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PRECAUTIONS REGARDING SAFETY

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

4 /N WARNING )

The following items could cause severe bodily injury and should be observed at

all times.

© Looking directly at the sun without attaching a filter to the telescope can result in a loss of eyesight.
Always use an objective filter when observing the sun. (When observing the sun, always attach the

\solar filter, designed especially for this purpose by Pentax, to the objective lens.) /

/\ 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 securely. 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.




PRECAUTIONS REGARDING SAFETY

/\ CAUTION

© Never aim the telescope towards the sun without attaching a filter to
the objective lens. If the sun’s rays are allowed to enter the tele-
scope directly, the energy from the sun can damage internal elec-
tronic components.

© Never disassemble the equipment or the battery, as this can cause a
breakdown. If there are any problems with the equipment, please
contact the dealer where it was purchased.

@ Using any battery charger other than the dedicated charger
designed for this instrument can cause a breakdown.

© To avoid damaging the IC memory card, be careful never to bend it,
drop it, immerse it in water, or disassemble it. Also, the IC memory
card should not be stored in locations where it is exposed to high
temperatures or humidity, cr direct sunlight.

© If the instrument, the battery, or the IC memory card happens to get
wet, immediately wipe cff the water, and place it in a dry place to
allow it to dry thoroughly. To avoid breakdewns, do not repiace the
instrument, battery, or IC card in its case until they are completely
dry.

© When taking the battery out of the instrument, the power supply
must first be turned off. Leaving the pcwer supply on when the bat-
tery is taken out can cause a breakdown.

© Before taking the IC memory card out of the instrument, check to
make sure data is not in the process of being read. Taking out the
card while data is being read can cause the data to be lost.

© When transporting or maving the equipment, avoid shock and exces-
sive vibration. These can adversely affect the precision of the instru-
ment. Always handle the instrument gently and caretully.

[Other Precautions]

© If the IC memory card is not to be used for a long period of time, any data stored on the card should be
transferred to a computer or another storage device. This is necessary in order to protect valuable data.

© The backup battery which retains data on the CA-14 /15 memaery card should be charged periodically (at
least once a month).
A fully-charged backup battery can retain data for approximately 4.5 months (based on an ambient tem-
perature of 20°C), but because this may vary depending on the surrounding temperature and the card
itself, the battery should be charged at more frequent intervals. (When the memory card is installed in
the equipment, the backup battery is charged automatically.)

© In order to maintain accuracy when surveying, the instrument should be |eft for at least one hour at the
ambient temperature, to allow it to adjust to the surrounding temperature, before surveying is started. If
the work is being done in strong direct sunlight, make sure the equipment is protected from the sun.
These precautions are especially important if the automatic weather measurement function is being
used.




PRECAUTIONS REGARDING SAFETY

© For extremely precise surveying the temperature and atmospheric pressure should be measured sepa-
rately, without using the automatic weather measurement function, and the values input manually.

© The battery icon displayed on this instrument indicates the amount of battery power remaining, but
should be used as a guide, not a precise reading. The length of the time that the battery can be used
varies depending on elements such as the usage conditions, the ambient temperature, and the mea-
surement conditions of the instrument, so the battery should be replaced in plenty of time before it runs
out.

© The time, indicated by the internal clock, on this instrument may be off by a slight amount; this shouid
not be considered a problem unless it causes problems with surveying (for example, when the offset
affects astronomical cbservations or the date). This would be because the date and time are used as
time stamps to verify time series for observations in applications where the surveying data is recorded,
such as the data collector. In order to assure the integrity of the system, the time and date must be
adjusted only by Pentax or by an authorized representative of Pentax.

[Precautions Regarding Inspections]

© The equipment should always be inspected before beginning work, to confirm that the correct precision
is maintained. Pentax cannot accept any responsibility for surveying results which are adversely affected
because the eguipment was not inspected.

