when the prism constant is -3 mm.

P.0: This is displayed when the prism constant is 0 mm.

ppm: This is dispiayed when the atmospheric compensation function is being used.

Oppm: This is displayed when the atmospheric compensation value is 0 ppm.

ﬂ Thermometer mark: This is displayed when the automatic atmospheric compen-
sation function is set to "ON."

Triangle mark and slope line: This indicates that the displayed distance is an
slope distance.

_‘_ Triangle mark and horizontal line: This indicates that the displayed distance is @
horizontal distance. '
Triangle mark and vertical line: This indicates that the displayed distance is a
vertical distance.

ar on the screen. -

ey e N

)

T
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12 BEFORE USING INSTRUMENT

: ' tin |

The fdlloWing descriptions indicate what happens when the varicus keys are pressed.

{ON/OFF] key: This turmns the power on and oif.

WV - W & r U

oS T o

0

i : ] ‘

| | [MEAS] key: This changes the measurement in mm (.005ft.)units
i ! . -

N o] ﬁ? from 'Shots (specified numper of ames) Measurement”
ST 1 < Ea- o

to "Continucus Measuremant ¢ "“!easurement Stop".
P

; [TRACK] key: This changes the measurement in ¢m {(.05/.) units from
“Bacq "Continuous Measurement® o *Sheis «specified number

- - § .
— & = 5 g o) of times) Measurement" to 'Mezasursmant Stop".
|
I |
:L I [ .4 ] key : This changes the display in sequential order from
= =T o= horizontal distance to vertcal distance to siope distance.

[0 SET Jkey : Pressing this key twice in succession resets the horizontal
angle to 0.

n§

i

(s
Qls
Ole
i
ok

[MODE] key : This switches the screen altemateiy between A MODE

MODE

- and 8 MCDE.

O = -

SCOoOOC @ o

’ ‘ [HOLD] key : Pressing this key twice in succession retains the horizon-
e T o tal angle shown on the display.

[ > 0

O
Ols
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[V/H SET] key: This changes the scresn from “Vertical Angie)" to "Input Hori-
zontal Angle” to “Select Horizontai Angle Left/ Right".

[S. FUNC] key: Pressing this key twice in succession accesses special func-
tions such as application.

[P.SET] key: The prism constant, air pressure, and temperature are dis-
played.

[ENT] key : This stores data which has been input, enters an item
which has been selected, advances 10 the next operation,
and performs similar functions.

[OK ]'key : This enters a "Yes" respense to & confirmation message.

[NO] key: This enters a "No" response to a confirmation message.

[ILLUMINATION] key: This tums the lighting on and off for the LCD panel
and the telescope reticle.
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o)t
P
Ols
Qe
Q=
] e
O

8 (<

Ol
Qe
(e

o
00

O

O
2

Number keypad

ij \E

{
{

7

4 5 6
@ 2 3
Qo o E

[ & | key:

[ = Jkey:

[ &= ] key:
[ = ] key:

[ %]
[ # ] key:

[CLR] key :
[HELP] key:
[ESC] key:
[01to {9] keys:

[ . 1key:

(/-] key:

This retums to the previous screen.

This advances to the next screen.

This moves the cursor to the left.
This moves the cursor to the right.

. This moves the cursor downwards.

This maves the cursor upwards.

This deletes one line of number data from the cur-
sor is positioned.

This displays the operation procedure and provides
assistancs.

This interrupts whatever function is currently in
process, and returns to the initial execution screen.

These are used for number input.
This is used to input a decimal point.

This displays the + {plus) and - {minus) marks alternately.

b ——

. ,l_-pv;,




BATTERY

1o

The battery pack (MBO02) is not charged when it is shipped from the factory. It must be charged before use.

—
‘ Removing the battery

I
‘ 1 Press the jatch above the battery pack. downwards, allowing the top of the battery pack to pop out

slightly.

\ 2 Lift the battery pack upwards at a siant to remove it from the main unit.

Lateh

B il ot 3 e b .

| Attaching the battery

tery pack downwards into position.
2 Press the top of the battery pack
side covar.

1 Line up the guide pin on the battery pack with the guide grooves in the side cover, and insert the bat-

in (towards the side cover) until you hear it click into place in the

2

Guide pin

- |f the battery pack is pulled sideways, with excessive force when removing it, the grooves may be
damaged. Remave the battery pack carefully, pulling gently away from the main unit.

B R




16 BATTERY

[ Charging the battery

The battery charger (MC02),only,should be used to charge the ba=sry.

1 Insert the side of the battery pack with the midentifying mark zn .t into the guide on the piiot tamp
side of the battery charger.

2 Press on the battery pack until it fits tightly together with the bazzsry charger. When the two are prop-
erly aligned, the sliding latch will retract and lock the batiery pac< :nto the charger.

3 Plug the socket into an AC power supply outlet. The power suczly incicator (red) and charging indi-
cator (green) light up and charging begins. When the charging noiczior (green) goes out, the battery
is completely charged.

ldentifying mark
g “ 2

. Sliding tatch
Power supply indicator{Red)

Charging indicator{(Green)

| To AC outlet
1

|
L

* If the optional DC cerd designed for automotive use is used. the cigarette lighter in a car can be used as a
power supply.

{

ll Removing the battery pack from the battery charger

Slide the sliding latch towards the power supply cord side, and lift the battery pack out of the charger.

Sliding




BATTERY | 17

' Refreshing the hery’-'

Ni-Cd batteries can be used répeatedly by charging them, but if they.are repeatediy charged whiie there
is still some capacity left, the amount of time that they can be used is gradually shortened because of a
phenomenon known as the "memory effect.” The battery voltage can be restored by a process known as
“refreshing the battery,” so that the full usage time is restored. The battery should be reireshed approxi-
mately once every five times charged.

The refreshing process

1 Connect the power supply cord of the battery charger in which the battery pack has been placed to
an AC power supply.

2 Press the "Refresh” button. The refresh Guide groove {yellow) lights and the discharging process |
begins. When all of the remaining battery power has been discharged. the charging process begins 1
automatically. ‘i

"Refresh” lamp

"Refresh” button

. To AC outlet

* |f the refreshing process has to be interrupted for some reason, take the battery pack cut of the charger.

| Refreshing and charging time |

Refreshing time and charging time:
Refreshing Time ChargingTime
Approx. 200 min. Approx. 60 min.

* The time required for refreshing indicated in the table is the time required when the battery is at full capacity. If the
battery capacity is low, the refreshing process takes less time.

[
f

¢, :
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18 TURNING THE POWER ON

Turning the power orr and aff

Pressing the [ON/OFF] key turns the power on. and pressing it again turns the power ff.

=: “ Vs PENTAX
g b H.a PTS-V Sear
T+ m W & ¥ O 3 2

RS o = = © 34|

1 Whan the power supply is turned on, the horizental angle (clockwise reading) anc z guice
message reading "TURN TELESCOPE * * " are displayed on the screen.

2 Turning the telescope/up and down as instructed by tha guice message. which sstthe 2 point for the
vertical circle. enables the vertical angle and the distance to be measured.

w

TGN
L

TURN TELESCOPE ‘7
S = S

- When 2-axis or 3-axis correction is being carried out. the horizontal angie is not disciaved until the 0
paint for the vertical circle is set (see "Initial Settings ' on page 57).

* The horizontal angle dispiayed when the power is turmed on is the angle previously disz:ayed when the
power was turned off. To reset the angle to 0. press the [0 SET] key twice in successicn.

' Indexing thesvesticak & paint -
With this instrument, the 0 point, which will be used as the reference point for measuring the vertical
angle. must be indexed.

This is done by turning the telescope up and down. until the sight axis passes the honzontal position.
When the 0 point has been set, the vertical angle (zenith 0 degrees) is displayed.

Blinxig
Vi TURN TELESCOPE i«
Hori;gmal G 12° 14' 15"
sition
positio 4
;ng:A ‘Wgag | =aOK ! ISET | MODE(=
i | ) ) i lE;l/

- The vertical angle (zenith 0 degrees) can be aisc changea 1o the angle of sievation (horizontal 0
degrees)or compass ( =from horizontal 0 degrees!. (See "Initial Settings B” on cage 35.)

|
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TURNING THE POWER ON 19

The contrast of the LCD can be adjusted as necessary, at any point.

e e

1 Pressing the [T] key while hoiding down the ULLUMtNATION] key changes the screen to the LCD |
contrast acjustrment screen.

T

\

LCcD DENSITY ADJG

: P - . UP

sore = b 3%4% . . DOWN

IR NPT C pmmy
il i P30 QK
0 G G N S N

It o e

2 The contrast can be increased by pressing the (¥] ey and lessened by pressing the (] key.

3 Press [OK] to conclude the adjustment and return to the original screen.

. Adjusting the: brightness af the: ilfuminatiare

The brightness of the LCD illumnination can be adjusted as necessary, at any point.

1 Pressing the {#1 key while hoiding down the [ILLUMINATION] key changes the screen to the illumi-
nation brightness adjustment screen.

S |

2= J . DOWN
oK

? :c55_-\"8—_@ E
| u U | L |8 ;

2 The brigtness of the LCD iiluminaﬁonwnbeiraeasedbyp:nﬁir\gm[t]keyarﬁdeaeasedbypmm[&]key.
3 Press [OK] to conclude the adjustment and return to the criginal screen.

—

fLLUY INTENSITY ADJ
i B UP

A

L

3.c==--th_,‘ Fod

g - = b T
:QO'&@DO OOCD@O

-
* The illumination of the LCD is linked to the ilumination of the reticie in the telescope, 50 increasing the
brightness of the LCD screen will make the reticle brighter as well.




20 MEASURING AN ANGLE

] Mung / harizontal angle:

-l 1 Sight the first target. (If necessary, read the vertical angte.)

2 Press the [0 SET] key twice in succession, to reset the cisplayed nonzontal angleto 0 CC 0%
B : vas  [A] g2 30 29
S Hae 5 50700 |
R . I A | o !
SRR =t A o
- Coo- 4 02z Eel 35 R
=/
3 Sight the second target. and read the angle.
FIRST T. «'T SECOND
TARGET ’ TARGET Vs [ A 5% 45°'30 '
H.ane £z 33 29
4
2.3 ot
o= WELZ =1 = =i
5

* If the initial setting is the "AUTC MEAS" mode and the prism is the arget. the distancs will be mea-
sured automatically. and the distance measurement will be displayed on the third line = e aisplay.

* The horizontal angle stays in the memory even if the cower is tumeg off. When [ne ccwer is turned
on again. the same horizontal angle is recailed.

* There are three items which can be selected as the 0 reference pcint for the vertical angle: zenith 0
degrees (vertical angle), horizontal O angle (angie of elevation). and percentage slope. iFor instruc-
tions on setting the 0 reference point for the vertical angle. see 'Inma; Seftings B" on page 35.)

. Hesetting the @ point far the: harizontal angle:

Press the [0 SET] key twice in succession, to reset the horizontal angie 10 0° 00" 0.

Vs A g9 50°20" 1 Vs AL sl gl 20"
H. G 123 45°30" H g 1 30 00°
4 = 4 ,
) MOLE =3 MCCE
o | 4 uEAS l‘mcx‘ ‘JSET{ Iﬂ oo VELS TEAZA . ;E"‘ 5
: =) H
CNCET_ a - + h > &

* If the [0 SET] key is pressed by mistake during a measurement. notring will happen. The <ey has to be
pressed twice in succession in arder for the Q point to be reset. If Te <ey has been pressed acciden-
tally, wait for the beeping to stop. and then preceed.

* The vertical angte cannct be reset EVEN using the {0 SET] key.
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} Harizontat angle hald

The horizontal angle hold is available in the B MODEL

1 Using the [MCDE] key, change the screen to the [B MODE].

fvae 8] 89’ 50'20"
TH.Aane 123 45°'30°

T T ‘
pa | PSEV-H SET  HOLD | SFUNC MODE.

Cpom ;

2 Press the [HOLD] key twice in succession to hold the displayed horizontal angle and retain it.

vae [ B] 89° 50 20"
1 H.anG 123 45'30"

4 ATM AND PRESS HOLD
P30 HOLD
G M R

=1

3 To cancel the. hold. press the [HOLD] key once again. When the hold status is cancelled, the screen

returns to the [A MODE] screen.

o i I
X 1‘ {Vase  [A] 89° 50'2Q" )
‘|i -cun J' EH.ANG 123’ 45 '30"
lncez om = 3 T [} ﬁ : ‘
coC po= O =
P-30 MODE,
ouum|4 1MEAS l TRACK. 0 SET ' lEJ

ng will happen. The key has to be

* If the [HQLD] key is pressed by mistake during & measurement, nothi
e key has been pressed acciden-

pressed twice in succession in arder for the hold tc be effective. If th
tally, wait for the beeping to stop. and then proceed.
* The vertical angie cannot be reset using the [HOLD] key.

