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PRECAUTIONS REGARDING SAFETY

t

The following items are intended to prevent possible injury to the user or other people
and/or damage to the instrument before it occurs. These safety precautions are
important to the safe operation of this product and should be observed at all times.

M Distinctive Displays
The following displays are used to distinguish precautions by the degree of injury or
damage that may result if the precaution is ignored.

Items indicated by this display are precautions

&WARN ING vhich it ignored would result in death or serious

injury.

ltems indicated by this display are precautions

&C AUTlON which if ignored may result in injury or material

damage.
A J/

3% Here "injury" refers to injuries such as cuts, bums or electric shock the treatment
of which will not likely require hospitalizaticn or long-term attention.
% "Material damage" refers to damage to facilities, buildings, acquired data, etc.

This device complies with the protection requirement for
residential and commercial areas. If this device is used close
to industrial areas or transmitters, the equipment can be
influenced by electromagnetic fields.




' PRECAUTIONS REGARDING SAFETY

—AWARNING )

@®Never use the telescope to view intense light such as direct sunlight or sun-
light reflected through a prism as this may result in loss of sight. Always be
sure to attach a special solar filter (MU73) to the objective lens of this prod-
uct when observing the sun.

@Do not use this product in a coal mine, in a location where there is coal dust,
or near flammable material as there is a risk of explosion.

@®Do not disassemble, modify or repair this product as there is a risk of fire,
electric shock and burn injury. If you think the product requires repair, con-
tact the retail outlet where you purchased it or an authorized repair site.

@COnly use the MCO04 battery charger intended for this product as the battery
charger. Use of another battery charger entails a risk of fire or burn injury
from the battery bursting into flames due to possible differences in voltage
or polarity.

@Do not use a damaged electric cord plug or loose electric outlet when charg-
ing as there is a risk of fire or electric shock.

@00 not charge the battery while covered by clothes or similar item as there
is a risk of fire if the clothes ignite.

@Do not use the battery or charger when wet as there is a risk of fire and burn
injury due to short-circuit.

@To prevent making short-circuit when removing the battery and charger from
the case and storing them, apply electrically resistant tape to the poles of
the battery. Storing the battery and charger as-is may result in fire or burn
injury due to short-circuit.

@Do not throw the battery into a fire or expose it to heat as there is a risk of
injury if it explodes.




PRECAUTIONS REGARDING SAFETY

— & CAUTION

@®Do not remove the handgrip without good reason. If it does come off, be
sure to attach it securely to the main unit with screws. If it is not fastened
securely, the main unit may fall when you grasp the handgrip, leading to
possible injury.

@®Do not short the poles of the battery or charger as there is a risk of injury or
fire.

@Do not touch any fluid which may leak from the battery as there is a risk of
chemical burn injury or reaction.

@Do not insert or remove the electric plug with wet hands as there is a risk of
electric shock.

@Do not use the case to stand on-as it is slippery and unstable and may
cause you to fall, resulting in possible injury.

@Be sure the tripod itself and the instrument on the tripod are both installed
securely as insecure installation may cause the tripod to fall over or the
instrument to drop, resulting in possible injury.

@®Do not carry the tripod with the metal shoe pointing toward another person
as the person may be injured if they strike him or her.




Surveying instruments are high-precision devices. In order fo assure that the Total
Electronic Station PCS-300 Series product which you have purchased will provide
long-lasting maximum performance, the precautions in this manual must be followed.
Be sure to follow these instructions and use this product properly at all times.

[Solar Observation]

— & WARNING \

Never view the sun directly using the telescope as this may result in loss of
sight.
Never point the objective lens directly at the sun as this may damage internal
components. When using the instrument for solar observation, be sure to
attach the special solar filter (MU73) designed for this product to the objective
lens.

[Usage]

®Never use any battery other than the MC04 battery intended for this product in the
charger as this may result in damage to the instrument.

@ If water should happen to splash on the instrument or the battery, wipe it off imme-
diately and allow it to dry in a dry location. Do not put the instrument in the case
until it is completely dry as this may result in damage to the instrument.

@®Tum off the power when removing the battery from the instrument as removing the
battery while the power is still on may result in damage to the instrument.

@The battery mark on displayed on the instrument is only an estimate of remaining
battery power and is not completely accurate. Replace the battery quickly when it
is about to run down as the time a battery lasts on one charge differs depending
on conditions of use, ambient temperature, and the measurement mode of the
main unit.

@ In addition to these precautions, be sure to handle the instrument properly at all
times following the descriptions given in the various sections of this manual to
assure safe and proper measurements.



PRECAUTIONS REGARDING SAFETY

[Storage and Operating Environment]

AN WARNING

To prevent making short-circuit when removing the battery and charger from
the case and storing them, apply electrically resistant tape to the poles of the
battery. Storing the battery and charger as is may result in fire or burn injury
due to short-circuit.

@ Avoid storing the instrument in. places subject to extreme high, low or radically fluc-
tuating temperature. (Ambient temperature range during use: -20C to +50C)

@Distance measurements may take longer when atmospheric conditions are poor
such as when heat haze is present. We recommend increasing the number of
prisms in such cases.

@®When storing the instrument, always put it in its case and avoid storage in locations
which are dusty or subject to vibration or extreme heat or humidity.

@Whenever there is a sharp temperature difference between the instrument's stor-
age and usage locations or when using the Automatic Atmospheric Correction
function, allow the instrument to adjust to the ambient temperature for an hour or
more before use. Be sure to protect the instrument from the sun if the location is
subject to intense direct sunlight.

@ During surveys for which the survey precision or atmospheric measurement
method has been defined measure the atmospheric temperature and pressure
separately and enter those values rather than using the Automatic Atmospheric
Carrection function.

@The battery should be charged approximately once per menth if the instrument is to
be stored for an extended period of time. The instrument should also be removed
from its case occasionally and aired out.



PRECAUTIONS REGARDING SAFETY

[Transporting and Carrying the Instrument]

@Be careful to protect this instrument from shock of impact and excessive vibration
which may result in damage during transportation and shipment.

@®When transporting the instrument, always put it in the case and wrap shock-
absorbing material around it and be sure it is handled as "FRAGILE".

[Inspection and Repairs]

@Always inspect the instrument before beginning work and check that the instrument
is maintaining the proper level of precision. Pentax bears absolutely no responsi-
bility for damages due to survey results obtained from surveys conducted without
an initial instrument ingpection.

A WARNING

Never disassemble the instrument, battery or charger even if you do detect an
abnermality as there is a risk of fire or electric shock due to short-circuit. |f
you think the product requires repair, contact the retail outlet where you pur-
chased it or an authorized repair site.
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1 BEFORE USING THE INSTRUMENT

Beam Receiving

Focusing Knob Window

Eyepiece _—— Battery Latch
Battery Pack
=
Plate vial i ) Telescope
,} Tangent Screw
/ A Telescope
= \ GCCC lg Eclamp Screw
g ¢ CCONS
Display Panel GGG
== g : —
=]
il L Clamp Screw
i
’ Tangent Screw
Key board e \\ ) 9
l =
Data Communication , ’ [ \ Detaching Knob
Connector [E— Ciroutar Vial
ircular Via

' Bottom Plate

Leveling Screw
PCS-325 Detachable type

10



1 BEFORE USING THE INSTRUMENT

Top Handle

Collimator

Objective Lens

Optical Plummet

— Display Panel

)

Centering Screw
(PCS-335 only) PCS-335---Shift type
PCS-315---Fixed type

11



1 BEFORE USING THE INSTRUMENT

_1-2 Unpacking and Packing

'§§‘\ !;"{Is.ih‘ "Z; e
Sl plhese~ 13 RN

(1) Set the case down gently with the lid
facing upwards.

(2) Open the latches while pressing down
on the lock {safety mechanism) and
open the lid of the case.

(3) Remove the instrument from the case.

(1) Make sure the telescope
is fairly level and lightly
tighten the telescope
clamp screw.

(2) Line up the housing marks
(round yellow marks on
the instrument) and tight-
en the upper and lower
clamp screws.

(3} With the housing marks
facing upward, set the
instrument gently in the
case without forcing it.

(4) Close the lid to the case
and secure the latches.

‘ N 3 Lock (safety
H k 2 i
ousing marks <,\\ \ . y mechanism)

12



(1) Pressing down on the latch on the battery pack will cause the top of the bat-
tery pack to pop out slightly.

(2) Lift up the battery pack at an angle and remove it from the instrument.

3#Be absolutely sure to tumn off the power when removing the battery as remov-
ing the battery while the power is still on may result in damage to the instru-
ment.

%When removing the battery pack, pulling forcefully sideways may damage the
guide pins and guide grooves.

(1) Align the guide pins on the battery pack with the guide grooves on the instru-
ment and push the battery pack down into place.

(2} The battery is attached when you hear the top of the battery pack click into
place.

™)

13



1 BEFORE USING THE INSTRUIVIENT

harge

When the instrument's power is turned on, a battery mark " III " will be dis-
played on the right of the display screen. This mark can be used to check the
charge status of the battery.

--------- Plenty of charge left.

4 I: ........................... Ge-t the Spare banery ready.

4 : ........................... Replace With the Spare battery_

Low battery

Please,change -

The “General-Purpose Charging Unit MC-04" provided as an accessory should
be used to charge the battery. Before charging the battery, please read the
instruction manual that comes with the MC-04.

a. Insert the AC plug on the charging unit into an AC power outlet.

b. Insert the side of the battery pack. Press on the battery pack until it fits tightly
together with the battery charger. When the two are properly aligned, the slid-
ing latch will retract and lock the battery pack into the charger.The “& or 4~
lamp blinks and the “CHG” (Charge) lamp on the charging unit turns on.

c. The charging lamp goes out, indicating that the battery is fully recharged.

@ Battery MB02

4= 3) Lock lever
Display panel

*Attachment
1) Aligh the battery pack with the guide.

2) Press battery pack down as indicated by arrow.
“Detachment

3) Move the lock lever in the direction indicated by arrow,
4) Lift the battery pack up as indicated by arrow.

Battery charger MC-04

14



1 BEFORE USING THE INSTRUMENT

Ret

One of the characteristics of Ni-Cd batteries is that, if the battery is repeated-
ly recharged before it has completely run down, a “memory effect” causes
the amount of time that the battery can be used to be shortened, even
though the battery has been fully charged. The battery voltage can be recov-
ered, and the full operating time restored, by discharging the battery com-
pletely and then charging it.

a. Press the “DISCHG” (Discharge) button in the pracedure of above b.

b. When the battery has been fully discharged, the “CHG” {Charge)} lamp

lights, and the charging process begins automatically.

Battery position indicator for
Battery pack terminal (orange)
A

\ Power lamp

/ \ (orange)

MCO4a
Charging indicator Discharging indicator
(green) [II{AHEEQ (_)DISCHARGE «—— (vellow)
Nifaqm%%gi?ﬂ‘( - (fj"\‘ 5 Discharge
OISCHARGER =/ Button
5,

R

AN

\,

N\
*__ Battery position indicator for
Battery connector {orange)

Display panel

15



2 DISPLAY AND KEYBOARD

Only those displays deemed necessary are indicated in sample illustrations of
the display and key board used in this manual.