© All other precautions noted in this manual should be followed and measurement carried out carefully
and correctly.
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1 INTRODUCTION

The Pentax ATS Series is an intelligent total station incorporating a computer system.
The measurement systems such as the distance and angle measurement units and the

weather -sensor are functionally integrated with the computer system through the application
software programs.

This instruction manual covers the features of the instrument and configuration of the hard-
ware, as well as operation methods.

For descriptions pertaining to software, please refer to the manual entitled “ATS Series
Instruction Manual: TS Kernel Program Version” and the instruction manual that comes with
the application software package.
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FEATURES AND CONFIGURATION
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Features

. Top of the line Pentax Total Station series

. Displays ranging from 1** to 10”, dual axis compensation (tri-axis correction)

. Includes a completely new EDM system with high-level functions

. A built-in weather sensor inputs the temperature and atmospheric pressure automatically.

. Graphic LED display

. IBM-PC compatible system based on MS-DOS™ Compatible OS

. JEIDA V4.0 (PCMCIA V2.0) Type 1 IC memory cards can be installed

. Application software programs can be interchanged (Cards can be used, or the instrument can be

connected to a computer.)

. Remote operation and efficient alphabetical character input is possible by the optional Remote

Keyboard (MU72).

2.2 Configuration

(1) Standard components

Instrument x 1
Carrying case x1
Tool set X1
Instruction manuals (2 volumes) x1
Battery charger MC-04 X 1

(2) Peripheral equipment and optional accessories
Application programs
Measurement package PK-01
Brief Measurement package PK-11
Off Set Measurement package PK-21

Data card 1MB CA-14
Data card 2MB CA-15
External battery MB-22
External battery charger MC-22

Computer cable MB-64A PC9801 (25-pin)
Computer cable MB-64B PC2801 (14-pin)
Remote keyboard (32 keys) MU72



3 SPECIFICATIONS

3.1 Specifications of the Instrument

“Telescope Section . } 5) Measurement method
T ' Shot (Max. 99times, Average Yes / No

1) Image Erect
) g L selectable) / Continuous
2) Magnification 32X . .
, Fine, Normal, High-speed, TR mode
3) Effective aperture 45mm (EDM 54 mm)
4} Resolving power 25" (selectable)
i g P , 6) Maximum distance display 4999.9999m
5) Field of view 1°30° (2.6%) . )
N 7) Display of signal return YES
6) Minimum focus 1.3m . i
7) Reticle illuminati Green, continuousl 8) Atmospheric correction
ion inuou
) Reticle variab;e Y Atmospheric correction: (ON / OFF selectable)

ON: PPM Correction is executed on EDM
‘ measurement value.
OFF: PPM Correction is not executed on

| Distance Measurement Section

1) Measurement range EDM measurement value.
At visibility of 20km At visibility of 40km Automatic measurement of Atmosphere: (ON/ OFF selectable)

ATS-101/102(C) ON: Incorporated sensor measures the

Tprism 2400m 2700m Temperature and Atmospheric pres-

3prism 3100m 3600m sure.

ATS-105 OFF: The Temperature and Atmospheric

1prism 2000m 2300m pressure are inputted manually from

3prism 2600m 3100m key-board.
2} Accuracy 9) Prism constant correction

Normal Prism constant is entered by means of key input.
ATS-101/102(C) +/-(2+2ppmx D) mm 10) Refraction and curvature correction
ATS-105 +/-(3+3ppm x D) mm YES / NO (selectable)

With automatic Atmospheric Correction (atmospheric refraction coefficient = 0.14 / 0.2)
ATS-101/102(C) +/-(2+ 10 ppm x D) mm 11) Distance unit Meter / Feet (selectable)
ATS-105 +/—={3+10 ppm x D) mm

3) Minimum readings _ | Angle measurement section ]
Fine mode 0.1mm (Factory setting) e
Normal mode 1mm 1) Angle detection method
High-speed mode  1mm 180-opposite detection {for both Horizontal /
TR mode 1em (10mm) Vertical)