TV T

L T
.. CIPa.
v
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| hanging tathe caunterclackwise harizontat angles ~ -

The change to the counterclockwise horizontal angle is done in the [B MCDE].

|
|
|

1 Using the [MODE] key, change the screen to the (B MODE].
2 Using the [V/H SET] key, change the screen to the "Angle Setting Menu" screan.

| T 1—ANG- % ANG SET| {
woce i | 2 INPUT |
g’ggé&?g"é‘::;:;?g 3.R/L MENU |
a.Fm T oimT - p.ae | ‘

_J | ol Qpom ] ‘ e IRy

[F
&
b

3 Press "3" on numoer keypad to select "3. Right/Left'. The horizontal angle is switched to the counter :
clockwise angle, and the screen returns to tme [A MODE] screen.

7 8 9
! — _ vVane [ A ] 83 z9'2¢" l
i _5_ _@, H.ang -238 12°30" i
R 2 T '
P-30 WCOE
i = ffj Q;pml‘ !-.45;.5 P Race o t@ J |

" At step 3, the [#] and [=] arrow keys can be used instead of pressing the number (3) key to move
the cursor to “3. Right/Left". If this method is used, press the [ENT] key to change to the counterclock-
wise angle.

" When the angle is changed to the counterclockwise angle, a minus (-) symbol is dispiayed by the hori-
zontal angle on the second line of the screen.

* To change back from a counterclockwise to a clockwise angle, use the same procedure to select "3.
Right/Left".
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Displaying the % slope of the vertical angle:

The [B MODE] is used to di:éblay the % slope of the vertical angle.

1 Use the [MODE] key to access the [B MODE].

7 ,
ivae  [A] 89 50'20" vans [ B 89 50'20"
}Hme 123 45'30" H e 123 45 30"
| 4 » | 4

P30 ‘ . MODE P30 PSETV MSET HOWD | SFUNC  MODE
‘ Oonm)‘ IMEAS ) TQACKl 3 SET , 1@ Ceem | | | | ‘ }E- i
ON/QFF___am » + * . =
e X Frr— — —— —. — e

2 Using the [V/H SET] key, change the screen to the "Angle Setting Menu" screen.

| 1—-ANG - % ANG SET| ?
| E 2 INPUT L
yerm w3t ) i | I
cCC Ao C 0 : 3.R/L MENU j :
1 = i i

i

3 Press "1" on the number keypad to select 1. Angle - %" and change the vertical angle to a slope (°%)
display. When the change has been made. the screen returns to the [A MODE] screen.

S |
7. '8 8 j
Vs [A] 23 325 %]
— —_— —— 2 X A
; 4 5 6 Han 123 45'35"
. —— —— i ‘ 1
| @ Z 3 = o |
| ﬁ " | coem l‘ lma«s l TRACK I 0SET | IE]) ;

* When the screen is changed to a slope (%) display, a ‘%" mark is displayed at the right edge of the screen.
* in step (3), if the cursor is already at "1. Angle - %", simply press the [ENT] key to change fo a slope (%) display.
* With a slope (%) dispiay, a harizontal is of 0% and 45" is 100%.

* To retum from a slope (%) dispiay to a usual scale display, use the same procedure lo select "1. Angle - %".
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Narmal distance measuring

Sight the prism set at the target point and press the (MEAS) key to display the distance cn the third line
of the screen.

1 ﬁ' (A 89° 50 20"
i i3 ! {;,=.d2 Q" 0000
e bt o o 4 1234.567 m
T T T =i wez

o . HMEAS I THACKL 1SET

* Pressing (MEAS) ey after sighting the pnsm initiates the shot measurement in norma! distarice mea-
suring, and the characters of (MEAS) start ilashing.

In the shot measurement. distance measurement is finished and the (MEAS) stors fashing cnce the
measured distance value is displayed. Pressing (MEAS) again, during flashing. changes ne mea-
surement mode to the continucus measurement.

(MEAS) continues to flash during the continucus measurement. Pressing (MEAS) acain. firishes the
measuremeant. and flashing stops.

* Either "1 =2i.005ft.)" or "0.1mm(.0005ft.)" can be selected as the minimum display < for the normal
distance maasuring in "Initial Settings B").

* The displayed distance changes in seguential orcer from horizontal distance (4} ¢ vertical distance
(4) to slope distance ‘«) sach time the (.#) key is pressed. (The order in which srical distance”
and "Sloge distance' are displayed can te changed using "Initial Settings B".)

* Pressing the (MEAS) key causes the segment characters on the screen to flasn. Dunng flashing,
pressing the (MEAS) key the first time initiates the shot measurement by the specifie numgcer. Press-
ing it the second time initiates the continuous measurement, and the third times sices the measure-
ment.

* The segment characters of (MEAS) stops flashing in the shot or continuous measurements when the
measured distance value is displayed.

* Pressing the (ESC) key or the (MODE) key during measurement interrupts the measurement

* Pressing the (TRACK) key during normal distance measurement initiates "Fast measurement”, and
pressing the (MEAS) key during fast measurement restores normal measurement.

* If the number of shots has been set as 2 or more under “Initial Settings B*, measurement is carried out
for the specified number of times, and the averaged value is displayed at the end. (See initial Set-
tings B" on page 55.)

* If (AUTQ MEAS) has been selected under "Initial Settings B, it is not necessary to press (MEAS) key
to start measurement. As socon as the prism is sighted. distance measurement begins automatically.
See page 55 for “Initial Settings B".
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- Fast distance: meuﬁngfj

Sight the prism set at the target point and press the (TRACK) key to dispiay the distance on the third line
of the screen. Blinking
/
1
{ [ |vae  [A] 89 50°'20" |
| i fH.ave o 0o0'o00" |
Ee =2 I TR 1" 4 1234.57  my
- / - 1 230 N MOCE, ‘
Cppm!EA WMEAS :“;-’-ACK!‘ 0 5ET l s )

* Pressing (TRACK) key after sighting the prism initiates the continuous measurement in fast distance

measuring. and the characters of (TRACK) start flashing.
(TRACK) continues to flash during the measurement. Pressing (TRACK) again changes the measure-
ment mode to the shot measurement in fast distance measuring. In the shot measurement. the dis-
tance measurement is finished and the flashing stops once the measured distance value is displayed.
The measurement ¢an also be finished by pressing (TRACK) even while it flashes.

* Either *1 =x(.005ft.)" or "1cm(.05ft)" can be selected as the minimum disptay unit for the fast distance
measuring in “Initial Settings B". _

" The displayed distance changes in sequential order from horizontal distance (4) to vertical distance

(4) to slope distance (4) each time the () key is pressed. (The order in which "vertical distance’

and "Slope distance" are displayed can be changed using "Initial Settings B".)

Pressing the (TRACK) key causes the segment characters on the screen to flash. During flashing,

pressing the (TRACK) key the first time initiates the continucus measurement. Pressing it the secend

time initiates the shot measurement, and the third times stops the measurement.

* The segment characters of (TRACK) stops flashing in the shot or continuous measurements when the
measured distance value is displayed.

* Pressing the (ESC) key or the (MODE) key during measurement interrupts the measurement.

* Pressing the (MEAS) key during fast distance measurement initiates “Normal measurement’, and
pressing the (TRACK) key during normal measurement restores fast measurement.

* |f the number of shots has been set as 2 or more under "Initial Settings B”, measurement is carried out
for the specified number of times, and the averaged value is displayed at the end. (See "Initial Set-
tings B" on page 55.)

* If (AUTO MEAS) has been selected under "Initial Settings B", it is not necessary to press (TRACK)
key to start measurement. As soon as the prism is sighted. distance measurement begins automati-
cally.

See page 55 for "Initial Settings B*.

'vOpu‘_h...~.e)r;~n L S SRPev Lo, BN
- o
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[P ——

The PTS-V Series is provided with numerous different functions. In order to keep operation simple, how-
ever, functions are divided into two modes. Basic functions such as distance and angle measurement
are found in the [A MODE], while the {B MODE] is used for various types of corraction and application

program.

Switching Modes

Vane  [A]
H.anG

4

P30 YCLE
Oppm [4 |MEAS , 'FFACK' 0SET | i

ON/OFF 4 - N >

Q) [l

) ——

E?}J}

!

The [MODE] key is used to change from one maode to the other,

=
V.ANG i B
1H.anG
o 4
el —:E'l HOLD  SFUNC  MODE,
o | | ! il
ON/OFF @ - + * N - >

Roles of Function Keys in A MODE

Vane [ A]
H.ang

l 4

P30
OpmeA IMEAS | TRACK] 0 SET I

:
i
S N

=S

ON/QOFF _ 4a L

(’) K

——® [MCDE! key: Changes to the [B MODE]
= [0 SET] key: Resets the horizontal angie to
0" Q0' 00" (when pressed twice)
— [TRACK] key: Initiates fast measurement in
centimeters (.05ft.)

in millimeters (.005ft.)

C???ﬁ“

tance. slope distance, and vertical distance

F{MEAS] key: Initiates normal measurement

»- [ 4] key: Switches between horizontal dis-

i

Roles of Function Keys in B MODE

\
Lofvase [ B
| H.anG
4
P.30 PSETV HSET HOLD SFUNC  MOCE
[ g
ey,
» + = Eoy
7 — —
4

—+
F.

——— [MODE;] key: Changes to the {A MODE]
> [S. FUNC] key: Accesses special functions
such as special measurements
{HOLD] xey: Holds the displayed horizontal
angle and retains it (when pressed twice)
[V/H SET] key: Displays the % slope of the
vertical angle, inputs the horizontal angle

selting. and switches the horizontal angle

between ciockwise anad counterclockwise

» [P. SET] key: Sets the prism constant and
atmospgheric factors.

i
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B Selecting the menu-

om among the several menus displayed on the screen, press the asso-

To select the necessary menu fr
ciated menu number on the number keypad.

Example: To select "2. Input™:

! 1=ANG - % ANG SET
i 2. INPUT
; 3.R/L MENU
P.30
s M= I Il Rl

Press the keypad (2) and then the [ENT] key. The screen changes 10 the "Input Function” screen for the

horizontal angle.

g — — Blinking
7 8 9.
E£ Ei ]i, E ) NPUT
. &m ! H.ANG :123.4520:
i 2 WS_/ | P o L1
o) L | M e B

= Use the keypad (1) to select "1. Angle - %", or the keypad (3) to select '3. Right/Left".
* instead of the keypads, the [#] and [*] arrow keys on the keyboard can be used to move the cursor
to the target item (in the example given above, the cursor would be moved ta "2. Input*, and the [ENT]

key pressed to select the item).
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Correction functions are handled in the [B MQDE].

Example: Changing a prism constant to 0

- Correction functions: (inputing prism constans, temperatures ant aie pressureis © 7%

IR

1 Using the [MODE] key. switch to the [B MODE;.

2 Using the [P. SET] key, change the screen to the 'Correction Menu®* screen.

Blewing
p— i (FB )
1 3 PRSM - 33 mm
i v gk i TEMP 13 e
ST ET SRR L b, PRES 789 mmHg
n a - | ) |
e — ..n::m[ j = 1] L—.gw
3 Press the [CLR] key to clear the displayed data.
b . . Blinxing
t 2 3 4
- T PRSM \‘ mm
D e TEMP 15 °¢
. — PRES 733 —mHg
.30
':(lh EE EE oo | | | =3 |
4 Press the keypad(0) to set the prism canstant ta "0".
i1 5 8 (g—Sinking
R, PRASM N mm
1 2 3 TEMP 15 °¢
P PRES 7680 mmHg
Do T 23 ;
@"} - PN o N Bl

5 Press the [ENT] key to enter the prism constant as "0". The cursor moves to the "Temperature” on the second line.

(6—Blinking

, PRSM
i f TEMP
faﬁﬁ—&! PRES
CcC T oo @

a 230

=
\0 mm

1 °c
760 mmHg

| =
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g Use the same procedure ¢ change the temperature setting (if change is not necsssary. don't enter
anything), and press the [ENT] key to move the cursor to the "Air Pressure’ item on the third line.

7 Use the same procedure to change the air pressure setting (if change is not necessary, dont enter anythings.
and press [ENT] key to conclude the settings. The screen changes to confirmaticn screen of the settings.

Bllmkmg

8 Verity the PPM. and then press [OK] to move pack to the [A MODE].

vaa  [A] 89 50'20"°
H.anG 123" 45'30°
Y|

P-30
opom‘A LMEAS I THACK‘ G SET “

* At step 3 . the (=} [e](T] and (] arrow keys can be used to move the cursor directly 10 @ specific
digit to be changed. without first clearing all of the values on the screen. The keypad is then used to
change the value sst for that specific digit.

* It the [ESC] key is pressed instead of the [CK] key at steps . the screen returns o the "Correction
Menu" at step 2 without entering any changes for the values.

- When data with a negative value (for example, a temperature of -10C) is input, press the [+/-] key
either before inputting the value with the keypad, or right after the value is input.

- |f the data is a positive value, the [+] mark is not displayed.

