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Thank you for purchasing the Pentax Electronic Total Station PCS-515. This
PCS-515 was developed based on the concept that operation shouid 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.

PRECAUTIONS REGARDING SAFETY

The following safety precautions should be observed when using this equipment.
Pentax cannot accept any responsibility for problems which may result if the pre-
cautions noted here, or other precautions listed for individual iterns, are not
observed.

4 /\ WARNING N

The following items could cause severe bodily injury and should be

observed at all times.

O Looking directly at the sun without attaching a filter to the telescope can result
in & loss of eyesight. Always use an objective filier when observing the sun,
(When observing the sun, always attach the solar filter, designed especially for

kthis purpose by Pentax, to the objective lens.) /

/N\ CAUTION

© The hand grip should never be removed unless there is a good reason for
doing so. If it has been removed, be sure to reattach it carefully and secursly. If
the instrument is carried without making sure the hand grip is securely

! attached, it may detach from the hand grip during transport, causing bodily

{  Injury or serious damage to the instrument.

© Never short circuit the battery terminals.
Shorting these terminals produces a strong electrical current which can not
only damage the battery, but cause fire as well.
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Features

Simplified key operation
The functions of tha five operation kays are displayed on the display panel using segment characters,

and the number keypad can be used to input numeric seftings and numbers. Thus, key operation has
been kept simple and minimal,

A large selection of application software

The equipment comas with & different application programs to handle oparations such as traversa,
resection, coordinate stake-out, and coordinatas, allowing various types of surveying operations to be
cartied 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 sliminates the need for complicated key operations.

Long-life battery

Two battery packs are provided as standard equipment, 0 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, so that the uger no longer needs to worry about prablems such as the "memory effect”
phenomenon which sometimes accompany battery operation.
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BEFORE USING INSTRUMENT 7

Usage Precautions

Surveying instruments are high-precision devices. In order 10 assure that the surveying instrument you
have purchased will provide long lasting maximum perfermance, it must be used accarding to this man-
ual's instructions.

Solar Observalion Lo o oo

Mever point the telescope directly at the sun,as this will
damage internal ¢ornponents.

When using the instrument for solar cbservation, attach
tha objective lens solar filter MUBS dasigned to protect
the internal compaonenis, ‘

: ‘Storage and Environmental Conditions

a. Avoid storing instrument in places axposed to
: extremaly high, low, or radicaily fluctuating tempera-
tures. (Ambient temperature range during use: -
200 tw+50°C /-4F to +122°F

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

¢. When storing the insirument, always put it in its case
and store it in a location protected from vibration.
Also avoid locations that are dusty and subject to
extreme humidity.

d. If there i3 a sharp temperatura difference between
the instrument's storage and usage locations, let the
instrumant adjust to the ambient conditions before
using.

a. If the instrumant is to be stored for a long paried of
time, the battery should be charged approximately
once a month, Also,cccasionaily, the instrumant
should be taken out of its case and aired out.

T e e T e Y S = A
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a. When transporting and shipping this instrument,
be careful to pratect it from impact and vibratian.

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

LOther Precautions e o

a. While attaching the instrument to a triped, of
removing it from a tripod, always gteady i
with one hand.

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

c. 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 Pantax
Factory to have the repairs done.

d. 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.
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Unpacking and Storing

Eaklng the Instrument Out of the Case

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

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

3. Take the instrument out of the case.

:Storing the Instrument in the Case ",

L3

1. Make sure the telescaps iz fairly leval, and lightly tighten the telescapa clamp screw.

2. Line up the housing marks (round yellow marks on the instrument), and tighten the upper and lower
clamp scraw.

3. With the housing marks facing upward, set the instrument gently in the case, nat applying excessive
foree.

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

Housing mark

Latch

At habn Ay s g sl g R b e ks B R e et AR T T




Caollimator

Objective lens

Opticai plummet "‘“\

External power Circular viai

supnly connector
Tribrach locking lever

) Levaling screw
Data communications
connector _//
Bottom plate

The illystration shows the PC5-515 mod




Focusing knob

/—-——-—-Bartery latch

ﬁ Battery pack

Telescope
tangent screw

Eyepiece

Plate vigl ——

Telescope
clamp screw

Display panel

Upper tangent
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St oame

Lower clamp
scraw

Keyboard
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L‘,‘ i
I I T

/
Tribrach locking lever
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12 BEFORE USING INSTRUMENT

Features of This Manual

Diagrams are excerpts from actual iliustrations. In thig manual, descriptions of keyboard operations use
diagrams taken from the actual keyboard illustrations.