Actual drawing Abbreviation

[

ON/OFF

j » MODE
[(HELP)

THA T F2 TF3 [ F4 [ F5
‘ ESC

— Ol:ll:ll:]l:l
=
ENT

In this manual, a picture of a finger is used to indicate which key to press.

85° 39'40"

This means pressing the  This means pressing the  This means pressing the

[MCDE] key. [ANG SET] key. [1F] key.
MODE ANG SET
‘T F1 I F2 Il F3 Il F& [ FS TFT T F2T F3 [ F4 [ FS TFIHFZ\FzHFﬂ.HFs

O[:ll:l:l[:! O:llil:l:l O:Il:i:l:l

Two fingers mean that the same key should be pressed

twice.
The picture sound emanating from a key means that a
0 SET buzzer will sound when the key is pressed and that the

e key should be pressed once more while the buzzer is still

¢ O 3 3 :I .
. sounding.

16



2 DISPLAY AND KEYBOARD

22 K

Key Function

A
- [POWER)] key : Pressing this key turns the
power on and off.

LTFr T F2 T FAI I F4 [ F5 ‘
| N R SO B

[HELP] key : Pressing [ILLU]+[ESC] key
(HELPS causes a help menu to appear in A MODE or

TF T F2Z T F3] FaT Fo
I o o R |

appear during the execution of a special func-

B MODE or causes a help message to
tion,

[ESC] key : Pressing this key causes the
function currently executing to stop, restoring
ESC the screen to its state before execution start-

TF1 [ F2 T F3 11 F4 [ F5 e ed.
[0 s S s s |

[ILLU] key : Pressing this key turns the illumi-
nation of the LCD display and telescope reti-
cle on and off.

[F1 T F2 T F3 [ F4 ] FS

I:I::II:I:I

[MEAS] key : Pressing this key changes the
measurement in mm units from "Shot
Measurement" (specified number of times) to
"Continuous Measurement” to "Measurement

ME:‘S — T Stop". Note that the shot measurement and

5 e T e i continuous measurement have changed

places under the initial setting. (See page
47)

[ENT] key : Pressing this key enters new set-
ENT tings or exits current screen.

e T F2 [F3 [ F4 [ FE | m
X I R [ S B ‘

17



2 DISPLAY AND KEYBOARD

Key Function

[TRACK] key : Pressing this key changes the
measurement in ¢cm or mm units from
"Continuous Measurement" to "Shot
Measurement” (specified number of times) to

TRAGK

FT T F2 1 F3 [ FZ T F5 1 "Measurement Stop". Note that the shot
o - m : measurement and continuous measurement
‘ have changed places under the initial setting.
(See page 47)
Lot [0 SET] key : Pressing this key twice resets
T TE TG el the horizontal angle to 0°0'0".
L2 I I |

Cigf ]

[DISP] key : Pressing this key switches the
display composition in the order

DISP "H.ANG/H.DIST/V.DIST",
CE‘ ; "g Tr ] g* "H.ANG/V.ANG/S.DIST" and
‘ H.ANG/V.ANG/H.DIST/S.DIST/V.DIST".

e [MODE] key : Pressing this key switches the
T T B TR L] screen between A MODE and B MODE.

O:I:I:IE‘

{S.FUNC] key : Pressing this key enters
selection mode for special functions

ST-FU"‘IIC TR (Distance stakeout, RDM, Coordinates, Offset

F1 F F3 F4 F5 .

S — o shots, Coord. stakeout, REM, Resection,
Data storage, Memory management).

18



2 DISPLAY AND KEYBOARD

Key Function

[ANG SET] key : Pressing this key brings up

ANG SET the angle setting screen for setting angle-

T T2 T3 T Fa 75 related parameters (ANG, %GRADE, H.ANG
o ™ r:x e B INPUT and H.ANG R/L).
fv {HOLD] key : Pressing this key twice retains
HOLD (helds) the horizontal angle shown on the dis-
[ F# [ F2 [ F3TF4 [[ F5 play

o ] 3 ‘Ililfij E::

ICORR] key : Pressing this key brings up the
CORR
[AfiF2 ]R3 [ F§

screen for changing the prism constant,
atmospheric temperature and atmospheric

oS o i = i: pressure settings.
G ey [<=] key : Moves the cursor to the left.
TE T FZ T FS [ FE 75 ] [=7] key : Moves the cursor to the right.

BROE

[F] key : Moves the cursor up. Increments
numeric values by one each time pressed
when setting value.

S JF31 7 u 5T {{}1 key . Moves the cursor down.
<3 B — Decrements numeric values by one each time
‘i pressed when setting a value.
[ A ] key : Goes back five items on the
A W screen.
TR T T T Fil s { ¥ ] key : Goes forward five items on the

TR | e

19



3 TURNING THE POWER ON

- 3-1 Turning the Power O and Off

Operating Procedures Displays
[POWER ON |
PENTAX JNENF-
POWER, Key Total Station
\ pcs‘sDDSeries
[F1 Il F2 [ F3 T FA TF5 ‘

o O O > O dE

[POWER] key

Pressing the [POWER)] key m—@
causes the initial screen to V. Angle 0 Set, Turn Scopel

appear and after a few sec-
onds the V. Angle 0 point PCS-300s:
setting screen("Turn tele-
scope") will appear.(The
[POWER)] key is also used

to turn the power off. ) Go to Setting V. Angle 0
Point (next page)

@ The Auto Power Off function will automatically turn the power off if no opera-
tions are performed for approximately 10 minutes.

@The [POWER] key is controlled by software while the instrument is working,
and do not remove the attached battery.

For details on the automatic power-off function See page 46.

20



3 TURNING THE POWER ON

- 3-2 Setting V. Angle 0 Point

Operating Procedures Displays

MQODE A

85° 39'40"

After power is turned on,
moving the telescope up
and down so that it passes
through the horizontal posi-
tion as instructed on the
screen for setting V. Angle €
Point ("Turn telescope") will
set the V. Angle 0 Point thus
putting the instrument into
the mode for measuring
Angle & Distance.

MEAS | TRACK

@ The value displayed when the power was last time turned off will be displayed
for the horizontal angle. If this horizontal angle is not needed, please perform
horizontal angle 0 SET.

For details on changing to counterclockwise angle

for the horizontal angle See page 29.
For details on setting the horizontal angle toc zero ——See page 25.
For details on measuring the vertical angle See page 24.
For details on distance measurements See page 30.

21



3 TURNING THE POWER ON

Operating‘ Procedures Displays

LCD DENSITY ADJ

LCD
[F1 [l F2 [ F3 | FA ]| F5

I:li:l[: [

Press [F4] while holding
down the [ILLU] key

to access the screen for
adjusting LCD contrast.

e LCD DENSITY ADJ
F1 i FZ [ F3 Il F4 [[ F5 |

iiD:’:

Pressing the [<7] key will
lighten the contrast, while
pressing the [=] key will
darken the contrast.

(o]
TR TR TBE TR TET ) . 85° 39'40"
N === R

Press [ENT] to exit adjust- MEAS | TRACK . MODE
ment mode and return to the
preViOUS screen.

@LCD contrast may be adjusted as necessary at any time.

@Contrast may be adjusted to any one of 25 levels.
@®LCD contrast may be unappealing under certain environmental conditions such
as high temperature. Adjust the LCD contrast as described above in such sit-

uations.

22



3 TURNING THE POWER ON

Operating Procedures

Displays

ILLY
[f1 [ F2 [ F3 T €4 || F5

d- &

Press [F5] while hoiding
down the [ILLU] key to
access the screen for
adjusting illumination bright-
ness.

ILLU INTENSITY ADJ

DOWN
0
5 11111

& E>
d‘.‘éjm [TFe [F3 [ Fa [F5 1

e

Pressing the [<~] key will
decrease brightness, while
pressing the [=] key will
increase brightness.

ILLU INTENSITY ADJ

DOWN
0
0 LN

ENT

HTETETETE
0o O — O & = Eﬁ

Press [ENT] to exit adjust-
ment mode and return to the
previous screen.

85° 39'40"

MEAS | TRACK | 0 SET MODE

@lllumination brightness of the LCD screen and telescope reticle may be adjust-

ed as necessary at any time.

@(llumination brightness may be adjusted to any one of 10 levels.




4 ANGLE MEASUREMENT

Operating Procedures Displays

MCDE A

0° 00'0Q0"

D:il:l‘l:l[:

Aim at the first target, then press MEAS | TRACK | 0 SET
the [0 SET] key twice in succession
to reset the horizontal angle to 0.

2 MODE A . P20 EH
Aim at the second target, H. anG 60° 30' 20"
then read the horizontal H.pisT
angle.

V.pIsT
MEAS | TRACK| O0SET | DIS MODE

DISP H. anG 60° 30' 20"
F1T L F2 [ F3 [[ F4 [[ F& o F "
) LW e : V. ANG 87°05' 40
i S.pisT
PreSS"‘]g the [D|SP] key d|sp|ays MEAS | TRACK| O SET DISP MODE

the vertical angle.

@The [0 SET] key cannot reset the vertical angle to 0.

@®Pressing the [MODE] key cycles through the sets of display items:
"H.ANG/H.DIST/V.DIST", "H.ANG/V.ANG/S.DIST" and
"H.ANG/V.ANG/H.DIST/S.DIST/V.DIST".

@FEven though you turn the power off during a survey, the harizontal angle dis-
played last time is saved, so that it is restored when the power is turned on
next time.

@When the restored horizontal angle is not necessary, reset it to Q.

For details on resetting the horizontal angle to 0, See page 25.
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4 ANGLE MEASUREMENT

- 4-2 Resetting the Horizontal Angleto 0:

Operating Procedures Displays

‘ MODE A . 20 [0
0 SET o ) ,
I u’m T . 0" 00’ 00

O\:]Dil:l:l

Pressing the [0 SET} key twice in MEAS | TRACK | 0 SET
succession resets the horizontal
angle to 0°0'0".

@The [0 SET] key cannot reset the vertical angle to Q.

@Pressing the [0 SET] key accidentally during measurement does not reset the
horizontal angle to 0 unless you press it again. Once the buzzer stops sound-
ing, you can go to the next step.

@You can reset the horizontal angle to 0 any time except when it has been held.

the Horizontal Angle

Operating Procedures Displays

e
HOLD j

F1 T F2 T F37F4 [ F5 |

SRS .G B H.ang ~ [130° 4520
H.pisT
To hold the horizontal angle cur- V. oisT

rently being displayed, press the
[HOLD] key twice in succession.
The horizontal angle value is dis-
played in reverse video when being
held.

S. FUNCJANG SET] HOLD | CORR | MODE

@!f you want to hold the horizontal angle when you are in mode A, press the
[MODE] key first to switch to mode B, then press the [HOLD] key.