* The ranges of values that can be input for the various correction functions are as follows:

Prism const -99 mm to +99 mm
Temperature -30C to +60T or-22F 10+140°F
Air pressure 500 hPa to 1120 hPa or 420 mmHg to 840 mmHg or 16.5inHg to 33.0inHg

* The input data stored in the memory is retained even if the power is turned off.
* It the following message is displayed far a correction function, it means that the input value cannot be
revised (see 'Initial Settings A" on page 54).
Prism FIXED
Temperature FIXED, AUTO or INVALID
Air pressure FIXED. AUTO or INVALID
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Data is input in the [B MODE]
Example: Setting a horizontal angle of 1237 45' 20"

1 Using the [MODE] key, change the screen to the (B MCDE] screen.

; , Y - h
[Vana [ A} 89  50°20" 89 50'20°
F t
H.anG 92 30°35° 92 3033
| 4
i § PO;:ng 5 o mam | MODE RE e R T
| ! ] R K e ’ IEJ. l T

2 Using the {V/H SET] key. change the screen to the ‘Angle Setting Menu" screen.

1—ANG -3 ANG 3E
; . 2 INPUT
o 3.R L g =N
\’j o E =5

3 Using the keypad(2), select "2. Input" to change the screen to the “Input Mode” for the honzcontal angie.

— g Blinking
7 8 9

—_ = INPUT
4 5 6

p- IR ‘ H.ANG :082.3035
1 2 3 P

Opom | | l ‘ b - |

K10

4 Press the [CLR] key to clear the displayed data for the horizontal angle.

/(— Blinking
o —_

e =) _ INPUT
JE— ——— ,’—ﬁ\ I

o ——= H.ANG i

St TEs €sC ”

3&{ L

o
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—

‘ 5 Press the following number keys: [1]{2]{3] [.] (4] (5] (2] (0] to specify a horizontal angle of "123.4520".

o L o Blinking
7 8 9
'EE ji -6 | INPUTE
i = H.ANG 123.4520:

1 2 3 P30 ' |

B Press the [ENT] key to confirm and store the horizontal angle of 123'45'20". The screen returns to the
[A MQDE] screen.

. y . , \

: tVang [ A 89 50°'20"° I

| I |H.ane 123" 45'30" \

ST T T T O% | 4 |

ST TR O A ]
b P30 . MCDE

O { Owom!.a  iMEAS l TFACK‘ 0SET l e |

* To set a horizental angle of 123° 45 20" in step5 , enter as 123.4520, with the decimai point placed’
where the degree mark would be, to separate minutes and seconds.

* Atstep3 | instead of using the keypad to  specify a menu item, the [+ ] and [ ! ] arrow keys can be
used to move the cursor to the item (in  this case, "2. Input”), and then the [ENT] key pressed to
change to the "Input Mode” for the  herizontal angle.

* At step4 , the [+~] and [—] arrow keys _ can be used to move the cursor to the numeric value to be
changed, and the keypad used to revise that value, instead of clearing all of the data on the
screen.

* When the [ENT] key is pressed on the last item (if there is only one line of data, this will be the first
line, and if there are three lines. it will be the third line), all of the values on that screen are stored, and
the screen changes.

* If the [CLR] key is pressed by mistake, thus clearing the displayed data, pressing the
[CLRA] key cnce more before pressing any other key will restore the displayed data.

2 ittt T

-

~ Wi AP
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- Direct accessta functions:

The PTS-V Series is provided with a special function called a "007" cade, which iets initial settings {such
as changes in prism constants and pricrnty modes) and application programs {such as coordinate stake-
out measurement and traverse measurement) be accessed easily. without compiex xey operations.

1 On the [A MODE] or [B MODE; scresn. press the [0] [0] [7] in consecutive order !0 dispiay the "Com-

mand Input® screen.
5 6
A

J

=

E SRR

[ 7~

=]

8
5

e

9
6
o

[i
\

Blinking

** COMMAND

COMMAND NOC . .

E%’ |

INPUT *#|

2 Next, use the keypad to specify the command number of the desired item. from the 'Command No.
Table". (For coordinate stake out. this will be [1] [0] [9].)

El

i) (2] [~
-] o] fen] (ool
ol

o] (=] (=]

7
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ool
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) el

Binking

** COMMAND

COMMAND NO. .

Gen| ||

|

N
PP U T **
P 109

| wn s

3 Press the [ENT] key to call up the cocrdinate stake out function from among the *Special Functions”.

e

l

oGO

T

—
At

—

aho

|
i

STATION P

P30

e

N
INPUT

STEP1

| = &)

* All of the items on the "Command No. Table® ¢an be accessed directly, using the same procedure.
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o [ Command No. Table =
|

Special Functions Initial Settings T
‘ : | Command = ltem . Coml\rinoand
Program Name N ‘ i : : S RIS S
: ' Settings A
; Distance Stake-out - : | Selection of constant - 401
- Leveling » 102 PPM correction 402
‘ RDM 103 Settings B
. Coordinates s s _104 Selection of minimum reading Ts01
; —- -~ Distance Seiection of number(s) of shots 502
: Qffset Point 105 : ,
; Selecuon of atmospnenc compensation 503
E Lot Staking : 106 i Selection of minimum reading 504
arst Azl ’ 107 Angle Sekectlf)n of V angle mode ! 505
f; Retention of H angle ‘ 506
| Traverse 108 L Beep volume 507
" Coordinate Stake-out - 109 Besp Beep in measurement on/off 308
lg P l ; ' 80" Beep on/off 509
| H Argie Regeat 1 10 i Auto power OFF 510
| 3D Cross Section = AR  Power setting Auto EDM power OFF 511
. REM 112 | Auto Hllumination QFF -i 512
! : i Title display YES/NO i 513
Resection L N | EDM symbol YES/NO I 514
Direct Stake Check ; 114 ' | Operation  Preferential mode 515
i — " XYZ - NEZ 516 |
eremote Stake Check | 115 V. angle compensator ON/OFF 517
, : | ! .
'1 Offset Station i 116 | Settings C
} Area ; "7 Quick set [ 601
: ! ! i ;
Scaling | 118 ,‘ , Toal kit 602 |
; il | - Grouping program 603
Settings D
| Selection of angle unit 701 |
: . Selection of distance unit 702
P  Selection of temperature 2703
' ' ' and air pressure units
Settings E

Communication parameters | 801
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" Help furictione: -

It you are not sure what to do next during an operation. press the [HELP] key. This displays the opera-
tion procedure on the screen.

Example: Using the [HELP] key in the angle setting function

1 When the {HELP! key.is pressed during the "Angte Setting Function”, the function currently teing car-
ried out is displayed as "~ Status”.

1—-ANG % ANG 52T
2. INPUT
3.R/L MENU&
P30 L
Qpem ! ‘ i CETm g b
‘L Blinkin

- il ‘_
_O_ . t/_'.' *STATUS: MCDE B\‘|
— ANGLE| SETTING i

MENU SELECTION

e :h = P30 =

oW | wd LW B

2 Press the [OK? key. The screen will display instructions on what to do next, under the kazzing '~ GUIDE™

*GU | DE
SELECT FUNCTION
AND EXCUTE

b4
a
k)

0

(e

()]s

Ule

Oi=
C;]—#)O 3
; O —

Somi || ! CT

3 Press [OK] once again to display the item to be selected.

ANG: % :TO GRADE

o | INPNUT :H ANG SET
e i S 4 Q) = [
W R/L -H ANG MODE
2 . E
| A | ]

4 Pressing the [OK] key once again displays the xey operation procedure under the heading * CPERATION".

>

*CQPERATION

R ———

}

- } t, 123 SELECT!

viFs . : : t 2 h : SET

cgw_;o@o 030 ENT - !
Gl B N N B
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§ Select the key operation procedure (using the (1] or [ #] key to select item 1, 2, or 3), or press the
[ENT] key. A confirmation message is displayed, asking if it is all right to enter the item at the cursor
position. Press [OK] to display the explanation screen for the (ESC] key.

% : ’ ESC : CANCEL]
! :mn:r:- - bﬁr ’:,_-;»_; . 1
' & F = E.C SO .
Am 210 K
- Dacm! ‘ [ I

&

g Pressing [OK] exits the Help function and returns the screen to the "Angle Setting Function” screen.
Select the item confirmed in step .

; : 1—ANG - % ANG SET|
? : : 2 INPUT l
! ??EcScié:ﬁnb | sAn MENU |
‘ | Cccml ‘ | l IE] J

* Pressing the [ESC] key on any screen interrupts the function at that point and returns the screen to the
cne displayed previously to that function.

L ity T,

-y

" A et D 1

W




36 REGISTERING PROGRAMS

-fmup selections. .

i 3N

The PTS-V Series comas complete with 18 different application programs. These are divided into five
groups, based on the surveying application. Cne of these groups can ta selected and registered in the
“Tool Kit* (the kit in which programs are registered). {(When the instrument is shipped from the factory.
“Type 1" is registered.)
Registration and settings for groups are done under "Initial Settings C".

Example: Changing the group type from "Type 1" to "Type 2"

1 Turn on the power supply whie hoiding down the [$] key. to access ‘lmitial Settings C".
2 Use the number "3 to select "3. GAQUP". the screen changes to the CHECK/SET" screen.

= = = Blinkin

Sl Y T R i
- = GAour SET C|
4 5 6 (L |
IR — CHEEK seT 1
W7 h T 23 = A4, R

3 Using the [=] key, move the curscr (o the "Setting" itern.

b [Einking

i : i ] GROUP SET C
|= k A TR -
EE .+ R | CHECK SET

! s 'z;h" g 1 ps CK

4 Press [OK] twice in succession. This brings up the setting screen. and displays the message "Type: 1
2 3 4 5", (in the diagram of this sxampie. the cursor is positioned at °1°, indicating that "Type 1" is
registered.)

l ) /Blinking
h L “ )
z i ; GROUP Q\ SET C
; NOFF = = & T _o E"‘ 1 TYPE : :1.' 2 3 4 5
OCcC =40 ! T
: e OK
o i ! | | | &)
§ Using the [=] key, move the cursor to "2°. /Blinking
| ’ : GROUP SET C
| - |
SR N e ] = ? TYPE 1 2 3 4
= s <= 5. 3 oK
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@ Press the [OK] key to register "Type 2" in the tool kit. The screen returns to the menu under “Initial
Settings C".

