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Legal Notices

Copyright and Trademarks

© 2006-2009, Nikon-Trimble Co. Limited. All rights reserved.
© 2007-2009, Trimble Navigation Limited. All rights reserved.

Trimble and the Globe & Triangle logo are trademarks of Trimble
Navigation Limited registered in the United States and in other
countries. Nikon is a registered trademark of the Nikon Corporation.

All other trademarks are the property of their respective owners.
Release Notice

This is the June 2009 release (Revision A) of the Trimble TS635
Construction Total Station User Guide. It applies to version 1.00 of the
TS635 construction total station.

Manufacturer

Nikon-Trimble Co., Ltd.

Technoport Mituiseimei Bldg.

16-2, Minamikamata 2-chome, Ota-ku
Tokyo 144-0035 Japan

Product Limited Warranty Information

For applicable product Limited Warranty information, please refer to the
Limited Warranty Card included with this Trimble product, or consult
your local Trimble authorized dealer.

Notices

Class B Statement - Notice to Users. This equipment has been tested
and found to comply with the limits for a Class B digital device, pursuant
to Part 15 of the FCC rules. These limits are designed to provide
reasonable protection against harmful interference in a residential
installation. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communication.
However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined
by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and the receiver.

- Connect the equipment into an outlet on a circuit different from that
to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

Changes and modifications not expressly approved by the manufacturer
or registrant of this equipment can void your authority to operate this
equipment under Federal Communications Commission rules.

& WARNING - This equipment has been certified to comply with the
limits for a Class B personal computer and peripherals, pursuant to
Subpart B of Part 15 of FCC Rules. Only peripherals (computer
input/output devices, terminals, printers, etc.) certified to comply with
the Class B limits may be attached to this equipment. Operation with
non-certified personal computer and/or peripherals is likely to result in
interference to radio and TV reception. The connection of a non-
shielded equipment interface cable to this equipment will invalidate
the FCC Certification of this device and may cause interference levels
which exceed the limits established by the FCC for this equipment.
You are cautioned that changes or modifications not expressly
approved by the party responsible for compliance could void your
authority to operate the equipment.

Canada

This digital apparatus does not exceed the Class B limits for radio noise
emissions from digital apparatus as set out in the radio interference
regulations of the Canadian Department of Communications.

Le présent appareil numérique n'émet pas de bruits radioélectriques
dépassant les limites applicables aux appareils numériques de Classe B
prescrites dans le reglement sur le brouillage radioélectrique édicté par
le Ministére des Communications du Canada.
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Europe

This product has been tested and found to comply with the
requirements for a Class B device pursuant to European ( €
Council Directive 2004/108/EC on EMC, thereby satisfying the
requirements for CE Marking and sale within the European Economic
Area (EEA). These requirements are designed to provide reasonable
protection against harmful interference when the equipment is operated
in a residential or commercial environment.

Representative in Europe

Trimble GmbH

Am Prime Parc 11

65479 Raunheim, Germany

Australia and New Zealand

This product conforms with the regulatory requirements of the
Australian Communications Authority (ACA) EMC framework,
thus satisfying the requirements for C-Tick Marking and sale
within Australia and New Zealand.

Taiwan Battery Recycling Requirements

The product contains a removable Ni-MH battery. 5
Taiwanese regulations require that waste batteries are *f"
recycled.

40 AL

Notice to Our European Union Customers

go to: www.trimble.com/environment/summaryhtml.
Recycling in Europe

To recycle Trimble WEEE, call: +31 497 53 2430, and ask for the _—
"WEEE associate,” or mail a request for recycling instructions to:

Trimble Europe BV

c/o Menlo Worldwide Logistics
Meerheide 45

5521 DZ Eersel, NL

For the Bluetooth unit
USA
FCC Part 15 Subpart C/RSS-210, OET bulletin 65 supplement C satisfied

CAUTION: Any changes or modifications not expressly approved by the
party responsible for compliance could void the user's authority to
operate the equipment.

NOTE: This equipment has been tested and found to comply with the limits
for a Class B digital device, pursuant to part 15 of the FCC Rules. These
limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses
and can radiate radio frequency energy and, if not installed and used in
accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not
occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

-Reorient or relocate the receiving antenna.
-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to
which the

receiver is connected.
-Consult the dealer or an experienced radio/TV technician for help.

For product recycling instructions and more information, please ﬁ

Canada
RSS-210 Low Power Device
Operation is subject to the following two conditions: (1) This device may

not cause interference, and (2) this device must accept any interference,
including interference that may cause undesired operation of the device.

European Union countries, Iceland, Norway, Liechtenstein, Turkey,
Switzerland

EN300 328v17.1, EN50360 satisfied

Hereby, Nikon-Trimble Co., Ltd., declares that this instrument is in
compliance with the essential requirements and other relevant
provisions of Directive 1999/5/EC.

Declaration of Conformity available at http://www.nikon-trimble.com/.
RF exposure compliance

1. To comply with FCC/IC RF exposure compliance requirements, a

separation distance of at least 20 cm must be maintained between the
antenna of this device and all persons.

2. This transmitter must not be co-located or operated in conjunction
with any other antenna or transmitter.
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Contents

Safety . . . . . . . e e e 7
Warnings and Cautions . . . . . .. .. 7
Rechargeable Lithium-ion (Li-ion) batteries. . . . ... ... .. ... .. ... ... ... 7
Warnings . . . . . . oo 8
Cautions . . .. ... 9

Laser safety. . . . o oottt 10
Specifications for laseremission . . . . ...... ... . o o L o Lo 11
Conforming standards . .. .. ... ... ... 11
Labels . . . .o 11

1 Introduction .. ........... ... . . ... i 13
Systemdiagram . . . . . . ... 14
Care and maintenance. . . . . ... ...ttt 15
Storage . . ... 15
Environmental conditions . . . .. ... ... 15
Cleaning . . . . . ..o 16
Adjusting and tightening . . . . . .. .. ... . e 16
Related information . .. ... .. .. . 17
2 Settingupthelnstrument . ... ....................... 19
Unpacking and repacking the instrument . .. ......... ... ... .. ... ... ... .. .. 20
Chargingthe batterypack .. .. .. ... . . . 20
APPIYING POWET . . . . o o 22
Chargingthebattery. . . .. ... .. . 22
Conditioning / calibratingabattery . . . .. .. .. ... . .. 23
Detaching the batterypack .. .. .. ... .. . . . . 23
Attaching the batterypack. . . .. ... ... . L 24
Settingupthetripod. ... ... .. . . L 25
Centering theinstrument. . . . . .. ... . 26
Centering with the optical plummet. . . .. .. ... ... . . . 26
Centering with the laser plummet . . . . .. .. .. .. . . . 26
Centeringwithaplumbbob. . .. ... ... ... . 27
Leveling theinstrument. . . . .. ... . 28
Focusing the telescope. . . . . . . .. 29
Setting the measurement mode and preparingthetarget . . .. ........... .. ... ... 30
Measurement with aprism. . . .. ... .. . L 30
Measurement in reflectorless (N-Prism)mode . . . ... ....... ... ... ...... 31
Viewing and changing the measurement settings. . . .. ......... .. ... ......... 32
Target field . . . . . . . 32
Prismconstant . . . ... ... .. e 32

3 GettingStarted. . . . ... ... ... ...t e e e 33
Instrument keyboard and display . ... ... ... ... ... ... . 36
Instrument keyboard . . .. ... .. ... 36
Statusbar. . . . ... 37

Trimble TS635 Construction Total Station User Guide 3



LCD backlight, laser pointer, beep sound, and contrast adjustment. . . . ... ...... 39

[DSP] bUtton. . . . . ot e 40
[MODE]button . . . . ... e e e e e 41
[HOTTKEY . . ot e e e e e e 42
Bubbleindicator . ... ... ... .. 42

Laser plummet . . . .. ... 43
Turningontheinstrument. . ... .. ... .. L L 44
Turning off theinstrument . . . . . .. ... . 44
Sleepmode. . . . .o 44
Regional configuration. . . . ... .. .. . 45
List available jobsordata. . . .. ... ... . e 46
Enteringdata. . . . ... .. . 46
Enteringapointnameornumber . . . ... ... .. L L L o 46
Enteringacode . . . ... . 49
Entering valuesin feetandinches . . . .. ... ... ... .. .. L L L. 51
Creatingoropeningajob. . ... ... ... . 51
Creatinganewjob . .. ... ... .. 52
Creatingacontroljob . . . .. ... . . 52
Measuring distances . . . . . ... . 53
Sightingaprismreflector. . . . . ... ... .. . 53
Taking a distance measurement . . .. ... ... ... . 53
Viewing and changing the measurement settings . . ... ......... ... ....... 54

4 Applications . . ... ... ... ... e e e 55
HAreset and angle operations. . . .. .. .. ... . . . e 56
Setting the horizontal angleto O . . . ... ... ... ... ... . . . 56
Entering the horizontalangle . . . ... .. ... ... ... . . . 56
Station SEtUP . « « ¢ o o v o e 56
Baseline. . . . . ... 57
Known. . ..o e 58

Base XYZ . . . oo 60
Remote BM . . . . .. . e 60
BSCheck . . . ..o 61
Layout menu. . . . ... .o 62
L-OtoPoint . . .. ... 62
L-OfromLine . . . ... o 63
L-Ofrom ATC. . . . o e 64

XY o 65
Programs menu . . . . . . . ..o e 67
Remote distance measurement (RDM) -overview. . . . ... .. ... i . .. 68