4) Measurement time (depending on atmospheric condition) 2) Minimurn display

Initial Continuous ATS-1OJ ATS Oé(C) A,TS-1 95

Fine mode 5 seconds typical 3 seconds typical 0.5" /1 1”75 5710
Normalmode 4 seconds 2 seconds 3) Accuracyﬂ(DIN18723) . ”
High-speed mode 4 seconds 0.8 seconds 1 2 5
TR mode 3 seconds 0.4 seconds



3 SPECIFICATIONS

| Compensator - [ Main computer section
1) Method Dual-axis 1)CPU V40 (8MHz)
2) Correction range +/-3 2) Memory configuration
ROM 128KB (BIOS, OS) --- D drive
; ‘Sensitivity of vials -~~~ R } Main memory 768KB - C drive
1) Plate vial (Including RAM drive 193KB)
ATS-101  ATS-102(C) ATS-105 E2PROM  1MB - A drive
20" /2mm 30 /2mm 30" /2mm 3)0s M3-DOS™ compatible
2) Circular vial 4) 1C memory card drive o --- B drive
ATS-101 ATS-102(C)  ATS-105 1 drive (for supplying application programs or
8 /2mm 8 /2mm 8 /2mm recording data)

3) Electronic vial
Displayed in 17 step (range: +/—3")

| Opticalplummet .~ = ]

1) Magnification 3X
2) Field of view 3°30°
3) Focus range 0.5m~co
| Tribrach type o ]
ATS-101/102/105----------- Detachable
ATS_1020 ......................... Shlﬂ

| Display section ]

1) Display unit
Graphic LCD (20 characters x 8 lines, 160 x 64
dots)
Program function keys display on bottom line.
llluminated display

2) Number of keys on key board

Power key 1

Program function keys 5
Function keys 2
Numeric keys 10

lllumination key 1

Accommodates to JEIDA V4.2 (PCMCIA V2.0)
type 1
Recogniticn of whether protective cover is
open or closed, recognition of card device

5) Calendar / clock
Built-in, rechargeable backup battery operates
for approximately 1 month

" Data inputioutput

RS-232C compatible x 1port

1) Interface

2) Baud rate 115200 — 300 baud

3) Data bits 7 or 8 (selectable)

4) Parity bit Odd / Even / None (selectable}
5) Stop bits 1 or 2 (selectable)

6) input / Output items
Depends on application software (see TS ker-
nel program instruction manual and instruction
manuals for various software programs) TS
operation from external PC is also possible
using TTY



3 SPECIFICATIONS

“Batteries . .| [ General specifications =
1) Internal battery (MBO05) 1) Ambient operating temperature
Rechargeable Ni-Cd (standard accessory) —20°Cto + 50°C
1700 mAh/ 7.2V 2) Size
Continuous usage time: approx. 3 hours 343mm (H) x 189mm (W) x 185mm (L)
2) External battery (MB22) 3) Instrument height
Rechargeable Ni-Cd (standard accessory) 223mm (height to the center of Telescope)
4000 mAh / 8.4V 4) Weight
Continuous usage time: approx. 8 hours 7.0kg (including 0.5kg battery)
Batterycharger's =~ | | Otherspecifications |
1) For internal battery (MC04) IC memory card [Option]
Charging time: approx. 1.5 hours (standard CA14 Built-in SRAM 1MB rechargeable backup
accessory with refresh function) battery
2) For external battery (MC22) CA15 Built-in SRAM 2MB rechargeable backup
Charging time: approx. 15 hours (optional battery
accessory) {Backup time: approx. 4.5 months (typical) at
20°C)
NOTE: {Can be used for 10 years if used periodically)
The external battery charger MC22 cannot be Measurement functions
sold in the EU countries. Noted in TS kernel program and application

instruction manuals

10



3 SPECIFICATIONS

3.2 Compatibility

1) IC memory card
IC memory cards used in the ATS Series correspond to Type | JEIDA V4.2 (or PCMCIA V2.0) IC memo-

ry cards.