Names of keys

When segment characters (or . marks} are displayed on the screen, the names of the keys are indi-
cated on the screen. Whan nothing is displayed on the screen, an arrow mark placed between the
screan and key indicates the name of key right below the mark.

Pressing keys twice

moce HawD
NCFF o= we TN &4
[

: 0 1.0
DB o &0 oom@c&o

(ENTRey ) HOLD Ke

When the [H ANG 0 RESET] and [HOLD] kays are pressed, a high-pitched electronic beep is praduced,
This warns the user to confirm the operation in order to avoid arrars. 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 tims, the beeping sound stops, and the screen retums to the original status.

-

-
[ ]

ey e
g [

|

* ) - &
D0 Q o O

5

20 o

e
+ )
D@GD DDD@DGG
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Segment Characters

The saction below explains the meanings of segment letters and characters which appear on the screen.

® SEND mark: This is digplayed during communications with an external unit such
as a data collector.

“¢ AECEIVE mark: This is displayed when tha [MEAS] key is pressaed and the
instrument recaives returning light from a prism,

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

V ANG: This indicates that the dispiayed data is a vertical angle. In case of a
cempass reading, it indicates the angle from the horzontal.

"'\-\\
V.ANG
H.ANG
s 4l
P-30 st
Oppm B )]
f +

Battery mark: This is displayed in three stages which indicate the amount of bat-
tery power left.

P-30: This is dispiayed when the prism censtant is -30 mm,

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

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

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

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

— A Triangle mark and slope line: This indicates that the displayed distance is an
slope distanca,

A Triangle mark and horizantal line: This indicates that the displayed distance is a
harizontal distance.

Triangle mark and vertical line: This indicates that the displayed distance is a
——  vartical distance.
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Key Functions

The following descriptions indicate what happens when the various keys ara pressed.

[

=
Oifa
Q>
Of=+
ey
O

of

of

=

(e
|
)
Q

O
i

Cif»

(e
I

o‘

o

of

ob

[ON/CIFF] key:

[MEAS] key:

[TRACK] key:

[ -] key :

[OSET | key:

[MODE] key :

[HOLD] key ;

Thig turns the power an and off.

This changes the measurement in mm (005t )units
from "Shots (specified number of times) Measuremant”
to “Continuous Maasurement” to *Measurement Stop”.

This changes the measurament in cm (.05f.) units from
"Continuous Measurement' to "Shots (specified numbar
of times) Measuremant” to *"Measurement Stop”.

This ¢changes the display in sequential ordaer from
harizontal distance to vertical distance to slope distance.

Pressing this key twice in succession resats the horizontal
angle to 0.

This swilches the soreen altematsly between A MODE
and B MODE.

Fressing this key twice in succession retains the hotizon-
tal angle shown on the dispiay.




o

]
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DGDOD@O
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m
vt m & b T O
[=) SO0 0 0
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[V/H SET] key: This changes the scraen from "Vertical Angle” to "Input Hori-
zontal Angle" to "Select Horizontal Angle Left/ Right,

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

[F.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 selectad, advances to the next operation,
and performs similar functions.

[OK ] key : This enters a "Yes" response to a confirmation message.

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

[ILLUMINATION] key: This tums the lighting on and off for the LCD panel
and the telescope reticle.
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e
1]+
i)«
O

LR HELP ESC

Number keypad

@O ® ®

[ & ] key:
[ = lkay:
[ =] key
[ = ] key
i ¥ ] key
[ 1+ ] key
[CLR] key :
[HELP] kay:
[ESC] key:

[0] to [9] keys:
[ . ]key:

(t/-1 key:

Thig retums 1o 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 moves the cursor upwards.

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

This displays the operation procedure and provides
assistance.

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

These are used for number input,
This i5 used to input a decimal point.