RDM (Radial) . . . ... .. e 69

BDM (COML) . o v o et e e e e e e e 69

REM . e 70
V-Plane ..o 70

COBO . . o 71
Recording measurementdata . . . . ... .. ... 83

4  Trimble TS635 Construction Total Station User Guide



Switching between display screens. . . . . .. .. . . 83

MenuScreen . . . . ... ... it ittt it it e s 85
Job 86
Opening an existingjob. . . . . .. ... . 86
Creatinganewjob . .. ... ... ... 86
Deletingajob . . . . ... 88
Setting the controljob. . . . . .. ... . L 89
Displaying job information. . . .. ... ... . L L 89
Settings (basicjob settings). . . . . . . .. L 90
Angle ... 90
Distance . .. ... ... ... 90
Coordinate. . . .. ... i 93
Communications. . . . ... ... 93
Unit . .o 93
Powersaving. . .. ... ... .. . 94
Recording. . . . . . . oo 94
Othersettings . . . . . . . ot 94
Data . ... 95
Viewing coordinatedata . . . ........ ... . L L L 95
UPMP, CC,SS,and SOrecords . . ... ..o 9
Deleting coordinaterecords . . . . ... ... L 96
Editing coordinaterecords. . . . ... ... L 9
Searching coordinaterecords . . . .. .. ... .. L 97
Entering coordinates . . .. .. .. ... ... 98
Communication. . . . ... . . 99
Downloading coordinatedata. . . .. ... ... .. . 99
Uploading coordinatedata. . . .. .. .. ... .. .. .. L 99
Isec-Key. . . . oo 101
[MSR] button settings. . . . . ... .. 101
[DSP] button settings . . . . . . .. ot 101
Calibration . . .. .. ... . . 102
TIme . .o 102
CheckingandAdjusting . . . . . ... .......... ¢, 103
Adjusting the electroniclevel . .. .. ... .. .. . . 104
Checking and adjusting the circularlevel. . . . .. ... ... .. .. . L 104
Checking and adjusting the optical/laser plummet. . . . ... ... ... ... ... ... .... 104
Zero point errors of vertical scale and horizontal angle corrections . . . .. ............ 105
Checking the calibration . . . .. ... ... . . . . 105
Adjusting the calibration . . . . ... .. ... . L L 106
Theinstrumentconstant . . .. ....... .. .. ... .. 107
Checking and adjusting thelaserpointer. . . .. .......... .. .. .. .. .. .. .. .. ... 108
Specifications. . . . . . . . . . .. ... e e e e e 109
Mainbody. . . . . .o 110

Trimble TS635 Construction Total Station User Guide 5



6

TeleSCope. . o v vt 110

Measurementrange . . . . . . ..o v it 110
Distance precision . . . . . . o oo it e 111
Measurementintervals . . ... ... .. . L L 111
Anglemeasurement . . . ... ... 112
TilESENSOT . o . o e 112
Tangent SCrews . . . . . . . 112
Tribrach. . . . . . 112
Level. . .o 112
Optical plumment (Optional) . . . . .. ... . 112
Laserplummet . . . . .. .. 113
Displayand keypad . ... ... ... .. 113
Connections in the base of instrument . . . .. ....... ... . . . ... 113
Batterypack . . . . ... 113
Environmental performance. . . . ... ... .. L L 114
Dimensions . . .. ... .. 114
Weight. . . . e 114
Environmental protection . . . . ... ... 114
Standard components. . . .. ... . 114
Externaldeviceconnector . . ... ... .. .. ... e 115
Transferring CoordinateData . ... .................... 117
Transferring coordinate data to the total station . . . .. ....... ... ... .. .. .. ... 118
Settings . . . . . . 118
Recordformat. . . . . .. . 118
Dataexample . . . . ..ot 119
Transferring coordinate data from the total station . . ... ......... .. ... ... ..... 119
Settings . . . . . . 119
Dataexamples. . . . ..ot 119
ErrorMessages. . . . . . . . . o i i i it it s e 121
G080 .« o 122
Communications . . . ... ... e 122
Data . . ... 123
Jobmanager . . . ... 123
Layout . . . .. 124
Programs . . . .. ... . 124
Recordingdata. . . . .. ... 125
Searching . . . . . . . 126
Settings . . . . o 126
Station setup. . . . . . oo 127
SYSteM eITOr . . . . . o o e 127

Trimble TS635 Construction Total Station User Guide



Safety

For your safety read the safety and warnings section and this manual carefully and
thoroughly before using the Trimble® TS635 construction total station.

Although these products are designed for maximum safety, using them incorrectly or
disregarding the instructions can cause personal injury or property damage.

You should also read the installation manual for the battery charger, and the
documentation for any other equipment that you use with a Trimble TS635
construction total station.

Note - Always keep this user guide near the instrument for easy reference.

Warnings and Cautions

The following conventions are used to indicate safety instructions:

& WARNING - Warnings alert you to situations that could cause death or serious injury.

A CAUTION - Cautions alert you to situations that could cause injury or property damage.

Always read and follow the instructions carefully.

Rechargeable Lithium-ion (Li-ion) batteries

& WARNING - Do not damage the rechargeable Lithium-ion battery. A damaged battery
can cause an explosion or fire, and can result in personal injury and/or property damage.
To prevent injury or damage:
— Do not use or charge the battery if it appears to be damaged. Signs of damage include,
but are not limited to, discoloration, warping, and leaking battery fluid.
— Do not expose the battery to fire, high temperature, or direct sunlight.
— Do not immerse the battery in water.
— Do not use or store the battery inside a vehicle during hot weather.
— Do not drop or puncture the battery.
— Do not open the battery or short-circuit its contacts.

& WARNING - Avoid contact with the rechargeable Lithium-ion battery if it appears to be
leaking. Battery fluid is corrosive, and contact with it can result in personal injury and/or
property damage.

To prevent injury or damage:

— If the battery leaks, avoid contact with the battery fluid.

— If battery fluid gets into your eyes, immediately rinse your eyes with clean water and
seek medical attention. Do not rub your eyes!

— If battery fluid gets onto your skin or clothing, immediately use clean water to wash off
the battery fluid.
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Safety

WARNING - Charge and use the rechargeable Lithium-ion battery only in strict

accordance with the instructions. Charging or using the battery in unauthorized

equipment can cause an explosion or fire, and can result in personal injury and/or

equipment damage.

To prevent injury or damage:

— Do not charge or use the battery if it appears to be damaged or leaking.

— Charge the Lithium-ion battery only in a product that is specified to charge it. Be sure to
follow all instructions that are provided with the battery charger.

- Discontinue charging a battery that gives off extreme heat or a burning odor.

— Use the battery only in equipment that is specified to use it.

— Use the battery only for its intended use and according to the instructions in the product
documentation.

Warnings

> B> B> B> B> B B

Before using the instrument, read the following warnings and follow the instructions
that they provide.

WARNING - Never look at the sun through the telescope. If you do, you may damage or
lose your eyesight.

WARNING - The TS635 construction total station is not designed to be explosion-proof.
Do not use the instrument in coal mines, in areas contaminated with coal dust, or near
other flammable substances.

WARNING - Never disassemble, modify, or repair the instrument yourself. If you do, you
may receive electric shocks or burns, or the instrument may catch fire. You may also impair
the accuracy of the instrument.

WARNING - Use only the specified battery charger and AC adapter that is supplied with
the instrument. Do not use any other charger or you may cause the battery pack to catch
fire or rupture.

WARNING - Do not cover the battery charger and AC adapter while the battery pack is
being recharged. The charger must be able to dissipate heat adequately. Coverings such
as blankets or clothing can cause the charger to overheat.

WARNING - Avoid recharging the battery pack in humid or dusty places, in direct
sunlight, or near heat sources. Do not recharge the battery pack when it is wet. If you do,
you may receive electric shocks or burns, or the battery pack may overheat or catch fire.

WARNING - Although the battery pack has an auto-reset circuit breaker, you should take
care not to short circuit the contacts. Short circuits can cause the battery pack to catch fire
or burn you.
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Safety

> B

WARNING - Never burn or heat the battery. Doing so may cause the battery to leak or
rupture. A leaking or ruptured battery can cause serious injury.

WARNING - Before storing the battery pack or battery charger, cover the contact points
with insulation tape. If you do not cover the contact points, the battery pack or charger
may short circuit, causing fire, burns, or damage to the instrument.

WARNING - The battery is not waterproof on its own. Do not get the battery wet when it
is removed from the instrument. If water seeps into the battery, it may cause a fire or
burns.

Cautions

> B

> B> b P

Before using the instrument, read the following cautions and follow the instructions
that they provide:

CAUTION - Use of controls, adjustments, or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

CAUTION - The tops of the tripod ferrules are very sharp. When handling or carrying the
tripod, take care to avoid injuring yourself on the ferrules.

CAUTION - Before carrying the tripod or the instrument in the carry case, check the
shoulder strap and its clasp. If the strap is damaged or the clasp is not securely fastened,
the carry case may fall, causing personal injury or instrument damage. The shoulder strap
is available as an optional extra.

CAUTION - Before setting up the tripod, make sure that no-one’s hands or feet are
underneath it. When the legs of the tripod are being driven into the ground, they could
pierce hands or feet.

CAUTION - After mounting the instrument on the tripod, securely fasten the thumb
screws on the tripod legs. If the thumb screws are not securely fastened, the tripod may
collapse, causing personal injury or instrument damage.

CAUTION - After mounting the instrument on the tripod, securely fasten the clamp screw
on the tripod. If the clamp screw is not securely fastened, the instrument may fall off the
tripod, causing personal injury or instrument damage.

CAUTION - Securely fasten the tribrach clamp knob. If the knob is not securely fastened,
the tribrach may come loose or fall off when you lift the instrument, causing personal
injury or instrument damage.
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Safety

AN

AN

CAUTION - Do not stack objects on the plastic carry case, or use it as a stool. The plastic
carry case is unstable and its surface is slippery. Stacking or sitting on the plastic carry case
may cause personal injury or instrument damage.

CAUTION - The system in the instrument may stop functioning in order to avoid any
errors in measurements when the instrument detects strong electromagnetic wave(s). If
this happens, turn off the instrument and remove the source of the electromagnetic
wave(s). Then turn on the instrument to resume the work.

Laser safety

10

> B b

The TS635 is a Class 2 laser instrument, in accordance with IEC60825-1, Am2 (2001):
Safety of Laser Products.

To counteract hazards, it is essential for all users to pay careful attention to the safety
precautions and control measures specified in the standard IEC60825-1, (2001-08),
particularly EN60825-1:1994, A11:1996, and A2:2001, as this refers to the hazard
distance that is defined in this User Guide.