@The [HOLD] key cannot hold the vertical angle or distance.

@To release the horizontal angle from being held, press the [HOLD] key once.

@Pressing the [HOLD] key accidentally during measurement does not hold the
heorizontal angle unless you press it again. Once the buzzer stops sounding,
you can go to the next step.

25



4 ANGLE MEASUREMENT

In case of Horizonta! angle 123° 45' 20" input

Operating Procedures Displays
1 1

MCDE i 920 30' 20 "

TP T F2 [ F3 1 F4 [ F5

Tk

Use the [MODE] key to enter mode
B.

j

ANGLE SET
ANG SET 1.ANG/ %GRADE| : ANG
Bl f2 1 Fa T FE I F6 1 2 H. ANG INPUT . 092° 30’ 20"

o} :| ‘:I lj l:l 3.R/L RVS 'R

: : i ‘ ” ANGLE SET
£1 F2 F3 F4 FS
1 ANG/ %GRADE : ANG
e N _ 2.H. ANG INPUT] : 092° 30" 20"
3RLRVS R

Press the [ANG SET] key to display
the angle setting screen, then use
the [<}] key to move the cursor to
"2. H. ANG INPUT".

3

ANGLE SET

1.ANG/ %GRADE, @ ANG
SELECT [2.H. ANG INPUT :[082F 30°
I F1T T F2 1. F3 [ F4 [ F& | 3.R/IL RVS ‘R

b

Use the [SELECT] key to open the
horizontal angle input window.
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4 ANGLE MEASUREMENT

Operating Procedures | Displays

e J
E1 [ F2 F3 i F4 1 F§ ANGLE SET

1 ]
‘ "i 1.ANG/ %GRADE : ANG
[2.H. ANG INPUT] :[1]92° 30' 20"

3.R/LRVS ‘R

Use the [<=] key to move the cursor
to the left, then use the [{?] or [}]
key to set the value.(The [1] or [}]
key increases or decreases the
value,respectively. Pressing the
[1F] or [{}] key one time increases
or decreases the value by one.)

5

o ﬁ @ ANGLE SET
2 O N = 1.ANG /%GRADE : ANG

o — — [2.H. ANG INPUT] :[123° 45’ 20"|
ii‘ SRLRVS 'R

Use the [=] key to move the cursor
to the right. Use the [{}] or [{}] key
to set the horizontal angle value to
123°45'20" in the same way.

6

P AT L F2 I F3 H F4 [ FS ] ! 1230 4512011
c O] .8 3 \&2
Press the [ENT] key to accept the
horizontal angle set to 123° 45' 20" MEAS | TRACK ] 05 MODE

and change the screen to mode A.

@®The PCS-325 can be used with the MU72 optional remote controller, which
provides a ten-key pad for direct numeric value input.(The PCS-315/335 can-
not be used with the MU72.)
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4 ANGLE MEASUREMENT

9 Slope of the Vertical Angl
Operating Procedures Displays

1 MODE B 15C P30 [0
H. anG 92° 30' 20"
MODE
T TR T TS H.oisT

ODDZD V.oist

S. FUNC|ANG SET| HOLD | CORR | MODE
Use the [MODE] key to enter mode B.

2 @ cieser [T
1.ANG / %GRADE | - ANG
ANG SET 2.H. ANG INPUT :092° 30' 20"
[F1 T F2 T F3 [ Fa [ F5 | 3.R/L RVS ‘R

OI:II:II:I:I

A v 1 4 [SELECT

SELECT
I ET T F2 [ F3 [ FA TIPS |

o[::]l:j:: 92° 30' 20"

Press the [ANG SET] key to display
the angle setting screen. Press the
[SELECT] key to change the screen
to display the slope (%) of the verti-

MEAS | TRACK

cal angle.
2
3 |
pisP H. ANG 92° 30' 20"
TFT T ez TR T e T/ ]
Y s I e O s B = O % GRADE —1.84°%
s. DIST
Press the [DISP] key to display the VIEAS [ THACK ]| VoDE

slope value in percentage.

@A O percent represents the horizontal. +100 percent and -100 percent represent 45°
up and down slopes, respectively.

@To return the screen from the slope (%) display to the 360° scale, also take proce-
dure 1 and 2 above. In procedure 2, press the [ENT] key to select the 360°  scale.

@|f the slope (%) exceeds [+/-]1000%, "Out of grade range" is displayed, indicating that
the current vertical angle cannot be measured.

28 @When the telescope returns to a slope within slope [+/-]1000%, the slope (%) display

returns automatically from the "Out of arade ranae" messaae to the numeric value.



4 ANGLE MEASUREMENT

nging the Horizontal Angle from Clockwise to Counterclockwise -

Operating Procedures Displays

H. ANG 92° 30' 20"

MODE

TFi L F2 [ F3 . F4 H. pist
c /M J [:1
Vst
C|ANG SET| HOLD | CORR | MODE

Use the [MODE] key to enter mode B.

2 ‘ (11}
: 1.ANG / %GRADE | : ANG

2.H. ANG INPUT :082° 30" 20"
3.R/L RVS 'R

ANG SET

o ANGLE SET
TF1 [ Fz [ F3 I F4 [ F5 1.ANG / %GRADE : ANG
@ I — 2H ANG INPUT 092° 30 20"
3.R/L RVS

Press the [ANG SET] key to display
the angle setting screen. Use the
[{}] key to move the cursor to "3.
R/ RVS".

3

SELECT

TF T TR TS Hang -267° 29 40"
o O O =3
‘ H. pist
V.pisT

Press the [SELECT] key to add a
minus sign (-) to the horizontal
angle value as a counterclockwise
angle.
@To return the horizontal angle from counterclockwise to clockwise, also take
procedures 1 and 2 above. In procedure 2, press the [SELECT] key to select

the clockwise angle.
@ When the counterclockwise horizontal angle is selected, the order of aiming at

the targets becomes the reverse (the right one first, then the left one) of the
order for the clockwise angle. 29

MEAS | TRACK > MODE




5 DISTANCE MEASUREMENT

_Dista
Operating Procedures Displays
L M ODE A
VEAS H. ang 92° 30’ 20"
F1 ] F2 1 F3 [ F4 T 5 ] H DIST
o] v S
V.DISTSHOT  (((8)))

MEAS | TRACK | 0 SET

Collimate the telescope at a prism
and press the [MEAS] key to start
measuring the distance.

Once distance measurement has

been started, the di_stan_ce mea- 92° 30' 20"
surement mark remains displayed.

Upon reception of a reflected light 53.378m
from the prism, the device sounds 4.443m

the buzzer and displays the * mark
to start shot measurement automat-
ically.

MEAS | TRACK| 0 SET

@i the device is in mode B, use the [MODE] key to switch to mode A and press
the IMEAS] key.

@Pressing the [MEAS] key after collimating the telescape at the prism starts nor-
mal shot distance measurement with the "MEAS" text blinking. Distance mea-
surement is completed and the "MEAS" text stops blinking the moment the
distance measured by shot measurement is displayed. If you press the
[MEAS] key again while the "MEAS" text is blinking, the device switches to
continuous measurement. During centinuous measurement, the "MEAS" text
keeps on blinking. Pressing the [MEAS] button again terminates both distance
measurement and blinking the "MEAS" text.

@Either "1 mm" or "0.1 mm" can be selected in "Initial Settings 2" as the mini-
mum distance display unit for normal distance measurement.

@Pressing the [DISP] key cycles through the sets of display items:
"H.ANG/H.DIST/V.DIST", "H.ANG/V.ANG/S.DIST", and
"H.ANG/V.ANG/H.DIST/S.DIST/V.DIST".

®If you have selected shot distance measurement, the "MEAS" text stops blink-
ing the moment the measured distance appears on the screen.
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5 DISTANCE MEASUREMENT

@Pressing the [ESC] or [MODE] key during distance measurement stops it.

@Pressing the [TRACK] key during normal distance measurement ‘starts "fast
distance measurement". Pressing the [MEAS] key during "fast distance mea-
surement” returns the device to normal distance measurement

@®If the shot number for distance measurement has been set to 2 or more in
"Initial Settings 2", the distance is measured for the specified number of times
to display the averaged value.

@I "AUTO MEAS" in "Initial Settings 2" has been set to "MEAS" or "TRACK", the
first measurement is started only by aiming at the prism. (You need to press
the [MEAS] key for each measurement after the first ane.)

@Be sure to check the constant of the prism to be used.
@®If "MEAS SIGNAL" in "Initial Settings 2" has been set to VALUE, a two-digit
number representing the AIM value appears as soon as measurement starts.

(The AIM value varies depending on the distance and atmospheric condi-
tions.)
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5 DISTANCE MEASUREMENT

Operating Procedures Displays
s
MCODE A
TARCK H. anG 92° 30' 20"
O\;II F2 H;I;Hg H.DlST
‘ V.DISTCONT  ({(8)))

: 1EAS CK
Collimate the telescope at a prism & Gl

and press the [TRACK] key to start
measuring the distance.

Upon reception of a reflected light
from the prism, the device sounds

the buzzer and displays the * mark *

to start track distance measure- . 92° 30'20"
ment. From th.en on, the device _ 53.38m
repeats measuring the distance at

intervals of about 0.4 second in - 4.44m
centimeters or of about 0.8 second MEAS | TRACK | 0 SET ‘ MODE
in milimeters.

@If the device is in mode B, use the [MODE] key to switch to mode A and press
the [TRACK] key.

@Pressing the [TRACK] key after collimating the telescope at the prism starts
continuous distance measurement at fast speed with the "TRACK" text blink-
ing. It remains blinking during the measurement. [If you press the [TRACK]
key again, the device switches to the fast mode, shct distance measurement,
in which distance measurement is completed and the "TRACK" text stops
blinking the moment the measured distance is displayed.

@Either "1 mm" or "0.1 mm" can be selected in "Initial Settings 2" as the mini-
mum distance display unit for fast distance measurement.

@®Pressing the [DISP] key cycles through the sets of display items:
"H.ANG/H.DIST/V.DIST", "H.ANG/V.ANG/S.DIST", and
"H.ANG/V.ANG/H.DIST/S.DIST/V.DIST".

@i you have selected shot distance measurement, the "TRACK" text stops blink-
ing the moment the measured distance appears on the screen.
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5 DISTANCE MEASUREMENT

@®Fressing the [ESC] or [MODE] key during fast distance measurement stops it.

@Pressing the [MEAS] key during fast distance measurement starts "normal dis-
tance measurement". Pressing the [TRACK] key during "normal distance
measurement" returns the device to fast distance measurement.

@®If the shot number for distance measurement has been set to 2 or more in
"Initial Settings 2", the distance is measured for the specified number of times
to display the averaged value.

@I "AUTO MEAS" in "Initial Settings 2" has been set to "MEAS" or "TRACK", the
first measurement is started only by aiming at the prism. (You need to press
the [MEAS] key for each measurement after the first one.)