i p 1.QUICK SET SET C!
f ; 2. TOOL KIT
smrztr k& 3 GROUP MENU |
~~~~~ 1

‘\“\ -5:r-' ! | m?_a_.-‘!

- i i 1 i | =

v At step2. the [1] or [#] key could also be used to mave the cursor to "3. GRQUP", instead of using
the keypad. Prassing the [ENT] key would then change the screen to the "GROUP" screen. (If the
cursor is already positioned at the target item 3. GROUP", simply press the [ENT] key.)

* If the [ESC] key is pressed during the setting prccedure. the screen returns to the menu under "Initial
Settings C" without changing the setting (Type 1).

* When the group type is changed. all of the contents registered in the tool kit are deleted. and the new
type of group is registered.

* The contents of a group program registered in the tocl «it can be changed freely as long as they are
in the tool kit.(See"Registering Group in Tool Kits'on page 38.)

YT

St

Contents of the Group Program Types

“‘ Type ‘ Contents of Group Pregram .
Tvoe 1- ' RDM, Area, Offset Point
g ype 1 Coordinate Stake-cut, Resection, Traverse
‘ Tvee 2: i RDM, Distance Stake-out, Lot Staking
| it Coordinate Stake-out, Resection, Offset Station
|
? L5 o Distance Stake-out. Offset Point, Lot Staking
g Inverse Azimuth/Distance, Traverse. Area
Tuoe 4: Leveling, Inverse Azimuth/Distance, Traverse
ype & ; Direct Stake Check, Remote Stake Check, Scaling
Tvoe 5: Coordinate Stake-out. Traverse, Resection
ype s Direct Stake Check, Remcte Stake Check, Scaling
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- Hegistering groups iry thes Tool Kit-

in order to use these 18 different types of apphcatlon programs eﬁlCaentiy, the user can select the six
prcgrarns which are used most frequently, and can sutstitute these for the greup programs in the tool
kit. Groups are registered in the tool kit using "Initial Settings C".

r

' — -

1 Tuming on the power while holding down the ~ & ! key brings up the "lnitial Settings C* menu.

1 1-QUICK SET
2.TOQOL KIT
H__ T 3 .GROUP

| I

[-:) 1
i
i

=)
L
L

t

]

i

2 1t the number 2" keypad is used to select "2. Tool Kit'. the screen changes to the 'CHECK/SET"

screen.
7 8 —'9“ Blinkig\
- - — y
—_ == TOOL KIT SET C
4 5
i 3 3 CHECK sET

i
tinp

2

3 Using the [=] key. move the cursor to the "Seting” item.

L

B 1
| ? TOOL KIT SET ¢ |
t r
A m W v Qo= N |
ca&ooo 5 E CHECK -.$..E..TNK !

el I A Y Y
4 Press [OK] twice in succession. This brings up the Registration Menu No. 1 screen.
Blinking
) i
TOOL KIT SET]C i
dor e = bt O & .
00000 o REG NO. 103
' s o
[ R N N N =
5 Press the [CLR] key to delete any command numbers already registered. ‘
EER R Blinkin
1 2 3 e
- . TOOL KIT SET C
Qo - 7 1
T REG NO. 1.7 !
b o e = T 1
P e m i | ; 2 3
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:

6 Using the number keypad, specify the command number of the application to be reqgisiared. (As an
example, we will specify "106" , Lot Staking}

—— ——

i\l) :‘&_8_/. ’:9; i é g Elinking ‘
Z E :_6- I -—z TOOL KiT SET C\i
,T, :2: ,B‘ _.' - B ] REG NO. 1 108 i

Coom | k | ‘ =

G
[Fo

7 Press the [ENT] key to store the specified command number. The registration menu changes ¢ he
No. 2 manu.

Blinking

” ‘ TOOL KIT SET c)

] =m z |
Zmn 2t R . REG NO. 2 11 62

- £ 0 :
i B0 | 1 | g

8 Continue repeating the [CLR], [SET] and [ENT] steps until you reach Registration Menu No. 8. \When
the [ENT] key is pressed on Menu No. 6, the screen retums to the "Initial Settings C" screen.

| p— i p \
\ | 3 1.QUICK SET SET Cj|
- m i | 2—-TOOL KIT ;
= OcjéNs@hc : 903'GROUP MENU

=t =

= N

* Atstep2 |, the {#] key could alse be used to move the cursor to "2 Tool Kit", instead of using the
keypad. Pressing the [ENT] key would then change the screen ta the "CHECK/SET" screen.

" AL step5 , the [#=] and [«] arrow keys can be used to move the cursor to the number value to be
changed without clearing the command number. Use the keypad to change only the value for that
particuiar setting.

* To avoid deleting a program which has already been registered, simply press the [ENT] key. This
leaves the function intact and advances to the next screen. Far more detailed information ¢n the Tool
Kit function, please refer tc page.
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. Special functionss:

The PTS-V Series comes with 18 different application programs which make surveying cperations easi-
er and more efficient. These include Distance Stake-out Laveling, RDOM, Caoordinates. Offsat Point, Lot
Staking, Inverse Azimuth/Distance, Traverse. Coordinate Stake-out. H. Angle Repeat, 3D Cross Sec-
tion, REM, Resection, Direct Stake Check. Remocte Staxe Check, Offset Station. Area. and Scaling mea-
surements. These programs are referred o as ‘sgecial functions.” Any data input o these programs is

retained in the memory when the power is turned off. ana data which is shared with other grograms can
be used in common.

Using the [MODE! key. bring up the [B MOCE] screen. and then press the [S. FUNC] key twice in suc-
cession to access the special functions.

Example: Acc . ssing the Coordinate Stake-out Function

1 Pressthe [MODE! key to access the [B MODE",
2 Press the [S. FUNC] key twice in succession to access the special functions.

1—-TOOL KIT
2 FULL MENU

NG e e b e (3
T T T 0 oD oo e 0o
Ta Nt
('f,} =k 1 1
5 Soom .

3 Press the number (2) keypad to select "2. Fuil Menu’. This displays the menu screen where the spe- -
cial measurement functicns can be selected.

78 9

R 1-DSO 4 .COORD

i.- ‘5 ﬁ, 2. LEVEL 5.0FS PT

T 3 7 3. RDM 6. LOT STK ;
; S ] 23 . . ;

e @/ o anl & | @‘ | ‘ e -] EE‘:J !

4 "Coordinate Stake-out" is not displayed on this screen, so press the [=] key to go to the next screen.

‘J

1—-INV A/D04 REPEAT

2. TRV 5.30X

3.C80 B.REM
P30

PR

O

%
Ol

S ILIN
Of»
Ol
O
ol

7)

Wy




SPECIAL FUNCTIONS 41

' £ § Use the number (3) keypad to select "3. Coordinate Stake-out”. This brings up "Step 1" of the Coordi-
nate Stake-Out measurement function.

9

— INPUT s.P
6 g

N

ol ool

s
4
il STEP1
.,

< > B nsl =

T At stepz . i "Caoordinate Stake-out' has been registered in the Toocl Kit, select "1. Tool Kit" using the
number (1) keypad.

* For the "ltern Selection” at steps 3 and 9. the (4] and [#] keys can be used instead of the number
keypad, to mave the cursor to "2. Full Menu". Then press the [ENT] key to change the screen to the
special measurements menu. (If ;the curser is already positioned on "2. Full Menu", simply press the
(ENT] key.)

* All of the special function programs can be accessed directly by code numbers, without going through
the above process. (See "Accessing Functions Directly* on page 32.)
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k' Measurement with the: coardinate: stake-out functione: e

in coordinate stake-out measurement, coordinates can be staked cut in three dimensions, based on the
instrument coordinates and backsight coordinates which are already xnown. or on the backsignt direc-
tional angle and the instrument point coordinates. The horizontal angle to the stake-out pcint and the
horizontal distance are calculated automatically as the design values. and the difference between the
calculated values read during measurement is displayed as the deviation. Aiso. with coordinate stake-
out measurement, “s/S compensaticn" (scaling compensation towarcs the cocrdinates of the horizontal
piane angle, ar scale carrection) can be carried out. (For more infermation on s/S compensaticn. please
refer to page 50.)

Qverzli drawing

= ! _
(2)
A ) (N)

e I
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A
-

. Prism height
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Staking point

) \ instrument height

3

. ’%"/u\

N

Station point
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Design values and deviation

N H.distance design value z
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5 e deviation /

Y
H.angle o B :
esign value .7 (staking point)

deviation—I
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"~ deviation
ED* : Z design
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B.S.point directional angle
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INPUT S.P 1 Station coordinates input
instrument height input
STEP1 :
1.NEZ B.S.P “ Selection of 3.S. point data
2.AZIMUTH STEP2 | &'

*

(X)

g‘ /
% /| 8.5, Point coordi-
e 4 nates input
\, Azimuth angie 10
B.S. point input

AIM B.S. POINT %
PRESS ENT STEP3 | " :
,
N Aiming B.S. point |
INPUT STKP| g
STEP4 | | [t Ig
| j
| |
‘ i
| A Staking point g
: g coordinates input |
1 ’ Prism height input l
STAKING START | = |
. 1 .
STEPS | | ;°°. e gl
‘ - ¥

1
]
1

P

e mmes o - = <

I
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Inputting the Instrument Coordinates (NEZ) and Instrument Height

1 Press the [ENT] key to display the screen where the instrument coordinates '"NEZ" are entered.

Blinking

~

INPUT S . : N 000022 .000 m|
E 000087C 0600 m|
STEP1 Z 00Q02C Q00 m
P30 P30 |
Ocerm | : | l era ] IE] Cccml l = 2 |
f ONQFE @ = & T : -
| - g g R
E 2 Press the [CLR] key to delete the "N* data.
i o
i 1 2 3 Biirkirg
i - - y ;é
! B — e 1 N gl m
| 1 e
; o - | E : 0000CO Q0O m
= . —_— i Z : 000062 Q00 m
i n P-20 : |
! im I Oom| | % & 3

3 As an example. let's input a value of "-12345.890". Ta input the value for ccordinate “N*. press e numeric
keys in the following order: [+/- 1{1] (2] [3] [4] (5] [] [8] [] [0]. Press the [ENT] key and move the cursar to

(El. Slinking
Use qumoer - ’ | |’ N :-012345.890? m
.keypac’ 1 gar - . fEre 1§ $ E B 00000000‘0, m
=12 Z : 000000.000 m
uuuuu @ p'w ‘ l
| Lo 45 | : | = 3

aleae ity &

L3 XL S

M

4 Set the "E" coordinats in the same way:; first press [CLR] to clear the previous setting, and then enter
a new vaiue for the instrument coordinate "E" using the numeric keys (in cur exampte. let's use
"2345.890"). Then press the [ENT] key to input the setting.

5 Finally, repeat the process for the ‘Z" coordinate, first pressing [CLR] and then using the numeric .
keys t0 enter a new value {let's use "-345.891"). Press the [ENT] key to change the display to the
screen where the instrument height is input.

Blinking
~
. - X ! S
: I |
: o Userumeer . |
\ iCLHf—-" keyraglo s am |‘ :> }
P ' e INST H . 00.000m
T - (%_w] Ef,f | Zm !
m : =1
{ I ! ' : ? &y,
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and then use the numeric keys 10 input the new vaiue (here. let's use "1.526 m"). Pressing the [ENT]
key changes the screen to the "Step 2 " screen.

t--NEZ
Usen—';: 2 AZIMUTH
— umeer .
keypac o 3gt - ENT T

CLR —

rs in the same way as for the instrument coordinates, press the [CLR] key to delete the previous value,
R

1

i

|

|

|

|

!

* At step 2 . the [CLR] key should be pressed to clear the data even if the previous value is '000.000".
" At steps  if there is no need to enter a Z coordinate, leave the data as "000.000", or simply press the
[CLR] key and then the [ENT] key. This sets a Z coordinate of "0".

( Step 2 ; Inputting the Backsight Coordinates or the Backsight Azimuth Angle.

number "2" key to select '2°. Azimuth Angle".

N
3258
1 2 3 | rx

=

‘H As an example, we will select a backsight azimuth angle and input a value of 123° 45 20". Use the
L
|

! 2 Press the [CLRA] key ta erase the previous data set for "Azimuth Angle”, and then, using the numeric
keys, input the following value: {1] (2] [3] [.] (4] [S] (2] [Q]. This sets the backsight direction angie.

Blinking
INPU T\
3_\ Use number
ClR — » Keypad o set ’ AZIMUTH: 123 .45 2.0 :
P30
\ | O“m] l l l \ o {Eb i

|
‘ 3 Pressing the [ENT] key stores the value and changes the screen to the "Step 3 “ screen.

F— | / AIM BACKSIGHT
o * ¥

| ==L =3 PRESS ENT
| & G ]

* At step 2 , the [CLR] key should be pressed to clear the data even if the previous value is "000.000".
* |n the setting of "123° 45 20" " entered at step2 , a period is used where the degree mark wouid be.
and no separation is made tetween the minutes and seconds.
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( Step 3 ) sighting the Backsight Point

Following the guide messages on the screen, sight the backsight point and press the [ENT] xey. The
screen changes to the “Stepd * screen.

: INPUT STK PW
SightB.S. _ '7 ‘
pomt  — | ENT ! STEP4 |
[ — 4 P30
‘ Dunml éi =7 ‘ = ] —_%-J

8 L, N -
{ Step 4 . Inputting the Stake-Out Coordinates (NEZ) and the Prism Height

1 Press the [ENT] key 10 bring ug the screen where the staking peint coordinates "NEZ" are input.

~—=:rking

7 \

( N :© 000000.000 mt

=m i E : 000000.000 ;

e R | Z : 000000 000 '
""" b P30 1
- Onpml l { | =B = |

2 In the same way as for Step 1 . enter the cata for the N, E, and Z coordinates.

3 When the "Z" cocrdinate data has bean entered and the [ENT] key pressed, the screen changes to
the prism height input screen.

: L Usenumzsr L

FCLRI Y e = .

' T e T xmn = 2 T 9% , PRSM H : 00 000 m|
wwwww }‘\rdw ‘ o

—

Lol g ® =

4 Input the prism height in the same way. When the [ENT] key is pressed, the screen changes to the
"Step 5 * screen.

l l STAKING START
L Useaurza .ol
CLH‘—>fkevcadtcsez—.\ EeGRCR l STEPS |
- i P-30
O | Blel = | imp]

T At step3 , if there is no need to enter a Z coordinate, leave the data as "000.000%, or simply press the
[CLR] key and then the [ENT] key. This stores a Z coordinate of "0".
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Starting Stake-Out Measurement