Note - The hazard distance is the distance from the laser at which beam irradiance or
radiant exposure equals the maximum permissible value to which personnel may be
exposed without being exposed to health risks.

WARNING - Only qualified and trained persons should be assigned to install, adjust, and
operate the laser equipment.

WARNING - Precautions should be taken to ensure that persons do not look directly, with
or without an optical instrument, into the beam.

WARNING - Wherever practicable, the laser beam path should be located well above or
below eye level.
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Safety

Specifications for laser emission

Laser pointer
Wave length 630-680 nm
Output power

Distance meter

CW: Po £ 1.0 mW

Wave lenght 850-890 nm
Output power Pulse: Po < 6.4 mW
Pulse width <5ns

Laser plummet
Wave length 635 nm

Output power

CW: Po < 1.0 mW

Conforming standards

EU EN60825-1/Am.2 : 2001 (IEC60825-1/Am.2 : 2001)
Laser pointer: Class 2
Distance meter: Class 1
Laser plummet: Class 2
USA FDA21CFR Part 1040 Sec.1040.10 and 1040.11
Except for deviations pursuant to Laser Notice No.50, dated June 24, 2007.
Labels

Laser Radiation
Do not stare into beam
Class 2 Laser Product

Po{imW CW A=630-690nm
IEC60825-1:2001

Laser pointer

Complies with 21 CFR 1040.10 and 1040. 11
except for deviations pursuant to

Laser Notice No .50, dated June 24, 2007

MADE IN JAPAM
NIKON-TRIMBLE CO.LTD.
Technoport Mitsuiseimei Bldg
16-2, Minamikamata 2-chome,
Ota-ku, Tokyo 144-0035 Japan

®

LASER RADIATION

DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT
Po<i.0mW  CW 1=635nm
IEC  60825-1,2001

Laser plummet

7K088-887-1

Trimble TS635 Construction Total Station User Guide
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Introduction

In this chapter:

B System diagram
m Care and maintenance

m Related information

CHAPTER

This user guide describes the unique capabilities
and features available in the Trimble® TS635
construction total station.

The TS635 construction total station is a
reflectorless EDM instrument. Reflectorless
operation enables you to take measurements to
points that are inaccessible with a prism.

The software for the TS635 construction total
station makes it easy for you to learn to operate
one model of instrument and, with little
additional training, to apply that knowledge to
other models.

Before using the instrument, read this user guide
carefully. In particular, pay attention to the
warnings and cautions that appear in the Safety
section.

Your comments and suggestions about the TS635
construction total station are welcome. Please
contact us at the address given in the front of this
manual.

In addition, your feedback about the supporting
documentation helps us to improve it with each
revision. E-mail your comments to
sales@trimble.com.

Trimble TS635 Construction Total Station User Guide 13



1  Introduction

System diagram

The system diagram shows the hardware that is used with the TS635 construction
total station.

Tubular =
Compass .ﬁ —
|1

Tubular compass
attachment

&

Battery charger
AC adapter and
plug adapter

Solar filter
Diagonal eyepiece
©
Low-power
eyepiece
— @

— High-power
eyepiece

Connecting cable
{9 pin, USB)

Personal computer

Note - You must use the TS635 total station with tribrach W30 or W30b.
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Introduction 1

Care and maintenance

& CAUTION - The battery pack contains a Lithium-ion battery. When disposing of the
battery pack, follow the environmental guidelines as determined by law and/or local
regulations.

The TS635 construction total station is a precision instrument that you should store,
use, and clean in an appropriate way.

Storage

Do not store the total station in hot or humid locations. In particular, you must
store the battery pack in a dry location at a temperature of less than 30 °C

(86 °F). High temperature or excessive humidity can cause mold to grow on the
lenses. It can also cause the electronic assemblies to deteriorate, and so lead to
instrument failure.

When storing the instrument in areas subject to extremely low temperatures,
leave the carry case open.

If you do not intend to use the tribach for an extended period, lock down the
tribach clamp knob and tighten its safety screw.

Store the battery pack with the battery discharged.

Environmental conditions

Do not leave the instrument in direct sunlight or in a closed vehicle for
prolonged periods. Overheating the instrument may reduce its efficiency.

Sudden changes in temperature may cloud the lenses and drastically reduce the
measurable distance, or cause an electrical system failure. If there has been a
sudden change in temperature, leave the instrument in a closed carry case in a
warm location until the temperature of the instrument returns to room
temperature.

If the total station has been used in wet conditions, immediately wipe off any
moisture and dry the instrument completely before returning it to the carry
case. The TS635 construction total station contains sensitive electronic
assemblies which have been well protected against dust and moisture. However,
if dust or moisture gets into it, severe damage could result.

The carry case is designed to be watertight, but you should not leave it exposed
to rain for an extended period. If exposure to rain is unavoidable, make sure that
the carry case is placed with the Trimble nameplate facing upward.

Trimble TS635 Construction Total Station User Guide 15
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Cleaning

Do not use organic solvents such as ether or print thinner to clean the
non-metallic parts of the instrument, such as the keyboard, or the painted or
printed surfaces. Doing so could result in discoloration of the surface or in
peeling of printed characters. Clean these parts only with a soft cloth or tissue
that is lightly moistened with water or a mild detergent.

To clean the optical lenses, lightly wipe them with a soft cloth or a lens tissue
that is moistened with alcohol.

Adjusting and tightening

When adjusting the leveling screws, stay as close as possible to the center of
each screw’s range. The center is indicated by a line on the screw.

The reticle plate cover has been correctly mounted. Do not release it or subject
it to excessive force, for example in an attempt to make it watertight.

Reticle plate cover

Before attaching the battery pack, make sure that the contact surfaces on the
battery and TS635 construction total station are clean.

Securely press the cap that covers the data output/external power input
connector terminal. The instrument is only watertight if the cap is attached
securely, or when the data output/external power input connector is used.

The TS635 construction total station is not watertight when the data
output/external power input connector is used.

Static electricity from the human body, discharged through the data
output/external power input connector, can damage the instrument. Before
handling the instrument, touch any other conductive material once in order to
remove static electricity.

Be careful not to pinch your finger between the telescope and trunnion of the
instrument.

Trimble TS635 Construction Total Station User Guide
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Related information

Contact your local Trimble dealer for more information about the support
agreement contracts for software and firmware, and an extended warranty
program for hardware.

Consider a training course to help you use your total station to its fullest

potential. For more information, go to the Trimble website at www.trimble.com.

Alternatively, send an email to trimble_support@trimble.com.

Trimble TS635 Construction Total Station User Guide
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CHAPTER

Setting up the Instrument

In this chapter:

Unpacking and repacking the
instrument

Charging the battery pack
Setting up the tripod
Centering the instrument
Leveling the instrument
Focusing the telescope

Setting the measurement mode
and preparing the target
Viewing and changing the
measurement settings

This chapter describes how to prepare the TS635
construction total station before you use it in the

field.

Trimble TS635 Construction Total Station User Guide
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2 Setting up the Instrument

Unpacking and repacking the instrument

Note - Handle the TS635 construction total station carefully to protect it from shocks
and excessive vibration.

o  To unpack the instrument, grip the carry handle and then carefully remove the
instrument from the carry case.

e  Torepack the instrument, refer to the following figure,

Charging the battery pack

Before charging the battery pack, read the following warnings, cautions, and notes.

& WARNING - Do not damage the rechargeable Lithium-ion battery. A damaged battery
can cause an explosion or fire, and can result in personal injury and/or property damage.
To prevent injury or damage:
— Do not use or charge the battery if it appears to be damaged. Signs of damage include,
but are not limited to, discoloration, warping, and leaking battery fluid.
— Do not expose the battery to fire, high temperature, or direct sunlight.
— Do not immerse the battery in water.
- Do not use or store the battery inside a vehicle during hot weather.
— Do not drop or puncture the battery.
— Do not open the battery or short-circuit its contacts.
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>
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WARNING - Avoid contact with the rechargeable Lithium-ion battery if it appears to be

leaking. Battery fluid is corrosive, and contact with it can result in personal injury and/or

property damage.

To prevent injury or damage:

— If the battery leaks, avoid contact with the battery fluid.

— If battery fluid gets into your eyes, immediately rinse your eyes with clean water and
seek medical attention. Do not rub your eyes!

- If battery fluid gets onto your skin or clothing, immediately use clean water to wash off
the battery fluid.

WARNING - Charge and use the rechargeable Lithium-ion battery only in strict

accordance with the instructions. Charging or using the battery in unauthorized

equipment can cause an explosion or fire, and can result in personal injury and/or

equipment damage.

To prevent injury or damage:

— Do not charge or use the battery if it appears to be damaged or leaking.

— Charge the Lithium-ion battery only in a product that is specified to charge it. Be sure to
follow all instructions that are provided with the battery charger.

— Discontinue charging a battery that gives off extreme heat or a burning odor.

— Use the battery only in equipment that is specified to use it.

— Use the battery only for its intended use and according to the instructions in the product
documentation.

WARNING - To charge the battery pack, use only the battery charger and AC adapter
that are supplied with the instrument. Do not use any other charger or you may cause
the battery pack to catch fire or rupture. The enclosed battery pack cannot be used with
other chargers.

WARNING - Do not cover the battery charger and AC adapter while the battery pack is
being recharged. The charger must be able to dissipate heat adequately. Coverings such
as blankets or clothing can cause the charger to overheat.

WARNING - Avoid recharging the battery pack in humid or dusty places, in direct
sunlight, or near heat sources. Do not recharge the battery pack when it is wet. If you do,
you may receive electric shocks or burns, or the battery pack may overheat or catch fire.

WARNING - Although the battery pack has an auto-reset circuit breaker, you should take
care not to short circuit the contacts. Short circuits can cause the battery pack to catch fire
or burn you.

WARNING - Never burn or heat the battery. Doing so may cause the battery to leak or
rupture. A leaking or ruptured battery can cause serious injury.