@Be sure to check the constant of the prism to be used.
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- 6-1 ModesAandB

6 MEASUREMENT MODES

Operating Procedures Displays

92° 30'20"

MODE
TFT T F2 TF3 [ F4 [ F51

D:II::]E:II:I

H. anG 92° 30' 20"
H. pisT ‘

Use the [MODE] key to switch
between modes A and B.
Pressing the [MODE] key toggles V. pisT

between "Mode A" and "Mode B".
S. FUNC|ANG SET| HOLD | CORR | MODE
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6 MEASUREMENT IVIODES

Operating Procedures | Displays

92° 30' 20"
53.378m
4.443m

MEAS | TRACK| 0 SET MODE

DISP
TF T FZ [ F2 [ Fa [ F51
o [ 31 ]

H. anG g92°30'20"

V. ANG 85° 14' 30"
S.pbisT 53.563m

Use the [DISP] key to select the
measurement mode.

Pressing the [DISP] key cycles MEAS | TRACK | O SET
through the sets of display items as
shown on the right.

MODE A

H. ANG 82° 30'20"
V. ANG 85° 14* 30"
H. DIST 53.378m
S. DIST 53.563m
V. DIST 4.443m

MEAS | TRACK | 0 SET MODE

@Pressing the [DISP] key cycles through the sets of display items:
"H.ANG/H.DIST/V.DIST", "H.ANG/V.ANG/S.DIST", and
"H.ANG/V .ANG/H.DIST/S.DIST/V.DIST".
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7 CORRECTION MODE

ging th m

The prism constant can be changed cnly when "PRISM CONSTANT" has been set to
"INPUT" in “Initial Settings 1".
Example: Setting the prism constant to -25 mm

Operating Procedures Displays

CORRECTION

1.PRISMC. ! —30mm

FZ [ F3 [ F4 1 F5 2 TEMP * 15°C
o 3 1 3 o = 3.PRES * 1013hPa
G 4.ppm * Oppm

CORR

Press the [CORR] key in mode B.
(If the device is in mode A, use the
[MODE] key to enter mode B.)

2

CORRECTION
SELEGT .PRISMC.| : |—30mm
TF1 ] F2 1 F3 [ F4 [ F5 [ 2. TEMP * 15C

{1 s Y s Y v s (Y - 3.PRES * 1013hPa

4.ppm * Oppm

Use the [SELECT] key to enable
the prism constant to be changed.

& i &
Fl e B CORRECTION
C ] O Cpd n s |
é% % % [1.PRISMC) : [—domm|
. | 2TEMP  * 15C

Use the [<7] key to move the cursor S.PRES % 1013nPa
to the left and the [4+] or [{}] key to
sel the desired value. (The [{}] or
[¥}] key increases or decreases the
value, respectively. Pressing the
[1*] or [{}] key one time increases
or decreases the value by one.)

4.ppm * Oppm
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7 CORRECTION MODE

Operating Procedures Displays

4

= 043 CORRECTION
0 I S = 1.PRISMC) : [—28mm|

c :l 2.TEMP % 15T
iy i I SPRES  * 101hPa
4.ppm *® Oppm

Use the [=] key to move the cursor
i the right. Use the [{*] or [<}] key
to set the prism constant to -25
mm.

5

ENT 1.PRISMC| : —25mm
ST TR TR T e 2.TEMP * 15C
e wak'= il mmll i 3.PRES * 1013hPa

4.ppm *  Oppm

Press the [ENTER] key to accept
the prism constant to -25 mm.

6

Fi1 ]| 72 [ F3 | F4 | F5 Al
(O Wy | ™ N p— |

Pressing the [ENT] key returns the
device to mode A.

@To set the prism constant to "C" or "-30", take the abcve procedures in the same
way and select "0" or "-30" for "PRISM CONST" in "Initial Settings 1".

@®When "PRISM CONST" in "Initial Settings 1" has been set to "0" or "-30", "*" is
displayed to the left of "0" or "-30" on the correction menu screen for proce-
dures 1. When "#" is on the screen, the prism constant cannot be changed
(by entering a numeric key).

@To set a mark (+ or -), position the cursor at the desired one and press the [1*]
or [{+] key.

@0nce set, the prism constant remains on the measurement screen as "P-30" or
P

@®The factory initial of prlsm constant is -30.

@0nce set, the prism constant remains in memory even after the power is turned off.

@®The PCS-325 can be used with the MU72 aptional remote controller, which pro-
vides a ten-key pad for direct numeric value input.{The PCS-315/335 cannot be
used with the MU72.) 37



7 CORRECTION MODE

The temperature setting can be changed only when "Atmospheric correction" has
been set to "Temperature & Pressure” in "Initial Settings 1"
Example: Setting the temperature to +22C

Operating Procedures Displays

1

CORR ‘ 1.PRISMC, * —30mm
[F Tzl n Fa 1 F5 [ 2.TEMP T +15TC

o [ :] 3.PRES . 1013hPa
4.ppm ¥ Oppm

Press the [CORR] key in mode B.
(If the device is in mode A, use the
[MODE] key to enter mede B.)

2

b seLeet| | CORRECTION
TF1 [ F2 | F3 P4 [T Fo 1 ; 1.PRISMC. * —30mm

ol o I o B i Y 2TEMP | : [H1BIC]
@ @ 3.PRES  : 1013hPa
: 4.ppm * Oppm

Use the [{}] key to move the cursor
to "2. TEMP" and press the
[SELECT] key to enable the tem-
perature to be changed.

3

& o 3

[T P F3TFaTF5]

oM 4 M ood O CORRECTION
1.PRISMC. * -—30mm
» 2.TEMP | : [HBBC]

Use the [<7] key to move the cursor 3.PRES . 1013hPa
to the left and the [{}] or [{}] key to 4.ppm *  Oppm
set the desired value. (The [17] or
[{}] key increases or decreases the
value, respectively. Pressing the
[1] or [{}] key one time increases
or decreases the value by one.)
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7 CORRECTION MODE

Operating Procedures Displays

4

GORRECTION
= 1.PRISM C. * —30mm
T T2 u 73 n F4 TFs 2TEMP | : [22¢]

2 = E 3.PRES : 1013hPa
4.ppm * Oppm

Use the [=] key to mave the cursor
to the right. Use the [{1] or [{}] key
to set the temperature to +22C.

3}

CORRECTION
el 1.PRISMC. * —30mm
[p] 2.TEMP . +22C
TATRE TRIRIE 3PRES  : 1013hPa
o [ [ I 03— 4.ppm =, Oppm

Press the [ENTER] key to accept
the temperature to +22°C.

6

MODE A
L ENT . 92° 30' 20"
TF1 L F2 [ F5 1T F4 [ 5 Ly
ONCT i I8 3 i

Pressing the [ENT] key returns the MEAS | TRACK | 0SET
device to mode A.

@The valid range of temperatures is from -30°C t0'+60°C.

@When "ATM CORR" in "Initial Settings 1" has been set to "1. AUTO" or "4. NIL",
"#" is displayed to the left of the temperature value on the correction menu
screen for procedures 1. When "*" is on the screen, the temperature cannot
be changed. If "ATM CORR" in "Initial Settings 1" has been set to "3. ppm
!jNPUT1“, no temperature is displayed on the correction menu screen for proce-

ures

@To set a mark (+ or -}, position the cursor at the desired one and press the [1H] or [{}] key.

@Once set, the temperature is displayed at the center of the top of the measurement
screen.

@The factory initial of temperature is "1. AUTO".

@Once set, the temperature remains in memory even after the power is turned off.

.Temperature correction is based on 15C.

If this device is used without correcting the temperature, a distance error per
100 m is about -0.1 mm per +1C as a temperature difference from 15 C. A
distance error per 100 m is about 0.1 mm per -1C as a temperature difference
from 15°C. (For more accurate values, See page 73.)

@The PCS-325 can be used with the MU72 optional remote controller, which pro-
vides a ten-key pad direct numeric value input.

(The PCS-315/335 cannot be used with the MU72.) 39



7 CORRECTION MODE

The atmospheric pressure setting can be changed only when "Atmospheric correc-
tion" has been set to "Temperature & Pressure” in "Initial Settings 1*.
Example: Setting the pressure to 900 hPa

Operating Procedures Displays

CORRECTION
CORR 1.PRISMC. % —3Cmm
[FT T F2 T F3 [ FaTTF5] 2 TEMP : +H15T
R =i = 3.PRES ! 1013hPa
4.ppm * Oppm

Press the [CORR] key in mode B.
(If the device is in mode A, use the
[MODE] key to enter mode B.)

5 S

I SELECT CORRECTION
RATFU T FZ T F3 [ F4 TFb T 1.PRISMC. * —=—30mm

o 0 L Ll Ll 2.TEMP . +15C
@ @ [8.PRES | : [1018hPd
4.ppm * Oppm

Use the [{}] key to move the cursor
to "3. PRES" and press the
[SELECT] key to enable the pres-
sure to be changed.

3

s Y

TF [ F2 [ F3aTTFa[F5]

— CORRECTION
i ii 1.PRISMC. % —30mm
2TEMP : +15C

Use the [<T] key to move the cursor [3.PRES | : [0013hPal
to the left and the [{i] or [{}] key to 4.ppm ¥ Oppm
set the desired value. (The [1}] or
[{}] key increases or decreases the
value, respectively. Pressing the
[47] or [{}] key one time increases
or decreases the value by one.)
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7 CORRECTION MODE

Operating Procedures Displays

4

CORRECTION
S 1.PRISM C. * —30mm
TH | 7 H F3 | FA T 75 1 2 TEMP © +15C

o Cl [3.PRES | : [paddhPal
4.ppm *  Oppm

Use the [E(>] key to move the cursor
to the right. Use the [{t] or [{¥] key
to set the pressure to 900 hPa.

5

CORRECTION
1.PRISMC. * —30mm
enr 2TEMP__ : +15C
Sanm e e e : 0D900hPa
o f o e ] : 4.ppm *  41ppm

Press the [ENTER] key to accept
the pressure to 900 hPa.

6

MODE A
ENT } 92° 30'20"
XTFT [F2 [ F8 T FA T F5 m
ol @@ N O

Pressing the [ENT] key returns the MIEAS || TR TS
device to mode A.

@®The valid range of pressure is from 600 to 1120 hPa. (420 - 840 mmHg)

@When "ATM CORR" in "Initial Settings 1" has been set to "1. AUTO" or "4.
NIL", =" is displayed to the left of the pressure value on the correction menu
screen for procedures 1. When "* " is on the screen, the pressure cannot be
changed. If "ATM CORR" in "Initial Settings 1" has been set to "3. ppm
INPUT", no pressure is displayed on the correction menu screen for proce-
dures 1.

@O0nce set, the pressure is displayed at the center of the top of the measure-
ment screen.

@The factory initial of pressure is "1. AUTO".

@Once set, the pressure remains in memory even after the power is turned off.

@®Pressure correction is based on 1013 hectopascals (hPa).