-

on this screen.

1 Press the [ENT] key to bring up the screen where the value entered for the staking point coordinates
can be confirmed. The design values calculated using the data entered in Steps 1 to 4 are dispiayed

SET VALUE

H.ANG 123 45°50"
A 127 .9872
723 K

| ceem 4 ‘ ‘ ! !

! ‘ |

np

[n

SET VALUE

H.xnG 123 45'50"
Z 12.340
2.3 ol

e M 4N

-

IR

played.

ly——— ¢

o}
0

oK
PSR W = -

0
CO@O

,
ok
4

| 3 Pressing [OK] changes to the horizontal angle setting screen, with the "SET", "ANG" and CEY" dis-

| SET: 123 45°'50"
IH.ANGANG: 65° 43'20"°
| DEV: ~-58 02'30"
| =% CK

| Wl A Nl |

|
)
!

)

{ " seT: i123 45°50° |
|Hane ANG 123" 45°'50°
} DEV: 0° 00'00"
! P30 oK
W=l 1 e

4 Rotate the instrument,using the uppet H. motion, until the "DEV" reads "0" (or as close to "0" as pos-
sible), and lock the rotation of the horizontai direction of the instrument. ‘

ptayed.

-

03
()t
Ols
O
()]
ek
O

5 Press [OK] to mave to the distance measurement screen, where "SET", "DST" and "DEV" are dis- |

SET: 65.430

DST: 0.000
4 DEV: -65.430
oo

™ IMEAS ’ TRACK ‘ l

|

™|
m i
.

|
|
|
%
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B Move the prism to the sighting direction of the telesccpe. ana cress the [TRACK] key to measure to
the prism.

[ :> Sight to prism

7 Move the prism in the direction in which the "DEV" approaches 2"

8 .When the "DEV" has come close to “0", press the [MEAS] xev o switch to normal distance measure-
ment. Continue measuring untit you fing the exact point whara "CEY/* bhecomes '0". This concludes
stake-out of the No. 1 paint.

= Blinking
| SET: 65.430 m}
e | 2L T 65.430 m|
TriTIo YELS 0000 m|
- S RESS e AL AL CK ;
¢ = | YEAS ‘WCKE ‘ 1

i

g Pressing the [OK] key takes you back to Step (4). Repeat the srocess for the No. 2 ard No. 3 points if
there are any.

— N

j INPUT STK P|

=3+ J W STEP4 |

a9 | | =m s |

‘ 13 )

® If the smallest angfe unit is not set to [1"/2cc display], there may be times when you cannot get a value
that is exactly "0".

* When tracking the prism in Step 6 , continuous measurement is carried out once the [TRACK] key has
Been pressed after the general position of the prism has been determined. Using shot measurement
with the [MEAS] key is the most efficient way to find the precise position of the prism.

* Each time the [s] key is pressed, the display changes in sequence from "Horizontal Distance” to
“Height Z" to "Horizontal Design Value".

* Data input using this instrument is retained in the memory when the power is tumed off, and all data
except the stake-out coordinates can be used in common with other functions.

* To exit a special measurement, or to interrupt it and go back to the [A MODE], press the [ESC] key
several times, until the screen returns to the [A MODE] screen. (The number of times the [ESC] has to
be pressed varies depenqing on the point at which the key is pressed.)
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18 application programs have the below-menticned function, respectively.

1.

10.

Distance stake-out function
With distance stake-out measurement, the difference between the input design values (specified
distance) and the distance to the prism is dispiayed, making it easier to stake a paint.

Leveling function

With leveling measurement. the elevation of the observation pcint and the horizontal distance 1o
the bench mark and the various observation points can be caleuiated and displayed by entering
the elevation af the bench mark(BM).

RDM function

With RDM measurement, the horizontal distance, the vertical distance the sicpe distance and the
percentage of slope between the base point and prism at the observation point are measured. The
base point can be changed to any desired observation point.

Coordinates function

With coordinales measurement, the instrument point serves as the datum station, and the coordi-
nates of any desired target point can be determined. Even if the instrument point is not usad as the
datum station. the ccordinate values can be determined from the coordinate datum statien by
inputting the coardinate values of the instrument point.

Offset point function
Offset point measurement can be used when the prism can not be positioned becaus2 of an cbsta-
cle in the way. With this type of measurement. the target coordinates are measured indirectly.

Lot staking function
With the lot-staking function. the design values fer an input distance, or a distance between two
paints which have already been specified, can be divided into a number (N) or equal segments.

Inverse Azimuth/Distance function

With inverse azimuth/distance measurement, the azimuth angle and the distance to a backsight
point can be caiculated and displayed by-inputting known instrument point coordinates and back-
sight point coordinates.

Traverse function

With traverse measurement, the coordinates of new peint can be determined, based on the given
“instrument point coordinates and backsight point coordinates” or the "instrument point coordi-
nates and directional angle".

Coordinate stake-out function

In coordinate stake-cut measurement, coardinates can be staked cut in three dimensions, based
on the instrument coordinates and backsight coordinates which are already known, or on the back-
sight directional angle and the instrument point coordinates.

H. Angle Repeat measurement

With the H. angle repeat measurement, the horizontal angle between the Nal target (P1) and the
Na2 target (P2) is measured n numper of times, and the cumuiative values and averaged values
can be determined.

nebanmtwr .

e

————e
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11. 3D Cross Section function

12.

13.

14.

With the 3D cross section measurement, prisms are placsa at 2 points almost directly below the
places to be measured. and these prisms are measured. The ccordinates of a perpendicular plane
formed along the straight line extending between the two srisms can be determined, so that it s
easy to measure the cocrdinates of locations where prisms carnot be placed directly, such as on
the walls of objects being constructed, and sections of tunr.e:s.

REM function
With REM measurement. a prism (base point) is set direc:ly =2:¢w the place to be measured. and
by measuring this prism. the height to the target o4ject can t2 measured. This makes it easy 0

determine the heignts of electric power lines, bridge suscesrsion cables, and other large itams
used in construction.

Resection function

With the resection function. two known points (Peint A and Paint B) are measured in order to
determine the coordinates of the instrument point.

Direct Stake Check function
In the direct stake check function, the difference between the design values for a horizontal dis-
tance, caiculated using inverse calculation from the coordinate values of a known point (PaintA)

and a target point (Pcint 8), and the horizontal distance actually measured betwes~ A and B is dis-
played.

15. Remote Stake Check function

tn the remote stake check function. the difference between the design values for a horizemtal dis-
tance, calculated using inverse caliculation from the coordinate values of two know points (Psints A
and B), and tne herizontal distance actually measured between A and B is displayed.

16. Offset Station function

With oiffset station measurement. a PTS set on the center line is used for easy setting of the stake
out points to the left and rignt of tho oontor line.

17. Area function

With the area measurement, the area is calculated and displyed in real time as each target point is
measured, and the horizontal distance between two prisms is displayed as well.

18. Scaling function

"Scaling” as used here refers to scaling and perspective correcton carried out as part of the mea-
surement process among the special functions. It is effective anly with coordinates stake-out, tra-
verse measurement. inverse azimuth/distance calcufation. direct stake check, remote stake check,
and resection measurement. Of these, reverse perspective correction is carried out with coordinate
seake out. inverse azimuth/distance, direct stake check, and remote stake check.

* When the unit is shipped from the factory, the corraction ccefficient is set to *1" and the elevation
to "0% so that no correction is carried aut. If correction is necessary, input the appropriate values
tor scaling coefficient and the average elevation.




SPECIAL FUNCTIONS 51

| Equation of scaling ;»

A. Perspective Correction Equation

This equaticn is used when the on-site slope distance is to be corrected to the distance for the hort-
zontal value angle cocrdinates:

1 R
Sb - Sa (R+H

St Harizontal distance (distance on surtace of standard oval-shaped object) i
Sa: Horizontal distance (cistance on surface of actual site)

R: Averaged datum station for radius of earth (6370 km/20,898,906.21ft) \
H: Average on-site elevation (input value)

Sc = m (Sb)

* g1 2 R #
pmaiiinbil

; Se: Horizontal distance (distance between horizontal angle coordinates)

! m: Scaling coefficient (input vaiue)

I} Sb: Herizontal distance (distance on surtace of standard oval-shaped object) This
i harizontal distance Sc is used to calculate the coordinates.

B. Reverse Perspective Correction Equation

This equation is used when the distance between harizontal angle coordinates is being corrected to
a horizontal distance on the actuai site:

=AY
&'p oGl (‘*‘ﬁ")

Sa: Horizental distance (distance on actual site)

m: Scaling coefficient {input vaiue)
! Sc: Horizontal distance (distance between horizontal angle coordinates)
| R: Averaged datum station for radius of earth {6370 km/20,898,906.211)
H: Average on-site elevation (input vaiue)
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With the PTS-V Series, there are numerous usage conditions which can be ssiected and specified by
the user. These are called “initial serungs.” and are grouped into five groups ‘A B.C.0. and E) depend-
ing on the type of condition.

"Initial Settings A" include the setting of cnsm constants and atmospheric comeznsations.

"Initizi Settings 8" include selections sucn as the distance and angle being mezsured. the beep sound.
cutoff umers, operations, and automatc zzmeensation.

"Initizl Settings C" include the selecticn of functions such as Quick Set, Tool Kit. and Groups.

“Initial Settings D" include selections sucr 2s the unit used to express temperaiura2 and air pressure.
"Inital Settings E" include selections of ccmmunicaticn parameters.

Turning on the power while holding dewnr the (] key Srings up the ‘Initial Semrcs A screen.
Turring on the power while holding dowr :~e ‘=] key brings up the “Initial Setmngs B screen.
Turning on the power while holding ccwn the [ &] key brings up the “Initial Setirgs C” screen.
Turrming on the power while holding down the [ 1] key brings up the ‘Initial Semi~gs D" screen.
Turmirg on the power while holding dewn the { 2] key brings up the "Initial Settings E” screen.

o iy rir . ate . it ¥ S

Example: Setting the prism constant under "Initial Settings A"

| 1—PRISM SET A!
! 2.PPM CORRECTION ;
. LT e O =
TEEEEE . my *

{ 2 Pressz "3 the numoer "1" keypad changes e screen to the '1. Prism” scrzen, while pressing the '
‘ numecs- "2" keypad changes to the "2. Atmcspheric compensation” screen. [In our example, we will
select "1. Prism” here.)

|

. g

| 7 3 3 , \

i - = P CONSTANT SET A

| A 5 G

i N e | Y A omm
(,—~\ ,.’—\‘ — CK

’ _({% EN B Ll | | o)

3 Use the [<--] or [-->] key to move the curser to the target item. (In our exampte. this will be "0 mm".)

P CONSTANT

e e L T O % FNPUT -30mm

i
| CTi =2 o )
T (;ij Ocgm ! I ! |
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4 Press the [OK] key to enter "0 mm" for the prism constant. The screen then retumns to the “Initial Set-
tings A" screen.

=\
1—+PR1SM SET Af
2 PPM CORRECTION
T ow = & T Ea3
=TT g & MENU
At 2.0

el } . X
ol Scam | ! ; | = |
— ; . ‘ 5

5 Use the [ESC] key to extt the “Initial Settings A" screen. The screen changes 1o the "Vertical Circle 0
Point Setting” screen.

mmm@27

_ 3 - .
o - [vac TURN TELESCOPE °.]|
i funem H-ane 1271418
. A | 4
CLR HELP B P . MCCE

Saly Occm | Sz :

was‘mm”:

Fi |

* At stepz , the [#] or [ 1] key could also be used to move the cursor to the desired item, instead of
using the numeric keypad. Pressing the [ENT] key would then change the screen lo the "Prism Con-
stant" screen. (If the cursor is already positioned at the desired item, simply press the [ENT] key.)

* At step 3 | to set the prism constant to -30 mm. move the cursor to *-30 mm", and to set to to 0 mm,
move the cursor to "0 mm*. To input @ numeric value for the prism constant, move the cursor to "lnput”.

* if "Input” is selected. the value "-30 mm" will remain valid until a numeric value is input for the prism
constant using the "Compensation Function® in the [B MODE]. '

* At step 5. the [CN/OFF] key can be used to enter the prism constant, instead of using the [ESC] key.

* |f the [ESC] key is pressed during the setting procedure, the screen returns o the "Initial Settings A"
screen without changing the settings.

* The same procedure is used for setting all of the initial values.
*( For more detailed infermation on initial settings, please refer 1o page 54.)