WARNING - Before storing the battery pack or battery charger, cover the contact points
with insulation tape. If you do not cover the contact points, the battery pack or charger
may short circuit, causing fire, burns, or damage to the instrument.
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& WARNING - The battery is not waterproof on its own. Do not get the battery wet when it
is removed from the instrument. If water seeps into the battery, it may cause a fire or
burns.

"Calibration on” Calibration button
light (0)

Power jack

Top edge of case

Charge light (1)
Charge light (0)

“Calibration on”
light (1)

5V,4A

Battery slot 1

e Battery slot 2

22

Applying power

Plug in the charger to the supplied AC adapter to turn the unit on. The power input

must be 5V with at least 4A of current capability. Each battery may take up to 2A while
charging.

Charging the battery

+  Simply slide a battery into either battery slot to begin charging. The adjacent
charge indicator will illuminate yellow when charging is in progress. The charge
indicator will change to green when charging is complete.

e Charger slots are completely independent so a battery may be inserted
regardless of the state of the other battery slot.
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Charging may take 2-4 hours if the battery was normally discharged.

Charging may take up to 5 hours with a completely drained battery which has
been stored for several months without use.

By design, Li-Ion batteries should not be charged above 40°C-45°C so a blinking
charge light may mean the batteries are too hot for charging. Charging will
resume after the batteries cool down. The charging time will be longer due to
the batteries cool down when charging batteries above 40°C-45°C.

If the charge indicator(s) are blinking and the batteries feel cool, it may indicate
a problem with the battery or the charger. If the charge light is still blinking after
trying several batteries which are not warm, there is a problem with the unit or
the batteries themselves.

Conditioning / calibrating a battery

Battery calibration is necessary about once every 6 months or more often if you
want. Calibration insures the reported battery charge remaining is accurate.

Hold down the calibration button on the unit and then insert a battery while
holding the calibration button to begin a battery calibration. Only the battery
which was inserted while the button was depressed will begin calibration.
During a battery calibration the battery will be charged, discharged completely,
and then recharged before finishing. Calibration should complete in roughly 17
hours and the charger vents should not be covered during a calibration cycle.

The blue calibration indicator light(s) will blink slowly (on 1.5 sec, off 2 sec) while
a calibration is in progress and the charge light(s) may be on or off during the
calibration cycle.

When a calibration cycle is completed, the calibration light will stop blinking
remain on until the corresponding battery is removed.

The bottom case temperature may continue to climb up to approximately 43°C
before temperature regulation is enabled to keep the case from getting warmer.
As the battery voltage drops, the case will cool down and the automatic
temperature limiting will no longer be necessary which minimizes the time it
takes to discharge a battery.

If the case temperature continues to get too hot internally even after
temperature regulation is enabled, there is a secondary failsafe which will abort
the calibration completely. If an abort occurs, the calibration light(s) will blink
rapidly and battery charging will be re-enabled.

Detaching the battery pack

& CAUTION - To avoid problems with the electricity supply, do not touch the contacts on
the battery pack.
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1. Ifthe instrument is turned on, press to turn it off.

2. Turn the battery box release knob counterclockwise, open the battery box cover
and then pull the battery pack out of the battery box.

Attaching the battery pack

1. Clear any dust or other foreign particles from the battery socket.

2. Turn the battery box release knob
counterclockwise and then open the battery box
Ccover.

3. Put the battery pack into the battery box. Connect : _ r _
the battery pack at the bottom with the connecting (8N
direction faced inside. ) )

e
4. Close the battery box cover and then turn the knob E
clockwise until you hear a click sound. i

CAUTION - If the battery pack is not attached securely, this could adversely affect the
watertightness of the instrument.
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Setting up the tripod

& CAUTION - The tips of the tripod ferrules are very sharp. When handling or carrying the
tripod, take care to avoid injuring yourself on the ferrules.

Note - Do not carry the instrument while it is attached to a tripod.
1. Open the tripod legs far enough for the instrument to be stable.

2. Locate the tripod directly over the station point. To check the position of the
tripod, look through the center hole in the tripod head.

Firmly press the tripod ferrules into the ground.
Level the top surface of the tripod head.
Securely fasten the thumb screws on the tripod legs.

Place the instrument on the tripod head.

N o ok w

Insert the tripod mounting screw into the center hole of the base plate of the
instrument.

8.  Tighten the tripod mounting screw.
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Centering the instrument

When you center the instrument, you align its central axis precisely over the station
point. To center the instrument, you can use the optical plummet, the laser plummet,
or a plumb bob. The plumb bob is sold separately.

Centering with the optical plummet

Note - For high accuracy, check and adjust the optical plummet before you center the
instrument.

1. Setup the instrument on the tripod. See above.

2. Look through the optical plummet and align the reticle
with the station point. To do this, turn the leveling
screws until the center mark gy of the reticle is directly @
over the image of the station point.

3. While supporting the tripod head with one hand, loosen

the tripod leg clamps and adjust the lengths of the legs
until the air bubble is in the center of the circular level.

4. Tighten the tripod leg clamps.

5. Use the electronic level to level the instrument. See also Leveling the
instrument, page 28.

6. Look through the optical plummet to make sure that the image of the station
point is still in the center of the reticle mark.

7. Ifthe station point is off-center, do one of the following:

- Ifthe station point is slightly off-center, loosen the tripod mounting screw
and then center the instrument on the tripod. Use only direct movement to
center the instrument. Do not rotate it.

When the instrument is centered, tighten the mounting screw.

- Ifthere is major displacement of the station point, repeat this procedure
starting with Step 2.

Centering with the laser plummet

A CAUTION - Do not see the laser directly.

Note - For high accuracy; check and adjust the laser plummet before you center the
instrument.

1. Setup the instrument on the tripod. See page 25.

2. Turn on the laser plummet.
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Align the laser pointer to the station point. To do this, turn the leveling screws
until the laser pointer is over the station point.

While supporting the tripod head with one hand, loosen the tripod leg clamps
and adjust the lengths or the legs until the air bubble is the center of the circular
level.

Tighten the tripod leg clamps.

Use the electronic level to level the instrument. See Leveling the instrument,
page 28.

Check that the laser pointer is over the station point.
If the station point is off-center, do one of the following:

- Ifthe station point is slightly off-center, loosen the tripod mounting screw
and then center the instrument on the tripod. Use only direct movement to
center the instrument. Do not rotate it.

When the instrument is centered, tighten the mounting screw.

- Ifthere is major displacement of the station point, repeat this procedure
starting with Step 2.

Centering with a plumb bob

1.
2.
3.

Set up the instrument on the tripod. See page 25.
Hang the plumb line on the hook of the tripod mounting screw.

Adjust the length of the plumb line so that the tip of the plumb bob is at the
height of the station point.

Loosen the tripod mounting screw slightly.

Using both hands to support the outer side of the tribrach, carefully slide the
instrument about on the tripod head until the tip of the plumb bob is positioned
over the exact center of the station point.

Note - To confirm that the instrument is precisely aligned, check its position from two
directions at right-angles to each other.
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Leveling the instrument

When you level the instrument, use th electronic level to you make the vertical axis of
the instrument exactly vertical. During leveling, always set the instrument in the Face 1
direction. See Figure 3.1, page 34.

To level the instrument:

1. Move the bubble into the circle on the circular
level and then turn on the power.

2. Rotate the alidade until the bottom edge of the
keyboard panel is parallel to the two of the leveling
screws (B and C).

3. Use leveling screws B and C to move the bubble
into the center of the electronic level. keyboard panel

4. Rotate the alidade approximately 90°.

5. Use leveling screw A to move the bubble into the
center of the electronic level.

6. Repeat Step 1 through Step 5 to center the bubble
in both positions.

7. Rotate the alidade 180°.

If the bubble in the electronic level remains centered, the
instrument is level. If the bubble moves off center, adjust fﬁ;‘tfembe:aﬂg O’;nel
the electronic level. For detailed instructions, see y P

Adjusting the electronic level, page 118.
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Focusing the telescope

A\

WARNING - Never look at the sun through the telescope. If you do, you may damage or
lose your eyesight.

When you sight the instrument, you aim the telescope at
the target, bring the target image into focus, and align the
image with the center cross-hairs of the reticle.

| Craaahiauny

To sight the instrument:

1. Adjust the diopter:
a. Aim the telescope at a blank area, such as the
sky or a piece of paper.

b. Looking through the eyepiece, rotate the
diopter ring until the reticle cross-hairs are in
sharp focus.

Diopter ring Telescope
2. Eliminate parallax: focusing ring

Aim the telescope at the target image.

b. Rotate the focusing ring until the target image is in sharp focus on the
reticle cross-hairs.

c.  Move your eye vertically and laterally to check whether the target image
moves relative to the reticle cross-hairs.

- Ifthe target image does not move, there is no parallax.

- Ifthe target image does move, rotate the telescope focusing ring and repeat
Step 2c.

3. Rotate the tangent screw. The final turn of the tangent screw should be in a
clockwise direction, to align the target accurately on the center cross-hairs.
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Setting the measurement mode and preparing the target

The TS635 construction total station has two measurements modes: Prism mode
(Pr i=m) and Reflectorless mode (H-Fr i=zm). To change the mode at any time from
any observation screen, hold down or (MSR2).

Set the measurement mode depending on the target you want to measure, as shown

here.

Target Target settings Indicator on status bar
Prism, reflector sheet Prism mode No sign

Other, reflective materials Reflectorless mode |'|!-

In some cases, you can measure to another target that is not appropriate to the set
measurement mode.

Note - The TS635 Total Station is Laser Class 1 in the measurement function, and Laser
Class 2 in the Laser Pointer function. Do not sight the prism when the Laser Pointer is on.

Measurement with a prism

As the TS635 construction total station is extremely sensitive, multiple reflections on
the prism surface can sometimes cause a significant loss in accuracy.

To maintain the accuracy of your measurements:

»  Use a prism with thin edges.

Thin edges

Do not use a prism with scratches, a dirty surface, a chipped center, or thick

edges.

Chipped center Thick edges
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¢ When measuring a short distance, incline the prism slightly so that the EDM
can ignore unnecessary reflections on the prism surface, as shown below.