2} Application programs
Application programs manufactured for IBM-PC computers can be run on the ATS Series, but the dis-

play is smaller, and there are fewer types of keys. Therefore, it may not be possible to use some appli-

cation programs without adjustment.

3) Transferring data between the IC memory card and the computer

(1)Computers with JEIDA standard drives
If the computer has an IC memory card drive that conforms to JEIDA (or PCMCIA) standards, IC mem-

ory cards for the ATS Series can be read directly. Because the format of the data on the IC memory
card varies depending on the application, however, piease refer to the application instruction manual

for specific details.

(2)Other computers
if the computer is not designed to accommodate |C memory cards, an external drive can be used or

the ATS Series can be connected to the RS-232C port on the computer in order to transfer data from

one to the other.



4 INFORMATION ABOUT OPERATION

‘4.1 Names and Functions of Parts

4.1.1 Names of Parts

Battery laich

Battery pack

Obijective lens

Display panel

Optical plummet

Keyboard

Circular level

Cover for circle Totation knob < (LTI I

Oy > '-

Leveling screw

ATS - 101

12




INFORMATION ABOUT OPERATION

Handle grip

Collmator

£ -
Focusing knob

Eye piece
Plate vial
Telescope
tangent screw
Telescope
clamp screw
Beam Window
Screw for
memory card
Clamp screw
Display panel
I—1 o Tangent screw
D == - I \
| / \\
\
/ \ \
/ \ ‘Keyboard
/ \
/ \
/ \
4 3
Detaching knob Battery connecter ‘Data connecter

ATS — 101 (Tribrach Detachable)

13



4 INFORMATION ABOUT OPERATION

T
/ ’r" W Battery Pack

N
|

( Lower clamp screw

Circle rotation ring | |

Center fixing screw
(ATS — 102c only)

ATS - 102/ 105 (Tribrach Detachable), ATS —102c¢ (Shifting Base)

14



4 INFORMATION ABOUT OPERATION

4.1.2 Centering and Leveling of the Instrument

' Setting up the instrument and :tﬁe tripod B

(D Adjust the tripod legs so that a height suitable for observa-
tion is obtained when the instrument is set on the tripod.

(2) Hang the plumb bob an the hook of the tripod, and coarse
center over the station on the ground. At this time, set the
triped and fix the metal shoes firmly into the ground so that
the tripod head is as level as possible, and the plumb bob
coincides with the station on the ground.

(3 If the tripod head is mis-leveled by the action of fixing the
metal shoes into the ground, correct the level by extending
or retracting each leg of the tripod.

&9 ( Instrument
o )
I L
T
| ] Bottom plate Metal shoe
L 0
= Tripod head
= (e
L Y= Center screw

i
d O/ Hook

AT

‘Centering and leveling with the optical plummet

(1 Look through the optical plummet eyepiece, and rotate the
eyepiece knob until the center mark can be seen clearly.
(2) Rotate the focusing knob of the optical plummet and adjust
the focus to the station on the ground.
(3 Loosen the center screw of the tripod. Lock through the
optical plummet, and shift the instrument base on the tripod Center mark
head, taking care to avoid rotating the instrument, until the /
center mark coincides with the station. /
@ Adjust the tripod legs to position the bubble of the circular
vial to the center. (Be sure not to put your foot on the metal /
shoe, which may disturb the position of the metal shoes.) @

15



4 INFORMATION ABOUT OPERATION

Leveling with plate vial -

(1) Place a plate vial in parallel with a line joining any two of
leveling screws. Adjust the two leveling screws. And posi-

tion the bubble in the center of the vial. To adjust the Plate vial
screws at the same time, turn them in opposite directions.

(2) Adjust the remaining leveling screw so that the bubble is A\ )
positioned in the center.

(3) Repeat (1) and (2 by rotating the plate vial through 90° so Leveling screws

that the bubble is positioned in the center when the plate
vial is moved in any direction.

Leveling screws

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

Ol the bubble does not remain centered in (3), “Adjustment of plate vial” is neces-
sary. Refer to page 80.
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