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8

E Contentsof initial settings:

Far Initial Settings A, B, C, and D, the settings listed below can be selected for the varicus function_s_.

ras . “Initial Settings A" is used to select the prism constant and the atmaspheric
"Initial Settings A" compensaﬁoa P P

i t
1. PRISM g CONSTANT

nput -30 mm 0 mm
Setect here whether the input methed is to be used with

the prism constant, or whether the prism constant is to be
fixed at -30 or 0.

2. PPM CORRECTION s 77 M CORRECTION !

Select whether the automatic sensor measurement of the
atmospheric compensation is to be on or off.

PPM CORRECTION
PPM CORR: INFUT 0 PPM

Select whether a ppm compensation vaiue is to be input,
or the value is to be fixed at 0 ppm.

FPM CORRECTION
INPUT: TEMP.PRES PPM
Select whether the temperature and air pressure are to

be input, or the calculated compensation vaiues will be
input.

e e

LW
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. . "Initial Settings B" is used to select such elements as the distance. angle,
“{nitial Settings B" . . . , ans
peep, cutoff timer, operation and automatic compensation.

1. DISTANCE MEASUREMENT

g 1. MINIMUM UNIT s MINUNIT  DIST

MEAS 1mm/.005f 0.1mmy 0005k
Select the minimum display unit used dunng normai mea-
surements.
CMINUNIT DIST N
MEAS 10mm/ 005k 1mmy/.0005ft

Select the minimum display unit used durng fasttrack-
ing) measurements.

SHQOT
B Skl B Rt 3 5 INPUT

Select the number of shots (the number of times thai mea-
surerment is to be carried out).SelectingINPUT eracles to
set the number of SHOT any times from 0~29.

; - ATM.COMP
S'ATM'COMPWH > COMP . Yes No

Select whether the level difference from the zs~ith dis-
tance {atmospheric refraction and divergence si earth
curvature) is to be corrected.

ATM.COMP
COE K : 0.14 0.2
Select the coefficient to be used for the level difterence

from the zenith distance (atmospheric refraction and
divergence of earth curvature).

In selection of minimem distance unt, gter the unt of meter or ‘eet s 10 te distiayed n accordance with the selection of the unit of distance in Int& Sengs D.

|

2. ANGLE MEASUREMENT

‘ ! - MIN.UNIT !
-’f 1. MINIMUM ANGLE UNITJ " H/V: 5710cc 1"/2¢c 4‘:
Select the minimum display unit for angles measured with
the PTS-V2/V3
i MIN.UNIT i
' H/V:  10%20cc 5"10cc N
Select the minimum display for angles measured with the
PTS-V5

- 2. ANGLE MODE SETTING sl V ANG SET l

0 PQINT: 10 @0 @10
Select the 0 point for the V angle.

V ANG SET
V DISPLAY: YES NO ‘
Select whether or not the vertical angle is normally displayed.

‘ ' - H ANG HOLD
- 3. H ANGLE AETENTICN ‘_, YES NO
Select whether the horizontal angle is to be retained
when the power is turned off.

“In selection of the miimum angle wre 37 angle n degree orgnistote cistiayed in accordance with the seiection of the unit of angle n =z Sezrgs O,
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' 3. BEEP

VCLUME T

- 1. BEEP VOLUME ;_"'HIGH LOW :

Select whether all of the beep sounds are to be loud or soft,
2. DISTANCE DIST MEAS

=P MEASUREMENT ™9 oy OFF
Select whether the beep is to sound during distance mea-
surements.

re i EG)

3. r = NO YES i
Select whether or not the beep sound is to be produced
for every horizontal angle of 90 degrees.

4. TIME SETTING
1 PCWER

> |l POWER 0 uIN. 20 30 NL
This is used to specify how many minutes the power will
stay on after the last operation; in other words, how iong
it will be kept on if there is noc operation.

. EDM

- ZEDM > IMIN 5 10 NIL
This is used to specify how many minutes distance mea-
surement will continue before it stops automatically after
the last operation.

S ILLUM i
-,7 3. ILLUMINATION l_.,. 3 MIN. 5 10 NIL i

This is used to specify how many minutes the dispiay and
reticte illumination will continue to stay on before it goes
off automatically after the last operation.
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| 5. ARRANGEMENT

- 1. CLASS SELECTION

. 2. MODE CHOICE

==

e 3. XYZ—NEZ

.

6. COMPENSATOR

s |

[ —

» . CLASS1

+ CLASS SELECT
CLASS2
This selects the class which determines whether or not there

is a opening title or ending mark placed at the beginning and
end of a function.

EDM{SIGNAL)
Hup mea AM VAL

This seiects whether the standby mark until the distance
measurement is displayed will be indicated as "=p=

@ or whether it will be indicated by a value for the sig-
nal strength (AIM value).

MODE CHQICE
AUTO MEAS: NO YES

This selects wnether or not measurements will start auto-
maticaily.

MODE CHOICE
MEAS. SHOT PRTN

This selects whether shots or continuous measurement s
given priority dunng normal measurements.

. MODE CHOQICE
. TRACK : PARTN SHOT

This selects whather shots or continuous measurement is
given priority during fast (tracking) measurements.

| MODE CHOICE w
| SHIFT: Hom VoS HewSay |

This seiects the sequence in which distance displays are
switched using the (-4 | key.

" XYZ—NEZ

P XYZ YX2 NEZ

This seiects whether X, Y, or N is used as the vertical
* axis of the coordinates.

| COMP
ON/OFF: ON OFF

This selects whether or not automatic compensation is to
be carried cut.

iCOMP
| COMP AXIS: 3 2 1

This selects whether automatic compensation is applied
to 1,2, or3axes.

* if "OH" is selected for "COMP ON/QF" under "6. COMPENSATOR", the last scresn under the Compen-
sator parameter, "COMP AXIS". is not displayed.

T ametrmedy ™

e P
.
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"Initial Settings C"

"Initial Semtings C" is used to work with the Quick Set, Tool Kit, and Group

functicns
QUICK SET
j 1. QUICK SET e~ ECK SET
Seiect whether the settings of the various functions in
Quick Set are to be verified. or whether settings are to te
specified.
CHECK
CQUICK SET
3 Sw:tch E 1 1 1 1 1 1 1 1
Swit¢h: 1 1+ t 1 1+ 1 1 1
Check the seftings that have been entered for the van-
ous functions.
SET
QUICK SET
!Sw;tch1.11111111
Switch 5: 1 1 1 1 1 1 1 1
Change or enter new settings for the various func-
tians.
TOOLKIT
F2. TRPL KIT = CHECK SET
Select whether the settings of the various functions in the
Tool kit are to be verified, or whether settings are to be-
changed.
CHECK
TOCOL KIT l
REG No. 1 !
-l |
REG No. 6 !
Check to see which software programs have been
registerad.
SET
TCCL KIT :
REG No. 1 !
» !
REG No. B

Make changes to the registrations, or enter new
registrations.
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. 3. GROUP

: [ GROUP j
r‘"""i CHECK ~ SET |

For information on Quick Set,
see page 60.

For information on Tool Kit,
see page 38.

For infarmation on Group Software.

see page 36.

"Initial Settings D*

Select whether the group type is to be verified, or set-
tings are tc be changed.

CHECK

> TYPE: 1 2 3 4 5
Verify which numbers have been registered.

SET

GROUP
- TYPE: 1 2 3 4 5

Select the number to be registered.

“Initial Settings D* is used to select the unitin which the temperature. air pres-
sure. distance and angle.

1. TEMPERATURE/
AIR PRESSURE/
DISTANCE/ANGLE UNIT

——-+ h
c F

PR - S

. TEMP UNIT l

“Initial Settings E"

Select the unit used to display the
temperature.

e W,

. PRES UNIT {
1 hPa mmtg mb IncHg |

l Select the unit used to display the

* e

alr pressure.

1

- DIST UNIT

‘ METER FEET
Select the unit used to dispiay the
distance.

- ANG UNIT
. 360C Dec Mil Gon

Select the unit used to dispiay the
angle.

"Initial Settings E" is used to select the communication parameters.

I STOP BIT

| BAUD RATE
| 1200 24 48 9600 —> ems 28178
| DATE BIT | X ON/ X OFF |
8BITS  7BITS ON  GFF |
PARITY BIT

i NONE QDD EVEN
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 Using the Quick Set function for setting valuess- -

On the "Initial Settings" screen. instead of selecting settings one by cne from individual menus
Quick Set function can be used to process pages divided into 5 sactions as a single page.

Example: Changing the prism constant "Input” to “-30 mm"

1 Turning on the power while holding down the [ $] key brings uo the ‘Initial Settings C" menu.

2 Ifthe number "1" is usad to salect '1. QUICK SET", the scresr changes to the "CHECK/SET" screen.

E ’ Blinkingj ‘
»—6— QUICK SET SET C

CHECK SET

o
]
j'/
Atl‘-t
i1 W
H

B N R NN

o) o] ool

s

oK

o

k.
3 Using the [=*] key. move the (flashing) cursor to the "Setting” tlem. i

Blinking . ‘
, i QUICK SET SET C|
: * :

= CHECK SET

ik

4 Press [OK] twice to bring up the setting screen and display “Switch 1°. In the diagram used to illus-

trate this example, the numeric vaiue of the prism constant selection (the value farthest to the left of
the 8 values) is set to "1", so "INPUT" is set for the prism constant.

Blinking~,
i i ™
i w : QUICK SET SET C
. SWITCHT i1 111111
= 7 ) 1 =2 ‘ oK
8o = ool | -
~ e iy AT )

5 Since the cursor is positioned at the numeric value of the prism constant selection, press the number
"2" keypad, and change the numeric value of "1" to 2", which is a numeric value of -30 mm. (If the
cursoer is not already positioned on the target number, use the [=] or (@] key to move it to the target
number.

_~~ Blinking

QUICK SET SET C}|

(o) ool

z
—_ SWITCHT 25111111

I

U

-
.3

com | |
!

[

El
+
3

|—]
il
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‘ g Press the [OK] key to display the next screen, entitied “Switch 2",

‘E | - Blinking

; | ! QUICK SET SET C
‘ g o ] )

: 2 = 3 2 O SWITCHZ  {11111171

| i 22 | o

,; \_J Toem ‘ : _‘;

|

7 Pressing the [ESC] key returns the screen 10 the “initial Settings C" menu screen. (To continue enter-
ing changes on "Switch 2", repeat the procedure from step 5 )

Q" 1-QUICK SET SET C|
il - c TORUNKET :
% - T 3.GROUP MENU |
. ZLA =~ELP Rt 2.0 .
; ol L Ccom i ] | { 1‘ ﬂz-

l 8 If further confirmation and changes are necessary for "2. TOOL KIT" or “3. GROUP", continue foilow-
ing the same procedure. If no more changes need to be made. press the [ESC] key once more to
return to the "Vertical Circle O Point Setting" screen.

| i (— _ Blinking ——
; C =
| L1/ _ i vaxa TURN TELESCOPE ',
| — o H.ANG 12° 14'15" !
_— —— _P _‘_
oA e f_}’j e .

Copm !.4 iMEr‘-S l TAACK | 33ET i j
! H I

* At stepZ . the [#] or [1] key could aiso be used to move the cursor 10 "1, QUICK SET", instead of
using the keypad. Pressing the [ENT] key would then change the screen to the "1. QUICK SET"
screen. (If the cursor is already positioned at the desired item, simply press the [ENT] key.)

* At steps 7 and 8. entering the prism constant can be made by turning the power off using ON/OFF
key, instead of using the [ESC] key. The specified prism canstant will be entered in the same way as
if the [ESC] key had been used.

* |f the [ESC] key is pressed during the setting procedure, the screen returns to the menu under “Initial
Settings C* without changing the settings.

* The same procedure is used for all settings included uncer "QUICK SET".

*( For a table of items that can be specified' using the "QUICK SET" function, please refer to page 62.)

—a ¥ .

Py A M e
ol L A
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The eight number values displayed on the Quick Set screen are lined up from left
A B.C.DO,E F G andH.

If there is an X in a column for an item. that number can not be seiected.

Switch 1

to right in the crder of

- ltem No. and Setting Item

setta ! . setto 2 setto 3 setto 4
A (ieft end) Prisr corstant seizcion Tou eI Lansant -30mm Omm -
B Auto ppm selection CFF : ON - -
. C pom carrecticn se!e“ét:cn _ riaToerszieg vave Fixed at 0 - -

input temperatur
D Input of atmosorernc sarrzcton vaine P P e

In mvaiie -
and air pressurg Pt PRM VA

E Smaiestomn ussiaven norma —zazocamen 1mm/Q.005f. - 0.1mm0.00C 3. e -
F Smalestumn cisciayed ifast ~sasursmzny 10mmy/0.05H, 1mm:0.005ft. - -

‘ G Selection of number of shots 1 time 3 times 5times Input no. of umas
H gz Amoserems smaesr s sz snins Compensation CN ‘ Compensation CFF - -

" Ifthe "Auto pom” functien is set to "ON” (the number vaiue sacond from the left is "2")
entered for 'C. ppm compensaticn selection” or "D. Input of atmospharic compensation

. No s2ttings can te

vaie'.
Switch 2
» ltem No. and Setting item e Setgrion ik
; setto 1 setto 2 sette 3

A (left end) Setection of compensation coefficient i 0.14 0.2

B Minimum angle display (PTS-V2/V3) 3 5"/10cc 1*/2ce
i B Minimum angle display (PTS-V5) 10"/20cc 5%/10cc i
. C Selection of O point for vertical angle ; Zenith 0 Horizontal 0 | Compass scale
- D Vertical angle display 1 Displayed Not displayed |
! E Store horizontal angle in memory ‘ YES : NO |
| F Voiume for ail beeps | Loud ! Quiet !
i G Beep when measuring | On : Off

H (nght end) Beep for each herizontal 90° ; On off
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Switch 3

Item No. and Setting ltem

Selection item

i
i
t
i
|
1
i

settot | setto2 setto 3 setio 4
A (left end) Power supply off timer I 10 min. 20 min. 30 min. No cutoit
. B Distance measurement off timer i 3mn. 5 min. 10 min. No cuteft
3 C illurmination off umer 3mn. 5 min. 10 min. No cutofi
D Selection of cceration class Class 1 Class 2 - -
E Type of measurement signal Symboi :;;nalvsatlr:igo': - -
F Selection of auto measurement OFF ON = -
G Priority of measurements in MEAS Shats Repeat - -
H (right end) Pricnty of measvu're—m;m in TRACK Repear Shots = -