Completely square to

Not completely square to lete ¢
J the sighting axis X the sighting axis

e Hold the prism securely in place and do not move while taking measurements.

In Prism mode, to avoid false measurements on objects other than the prism or
reflector-sheet, targets that are less reflective than the prism or reflector sheet are not
measured. Even if you start a measurement, measured values are not displayed. To
measure less reflective objects, use the N-Prism (Reflectorless) mode.

Measurement in reflectorless (N-Prism) mode

The TS635 Construction Total Station enables reflectorless measurements up to 300 m
(984 feet).

The intensity of the reflection from the target determines the distance the TS635 can
measure in this mode. The color and condition of the target surface also affect the
measurable distance, even if the targeted objects are the same. Some less-reflective
targets may not be measured.

The following table describes some examples of targets and approximate measuring

distances:

Target You can measure approximately ...
Traffic signs, reflectors 500 meters (1640 feet)

Paper (white), veneer (new) 300 meters (990 feet)

Wall (brightly painted), brick 100 to 200 meters (330 to 660 feet)

Measurable distances may be shorter or measurement intervals may be longer if either
of the following conditions apply:

» theangle of the laser against the target is small
o the surface of the target is wet

In direct sunlight, the measurable distance may be shorter. In this case, try to throw a
shadow on the target.

Targets with completely flat surfaces, such as mirrors, cannot be measured unless the
beam and the target are perpendicular to each other.
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2 Setting up the Instrument

Make sure there are no obstacles between the instrument and the target when taking

measurements. When you need to take measurements across a road or a place where

vehicles or other objects are frequently moving, take several measurements to a target
for the best result.

Viewing and changing the measurement settings
Hold down or for one second.

<MSR1
«  To move the cursor between the fields, press TEEEEE —F'r"i:E'
or (v} TM:::dE :F‘DrI;IE_y:ise "
o  Tochange the value in the selected field, press rack: i
or (5

The available values are:

Field

Values

Target

Constant (prism constant)

Prism mode
N-Prism mode

-999 mm through 999 mm

Mode Precise
Normal
Track Track (continuous MSR) ON
Track (continuous MSR) OFF
Target field

If the measurement is started with the Target field set to Prism mode, there is a dash in
front of the prism constant, for example —18 mm.

If the measurement is started with the 7arget field set to N-Prism (Reflectorless) mode,
there is square bracket in front of the prism constant, for example ]18 mm.

The displayed symbol will continuously move from left to right over the prism
constant in the display.

Prism constant

The factory default of the prism constant value of the
TS635 construction total station is -30 mm.

<M5R1F
Target :M-Prizm (B
Const t@els  mm
Mode Harmal

Change the prism constant to match the constant
Track :0FF

value of the prism you are using.

Once you have set up the instrument, you can turn on the TS635 construction total
station, change the instrument settings, and start a job. See also Getting Started,
page 33.
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Getting Started

In this chapter:

Parts of the instrument
Instrument keyboard and display
Turning on the instrument
Turning off the instrument
Regional configuration

List available jobs or data
Entering data

Creating or opening a job

Measuring distances

CHAPTER

After you set up the instrument, see page 19, you
can start using the TS635 Construction Total
Station.

This chapter describes the basic features of the
instrument, how to turn it on, change the
instrument settings, and start a job.

Trimble TS635 Construction Total Station User Guide 33



3 Getting Started

Parts of the instrument
Figure 3.1 and Figure 3.2 show the main parts of the TS635 Construction Total Station.

Carrying
handle

Optical sight
(finder)

Telescope
focusing ring

Telescope Horizontal axis
eyeplece indication mark
Diopter ring Vertical tangent

screw

Reticle plate cover

Battery box

Battery box
release knob

Face 1 display and
keyboard

Horizontal
tangent screw

The label shown below is J§
attached to the underside g
of the keyboard.

The laser safety label shown
below is attached to the
underside of the keyboard.

Complies with 21 CFR 104010 and 1040 11
except for deviations pursuant to

Laser Notice No.50, dated June 24,2007
MADE IN JAPAN

NIKON-TRIMBLE CO.,LTD.

Technoport Mitsuiseimei Bldg.
16-2,Minamikamata 2-chome,
Ota-ku, Tokyo 144-0035 Japan

Tribrach clamp

7K088-887-1 knob

Figure 3.1 Back view of the TS635 Construction Total Station
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The laser safety label shown below
is attached to the side
of the telescope.

The laser safety label
shown below is
attached to the
telescope.

Laser Radiation

Do not stare into beam
Class 2 Laser Product
Po{imW CW A=630-690nm

IEC60825-1:2001

LASER APERTLRE

Objective
LASER LIGHT IS
EMITTED FROM

THIS PART

Horizontal axis
indication mark

Battery box

Laser plummet

(shown here) or

optional laser
plummet

Circular leve

Battery box
release knob

Data output/

external power

input connector
(input voltage
4.5-5.2V DQ)

The laser safety label
shown below is
attached here

(underneath).
Leveling screw

Tribrach

LASER RADIATION

DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT

Po<1.0mW CW A=635nm
IEC 60825-1,2001

Figure 3.2  Front view of the TS635 Construction Total Station
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Instrument keyboard and display

)
@ Trimble

w0

)

)

6
WXYZ

3

HOT.—+

REC/ENT
i

~—
1l

2
=
0

N

Instrument keyboard

Use the buttons on the instrument keyboard to carry out the following functions:

Button Function See ...
0} Turns the instrument on or off. page 44
Sk Illumination button. Turns the backlight on or off. page 39

Provides access to the switch window if held down for one second.
MENU Displays the MENU screen. page 91
@
WODE Changes the button input mode between alphanumeric and numeric if page 41
=) pressed when you are in a PT or CD field.

Records measured data, moves on to the next screen, or confirms and accepts page 89
the entered data in input mode.

Returns to the previous screen.

-' In numeric or alphanumeric mode, deletes input.
SR Starts distance measurement, using the measure mode settings for the page 53
- button.
Displays measurement mode settings, if held down for one second.
MSR2 Starts distance measurement, using the measure mode settings for the page 53
- ' button.

Displays measurement mode settings, if held down for one second.
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Button Function See ...
DSP Moves to the next available display screen. page 40
e Changes the fields that appear on the DSP1, DSP2, and DSP3 screens, if held
down for one second.
ANG Displays the Angle menu. page 60
|
L0 Displays the Layout function menu. page 60

In numeric mode, enters 7.

Displays the Station Setup menu. page 60
In numeric mode, enters 8. In alphanumeric mode, enters A, B, C, or 8.

pre Displays the Programs menu. page 75
G DEF . .
In numeric mode, enters 9. In alphanumeric mode, enters D, E, F, or 9.

o oo ~l
—
= c
&

Displays the (HOT) menu, which includes Height of Target and Temp-Press page 42

HTUT'_ settings.

In numeric mode, enters — (minus). In alphanumeric mode, enters. (period), —

(minus), or + (plus).
=TT Displays the Bubble indicator. page 42
0 In numeric mode, enters 0. In alphanumeric mode, enters *, /, =, or 0.

Status bar

The status bar appears on the right of every screen. It contains icons that indicate the
status of various system functions.

=z [FEE
e 9g°66° a9~
: E- xr r r"
50%  198.888 Status bar
FT: 1 8

HT: a.868 m

Laser pointer indicator

The icon appears as you turn on the laser pointer. When the icon appears on the
screen, the emitting power is laser class 2:

i Laser pointer ON.

If there is no icon, the laser pointer is off.
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Input mode indicator

The input mode indicator appears only when you are entering points or coordinates. It
shows the data input mode:

H Input mode is numeric. Press a button on the number pad to enter the number
printed on the button.
m Input mode is alphabetic. Press a button on the number pad to enter the first letter

printed beside the button. Press the button repeatedly to cycle through all the
letters assigned to that button.

For example, to enter the letter O in alphabetic mode, press (5] three times.

Battery indicator

Shows each voltage level of the right and left internal batteries individually. When the
external battery is connected with the instrument, its voltage is shown.

-] Internal batteries:
-] e Top: left battery

e Bottom: right battery
i External battery

Internal batteries External battery

Battery level indication

v Battery low

oD ol G o e
CF O B

If the battery level is critically low, a message appears.

I BATTERY DOMN

Press EMT Ko,
Change Battery

[=1=1]
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EDM measurement status

When you are taking measurements, the EDM measurement status shows the mode
that is being used.

When you display observation data, the EDM measurement status shows the mode
that was used when the data was collected.:

|-|!_ Reflectorless mode

If there is no icon, Prism mode is being used.

LCD backlight, laser pointer, beep sound, and contrast adjustment
Press the illumination key to open the the 4-switch window and then press:
to turn the LCD backlight on/off
to turn the laser pointer on /off
to turn the beep sound on /off

to open the contrast adjustment window.

e [D3F
HA: 888 g8 ENT)/(4) Ha: 487297117 3
Vg 98°88" aal +# — Va:  89°87" 467 o
=Dhe - ] i 345.123
PT:1 4 el FT:1
HT: a.888 m ESC HT: 1.5688 m
Switch setup window Contrast adjustment window
Do the following;

e To turn on/off each function, press when the option 1, 2, 3 or 4 is selected or
directly press the (1}, (2), 3), or (4) key. Holding down the illumination key for one
second also turns on/off the LCD backlight.

e To move the cursor up and down, press (4 or (v).

e To adjust the constrast, in the contrast adjustment window, press () or (<) .

To close the window, press (ESC).
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Switch 1: Turning on/off the LCD backlight

LI

-|:::|- LCD backlight is on

@

LCD backlight is off

Switch 2: Turning on/off the laser pointer

#.--- Laser pointeris on

The icon appears while turning on the laser pointer. When the icon is on the screen, the
emitting power is Laser Class 2.

Laser pointer is off

Switch 3: Turning on/off the sound
[""'. Sound is on
Y

v

Sound is off

button

40 Trimble TS635

Use the button to change the current display screen or to change display settings.