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

Wb Mo on ey oy
A R
: '*&‘;{vr‘"ﬁ
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The battery pack {MB02)} is not charged when it is shipped from the factary. [t rmust be charged before use,

Removing the Battery

1 Press the latch.above the battery pack, downwards, aflowing the top of the battery pack to pop out |
glightly.
2 Lift the battery pack upwards at a slant to remove it from the main unit.

" Attaching the Battery

1 Line up the guide pin on the battery pack with the guide grooves in the side cover, and insert the bat-
tery pack downwards into position.

2 Press the top of the battery pack in (towards the side covet) until you hear it cfick into place in the
side caver,

1 . Guide groove 2

Guide pin

* If the battery pack is puiled sideways, with excessive force when remaoving it, the grooves may be
damaged. Remove the battery pack carefuily, pulling gently away from the main unit,
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Charging the Battery

The “General-Purpose Charging Unit MC-04" provided as an accessory should be uged to charge
the battery. Before charging the hattery, 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. Prass on the battery pack until it fits tightly togsther with the
battery charger. When the two are property aligned, the sliding latch will retract and lock the bat-
tery pack into the charger.The “ 1t or $* lamp blinks and the “CHG" (Charge) lamp on the charg-
ing unit tums on.

¢. The charging larmp goes out, indicating that the battery is fuily recharged.

Battery MBO2

= 3} Lack lever

Dispiay pansl

"Attachment
1) Aligh the hattery pack with the guide,
2) Press battery pack down as indicated by arrow.
*Detachment
3) Move the lack lever in the direction indicated by arrow.
4) Lift the battary pack up as indicated by arrow.
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Refreshing the Battery

One of the characteristics of Ni-Cd batteries is that, if the battery is repeatedly recharged before it has

completaly 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 recovered,

and the full aperating time restored, by discharging the battery completely and then charging it.

a. Prass the "DISCHG" (Discharge) button in the procedure of above b,

b. When the battery has been fully discharged, the “CHG™ (Charge} lamg lights, and the ¢harging
process begins automatically.

Baitary position indicater far
Battery pack terminal (aranga)

Power l[amp
~ " |orange)

MO0
Charging indieater | @ ppyer ¢~ DISCHARGE Discharging indicator
{green) ‘ GE-_) S : !‘ {yallow)
Nid BATTERY s o Discharga
R R e j Button
"

\_ Battary position indicator for
Battery connector (arange)

Display panel
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Turning the Power on and off

Pressing the [ON/OFF] key turns the power on, and pressing it again turns the power off,

- :
V.G PENTAX :
H.ava PCS-515 .
‘ |
ﬂﬁ'ﬁm lhﬂpgﬁérss% %‘ﬁ | sd%?rc 'DKﬁujﬁ]

1 When the pawer supply is turned on, the horizantal angle {clockwise reading) and a guide
message reading "TURN TELESCOPE * * " are displayed on the screen, ,

2 Tuming the telescops up and down as instructed by the guide message, which g4t the 0 pwint for the
vertical circle, enables the vertical angle and the distance to be measurad,

Blirkiry
Vawe  TURN TELESCOPE 5

H.ang 123" 45 38"
A

P-an
Onpm" IMEAS frmcrw ossrl MODEI[EJ )

" When 2-axis or correction is being carried out, the horizontal angle is not displayed until the 0 point for
the vertical circle is set (see "Initial Settings” on page 57).

* The horizontal angle displayed when the power is turned on is the angle previously displayed when the
power was turned off. Ta reset the angle to 0, press the [0 SET] key twice in succession.

Indexing the Vertical 0 point

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 horizontal pasition.
When the 0 point has been set, tha vertical angle (zenith 0 degrees) is displayed.

Blinking
Hnnrztt:i)g;al Vawe  TURN TELESCOPE (T
p H.anG 123" 45 35"
y
P30
anm}-‘ IMEAS |TF\AEH| 0SET l MDDEIE!

* The vertical angle (zenith 0 degrees) can be also changed to the angle of elevation (horizontal 0
gdegreesior compass (= from horizontal 0 degrees). (See “Initial Settings B* an page 78.)