Switch 4
item No. ang Sstting item Seichr tem
setto 1 setto 2 setto 3 setio 4
A {left end) Sequence of switcning distance displays | He V=S | HeSey . B
B Selection of cocrdinate axes XYZ YXZ NEZ 3
C Selection of auto vertical compensation ( Yes No . =
DI Selection of axis compensation ;3-3)(\5 gomeensanen 12-5115 Compensacon  1-aXS COMpensaEcs =
E Selection of temperature unit i T | F - - -
F (right end) Selection of air pressure unit ‘ hPa . mmHg mb inHg
G Selection of distance unit m - inch+it. ft -
H Selection of angle unit \ Cegree | Decimal Mit Gon
Switch 5
! : | Selection Item
! ltem No. and Setting tem i ‘
: ! setto1 setto2 : settoc3 | setto4
A (left end) Baud rate | 1200 2400 ¢ 4800 | 9600
| B Selection of data length | “8bits | - 7bits | - | -
i C Selection of perpendicuiar parity : NONE i oDo EVEN | -
D Selection of stop bit(s) 1 bits | 2vbits - | -
E Seiection of XON/XOFF | ON . OFF - : -
F Notin use |
G Not in use . , Fixed at 0

H Not in use

————— e ® Y L Y
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F Centering and leveling of the instrumen

t Setting up the instrument and the tripod

=)

Adjust the tripod legs hat a =zignt suitable for cbservation
is obtained when ths ‘nsirument s set on the triped.
7 Hang the plumb ooz =n the ncok of the triped, and coarse

center over the stzzcn on =2 ground. At this time. set the sy
tripod and fix the ~='2: snces ‘irmly into the ground so that f_ff—‘

the tripod head is 25 =ve! as cossible, and the plumb bob
coincides with the en tra ground.

3 If the tripod heaz s ~—:s-gve.ad by the action of fixing the
metal shoes into 1~z Zrzuna. 2orrect the level by extending

fha noed.

STE
..... =

Contract ",‘5‘[*

oo

or retracting each =2

Metal shoe

- -
—

/‘
5 ~4,7%\.T_Center screw
g5 7 R ™~
[ /r-\—n_,..f\.\r N\

—_—

. Centering and leveling with the optical plummet

=)

Look through the cpucal plummet eyepiece, and rotate the
eyepiece knob uniil the centsr mark can be seen clearly.

: Rotate the focusing knob of the optical plummat and adjust

the focus to the staticn on the ground.

3 Loosen the center screw of the tripod. Look through the
optical plummet. and shift the instrument base on the tripod
head, taking care ‘o zvoid rctating the instrument, until the
center mark coinc:ces with the station.

T Adjust the tripoc '2gs to pcsition the bubble of the circular

vial to the center. (B2 sure not to put your foot on the metal

shoe, which may Zisturp the cosition of the metal shoes.)

(r3)

Center mark
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| Leveling with plate vial

T Piace a plate vial in parailet with a line joining any two of

leveling screws. Adjust the two leveling screws. And posi-

tion the bubble in the center of the vial. To adjust the

screws at the same time, turn them in opposite directions.

Adijust the remaining leveling screw so that the bubble in \ )

the other plate vial is positioned in the center.

‘3 Rpeat 1 and 7 py rotating the plate vial through 90" so Leveling screw
that the bubble is posilioned in the center when the plate Leveling screw
vial is moved in any direction. —

Plate vial

it<)

Plate vial

~ See arrows in Fig. above for the relation between the direction of leveling screw
rotation and the bubble shifting direction.

7|f the bubble does not remain centered in 3, “Adjustment of plate vial® is neces-
sary. Refer to page 80.

oo w1

e
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 Eyepieceadjustment and sightings- . - . -~

l Eyepiece adjustment
T Remeve the lelescope lens cap. Vertical line(single)
I Point the telescope at a brignt obiect, and rotate the eyp-
iece ring full counterclockwise. Horizontal

3 Look through the eyepiece. and rotate the eyepiece ring line
ciockwise until the reticle apgears as its maximum sharp-
ness.

Vertical line{douc:e

~ When logking intc 2 ayepiece. avoid an intense 0ok to prevent parallax and eye
fatigue,

‘" When it is hard 0 sz= the reticle due to poor brightness. grass { &) to illuminate it.
Far adjusting intensity cf onigntness. refer to page 19.

| Object sighting

Point the telescope at the object using the collimator sight. Object
Lock through the telescope eyepiece and finely adjust the

focusing knob until the cbject is perfectly focused. if focus-

ing is correct. the reticle will not move. in relation to the

object, even when you move your eye slightly left and right. Collimater
Accurately align the reticle with the object, using each tan-

gent screw, A

el =1

(5

{ZTurn the focusing knob clockwise to focus on a near object. Turn the knob counter-
clockwise to focus on a far object.

Cin 2, parallax may ruin the relation between the object and reticle, resuiting in
observation error.

C When aligning to an object using the tangent screw. always align by rotating the
screw clocwise. If the screw is turned past the object, tumn it back to the original
position and then turn the screw clockwise to align the reticle on the object.

_Even when verncal angle measurement is not required, it is recommended that the
object be placed close to the center of the reticle.
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- Attach an detachmentof tribraclr

The tribrach is detachable from the instrument if required when replacing the instrument with a target or
unit prism for example. (PTS-V2/V3/V5)

Detachment

First loosen the recessed screw with a screwdriver, then rotate the locking knob until the anow points
upward, and lift the instrument up.

} Attachment

Mount the instrument on the tribrach with the guide marks coinciding, and rotate the locking knob unti
the arrow peints downward.

k.
H\When the tribrach does not need lo be afttached or detached or it is to be transported, tighten the '
recessed screw with a screwdnver to fix the locking knob.

Instrument

/—~Guide mark

Tribrach

Tribrach loking lever = —' s~ Recessed screw
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- Plate viak -

Inspection

T Align the plate vial in parallel with a line jcining any two of the leveling screws. Then. adjust the two
screws o center the bubble in the vial.

Rotate the instrument 80" and adjust the remaining ieveling screw to center the bubble.

Loosen the upper clamp screw and rotate the instrument 180° around the vertical axis.

No adjustment is needed if the bubble stays in the cenrer.

[Ed IV TR

Leveling screw to be adjusted.
Plate vial :

A
Ny ./

Leveling screw to ke adjustad.

{ -

(&2}

| Adjustment

i1 If the bubble of the plate vial moves from the center, bring it half way back to the center by adjusting
the leveling screw(s) which is paralle! to the plate vial.

(2] Correct the remaining half by adjusting the bubble adjusting nuts with the adjusting pin.

(3! Confirm that the bubble does not move from the center when the instrument is rotated by 180°

(4] When the butk'e moves, repeat from I once again.

Bubble adjusting nut

Plate vial
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I inspection

No adjustment is necessary if the bubble of the circular vial is in the center after inspection and adjust-
ment of piate vials.

Adjustment

If the bubble of the circular vial is not in the center, bring the bubble to the center by turning the buttie
adjusting screws with an adjusting pin,

Circuilar vial

Bubble adjusting screw
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- Optical plummets. -

F Inspection 5

1 Set the instrument on the tripod. and place a piece of white paper with a cross drawn on it right under
the instrument.

Lock through the optical plummet, and move the paper so that the intersecting peint of the cross
comes to the center of the field of view.

Adjust the leveling screws so that the center mark of the optical plummet coincides wwith the intersect-
ing point of the cross.

Rotate the instrument around the vertical axis. Look through the optical plummet 2ach 80 of rota-
tion. and obsarve he center mark position against the intersacting point of the cross.

If the center marx always coincides with the intersecting point. no adjustment is necessary.

= Wws i)

LTS

&djusting
TTraw

)
< il

()

Adjustment

L If the center mark dces not coincide with the intersecting point, rotate the optical plummet focusing
knob cover and remove i.

(2] Mark the paint set cn the line of sight at each step of 90 © on the white paper and call them A, B, C
and D.

(3] Join the opposed points (A,C and B,D} with a straight line. and set the intersacting point O.

Turn the four optical plummet adjusting screws with a adjusting pin so that the center mark coincides
with the intersecting point O,

(5] Repeat from 1. and check that adjustment is correct.
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Inspection

Set an object A on the line of sight through the telescope.

-t
—_

1
'__)
7' No adjustment is necessary if point A moves along the vertical line of the reticle.

Line of Sight Axis

Vertical Line

If the point A is widely off the vertical line of the reticle, contact your iocal dealer for adjustment.

Move point A to the edge of the field of view by adjusting the telesc':'obé't'ar_\gent screw {point A’).
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3 pemend;culantyatlmeofs:ghﬁc hcnzantaiamﬁi_ preas g

T Set an object point A at a distance of 10m- 20m away from the mstrument

Frecisely level the instrument and tum the power on.

Sight the telescope at point A and read the harizontal angle.

(Example) Horizental angle 10~ 13" 10° - (a) (Normal position) _
Reverse the ietescope and loosen the upper clamp screw. Rotate the instrument o sight the point
and read the horizontal angle.

(Example) Horizontal angle 190  13' 22" - (b) (Reversed position)

b-a=180" 00" 10"

No adjustment is necessary when the vaiue in

(U]

3)

(IS TRNTY]

i is about 180" =207

Point A

W)

:E T
'

'

'

N

'

i

w !
1

i

]

i

- T e

10m 20m

e
[

If the value (b-a) is larger than 180 =20".contact vour local dealer.
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ertical Q point erroe”
Be sure to follow inspection procedures mentioned below after making adjustments on reticie and per-: '
pendicularity of line ot sight to horizontal axis. '

" Inspection

1 Set up the instrument and turn the power on.

2 Sight the telescope at any reference target A. Obtain verticat angle (7 ).

3 Reverse the telescope and rotate the alidade. Sight again at A and obtain vertical angle £ .
11t » — £=2360" , nofurther adjustment is necessary.

If the deviationd (7 + £-360 )is wide.contact your local dealer.

————trw T

R
—_ LT
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+ Offset constant

The offset constant rarely changes. It is recommended, however, that inspection be done once or twice
a year.

The inspection of the offset constant can be done an a certified base line. It can aiso be
obtained in a simple way as descnbed below.

' Inspection

Lacate points A.B and C at about S0m intervais on even ground.

Set up the instrument at point A, and measure the distances between AB and AG.
Set up the instrument at point 8. and measure the distance BC.

Obtain the offset constant (K):

T BNt TR T

K=AC-{(AB-BC)

BContact your local dealer for adjustment of the offset constant when the K :s not
nearly Q.

Instrument Prism Prism
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k Beanraxisand lineof sights

Be sure to check that the beam axis and line of sight are aligned when the adjustments on reticle and
perpendicularity of line of sight to horizontal axis are made.

Inspection

Set the prism at a distance greater than 50 m.
Accurately sight the center of the prism through the telescope.
Turn the power on and pressiMEAS)Ho measure.

[FETETS TR IR |

No adjustment 1s necessary if beam receiving buzzer sounds immediately and measurement value is
displayed in a few seconcs.

i, contact your local dealer.
B This inspection srould be done under good weather conditions.

Bf instrument functions is not as described in

- Cautions on Inspection and adjustments

C:Make all inspection and acjustments in numerical order,

CBe sure not to make inspection and adjustment an *Perpendicularity of line of sight to hrizontal axis"
prior to thcse on "Reticte”.
When making adjustments on "Reticle” and"Perpendicularity of line of sight to horizontal axis” be sure
to make inspection an"Vertical O point error* and” Beam axis and line of sight".

CWhen adjustment is completed. be sure that adjusting screws are completely tightened.When finish-
ing turning acjusting screws, be sure that screws are turned in a direction for tightening.

<>Repeat inspection after adjustnent, and check if the instrument has been adjusted properly.
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"~ Calculation functions

image Erect

Magnification 32X

Effective aperture a3mm ETMSamm)
Resolving power 2.5

Field of view 2.6%:(1 30)
Minimum focus 1.2m

Stope reduction,Distance stakeout.Leve:ng. RDM.Coor-
dinates measurement, Qffset point. Lot s:aking.inversa
Azimuth/Distance, Traverse.Coora.rale siakeout.Morn-
zontal angle repstition, Three dimEF‘SiOf‘.al Cross sechon-
ing,REM.Resection Direct stake c-eck.Remote stake
check.Qffset station point,Area caiculation, Scaiing.

T

" Distance measurement

L

Angle measurement