Switching between display screens

When several display screens are available: [05F] 17
o the[sF indicator appears at the top left of the UE gg: Eg: ié:
screen SD% 345.678 m g
o the screen indicator ( for example, i 4 ) appears E¥ ! 1.588 m @
at the top right
To move to the next available screen, press (DSP).
For example, if you are currently in the second display
screen, press to move to the third display screen.
The screen indicator changes from .4 to .4,
When the secondary distance unit is set, an additional  [FFg 5T
screen is available. It shows the HD, VD, and SD values. HD: » 4TE"@9™3s58
See also Other settings, page 94. WD: b 8927 18715/
sDX> BH8° 8g™1/54
The smallest unit of display for distances measured in FPT:1 in
feet-and-inches is 1/16 in. Smaller units are impractical HT: 1.588 m

in the field.

When the actual value is greater than 99999'11"15/16, the > symbol appears. If the
actual distance is less than -9999'11"15/16, the » (solid triangle) symbol appears. This
does not affect calculations. The precise value is used internally in all cases.
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Customizing items in the Basic Measurement Screen (BMS)

To customize the items that are displayed on the DSP1, DSP2, and DSP3 screens:
1. Hold down for one second.
2. Use the arrow buttons (), (v}, (<), and (3) to highlight SOEFT—<hSFT—<05F3

the item that you want to change: Hh AL
Voo WD Vg
3. Pressthe [ or £ softkey to scroll through the list =D HD HD

of items that can be displayed for this item.

The items that you can choose from are HA, AZ,
HL, VA, V%, SD, VD, HD, Z, and (none).

4. To save your changes, press the Zawe softkey.

Alternatively, highlight the last item for DSP3 and press (ENT). The DSP screens
show the items you have selected.

Except for the (none) item, you cannot display the same item on more than one
line of the same screen.

The items displayed in the DSP1, DSP2, DSP3, and DSP4 screens are also used in
the corresponding Layout screens (LO2, LO3, LO4, and LO5).

You can also customize the displayed items in Layout.

Header characters

The following header characters appear in DSP screens:

Colon (:) indicates that tilt correction is applied  [[gg 57
to the value. HA: 487297 117
WD B.882 n
e Hash symbol (#) indicates that tilt correction is HD: 343.248 m a
off, FT:1 5
HT: 1.5688 m

e Underscore (_) under the tilt correction
character indicates that Sea Level Correction or
Scale factor is applied.

button

The button is on the top row of the TS635 keypad. Use it to change the keyboard
mode for the current screen.

Changing the input mode while entering points or codes

When the cursor is in a point (PT) or code (CD) field, Rocord PT
press to change the input mode between PT:A1E H

alphanumeric (/) and numeric (1).

The input mode indicator in the status bar changes to
show the current input mode.
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When the cursor is in a height (HT) field, only numeric input mode is available.

Pressing has no effect when the cursor is in a HT field.

key
The HOT key menu is available from any observation ————HOT key———
screen. To display the HOT key menu, press (HOT). 1.
2. Temp-Press
]
]
Changing the height of the target Tneut, AT
1]
1. Press to display the HOT menu.
Heptodispiay HT: A,
2. Do one of the following: in
- Press(1)
- SelectHT.
3. Press (ENT)
4. Enter the target height or select the height from the HT stack.

Note - To display the HT stack, press the 5t ack: softkey. The HT stack stores the last 20
HT values entered.

Setting the current temperature and pressure

1. Press to display the HOT menu. [Tenp & Press]

2. Do one of the following: Temp: | o 1
- Press(2) Preszi 1H13 hPa g
- Select Temp~Freass. (ppm=_ 8 :

3. Press(ENT)

4. Enter the ambient temperature and pressure.

The ppm value is updated automatically.

Bubble indicator

The bubble indicator appears if the instrument goes out of level while the
compensator is turned on. It also appears directly after the start up screen.

To display the bubble indicator in an observation screen at any other time, press [=7].
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The TS635 Construction Total Station has a two-axis
level compensation. To turn the leveling compensators
on or off, press () or (z). When the levelling
compensators are turned off, the text (IFF appears on
the screen.

If the instrument is more than +3'30" out of level, the
text OJUER appears on the screen.

To return to the observation screen, press or (ENT).

Laser plummet

Laser plummet on / off

Do one of the following;

To turn the laser plummet switch on,

press [ s ON].

To close the bubble indicator window, press (ESC).

To turn the laser plummet switch off, press
[ i OFF].
To open the luminance adjustment window,

press (L

To turn the laser plummet switch off and close
the bubble indicator window, press (ESC).

Laser luminance adjustment

Laser luminance can be set to 4 levels.

To set the luminance brighter by one level, press
once.

To set the luminance darker by one level, press
once

To return to the bubble indicator window, press or

ENT]J.

-8 18"
+ OFF

|
............ ['*'Dmli

: |
............ [-*-Uﬂlli

@ 18" 36"
+ OFF

§(©) o
E - H.l 18" N

T
= At 8
............ ['*'Dmli

[Lumi [ 0FF1|

-LASER PLUMMET AD.J.-

__m
+ |
T —— [ Max. 18

The current setting of leveling compensators is indicated by header characters (, # :, and
#) after field labels (such as HA, VA, SD, and HD) in observation screens. For more
information, see Header characters, page 41.
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Turning on the instrument

Press the button. The start-up screen appears. It
shows the model name, current temperature, pressure,
date, and time. The display automatically changes to
the electronic level after two seconds.

If you entered your name or your company’s name in
the Owner’s detail field, the text from this field appears
on the start-up screen. To set the Owners detail field,
press (MENU) and then select etk i
See also Other settings, page 94.

< Drher.

Turning off the instrument
1. Press and (ENT).
2. Do one of the following:

BTrimble Tse3s
Temp ZHTC

Press 1813hPa

Bl -28

19: 17823

RIMELE CONSTRUCTION
@'Trlmhle TS635
Temp ZHTC

Press 1813hPa

-A1 -28

19219225

Press... To...
again turn off the instrument

the H==at softkey

reboot the software and re-start the instrument

access the Basic Measurement Screen (BMS) without an open

job.
the &= F softkey put the instrument into power-saving mode
ESC cancel the power-off process and return to the previous
screen
Sleep mode

To put the instrument into sleep mode, do one of the following:

e Inthe Press (ENT) — OFF screen, press the =

= o

softkey.

»  Enable the Power Save setting. See also Power saving, page 94.

The instrument wakes up if any of the following events occur:

*  You press a button

e  The instrument receives a remote control command

e Yourotate the alidade

e You tilt the telescope
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Regional configuration

To provide easier configuration for common regional settings, you can quickly

configure the TS635 Construction Total Station to a pre-set combination of default
regional settings. The Regional Configuration screen appears only after the language
configuration is complete and the instrument has rebooted.

1. Follow the steps in the language section on page 95.

Once the instrument reboots, the Regional
Configuration screen appears.

2. Press (3 or(v) to highlight the required regional

settings and then press (ENT).

3. Ifyoudo not want to change the current settings,

REGIOMAL COWFIGURATION

International

United States

press and quit. The instrument will continue
to use the last settings that were configured.

The settings affected by the Regional Configuration screen are:

Category Setting Europe International United States
Angle VA zero Zenith Zenith Zenith
Resolution 5" 5" 5"
Distance Scale 1.000000 1.000000 1.000000
T-P Corr. On On On
Sea Level Off Off Off
C&R corr. 0.132 0.132 0.132
Coordinates Order ENZ ENZ NEZ
Label ENZ ENZ NEZ
Power Save Main Unit Off Off Off
EDM Unit Off Off Off
Sleep 5 minutes 5 minutes 5 minutes
Communication Ext. Comm Nikon Nikon Nikon
Baud 4800 4800 4800
Length 8 8 8
Parity None None None
Stop bit 1 1 1
Units Angle GON DEG DEG
Distance meters meters Us-ft
Temp °C °C °F
Press mm Hg mm Hg In Hg
Rec Rec Data ON ON ON
CD Field ON ON ON
Add Const 1000 1000 1000
Others XYZ disp Fast Fast Fast
2nd Unit None None None
CD Input <ABC> <ABC> <ABC>
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The default regional configuration pre-set is “Europe” settings. See also Settings (basic
job settings), page 90.

List available jobs or data

The TS635 Construction Total Station lists available jobs or data when you do any of
the following:

e view or edit data (Press then select izt )
»  open the Job Manager (Press then select .Jk)

»  search for points or codes

The current cur}slgr position isb?holzvtr)l inkinvertzd colors HE ) m %,13 FENCE

(it appears as white text on a black background). N Al ANHOLE
Press () to move the cursor one line up, or press (v) to ; =1, g
move the cursor one line down. HE= m g%é - CODECODE _fg

If the Page Up icon B appears, there are more pages
before the current page. Press (<) to move up one page.

If the Page Down icon & appears, there are more pages
after the current page. Press (5] to move down one page.

To select an item from the list, move the cursor onto the
item and press (ENT).

Entering data

46

You can enter the following into the TS635 Construction Total Station:
e A point name or number, see page 46

e Acode, see page 49

Entering a point name or number

You can use numeric or alphanumeric names up to 20 characters long to identify
points.

The default name for a new point is the last point name entered, with the last digit
incremented. For example, if the last point name was A100, the default name for the
next point is A101.

If the last character of the previous point name is alphabetic, the default point name is
identical to the last point name.

When the cursor is in a PT (point) field, there are several ways to specify a point, or to
enter coordinates. You can:

e  Enter an existing point, see page 47
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e  Enter a new point, see page 47
e Press without a point name, see page 47
e Specify a wildcard, see page 48
»  Record an instant measurement, see page 48
»  Enter a point from a point stack, see page 49

e  Enter a point from the point list, see page 49

Entering an existing point

When you enter a known point name or number, the coordinates of that point are
briefly displayed. A short beep sounds before the next screen appears or the next field

is selected.

To adjust the duration of the coordinate window
display, press then select Zett inas -

Ot kier =. To leave the window open until you press
(ENT), set the XYZ disp field to +ENT. See also page 94.

Entering a new point

When you enter a new point name or number, a
coordinate input screen appears. Enter the coordinates
for the point in NE, NEZ, or elevation-only (Z) format.