@I this device is used without correcting the pressure, a distance error per 100
m is about -0.3 mm per -10 hPa as a pressure difference from 1013 hPa. (For
more accurate values, See page 73.)

@The PCS-325 can be used with the MU72 optional remote controller, which
provides a ten-key pad for direct numeric value input. 41
{The PCS-315/335 cannot be used with the MU72.)



7 CORRECTION MODE

The ppm value can be changed only when "Atmospheric correction" has been set to

"opm INPUT" in “Initial Settings 1".
Example: Setting the ppm value to 31 ppm

Operating Procedures

Displays

CORR
T FT T F2 [ F3 [ 74 [ F5 1

o 3 O I___|
Press the [CORR] key in mode B.

(if the device is in mode A, use the
[MODE] key to enter mode B.)

1.PRISM C.| * —30mm

2.ppm : +000ppm

2

4b select
F1 2 [ FA T FA [ F5

OIZJI:I:!“

Use the [{]] key to move the cursor
to "2. ppm value" and press the
[SELECT] key to enable the ppm
value to be changed.

CORRECTION
1.PRISMC. * —30mm
[2.ppm : [+600ppm|

3

<:| it "
T qu| |
-
Use the | <:I] key to move the cursor
to the left and the [1*] or [{}] key to
set the desired value. (The [17] or
[{}] key increases or decreases the
value, respectively. Pressing the

[1r] or [{}] key one time increases
or decreases the value by one.)

CORRECTION

1.PRISMC. * —30mm
[2ppm | @ [+030ppm)
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7 CORRECTION MODE

Operating Procedures Displays

4

CORRECTION
[ 1.PRISMC. % —30mm
T T2 [ [ FA 5 [2.ppm : [Ho3ippm)

bk

Use the [=>] key to move the cursor
to the right. Use the [{i] or [{}] key
to set the ppm value to 31 ppm.

5

CORRECTION
ENT 1.PRISMC. % —30Cmm
TR TETETED. : +031ppm
o w1 Zd@F

Press the [ENTER] key to accept
the ppm value to 31 ppm.

6

P-30
ENT . 92° 30' 20"
ATETETRTEL )
o Cm TR [k

Pressing the [ENT] key returns the LS BN ACHIRD S5 1 HIOTDIE
device to made A.

@If "ATM CORR" in "Initial Settings 1" has been set to any item other than "ppm
INPUT", "2. TEMP" and "3. PRES" are displayed on the correction menu
screen in procedures 1.

@The valid range of ppm values is from -199 to +199.

@®The ppm value can be changed only when the correction menu screen in pro-
cedures 1 appears W|th "1. PRISM C."" and "2. ppm" (as shown on the previ-
ous page).

@To set a mark (+ or -), position the cursor at the desired one and press the [1}]
or [{-] key.

@Once set, the ppm value is displayed at the center of the top of the measure-
ment screen.

@The factory initial of ppm value is "1. AUTO".

@0Once set, the ppm value remains in memory even after the power is turned off.

@®The PCS-325 can be used with the MU72 optional remote controller, which
provides a ten-key pad for direct numeric value input.(The PCS-315/335 can-
not be used with the MU72.) 43



8 INITIAL SETTINGS

- B-1 Overview

For the PCS-300, you can select and save the desired settings for a variety of pre-
scribed machine conditions, called initial settings.

The initial settings are saved in four modes, "Initial Setting 1", "Initial Setting 2",
"Initial Setting 4", and "Initial Setting 5", in which you can select and save the
machine conditions described below.

The factor initial for each of these conditions is option No. 1 (shown in the screen
dump).

To change initial settings, follow the Operating Procedures for entering each initial
setting mode on Page 50 or 51 and the Operating Procedures for changing an initial
setting on Page 52.

CEIHNMSERtng e e

1. Selection of atmospheric correction

Select whether atmospheric correction is to be per-
formed by using the automatic measurement cor- 1. AUTO
rection function with a atmospheric sensor, by 2. ATMINPUT
entering the atm_ospheric temperature and pres- 3. ppm INPUT
sure measured with a thermometer and barometer,
by entering ppm value, or by fixing the ppm value 4. NIiL
to 0 (NIL} not to perform atmospheric correction.
2. Selection of prism constant
Select whether the prism constant to be input is set '
to -30 mm, O mm, or to an arbitrary value to be 14—30mgp
entered from the keyboard. 2 Omm
3. INPUT
3. Selection for Refraction & Curvature corrections
Select whether the correction factor to be input for
both differences (Refraction, Curvature) is set to 1. 0.14
0.14, 0.2, or none (NIL}. Selecting "3. NIL" results 2. 02
in no correction of both values. 3. NIL

4. Selection of inclination compensation
For the PCS-325:

Select whether inclination compensation is to be
single-axis compensation, dual-axis compensation, 1. 2AX18
or disabled (NIL). 2. 1AXIS
3. NIL
For the PCS-315/335:
Select whether inclination compensation is to be
single-axis compensation or disabled. 1. ON
2. OFF
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8 INITIAL SETTINGS

I Setting2 =
1. Selection for minimum distance display

Select the minimum distance display unit for nor-
mal distance measurement: 1 mm or 0.1 mm.

1. 1mm
2. 0.1mm

2. Selection for minimum distance display during
fast distance measurement
Select the minimum distance display unit for fast | 1. 1em
distance measurement: 1 ¢cm or 1 mm. 2. imm

3. Selection of the shot number
Select whether the shot number for shot distance
measurement is to be 3, 5, or an arbitrary number | 1. 1TIME

to be entered. 2. 3TIMES
3. 5TIMES
4. INPUT
4. Setting the shot input
Set the shot number for shot distance measure-
ment using the <] key (to increment the value) or
[<}] key (to decrement the value). Use the [=>] and
[<7] keys to move the cursor. 02 TIMES
¥ The valid range of values for the shot number is
from 1 t0 99.

¥ This setting is enabled only when the shot num-
ber (condition 3 above) has been set to "4.
INPUT".

5. Selection of minimum angle display
Select whether to set the minimum angle display
mode to "COARSE (5 seconds)” or "FINE (1 sec- |1 COARSE
ond)". 2. FINE

6. Selection of vertical angle mode
Select whether the 0 point for vertical angle is set
to be "Z.0", "H.0" or "COMPAS". 1. 20
2. HO

3. COMPAS
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8 INITIAL SETTINGS

7. Selection for horizontal angle saving
Select whether to enable or disable the horizontal
angle save function when the power is turned off. 1. ON
2. OFF

8. Selection for automatic power-off function
Select the time interval (10, 20, or 30 minutes) for

activating the automatic power-off function, or 1. 10MIN

select NIL, disabling the function. 2. 20MIN

#*The automatic power-off function automatically 1 30 MIN
turns the power supply off after the specified ., N

period of time (in minutes) when no operation for
distance measurement or for key entry has been
performed with the angle remaining unchanged.

9. Selection for distance measurement automatic

power-off function
Select the time interval (3, 5, or 10 minutes) for 1. 3 MIN
activating the distance measurement automatic 2. 5 MIN
powgr-off function, or select NIL, disabling the 3 10MIN
function.
¥ The distance measurement automatic power-off 4. NIL
function automatically power-off distance mea-
surement after the specified period of time
when no key operation has been performed with
the measured value remaining unchanged {over
about 0.1 m) during measurement.
10. Selection for automatic illumination power-off
function
Select the time interval (3, 5, or 10 minutes) for 7. 8 MIN
activating the automatic iflumination power-off func- 2. 5 MIN
tion, or select NIL, disabling the function. 3 10 MIN
4. NIL
11. Selection for distance measurement buzzer
Select whether to enable or disable the buzzer to
sound when the prism receives a light during dis- 1. ON
tance measurement or during repeated distance 2. OFF
measurement.
12. Selection for 90" buzzer
Select whether to enable or disable the buzzer to . OFF
sound at every 90° during angle measurement. :
2. ON
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8 INITIAL SETTINGS

13.

14.

15.

16.

17.

18.

19.

Selection of distance measurement signal

Select whether to display a signal indicator or AIM
value to be displayed from when distance measure-
ment is started to when measured data is displayed.

Selection of distance measurement continuous
shot setting

Select the shot distance measurement for the
specified shot number for normal distance mea-
surement or the continuous distance measurement
for repeating measurement until it is stopped.

Selection of fast continuous shot setting

Select the continuous distance measurement for
repeating fast measurement until it is stopped or
the shot distance measurement for the specified
shot number.

Selection of automatic distance measurement
Automatic distance measurement repeats mea-
surement automatically when the telescope has
been collimated at the prism. Select whether to
disable{NIL) automatic distance measurement, set
it as normal distance measurement, or set it as fast
distance measurement.

Selection for display priority

Select the display order of the sets of display items
which pressing the [DISP] key cycles through. The
set of display items selected here appears first
after the power is turned on.

Select the coordinate axes as XYZ, YXZ, NEZ,
or ENZ.

Select whether to enable or disable the buzzer to
sound at every 90° during angle measurement.

Selection of remote controller (PCS-325)

Select the 1.27 (for MU75) or 2.32 (for MU72) or 3.

NIL.

#The device rejects remote control when "3. NIL"
has been selected.

. MARK

VALUE

SHOT
CONT

. .CONT

SHOT

. NIL

2. MEAS
3. TRACK

HA HD VD
HA VA 3D
HA VA HD SD VD

N~

XyZ
YXZ
NEZ
ENZ

—_

27
32
NIL




8 INITIAL SETTINGS

1. Selection of temperature unit setting

Select 'C or °F as the unit for Temperafure. oo
2. °F
2. Selection of pressure unit setting
Select hPa (hectopascal} or mmHg as the unit for 1 hPa
pressure to be input. :
2. mmHg
3. inchHg
3. Selection of distance unit setting
Select m or ft or ft+inch as the unit for Distance. b
2. f
3. ft+inch
4. Selection of angle unit setting
Select DEG or DEC or GRD or MIL as the unit for !
Ang|e_ 1. DEG
2. DEC
3. GRD
4. MIL

48



8 INITIAL SETTINGS

1. Selection of transfer rate (baud rate)

Select a baud rate of 1200, 2400, 4800, or 9600.
1. 1200
2. 2400
3. 4800
4. 9600
2. Selection of data bits
Select a data length of 8 bits or 7 bits. .
2.
3. Selection of parity
Setect no (NIL) parity bit, even parity, or odd parity. . N
2. EVEN
3. ODD
4. Selection of stop bit
Select the number of stop bits to be used: 1 or 2. |
2. 2
5. Selection of XON/XOFF
Select whether to enable or disable XON/XOFF. -
2. OFF
6. Selection of through command
Select whether to disable data output without
receiving any data request command or enable the 1.0
"a" to "f" command data output. 2. a
3. b
4. ¢
5. d
6. e
7. f
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8 INITIAL SETTINGS

Operating Procedures Displays
1
1. ATMCORR | : AUTO
[ FT [ F2 | F3 [l F4 | F5 | 2 PRISMCONST : —30mm
R R 3.CRV/REF CORR : 0.14
: 4.COMP AXIS : 2 AXIS

Press the [POWER] key while hold-
ing the [F1] key down to access the
screen for Initial Setting 1.