Measurement range

V2 1P "2.2L0mi7.3C0H
TT2.7CCm(B8.8C0f)
3P “3.100m(10.2CCH)
TT3.80Cmi11.8CGH
V3 1P "2.2CC0muT.ZC0m
Tr2.3C0m(8.20Ch)
3P *2.9CCmu8.2C0m
T*3.3COm(10.8CCH)
V5 1P "1.900m(6.3CCHy
"T2.100m6.3C0R)
3P "2.2C0m(8.200R)

"2.8C0m(9.2008)
“Normal conditions :20km visioility with slight haze
"*God conditions :40km visibility overcasi, no neat haze
and moderate wind
(Conversion rate; 1m=3.280832ft.}

Accuracy

V2 Zi2mm+2opmxDimm
"= {Zmm+1CoomxD)mm

V3 = 3mm+2pemxDimm
Tz imm+{CopmxDimm

V5 = Zmm=3ppmxD)mm
= (3mm+10cpmxDimm

O Distance

*Automatic atrnosphess correcion
Minimum count
Fine :1mm (.005/) or 0.1mm {.0005R)
Fast :1mm ((005f) or 10mm (.05H)
Measuring time
Fine:2sec.(1mm).3sec.{(0.1Tmm)})
Fast:0.8sec.(1mm),0.4sc.(10mm)
Measuring system
Automaticaily repeated or shot
(Shot :1.3 AV,5AV or input{Q-99}
Maximum siope distance dispiay  4599.989m

Atmospheric *Input of temperature

carrection and pressure

(ON/OFF,Aute)  “PPm input (-89~33ppm)

Prism offset Omm. 30mm.numerncal input selectable

Atmospheric correction and earth curvature correction
ON/OFF selectable/Refraction coefficient 0.14 or 0.2

Measuring method
Incremrentat rctary ercccer
Detaction method
Diametricaily opcosiie cetection (H.V)
Minimum count

VaN3 1'{2¢cc: 5 1Ccci seieciatle
V5 5"(10cc): 101 25ce) selectatle
Accuracy (DIN18723)
V2 2" szrcard deviation
V3 3' z:z~card dewiation
V5 3" siz~2ard deviation
Measuring time 0.2"
Diameter of circles 7Smm
Measuring mode
H: R/L,Hoid. Reter:c~ 1 Power CFF)
V: Zenith O/Herzz- 2. 0.%Compass

r

__Display section
Method

Dot character and segmen.
3lines w/back light

Vertical angle compensation

Method Automatic (ON/CFF selectable)
Tvpe Liquid rzr/ectirg
Compensation -ange  =3'

__Sensitivity of vials |

30"/2mm
8/2mm

Plate vial
Circular vial

| Optical plummet

Image Erect
Magnification 3X

Focus range 0.5m-~ =

. Base type
Va/v3nNvg Detachatle
V2C/V3C Shifting




SPECIFICATIONS

f

__Ambient temperature

Working range  -20C-+50C/-4F -+122°F

" Dimensions/Weight

Instrument

162(W)x343(H) X 157(L)mm/6.2kgs.{13.71ts)
Carrying case
260(W)X250(H)X440(L)mm/2.8kgs. (6 2Ibs)

Battery pack MB02

Power source NiCdirechargeable)
Output voltage OCeV
Qreration time 2.5hrs (for angle and distance) per

charge

Weight 1535gs.(0.4lbs)

- Charger MCQ02

Input voitage AC100 - 240V 50/60Hz
DC12 - 24V

Charging time 60 minutes
Weight 500grs. (1.11bs)

i,
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78 EXTERNAL BATTERY

For longer continuous measurement, use the externai battery MB22 (optional accessory).

When both the on-board bhattery and external battery are turned on, the power supply from on-board bat-
tery is automatically cut off.

. External battery (MB22)

L

Power supply «ooevieieinnn. NiCd battery (rechargeacie)
Qutput voltage .................. DC8.4av

Working time per charging ... 10hrs. (cortinuous; iDistance & Angle Measurement)
Length of power supply cord ...2m

 External battery charger (MC22)

Input voltage ... ... AC12CV or 220V

Input frequency ................ 50/60Hz

Charging time .......... ... 14 - 16hrs,

Working temperature ... QC-~+45T (+32F~=113F)
Usage

1 Fit the externai battary on the tripod and attach its connector and the external battery connector of
the instrument using the power supply cord.

2 Turn on the power supply switch of the external battery.

BThe autc power OFF function is not availacie when the external battery is in use.
ry




EXTERNAL BATTERY
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: Charging

Attach the connector of the external battery charger MC22 to that of the external battery.
" Insert the plug of the battery charger into a wall socket (AC120V, 220V, 50/60Hz).

(o} {3y {12} ()

After 14 ~ 16 hours, turn off the power supply switch and remove the connector and plug.

Tum cn the power supply switch of the battery and check that the indicator light of the battery charger lights.

ECharging time should be shorter than 24 hours.

External battery
charger MC22

Connector

Cannector

MBz22

External battery

“r
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The PTS-V series are capable of compensating the error caused by the inclination of the vertical axis in
X-and Y directions as well as the error with the line of sight due to the instrument inclination.

ON/OFF selection of the compensation is made in accordance with the necessity of it depending on the
type of measurement. Furthermore, any of single. dual or tri axis compensation can be selected when
the compensation is ON. ' '

The single axis compensation makes the correction which is caiculated based on the amount of mis-
level in the X axis(first axis). The X axis is the one which is in iire with the sighting direction of the teie-
scope. The mis-ievel is measured by the compensator and the carrection is applied to the vertical angle
reading.

The dual axis compensation makes the correction which 1s caiculated based on the amount of mis-leve
in the Y axis (second axis) in addition to the correction in X axis. The Y axis is the one which is at 30°
to the sighting direction of the telescope. The mis-ievel is measured by the compensator and the corrac-
tion is applied to the vertical angie reading.

The errer caused by the inclination of the vertical axis can not te corrected even by perferming a pair of
angle measurement with the leiescope in beth nermal and reversed positions. The PTS-V series
equipped with a dual axis compensator can provide precise vertical angle measurement. The slight
change of the horizontal angle is also found when moving the teisscope upward or downward.

In the tri axis compensation, ancther correction is made in adcition to the dual axis compensation. This
correction is calculated based on the error in the telescope line of sight (third axis). This correction is
&.plied lo the horizontal angie reading. When applying the correction to the sight axis, the error with the
line of sight is always corrected. It provides the precise measurameant result as if the measurement is
done with the telescope in both normal and reversed positions although it is made with the telescope in
either normal or reverse pasition.

When setting a vertical line by sighting the upger and lower pasitions, for instance, the measurement
with the t'e!escope in narmat and reversed positions are needed o delete the error unless correction of
sight axis is made. Correction of sight axis makes it possible to ottain the same precise result even by
the measurement with the telescope in either position.

Sight the ground point, and ‘set the horizontal angle to 0. Aim the telescope upward. The horizontal
angle reading slightly changes. This changed reading of the harizontal angle is the amount of errors with
angle and sight axis. which should be carrected. Sat the horizontal angle to 0 00 00 and sight again.
Coarrected vertical line is obtained.




APPENDIX 81

~ Atmaspheric refractionr and earth curvature:

@ The effects of atmospheric refraction and earth curvature can be automatically compensated for mea-
surements of horizontal distance and difference in height. .
@Compensation for atmospheric refraction and earth curvature is provided according to the following

formula.
@®\When compensation of atmospheri¢ refraction and
sarth curvature is valid:

Compensated horizontal distance {H)

| H=5S(C il s
1‘ = §(Cosu + 21N P 05« )

Caompensated difference In hight(\V)

TIT T I 7 T I T 7 77T T~

if VvV = S (S c ' '
1 = S (Sine +Cos. ZRE'S‘COSa) ]i

Re=6,370Kms.

.
| H.Distance H' =5 Cosa
Difference in height V'=S - Sin a J

S:. Slope distance
« - Vertical angle from horizontal
K:  Atmospheric refraction coefficient(0.14 or 0.2)

Re: Radius of the earth(6.370kms.)
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~ Atmaspheric carrectiore

The velocity of the EDM beam,traveling through the atmosphere varies according to the temperature
and atmopheric pressure. Corrections of both factors are necessary in order to measure the distance
precisely,because distance measurement is based on the velocity of the beam.

The PTS-V displays the automatically compensated value once the prevailing temperature and atmos-
pheric pressure are entered. The formula of cempensation is as follows.

K =(279.75207-

b
i

79.55628P

273.14941 + ¢

)< 10* |

K:Compensation ccoefficient
P:Atmosphenc pressure(mmHg)

T.Temperature{ C)
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Deviation of distance wherrna atmaspheric carrection is mades

Factory setting of values of atmospheric fators are 15C in temperature and 760mmHg in atmospheric
pressure. When the surrounding conditions differ from the factory settins.corrections of atmaopheric
factors are needed to avoid the measurement error. Following tables show the error per 100m or
500f. when no corrections are made.

1) mmHg (Reference PPM value : 15°C,760mmHg)

To~C™ 900 800 780 700 800 500 400
45 1420 1.3 Bl SRAG 280 113 -1458
35 sl o4 1Suwn3l - il JiOS -14.;
25 | 40 05 08 -31 66 r. g3y 1874
5 | 82 15 00 | 22 58 960 133
5 |63 25 10 -3 89 127

BEN BRI T a2 | 8222

a5 |90 48 3308 | 33 74 115

| | Unit:MiHimetef

2) InHg (Reference PPM value: 50°F 29.9InHg)

1

InHg! 330 299 @ 28.0 ; 260 ' 24.0 k 22.0 1 200 | 17.0

0925 -0705 ' -0570 -0430 -0290 | -0145 1-0010 | .0200

: !
ii 113 0 | .0130\ .0210¥ .0295!; .0380 .0465\ 0550 | .0680
|

86 | -0085' 0070 0150 0240 0330 0420 | .0510 | .0840

\
— [

| : ! \ i
! 59 -.01402 0 ‘ .0090 | .0180 ;| .0275 .0370\ .0480 | .0605
f k i 1 | 1 \ l ‘

-7 \-.0225'-.0070’ 0015 ! 0115 .0215\‘ 0315 | .0410\ 0560

| 0250 | .0355} 0510
-.0425 -.0255 1_-.0150‘;-.00402 .0070‘. 0180 .0290\ 0455

-0320 -.0160 -.0060 0040 = .0145

|
1
|

1
|

Unit:Feet
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APPENDIX

Errar messages:
Message | Meaning E What to do -

: Displayed when the instrument is tilted | Relevel the instrument.
[ { : beyond the vertical compensaticn range (+ ! Repair is needed if the
[ W . . ‘ | . \
I 3') in case the automatic compensation is % message 15 displayed
i | C-ovER . P n essag Pias

[ CN. wnen it is properly ley-

S—— (This message may be temporarily disptayed eled.

if the instrument is turned tco fast.)
“NG!!

V-OVER Displayed when the teiescope is turned too Turn the telescope up
TURN SCOPE fast. ‘ and down. Remeasure.
NS -

" Ner |
NG
. Press 0 SET key.
H-OVER Displayed when the alidade is turmed oo fast. HemZasure Y
PUSH 0 1
*NGI! ' :
AEPEAT-OVER Displayed when the number of repeat Press OK key ;
‘ HéMEASURE exceeds 9 times in H. angle repetition. Remeasure. ‘
< ML |
- Cisplaved when the angle sum exceeds the ;
iy allo?vable range in H angle r: etition Pras =4I kay !
SUM\QVER ' 4 N ' Remeasure. 3

REMEASURE

{more than 2777 ° )

*NG!
AVG-ERRCR 3
REMEASURE |

Dsiplayed when the difference of averaged
value between the previous and present mea-
surements exceeds* 60"inH. angle repetition.

Press OK key
Remeasure.
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'l Message | Meaning ' Whatto do -
N
I / NG Displayed when calcutation of iuput
| %CAL RANGUE OVER' coordinates or resuit of coordinate Press OK kay.
: Fi-EMEASURE measurement exceeds the allowable . Remeasure.
: range.
' [ERRORN . ~ERROR! ‘ :
|| EDMERROR ~ EDM ESAQR r;
04 .05 _ _ ‘a
AN s . Some problem found in the distance |
| rnca A RRoR measurement circuit :
l EEDM ERROR '+ EDM ERRCR o .~ Tun the power off. and
| {31 i 32 i turn it on again.
S R a1 - .
'\ ; The repair is needed
: when the message is
{ @RHORE! * ERRAOR! ' ' still on the display. :
! \ETH EHROH: NQETH CARORA C Some problem found in the angle *Inproper operation ;
[ %08 e ‘ measurement circuit may display the mes- |
“' o - b sage. i
ERROR!

| :
‘i | MEMORY ERROR . Some other problem in the instru- |
i ; ! ment
|

|

L 19 /i . 'i
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1

Command No. Table

Special Functions

Initial Settings

Commoand

Command | itemn
Program Name No o No.
' Settings A
Distance Stake-out 101 e : Selection of constant 401
© Leveling 102 ’ PFM correction 402
- RDM 103 Settings B
Coordinates 104 ‘ Selection of minimum reading 501
OffeatP ¥ Distance Selection of number(s) of shots 502
- set Poigg e _ Selection of atmospheric ccmpensation. 503
Lot Staking 106 ; Selection of minimum reading 504
i ) !
T verse AZmUDH 107 i! Angle Selection ot V angle mode ! 505
i Retention of H angle ' 506
. Traverse e ~ Beep volume % WEO7
Coordinate Stake-out 109 \ l Beep “Beep in measurement on/oft 508
N 2 3 ko } \ , 90" Beep on/off 509
[Angle Reped L t \ "~ Auto power OFF 510
3D Cross Section ‘ 111 1 EPower setting' Auto EDM power OFF 511 :
REM 112 ’ { ~ Auto lllumination OFF | 512 ‘
‘ : “ Title display YES/NO 513
Resection o3 " EDM symbol YES/NC 514
_ Direct Stake Check 114 | | Operation Preferential mode 515
3 g PP ! TXYZ - NEZ i 5B
, efojggake “T8c s E V. angle compensatar ON/OFF 517
ﬂ Offset Station 116 | Settings C
" Area 17| Quick set [ 601
:- i = r Too kit 602
1 Scaling ; 118 J oo d ‘ :
; lﬁ - Grouping program } 603 :
Settings D
ﬁ Selection of angle unit I 701
L Selection of distance unit t 702 ‘:
‘ Selection of temperature ‘ 1
| | S e | 703
'.’ t and air pressure units ‘
Settings E
| Communication parameters | 801

1

_imakeandrts 247" .
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