To store the point in the current job, press on the
last line (the CD field).

Pressing without a point name

To use a point without recording the coordinates, press
in a PT field, without entering a point name.

The input coordinates are used in the calculation but
they are not saved in the database. The message This
PT will not be recorded appears.

<Others>
WYZ disp s
2nd Unit : US-Ft
CD Input : <123*

"

I |

7

L g
CO:CRE F
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48 Trimble TS635

Specifying a wildcard (*)

If you include an asterisk (for example, A100*) when you enter a point or code name, a

list of points that match the entered text appears.

Use (1 or (v) to move the cursor to the point that you
want to use. Then press (ENT).

If the Page Up Bicon appears, you can use it to move up
one page on the list. You can also use (<.

If the Page Down & icon appears, you can use it to move
down one page. You can also use (3).

When you select a point from the list, its coordinates are displayed and a beep sounds.

Entering a point by recording an instant measurement

1.  Press the ik softkey:
An observation screen appears.

2. To start a measurement, press or (MSR2).

3. To change the height of the target, select the HT
softkey.

4. 'When you have finished the measurement, press
to go to the point recording screen.

5. Enter the point or code name and then press (ENT).

When you move the cursor to a field, the current or
default value appears in inverted colors. (It appears as
white text on a black background). This is the default
Replace All input mode.

To change the input mode to Overwrite and highlight
the first character, press (3). To move the cursor to the
end of the string, press (<.

Construction Total Station User Guide

Input Line Pl
P
PER e

[
o

[Input Statior] 0
STEA=L
HI: TMCLEEM
Ch: u

-]

[Input Statior] 0
STia-1
HI: B.888 m
Ch: iﬂ
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Entering a point from the point stack

The point stack is a list of the last 20 point names used, [Racord PT
in chronological order from last used to first used. To PT:a1620 1

enter a point from the point stack: HT: 1.782

1. Selectthe %t ack softkey when the cursoris in
the PT field. The stack appears.

2. Press (¥ or (vJto move the cursor to the point that
you want to use.

3. Press(ENT)

When you return to the point input screen, the selected
point name is entered in the PT field, incremented by

one. For example, if you selected the A101 point, A102 %?EE
appears in the PT field. PT25 iﬂ
Entering a point from the point list
1. Selectthel.i=t softkey when the cursorisinthe [Racord BT
PT field. A list of existing points appears. PT:EC. M 1
2. Press (¥ or (vJto move the cursor to the point that EE HUEIL?HE m

you want to use.

3.  Press(ENT)

When you return to the point input screen, the selected |7z

point name is entered in the PT field. Add numeric or E-
alphabetic characters if required. IF'ET% .

Entering a code

The CD (Code) field defaults to the last code used. You can select a different code in the
input point screen.

Codenames can be numeric or alphanumeric, and up to 16 characters long.
There are several ways to enter a code:

e  Enter a code directly, see page 50

e  Enter acode from the code stack, see page 50

e  Enter a code from the code list, see page 50

Trimble TS635 Construction Total Station User Guide 49



3 Getting Started

Entering a code directly

1.

2.

To change the input mode to alphanumeric or

numeric, press (MODE).
Use the keypad to enter the code.

Entering a code from the code stack

The code stack is a list of up to 20 recently used codes.
When you reboot the TS635 Construction Total Station,
the code stack is cleared.

To enter a code from the code stack:

1.

3.

Select the &t azk softkey when the cursor is in
the CD field. The stack appears.

To move the cursor to the code that you want to
use, press (1) or (v).

Press (ENT).

The selected code is copied to the CD field.

Entering a code from the code list

1.

3.

Select the i =1 softkey when the cursoris in the
CD field. A list of existing codes appear.

Press (3) or (v) to highlight the feature code that

you want to use.

Press (ENT).

A layer has an arrow at the end of the code label. If you
highlight a layer in the list and then press (ENT), the
codes and layers in that layer are displayed.

When you return to the input screen, the selected code
is entered in the CD field.

Focord PT
PT:g1@2

1.782 m

Focord PT
PT:g1@2

Focord PT
PT:g1@2

EL

HEM

L LM &
MS |
QG

Advanced feature: Searching for a code using the first character

50

Items are shown in alphabetic order. To find a code quickly when the code list appears,
use the first-character search. For example, to see feature codes that begin with T, use
the keypad to enter the letter T (press (1) twice).

After each button press, the input mode field displays
the selected letter. For example, if you press (i), &
appears. If you quickly press (1) again, T appears. If you
do not press the (1) button again, the letter T is selected.

Trimble TS635 Construction Total Station User Guide

C2
Hi-ze [T
FTzE g
T=RE g
STRUCTURE+




Getting Started 3

Once you select a letter, the cursor moves to the feature

de beginni ith that E%ga H
code beginning with that letter. ETEOETLURE+

If there is no code beginning with that letter, the cursor g
moves to the next available letter. ¥EE -1 [

Entering values in feet and inches

If US Survey Feet (US-Ft) or International Feet (I-Ft) is selected as the distance unit,
you can enter and display distances, HIs, HTs, and coordinate values in decimal feet or
in feet and inches. See also Unit, page 93, and Other settings, page 94.

To enter values in feet and inches in an input screen, enter the elements, separated by
periods (.), in the following format:

<Feet> (] <Inches> (] <Numerator> () <Denominator>
(0-11) (0-15) (0-99)

The default denominator is 16. If the denominator is 16, you do not have to enter it,
and it is not displayed on the screen.

For example, if you enter Record FT
@00OEO6E O ENT) it appears as 2* @2 " S (2 feet, 8 PT:=280 H
and 5/16ths inches). HT: FUREE R
The following examples show how to enter various CL
values:

To enter... Key in...

65'53/8" eE0ELE0LEENTD

65' ®

65'5" ®EU

65'53/8" OE0EUEENT

53/8" OUBELEOEENT] or 0JE UG (ENT

The numerator and denominator that you enter are automatically converted to the
closest value from the following list: 0, 1/8, 1/4, 3/8,1/2,5/8,3/4,7/8, 1/16, 3/16, 5/16,
7/16,9/16,11/16, 13/16, 15/16.

If the denominator is 16, it is not shown on the screen.

Creating or opening a job
To record data on the TS635 Construction Total Station, you must create or open a job.

Note - Before using the TS635 Construction Total Station for the first time, check that you
are using the required job settings.
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Creating a new job

Press (MENU). The MENU screen appears.

Press (1). The Job Manager appears.

Select the 1wt softkey. The Create Job screen appears.

Enter the job name. Create Jab|

To check the job settings, select the Szt Job name: R Im

softkey. You cannot change the settings for a job
. |
once you have created the job. i

S

* MAX & characters

6. Press in the last field of the Job Sett screen.
The new job is created.

Note — You can only have a maximum of 32 jobs.

Creating a control job

A control job, or common file, stores coordinate data that is used by several field jobs.
To create a control job in the office:

1. Press(MENU). The MENU screen appears.
2. Press(i)or select .Jubr. The Job Manager appears.

3. Move the cursor to the job to use as the control
job. reat Ctrl Info

4. Select the it r 1 softkey. Contraol Job {DH}l
5. Select the /== softkey. JTob rame: HIKON123 |

¥ ,
When you enter a point name or number, the system tﬁheé: Ell:-l'll.lfi:rl'l,:',:ih Jgg? iﬂ

searches in the current job first. If the point is not found | EREEEEEEEEEEEEEETTE
in the current job, the search is automatically extended

to the control job. If the point is found in the control

job, the selected point is copied to the current job as a

UP record.
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Measuring distances

AN
AN
A

WARNING - Never look at the sun through the telescope. If you do, you may damage or
lose your eyesight.

WARNING - Precautions should be taken to ensure that persons do not look directly, with
or without an optical instrument, into the beam.

WARNING - Laser beam path should be located well above or below eye level wherever
practicable.

Sighting a prism reflector

Sight the telescope until you see cross-hairs at the center of the prism reflector.

N

Sighting a single prism Sighting a tiltable
single prism

Taking a distance measurement

To take a distance measurement, press (MSR1) or (MSR2) in the Basic Measurement Screen
(BMS) or in any observation screen.

While the instrument is taking a measurement, the prism constant appears in a
smaller font.

If tracking is set to ON, measurements are taken [D5F 1/

continuously until you press (MSR1), (MSR2), or (ESC). Each HAa: 48729117
time a measurement is taken, the distance is updated Jar o 89 8T 46
’ ' SDE 345.678 m g
FT:1 B
HT: 1.588 m
To change the height of target (HT), temperature, or E— Ty P
pressure, press (HOT). See also button, page 42. 1.
& Temp-Fress
]
]
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Viewing and changing the measurement settings

54

Settings that relate to corrections (T-P corr, Sea Level,
C&R corr., and Map projection) are included in the job
settings and are job-specific. To change any of these
settings, you must create a new job. See also Job,

page 86, and Settings (basic job settings), page 90.

1. Hold down (MSR1) or (MsR2) for one second.

<Job Sett 143
Soale @ (ELEEEETE
T-P cort. = 0OW
Seg Lewel  OFF
C&F corr. = B.132

“MS5R1>
2. Tomove the cursor between the fields, press (1 or TEEEEE —F'r"i:E'
© TM:::dE :F‘DrI;IE_y:ise g
. rack .
3. To change the value in the selected field, press .
or (5
Field Values
Target Prism
N-Prism
Const (prism constant) -999 mm through 999 mm
Mode Precise
Normal
Track Track (continuous MSR) ON
Track (continuous MSR) OFF
Target field
o  Ifthe measurement is started with the Target 5P 1/9%
field set to Prism, there is a dash “~" in front of UE : gg“ Eg’ ié”
. : L) r rr rd.
the prism constant. S0 T cnns "
«  Ifthe measurement is started with the Target PT:1 iﬂ
HT: 1.5688 m

field set to N-Prism, there is a right square
bracket “]” in front of the prism constant.

The symbol then continuously moves from left to right over the prism constant

in the display.