2

1ATMCORR ! AUTO

TFL T rz 1 F3 T F4 iI F5 2.PRISMCONST @ —30mm
o 't

- n 3.CRY/REF CCRR| : 0.14
4. COMP AXIS @ 2AXIS

Use the [<}] or [{] key to position
the cursor at the item of interest.

Operating Procedures Displays
‘J [1.MEAS MINDISP ] : 0.1mm
i ',;” F2 ”g”é[ = 2TRACKMINDISF  : 1cm
3.8HOT COUNT  : 1TIME
4.SHOT INPUT Dot
¥5MINUNITANG : GOARSE
Press the [POWER)] key while hold-
ing the [F2] key down to access the
screen for Initial Setting 2.

@Sclect the item cf interest in the same way as in the mode for Initial Setting 1.

@Pressing the [ ¥ ] key scrolls the screen down five items; pressing the [ A ]
key scrolls it up five items.
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8 INITIAL SETTINGS

Operating Procedures

1 J

1TEMPUNT] @ T

A i 2PRESUNT @ hPa
_ 3DISTUNT : m

Iﬁ% 4ANGUNT : DEG

Press the [POWER] key while hold-
ing the [F4] key down to access the
screen for [nitial Setting 4.

@ 5Select the item of interest in the same way as in the mode for Initial Setting 1.

. 8-9 Entering the Mode for Initial Setting5-

Operating Procedures Displays
1
:
2 ';”é”; ‘;I 2.DATA LENGTH :
3.PARITY BITS
‘ ‘ 4STOPBITS = &
| |¥ 5.5IGNAL CONTROL
Press the [POWER] key while hold-

ing the [F5] key down to access the
screen for Initial Setting 5.

@Sclect the item of interest in the same way as in the mode for Initial Setting 1

@Pressing the [ ¥ ] key scrolls the screen down five items; pressing the [ A ]
key scrolls it up five items.
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8 INITIAL SETTINGS

F it

This section describes the Operating Procedures for selecting "1. ATM CORR" in
Initial Settings 1 as an exampie of changing an initial setting. Use this example as a
reference when changing other items because it is also applicable to the Operating
Procedures for changing them.

Operating Procedures Displays

Access the screen for Initial Setting I AUTO

1 by taking procedures 1 "Entering 2.PRISMCONST : --30mm
the Mode for Initial Setting 1" on 3.CRV/REF CORR : 0.14
page 50. 4.COMP AXIS ! 2 AXIS

SELERE : 1.ATMCORR | : AUTO[1.AUTO

STEC T TrE [ F TP 2 PRISM CONST & ~3rm [2. ATM INPUT ‘
q ==y R — 3CRUPEFCORR © 0.14[3.ppm INPUT

4.COMP AXIS 2 AXIS|4.NIL

Use the [SELECT] key to open the
screen for selecting the atmospher-
ic correction.

3 I
; 1.ATMCORR : AUTQ1.AUTO
2.PRISMCONST © =%mn [2. ATM INPUT
KR Fe || | F4 TF6 1 3.CRYAEFCOAR - : 0.14|3.ppm INPUT
(o R “‘ 4.COMP AXIS 1 2 AXIS|4.NIL
Use the [{}] or [{}] key to position the cur-
sor at the desired item, then press the A4
[ENT] key to select that item. Pressing the m
[ENT] key again settles the change of 4 ATMCORR  : ATMINPUT
selected item and quits the initial setting 2 PRISMCONST : —30mm
screen and usual start screen appears. 3.CRV/REFCORR : 0.14
Pressing [ESC] key invalidates the change 4.COMP AXIS © 2 AXIS
of selected item and quits the initial setting
screen and usual start screen appears.
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9 ACCESSING THE FUNCTIONS

You can use the [HELP] key to display specific initial settings (such as the prism con-
stant and priority mode) or to access survey programs for special functions (such as
"Cocordinate Stakeout").

r Operating Procedures Displays

1

KT FT TPz [ /5 T FA 5 1 ‘

4~ F% k% 2.407PRISMGONST  © —30mm

3402ATMCORR _ © AUTO
4.501 MIN UNIT DIST

¥ 5.502 SHOT COUNT

Press the [ILLU]+[ESC] key in
mode A or B.

2

A VvV £+ 3 ‘
[FTTF2 [[F3 [ F4 T F5 |

o oY O O A 26104 COORDINATES
@ @ @ @ 27.105 OFFSET SHOTS

28.109 COORD. STAKEOUT
The help menu will then be dis- 29.112 REM

played. ¥|30.113 RESECTION

Use the [4] [¥] or [{7] [{}] keys to
position the cursor to the desired
item {such as a special function of
COORD. STAKEQUT).

3

COORD. STAKEQUT

SELECT 1.JOB NAME
GFTF TFe [ F3 N FATFE T 2.STATION SETUP

o[ 1 3.STAKEQUT

Use the [SELECT] key to access
the COORD. STAKEQUT function.
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9 ACCESSING THE FUNCTIONS

The PCS-325 allows you to enter a special code of 007 from the the supplied remote
controller to display specific initial settings (such as the prism constant and priority
mode) or to access survey programs for special functions (such as "Coordinate
Stake-out").

Operating Procedures Displays

8 N
1 - [:() Q
5R 6§
E J ( ) )
3
1 U 2 V 3w o] [ I
’ . g i ]‘ ) 92" 30'20
s X <238
el @
Press the numeric keys [0] {0] [7]
on the remote controller in mode A

or B. The screen will then change
to the command input screen.

2

92° 30’ 20"

Press the numeric keys for the
desired command number in the
Command No. Table. (For exam-
ple, press [1] [0] [9] for Coordinate

State-out.)
3 Sp T
‘ _] L] [_$J L_J COORD STAKECUT
10 2 v 3w| Bs 1.JOB NAME
I ] ) 2.STATION SETUP
\ 3.STAKEOUT
X s X
O

Press the [ENT] key to access the
Coordinate State-out function.
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9 ACCESSING FUNCTIONS

[Command No. list]

Functions °°",:|'2_a“d Functions C°";,':f"d
DISTANCE STAKEOUT 101 MIN UNIT DIST 501
RDM (REF. P.) 103 SHOT COUNT 502
COCRDINATES 104 CRV/REF CORR 503
OFFSET SHOTS 105 MIN UNIT ANG 504
COORD. STAKEQUT - 109 V. ANG STYLE 505
REM 112 H. ANG SAVE 506
RESECTION 113 DIST BUZ 508
DATA STORAGE 119 QUAD BUZ 509
MEMORY MANAGEMENT | 200 AUTO OFF 510

EDM OFF 511
ILLU OFF 512
MEAS SIGNAL 514
PRIORITY SELECT 515
COORD AXIS 516
COMP AXIS 517
REMOTE 518
PRISM CONST 401 ATM UNIT 701
ATM CORR 402 DIST UNIT 702
ANG UNIT 703
SET UP COM. | 801 |
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10 REMOTE CONTROLLER

The remote controller (MU72) is optional
with the PCS-325.

The keys on the remote controller make it
easy to enter numeric values. (The remote
controller MU72 cannot be used for the
PCS-315/335.)

In case of Horizontal angle 123° 45' 20" input

‘ Operating Procedures Displays

r

MODE
c P F2 [ F3 [ F4 T FS

= @

Use the [MODE] key to enter mode
B.

2

ANGLE SET
ANG SET 1.ANG / %GRADE ANG J )
A 0 2H ANGINPUT _ ©082° 30" 20
c [ FtE | [ 3.R/ILRVS ‘R

Use the [ANG SET] key to access
the angle setting screen.

3

ANGLE SET
[F1 [ F2 1 F3 L F4 ] F5 1.ANG/%GRADE : ANG

45 sELECT]

o O — 3 oo [2.H. ANG INPUT | :[0oBF 30* 207
3.A/LRVS ‘R

Use the [{}] key to move the cursor
to “2. HANG INPUT", then press
the [SELECT] key to open the hori-
zontal angle input window.
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10 REMOTE CONTROLLER

Operating Procedures Displays
4 Q 5 R 6 S| SpT

) (

#
2 Vj ANGLE SET
= 1.ANG/%GRADE : ANG
. x [2.H. ANG INPUT] I12l° 00' 007
I ( 3.R/ILRVS ‘R

Use the [Bs] key on the remote
controller to reset the numeric dis-
play to 0. Enter [1] [2] [3] using the
numeric keys.

4 Q 5 R 8 S Sp T
5 C ) )
= 7 3 ANGLE SET
iU 2 Vv 3 W Bs
— 2 J S Wil 1.ANG/ %GRADE . : ANG
e \) ?) f - ) {2.H. ANG INPUT] E123° lo* 00"
; - x TENT) 3.RILRVS :
¥ i)
=4\ 4
Enter [.]. (The cursor will move to

the 10')

ANGLE SET
1.ANG/ %GRADE : ANG
[2.H. ANG INPUT] :[123° 45' 20|
3.R/IL RVS 'R

Enter [4] [5 [7 ]7[5] [0] usmg thé numer-
ic keys to set the horizontal angle
to 1237 4520".

‘ 40 5 R 68| ST
pt ] i3 B
Fl,,,ti 2N 3W| Bs
( L
* L . ? 123° 45' 20"
0 X - %

( ( (
Press the [ENT] key to accept the
horizontal angle set to 123° 45'20". MEAS | TRACK | 0 SET
The screen will then change to
mode A.

@®Use the above Operating Procedures as a reference for entering values, for
example, when using the remote controller to change the prism constant or
temperature. 57



11 PREPARATION FOR SURVEYING

etting instrument an

(1> Adjust the tripod legs so that a height
suitable for observation is obtained when
the instrument is set on the tripod.

(2 Hang the plumb bob on the hook of the
tripod, and coarse center over the station /

on the ground. At this time, set the tripod
and fix the metal shoes firmly into the

ground so that the tripod head is as level Contract ﬁf
as possible, and the plumb bob coincides /7

with the station on the ground. /
3) If the tripod head is mis-leveled by the 7

action of fixing the metal shoes into the ff

ground, correct the level by extending or

retracting each leg of the tripod. 7

Metal shoe
Instrument

Bottom plate
Tripod head

JT T Center screw

ki g ? il

(@ Look through the optical plummet  Focusing knab, i
\

eyepiece, and rolate the eyepiece ci \éﬁl FL|
knob until the center mark can be eticle Pl \ ‘
seen clearly. =

([ —

&) Rotate the focusing knob of the opti-
cal plummet and adjust the focus to
the station 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 to avoid rotat-
ing the instrument, until the center
mark coincides with the station.

@ Adjust the tripod legs to position the
bubble of the circular vial to the cen- ,Genter mark
ter. (Be sure not to put your foot on
the metal shoe, which may disturb the
position of the metal shoes.) (

& Adjust the leveling screws to position

58  the bubble of the circular vial to the
center.

| SR\



11 PREPARATION FOR SURVEYING

D Place a plate vial in parallel with a line joining
any two of leveling screws. Adjust the two level-
ing screws. And position the bubble in the cen-
ter of the vial. To adjust the screws at the same
time, turn them in opposite directions.

2 Adjust the remaining leveling screw so that the

Plate vial

bubble is positioned in the center. \ /s
3 Rpeat O and @ by rotating the plate vial
through 90°so that the bubble is positioned in  Leveling screw

the center when the plate vial is moved in any Leveling screw

direction.
Plate vial
\ /)
‘ (OSee arrows in Fig. above for the relation between the direction of f
i leveling screw rotation and the bubble shifting direction. ;
| Olf the bubble does not remain centered in 3), “Adjustment of |
: plate vial” is necessary. Refer to page 62. i
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11 PREPARATION FOR SURVEYING

(D Remove the telescope lens cap.
(2) Point the telescope at a bright object, Vertical line{single)
and rotate the eypiece ring full counter-
clockwise. Horizontal
(3) Look through the eyepiece, and rotate line
the eyepiece ring clockwise until the reti-
cle appears as its maximum sharpness.

Sight axis
Vertical line(double)

OWhen looking into the eyepiece, avoid an intense look to prevent
parallax and eye fatigue.

(OWhen it is hard to see the reticle due to poor brightness, press ()
to illuminate it. For adjusting intensity of brightness, refer to page
23.

() Point the telescope at the object using the colli-
mator sight.
(2 Look through the telescope eyepiece and finely
adjust the focusing knob until the object is per-
fectly focused. If focusing is correct, the reticle Collimator
will not move, in relation to the object, even
when you move your eye slightly left and right.
@ Accurately align the reticle with-the object, A
using each tangent screw.

OTurn the focusing knob clockwise to focus on a near object. Turn the
knob counterclockwise to focus on a far object.

Oln (@, parallax may ruin the relation between the object and reticle,
resulting in observation error.

(OWhen aligning to an object using the tangent screw, always align by
rotating the screw clockwise. If the screw is turned past the object,
turn it back to the original position and then turn the screw clockwise
1o align the reticle on the object.

OEven when vertical angle measurement is not required, it is recom-
mended that the object be placed close to the center of the reticle.
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11 PREPARATION FOR SURVEYING

The tribrach of PCS-325 is detachable from the instrument if required when replacing
the instrument with a target or unit prism for example.

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

e R
SR W e A .
e it 1115
e " R TN T

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

B The guide and guide mark must be fitted to attach the instrument.
BWWhen the tribrach does not need to be attached or detached or instrument is to be
transported, tighten the recessed screw with a screwdriver to fix the locking knob.

Instrument

Tribrach
Recessed screw

Tribrach locking lever
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12 INSPECTION AND ADJUSTMENT

z T i

ection |

(1) Align the plate vial in parallel with a line joining any two of the leveling screws.
Then, adjust the two screws to center the bubbie in the vial.

@ Rotate the instrument 90° and adjust the remaining leveling screw to center
the bubble.

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

@) No adjustment is needed if the bubble stays in the center.

S
B 3
G B R

O I B

Leveling screw to be adjusted.

Plate vial = ) -
) % D A @ W, ()
! 7 S~

Leveling screw to be adjusted.

@© @ @

@ 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 parallel to the plate vial.

@ Correct the remaining half by adjusting the bubble adjusting nuts with the
adjusting pin.

@ Confirm that the bubble does not move from the center when the instrument
is rotated by 180 ° .

@& When the bubble moves, repeat from (1) once again.

Bubbile adjusting nut

Plate vial
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12 INSPECTION AND ADJUSTMENT

| Inspection = _
No adjustment is necessary if the bubble of the circular vial is in the center after
inspection and adjustment of plate vials.

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

Circular vial

Bubble adjusting screw
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12 INSPECTION AND ADJUSTMENT

@ Using the telescope fine adjustment screws,move Paint A to the edge of the
field of view by screw (point A'}.

3 No adjustment is necessary if Point A moves along the vertical line of the reti-
cle.

Vertical Line Line of Sight Axis

I If Point A is off from the vertical line of the reticle,first remove the eyepiece
cover.

@ Using the adjusting pin,loosen the four reticle adjustment screws slightly,locs-
ening each screw by the same amount,and then rotate the reticle line around
the sight axis and align the vertical line of the sight axis with Peint A",

@ Tighten the reticle adjustment screws again by the same amount,and repeat
the inspection to make sure the adjustment is correct.

N
_
/

Reticle adjusting
screws

—
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12 INSPECTION AND ADJUSTMENT

(I Position a target Point A at a distance 30-50 m away from the instrument,and
sight it with the telescope.

(2 Loosen the telescope lock screw reverse the telescope on the vertical axis,
until a point is sighted at a distance roughly equal to that of Point A.This is
Point B.

(3) With the telescope still reversed, loosen the horizontal lock screw,rotate the
instrument around the vertical axis, and sight Point A again.

@ l.oosen the telescope lock screw and reverse the telescope on the vertical
axis, until a point is sighted at a distance equal to that of Point B.This is Point
C.(Return the telescope to the normal position.)

(8} No adjustment is necessary if Point B and C are aligned.

f-—-—30~50m

>
W

Adjustment.

O If Points B and C are not aligned,mark Point D at 1/4 the length of the
BC,from Point C in the direction of Point B.

& Using the adjustment pin,rotate the reticle adjustment screws horizontally
opposite each other (see preceding page),and move the reticle to sight Point
D.

(@ Repeat the inspection and make sure the sbjustment is correct.
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12 INSPECTION AND ADJUSTMENT

Be sure to follow mspectlon procedures mentloned below after making adjust-
ments on reticle and perpendicularity of line of sight to horizontal axis.

(1)Set up the instrument and turn the power on.

(@Sight the telescope at any reference target A. Obtain vertical angle (v ).

(3Reverse the telescope and rotate the alidade. Sight again at back state and
obtain vertical angle R.

@It y+R=1360" , no further adjustment is necessary.

‘ If the deviation d (y +R—360 " ) is wide contact your local dealer.
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12 INSPECTION AND ADJUSTMENT

- Inspectio

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

(2 Look through the optical plummet, and move the paper so that the intersect-
ing point of the cross comes 1o the center of the field of view.

(3 Adjust the leveling screws so that the center mark of the optical plummet
coincides with the intersecting point of the cross.

@) Rotate the instrument around the vertical axis. Look thraugh the optical plum-
met each 90° of rotation, and observe the center mark position against the
intersecting point of the crass.

& If the center mark always coincides with the intersecting point, no adjustment

is necessary.

Adjusting
SCrews

S

(D If the center mark does not coincide with the intersecting point, rotate the opti-
cal plummet focusing knob cover and remove it.

(2) Mark the point set on 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 inter-
secting point O.

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

(& Repeat from @), and check that adjustment is correct.
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12 INSPECTION AND ADJUSTMENT

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 on a certified base line. It can
also be

obtained in a simple way as described below.

) Locate points A,B and C at about 50m intervals on even ground. L

@) Set up the instrument at point A, and measure the distances between AB and
AC.

@) Set up the instrument at point B, and measure the distance BC.

@ Obtain the offset constant (K):

K=AC-(AB+BC)

WM Contact your local dealer for adjustment of the off-
set constant when the K is not nearly 0.

Instrument Prism Prism

Instrument Prism
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12 INSPECTION AND ADJUSTMENT

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.

| Inspectio

(1) Set the prism at a distance greater than 50 m.

@ Accurately sight the center of the prism through the telescope.

3 Tum the power on and press(MEAS)to measure.

@) No adjustment is necessary if beam receiving buzzer sounds immediately and
measurement value is displayed in a few seconds.

WIf instrument function is not as described in@), contact

your local dealer.
B This inspection should be done under good weather

conditions.

itions on Inspection and adjust

{Make all inspection and adjustments in numerical order.

{>Be sure not to make inspection and adjustment on "Perpendicularity of line of
sight to horizontal axis" prior to those on "Reticle".

When making adjustments on "Reticle" and"Perpendicularity of line of sight to
horizontal axis",be sure to make inspection on"Vertical 0 point error" and"
Beam axis and line of sight".

{When adjustment is completed, be sure that adjusting screws are completely
tightened.When finishing turning adjusting screws, be sure that screws are
turned in a direction for tightening.

{Repeat inspection after adjustment, and check if the instrument has been
adjusted properly.
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13 APPENDIX

Message

Meaning

What to do

Qut of 1ilt range, ready?

' Displayed when the

instrument is tilted
beyond the vertical
compensation range
(X£3") in case 1 axis
or 2 axis automatic
compensation is sele-

- cted.

This message may
be temporarily dis-
played if the instr-
ument is turned
too fast.

Relevel the instru-
ment. Repair is need-
ed if the message is
displayed when it is
properly leveled.

Qver speed, swing scope

Displayed when the
telescope is turned
too fast.

Turn the telescope
up and down. :
Remeasure.

Over speed, push 0 SET

Displayed when the
alidade is turned too
fast.

Press [0 SET] key.
Remesure.

Excess data

The input data exce-
eds the allowable
range.

Press the [OK] key !
and enter the correct |
data. i
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13 APPENDIX

Message Meaning What to do

( N\ 4 I

EDM ERROR 4| — |EDM ERROR &
Some problems fou-

N /N “ | nd in the distance
- \ p ~, | measurement sys-
tem.
EDM ERROR 31 | — | EDM ERROR 32 Turn the power off,
and turn it on again.
) ) The repair is needed
™ ¥ when the message is
still on the dispiay.
s N A d 2)

Some problems fou- | sinnroner operation
ETHERRORS | — | ETH ERROR 16 nd in the angle mea- may display the mes-
surement system.

sage.
. S L A
p
Some other prob-
MEMORY ERROR 19 lems in the instru-
ment.
N

The speed at which light travels through the air varies depending on the tempera-
ture and atmospheric pressure. The PCS-300 series is designed to measure dis-
tances at the speed of light. In order to measure accurately, atmospheric correc-
tion needs to be used. The instrument is designed to correct for weather condi-
tions automatically if the temperature and pressure are input. Correction is then
carried out based on the following formula.

Calculation formula

K=(279.75207- £9:55626 * Py x 40
273.14941+

K: Atmospheric correction constant

P: Atmospheric pressure (hPa)

t: Temperature('C)

Distance after atmospheric correction D = Ds(1+K)

Ds: Measured distance when na atmospehric correction is used
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13 APPENDIX

Converting from hPa to mmHg

nPa | 0 | 10 | 20 | 30 | 40 50 | 60 70 | 80 | 90
500 | 375'| 383 | 300 398 | 405 | 413 420 428 | 435 | 443
600 | 450 | 458 465 | 473 | 480 | 488 | 495 | 503 | 510 | 518
700 | 525 | 533 540 | 548 | 555 | 563 570 | 578 | 585 593
800 | 600 608 615 | 623 | 630 | 638 645 | 653 | 660 668
900 | 675 | 683 690 698 | 705 | 713 720 | 728 | 735 | 743
1000 | 750 | 758 765 773 ' 780 | 788 795 | 803 | 810 | 818
1100 | 825 | 833 | 840 848 | 855 | 863 | 870 | 878 | 885 | 893

1200 900 908 | 915 | 923 | 930 | 938 945 | 953 | 960 & 968

Converting from mmHg to hPa
mmHg| O | 10 20 ' 30 | 40 50 60 | 70 | 80 90
400 | 533 547 | 560| 573| 587 | 600 | 613 627 | 640 653
500 | 667 | 680 693| 707! 720 | 733| 747, 760 773 787
600 | 800| 813| 827| 840 853 867 | 880| 893! 907 | 920
700 | 933 | 947 | 960 973 9871000 1013|1027 1040 | 1053
800 | 1067 ' 1080 1093 | 1107 1120 | 1133 | 1147|1160 1173 | 1187

900 | 1200 1213 1227 | 1140 1153 | 1167 | 1180 | 1193 1207 | 1220
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13 APPENDIX

© 13-4 Deviation When No Atmospheric Correction Is made

When measurement is carried out with no atmospheric correction (with the
setlings fixed at a temperature of 15°C and an atmospheric pressure of
1013 hPa or 760 mmHg), the deviation per 100 meters in temperature and
pressure will be as shown in the tables below.

With hPa (15C, 1013 hPa as standard)
35\~-\bf§ 1200 | 1100 | 1013 | 900 | 800 | 700 | 600 | 500

45 | 20 | —05 | —26 | —55 —80 —105 —130| —155
3 | 30 | 04 | =18 | —47 =78 —99 | —125| —15.1
25 | 40 | 14 | —09 | —40 | —66 | —93 | —120 | —14.6
15 | 52 .24 200 —31 —59 | —86 |—114|—142
5| 63 | 35 | 10 | —22 | —51 | —80 | —108|—13.7
—5 | 76 | 47 | 21 | —13 | —42  —72 | —102|—131
—15 | 90.| 59 | 32 | ~02| —33 | —64 | —95 | —1256

Unit = millimeter

With mmHg (15°C, 760 mmHg as standard)

T mmHg
‘c >~ | 900 | 800 | 760 700 | 600 | 500 | 400

46 | 20 | —13 —26 —46  —80  —11.3|—146
35 | 30 | =04 —18 =39 | —7.3 | —108| —142
25 | 40 | 05 =ddme=06_ W2 /F137
15 | 52 15 —59 | —96 | —133
5| 63 25 —51 —89 | —127
—5 | 76 37 21 —03 | —42 —82 | —122
—15 | 90 49 | 32 08 —-33 —74 | ~115

Unit = millimeter

#When the actual pressure is 1013 hPa (760 mmHg) and the temperature is 25
‘C, conducting the measurement with the temperature left at 15°C will result in
the measurement being short by 0.9 mm per 100 meters.
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13 APPENDIX

d| Curva >orrecti

@Atmospheric refraction and earth curvature correction refers to correcting both
the bending of the light beam caused by atmospheric refraction and the effect
on the height differential and horizontal distance caused by the earth curva-
ture.

@Correction called “atmospheric refraction and earth curvature correction”is
initiated to correct deviation when the slope distance and vertical angle are
used to determine the horizontal distance and the height differential. With this
instrument, the following formula is used to correct these factors.

@Calculation formula when atmospheric refraction and earth curvature correc-
tion parameter is set to “ON":

Corrected horizontal distance (H)

K-2
2Re

H=8(Cosa+Sina - -S-Cosa)

Corrected vertical distance (V)

. 1-K
H = S(Sina+Cos & “Re S-Cosa)

@Calculation formula when atmospheric
refraction and earth curvature correction
parameter is set to “OFF”:

Horizontal distance H' = S-Cos a
Vertical distance V'=S8:Sina

: Slope distance

: Vertical angle from horizontal

: Atmospheric refraction coefficient (0.14 or 0.2)
: Diameter of earth (6,370 km)

R

X
o

Re=6,370 km
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- 13-6 Distance Range -

Generally speaking, the maximum range which can be measured varies consid-
erably depending on the atmospheric conditions. For this reason, the perfor-
mance tables on the following pages illustrate the values for both optimum and
ordinary weather conditions.

It is extremely difficult to judge when weather conditions are “optimum” and when
they are “ordinary”. With this instrument, the conditions noted below are used to
differentiate between the two situations. (Optimum weather conditions for survey-
ing are different from ordinary weather conditions, and in surveying situations,
cloudy skies are considered more favorable than sunny skies.)

13 APPENDIX

Weather conditions for measurement ranges are based on the
following standard values:

Normal :Visibility of approximately 20 km, with slight haze.
Good :Visibility of approximately 40 km, overcast, no heat
haze and moderate wind.
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14 SPECIFICATIONS

Magnification «-+------ 30 x

Effective aperture +----- 40mm(ECM40mm)
Resolving power ==+ 3"

Field of view ------+-: 2.6% (1730
Minimum focus  ------ 0.85m

Measurement range

1P *800m
**1000m
3P *1200m
**1500m
*Normal conditions : 20km visibility with

slight haze
**Good conditions : 40km visibility, over-
cast, no heat no haze and moderate
wind
Accuracy
*+(3mm + 2ppm x D)mm
* +(3mm + 10ppm x D)mm
D: Distance
* Automatic atmospheric carrection
Minimum count
Nomal : 1mm or 0.1mm
Fast: 10mm or 1mm
Measuring time
Nomal:2sec.(1mm), 3sec. (0.1mm)
Fast:0.4sec.(10mm), 0.8sec.(1mm)
Measuring system
Automatically repeated or shot
(Shot: 1,3,5AV or input(1-99)
Maximum slope distance display
3000.000m
Atmospheric correction
AUTO/ATM INPUT/ppm INPUT/NIL
Temperature input,Pressure input
ppm INPUT (-199~+199ppm)
Prism constant
-30mm,0mm,INPUT
Atmospheric and earth curvature correction
0.14,0.2, NIL
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» Distance stakeout

* RDM

* Coordinates

» Offset shots

» Data storage

» Coordinate stakeout

* REM

» Resection

» Memory Management

Measuring method---Incremental
rotary encoder
Detection method ---Horizontal angle

---Double
Vertical angle
---Single
Minimum count - 1"(2cc)/6"(10cc)
Accuracy(DIN18723)5" standard deviation
Measuring time =-+++ 0.2"{Caontinuous)

Diameter of circles:-79mm

Measuring mode
H ---R/L, Hold, Retention(in Power OFF)
V ---Zenith Q/Horizontal 0, %, Compass



14 SPECIFICATIONS

Dispiay section

il sty Sttt

Dot .................. 240 X 96

Dot character and segment
20 characters x 8 lines
w/back light

s i it
et zx »; e
s e
el dudia sl W S

Plate vial ««-+-r-ree- 30"/2mm (PCSS25)
40"/2mm (PCS315,335)
Circular vial+-+-+--+ 8'/2mm

Image

Magnification -----eeeeeeeee 3 x

FOCUS range ............... O'Sm - oo

3:;;;: sy -t gt R 21 (00 By rit) ‘;ﬂ“‘*‘ﬁm 43 4e5ts 19358,5518 1 K1 €54>€5 EMHW_VSHH‘
. Veriical axis: Tribrach type

Vertical axis

-Single

Tribrach «ecesees-ee PCS-325(Detachable)
PCS-335({Shift}
PCS-315{Fixed)

Interface: RS-232C

Baud rate: 1200, 2400, 4800, 9600
Data bits: 8 bit, 7 bit

Parity bits: Nil, Even, Odd

Stop bits: 1,2

Nil, 10min.20min.30min.

Settlng up time

mbient temperature

-20°C ~ +50°C/-4°'F ~ 122°F

Sty

Working range

PCS-315/325 «+wreeeeees 5/8" x 11 (JIS/B)
PCS-335 «wreeeeserirnres 35mm x 2 (JIS/C)

Instrument

156{W) x 341(H) x 158(L) mm/5.1kg
Carrying case

270(W) x 350(H) x 440{L) mm/3.8kg

Power source ""“NICd (Rechargeable)
Cutput voltage --DCBV

Operation time +-+---Continuous Approx.2.5hrs.
Welght ............... Approx_ 1559

Input voltage -+ AC100-240V 50/60Hz
Quiput voltage ---DCBV~7.2V(0.5A)
Charging time---++- Approx. 55min.(1100mAh}
Weight ----ooeeeeeee Approx. 800g

BRI L i
s R

Surveying data+Coord:nates data
............................ vaa ..Tota| 5000 points
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15 EXTERNAL BATTERY

For longer continuous measurement, use the external battery MB07 {optional
accessory).

_____ AMBDUY P
Power supply  ceorerermreresranns NiCd battery (rechargeable)
output Voltage ..................... DC72V
Working time per charging ------ 11.5hrs. (continuous) (Distance & Angle Measurement)

28hrs. (continuous) (Angle Measurement only)

Length of power supply cord -+-2m

-~ 15-2 External battery charger{
lnput Voltage ........................ AC120V or 220V
input frequency  «re-eeseeeseeeees 50/60Hz
Charging time «=xre-eomememeeeeeses Approx.4hrs.
Working temperaturg ---+---+--- 0C~+45C (+32°F~+113°F)

{1 Fit the external battery 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 instruments.

* The battery adaptor (MU74) is needed to use the MBO7 externel battery.
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15 EXTERNAL BATTERY

(1 Attach the connector of the external battery charger MC04 to that of the exter-
nal battery.

2 Insert the plug of the battery charger into a wall socket (AC120V, 220V,
50/60Hz).

3 Check that the indicator light of the battery charger lights.

@) After Approx.4 hours, turn off the power supply switch and remove the con-
nector and plug.

B Charging time should be sherter than 24 hours.
B When the above indicetor light does not turn on either the externel
battery or charger may be defective.
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16 DATA COLLECTOR

The instrument can communicate directly with a computer through the R§232C
interface. By use of a data callector you can automate data entry from the collec-

tion of survey data to the transfer of the data to a computer. This is useful in sav-

ing time and protecting data integrity.

M About connection with data collector and the handling, please refer
to an "instruction manual" of data collector.

B Connecting a data collector to a computer is different with every

system. Please consult your local dealer about them.

T
ey
-
/
C=4
&2

" §

i)

Ty

80



PENTAX

ASAHI PRECISION CO., LTD.

1-1-21, Shirako, Wako-shi,
Saitama-ken, 351-0101, Japan
Tel: +81-48-461-5377
Fax:+81-48-466-3979

C€

The CE marking assures that
this product complies with
the requirements of the EC
directive for safety.

10.1998 First edition
05.12.1998 Second edition

TS00702E

Printed in Japan