The Target setting is used by the TS635 Construction Total Station to apply better
cyclic-error adjustment in distance measurement. The target setting efficiently

eliminates multipath reflection.

An incorrect Target setting may result in measurements outside the precision and

intervals specified for the instrument.

If you aim a prism target in the N-prism mode, the warning message S i =@rial
Hiah!>Trw Prism Mode appears because of the excessive light reflection.
A measurement made immediately after changing the target setting may take a longer

time than usual.
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In this chapter:

HA reset and angle operations
Station setup

Layout menu

Programs menu

Recording measurement data

Switching between display
screens

CHAPTER

This chapter describes the menu and display
screens, and TS635 Construction Total Station
applications.

Use the following keystrokes when working in
the display screens and when you use the
applications:

To switch between Press (DSP). See also
display screens page 83.

To change HT Press

To record points Press
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HA reset and angle operations

To access the Angle menu, press in the Basic
Measurement Screen (BMS). To select a command from
the Angle menu, press the corresponding number key.
Alternatively, press (8 or (v) to highlight the command
and then press (ENT).

Setting the horizontal angle to 0

[T gte[[=]
| Ho: 34°88° 287 |
1. EE==1n
2 Input Andgle

Press (1) or select &i—%=1t in the Angle menu. The display returns to the BMS.

Entering the horizontal angle

1. Press(2or select Irirut in the Angle menu. The
HA Input screen appears.

2. Use the numeric keys to enter the horizontal
angle.

3. Press(ENT)
To enter 123°45'50", key in 0 ().

HE Ihput

* Input Horizontal Angle 8

The displayed value is rounded to the minimum angle increment.

Station setup
To access the Stn Setup menu, press in the BMS.

To select a command from the Stn Setup menu, press
the corresponding number key. Alternatively, press (1) or
to highlight the command and then press (ENT).

The last function used is highlighted.
The station setup options are:

e  Baseline, page 57

e Known, page 58

e Base XYZ, page 60

e«  Remote BM, page 60

*  BSCheck, page 61
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Baseline

Select this option for a two-point resection along a known line.

1. Press(1)or select BaseLine from the Stn Setup

—5th Setup
menu. F‘J___FE'E"’ Wbazeline
2. Enter a known point as P1. : : Eggggtign
Ifyou enter a new point name, a coordinate input ﬁ : Ease tKTEN é
CEEMOTE

screen appears.

Sight P1 and press or to take a
measurement. Press (ENT). HA: 8" aa" gg™
= HD: 9.¥6 m
] 24.98 L
u

¥ Pross [ENT] to next PT

3. Choose how you want to define a known line: [Tnput PZ]

1.
- To define the line by entering P2 Abl-lﬁ’_ E-%E-d. "
coordinates, press (i) or select B Cooi . == TRz A
- To define the line by entering the azimuth, % a
press (2 or select Bw finmle.
a. IfyouselectBw Rri=le,theazimuthinput [Trput Ancle]
screen appears: Enter the angle value and 1
press (ENT). Hea: i u
' |
A measurement screen appears. [
# HAngle of P1-PE Line
b.  Sight P2 and press or to take a
measurement. Press (ENT).
After the measurement to P2 is completed, 1.7
press (ENT). The coordinates of the station are X Z24.99
calculated. E 1 g - EE W
# Prass [ENT] £o rocord @

4. To record the station, press orthe RELC

softkey. D5P REC
5. To check the measurement, press the [»5F i
softkey. If you defined the line by entering its HO: 4.19
azimuth, the HD and VD between P1 and P2 are WD 2.86 Iy
displayed. # Press [ENT] to record W

If you defined the line by entering the P2
coordinates, the difference of HD (dHD) and VD
(dZ) between your measurement data and input
coordinate data are displayed.
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6. Enter the station name, the height of instrument 57T
(HI), and a feature code (CD) if required. The HI:

station name defaults to the last recorded PT + 1. | C[i:
BS:
7. Backsight (BS) defaults to the first point (P1). To *

change the selected point, highlight the BS field
and then select the Cihanse softkey.

8.  To finish the setup and record the station, press
in the BS field.

Known

Select this option to set up a station with known coordinates or azimuth.

1. Press (2 or select kricary in the Stn Setup menu. —etn S otup

1. Bazeoline

2. Enter a point name or number in the ST field. a

- Ifthe input point number or name is an z Rezection
existing point, its coordinates are displayed ﬁ cov,zy - Base nYL @

5.
and the cursor moves to the HI (Height of Remote BN G
instrument) field.

- Ifthe point is new, a coordinate input screen appears. Enter the
coordinates for the point. Press after each field. When you press in
the CD field, the new point is stored.

- Ifthe specified point has a code, the code appears in the CD field.
3. Enter the instrument height in the HI field and then press (ENT).

4. Inthe Backsight screen that appears, select an input method for defining the
backsight point:

- Tosight the backsight by entering coordinates, see the following section.

- To sight the backsight by entering the azimuth and angle, see page 59.

Sighting the backsight by entering coordinates

X
z Back5| ht pomt
i A (Xb, ¥b, Zb
S T
< PR
+ I /
c /
7] ;.
E }:ﬁ // //
3
XQfrommmmmmoe e E Station point
£ (Xi, i, )
Yo Yb v
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1. To enter coordinates for the backsight point (BS), [Eackzight
press (1) or select it of from the Backsight oy o [HATRRN
screen. T BAngle
2. Enter the point name. If the point exists in the ﬁ iﬂ
job, its coordinates are shown.
3. Ifyouintend to take a distance measurement to
the BS, enter the height of target in the HT field.
4. Sight the BS, and then press to complete the
setup.
HA Azimuth calculated by _
coordinates 1f
Ha: S52°57 27"
HD: fi
Sh: m |
* Sight BS & [MSRISENT] &
If measuring to a known coordinate BS, press 5
to display a QA screen. The QA screen shows || 4iI[iz -8.835 m
the dHD and dVD values, which indicate the dHD: 8.819 n
difference between the measured distance and — -]
the distance calculated from the known * Procz [ENT] to finish 8
coordinates.

5. Torecord the station, press (ENT).

6. To finish the station setup after taking a distance measurement, press (ENT).

Sighting the backsight by entering the azimuth angle

Backsight point

Azimuth

Instrument height

YO

Station point Y
(Xi, Yi, zZi)

1. To enter the azimuth angle to the backsight Eackzight
point, press (2) or select Hri= 1 & from the hey 1. Coord.
Backsight screen. AFy Qe |

2. Ifthere is no point name for the BS, press on ﬁ
the BS field.
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3. Inthe HA field, enter the azimuth angle to the BS point.

If you press without entering a value in the HA field, the azimuth is
automatically set to 0°00'00".

4. Sight the BS point and press (ENT).

1/
Ho: 5257 27
HL: M
She: 11

* Sight B5 & [MSRIIENT] g

Base XY2

Select this option to change the instrument XYZ values.

Base XYZ does not store an ST record in the job, so the BS Check cannot check the
backsight if you enter a station using the Base XYZ option.

You can use this function without an open job.

1. Press(gorselectBaze
mentu.

* from the Stn Setup

—3Stn Setup
1.BaselLine

. HA -~ 2
The current instrument XYZ values are shown as L : .\,.,
lBase XYZ g
the default. “Remote BM g

(XY, 2)
2. Enter the new instrument XYZ values and then % *BS Check

press (ENT).
3. Do one of the following:

- Toreset the horizontal angle, enter a value in the HA field and then press
ENT).

- Ifyoudo not need to reset the horizontal angle, leave the HA field blank
and then press (ENT).

The Stn Setup menu appears.

Remote BM
Select this option to determine the station elevation.

1. Press(4)or selectF . B from the Stn

Setup menu. B SetufBaseLine

2. Enter the BM point and press (ENT). The point il : gnowHX¥2
appears briefly. The cursor then moves to the HT @ . F = ¥
gdRemote BM I

field. 5-BS Check

3. Enter the HT and then press (ENT).
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4. Sight the Bench Mark point and then press [REM]
or (MSR2). HA: Z269°487 357
Wh: m
HD: m
* Sight BM point and ]
Press [MSR]
The updated station coordinates are displayed. R —88. 771
You can change the HI in this screen. T -28.146 |B
Z: d4.5808
5. Torecord the updated STN, press (ENT). ST T-37 a
HI: LI m
When the HI setting is changed, the Z coordinate is AREEM..... a
updated before the station is recorded.
You must complete a station setup before you use the Remote Benchmark function.
BS Check
Select these options to check and reset the backsight direction.
Note - Complete a station setup before using the BS check function.
This function always refers to the backsight point from the last station (ST) record
stored in the current open job.
1. Press(5orselectB% Check inthe Stn Setu
eSS P =Stn Setwp
: gs ‘Baseline
"R = 2Known
3.Base XYZ

The HA field refers to the current HA reading,
and the BS field refers to the BS in the last station
setup. Enter station coordinates for observations
without recording data.

2. Do one of the following:

- Toreset the horizontal angle to the HA set

in the last station setup, sight the BS and then select the F

press (ENT).

- To cancel the process and return to the BMS, select the fitx 1 softkey or

press [ESC).

o

“.Remote BM &
S.

Hoa:  B8°88” gz~
ES:  B°88° ag™
% Check the Backsight
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Layout menu
To access the Layout menu, press in the BMS.

To select a command from the Layout menu, press the
corresponding number key. Alternatively, press (\) or
to highlight the command and then press (ENT).

The last function used is highlighted.
There are four layout options:

e L-O to Point, page 62

e L-Ofrom Line, page 63

e L-Ofrom Arc, page 64

e« XYZ, page 65

L-O to Point

~ @8l -0 to Point
~ &L=0 from Line
-0 from @rc

%“"*"XE Hn

Use this method to lay out a point based on the down, out, and dZ location to a

specified line.

1. Press(iorselecti.~i1 o Foint from the
Layout menu.

2. Enter the first point (P1) along the line.

Alternatively, select the 1=F softkey to measure a
point.

L b | e e

8 -0 to Point
~" a1L-0 from Line

AP 3.1 ~0 from Arc

@ iz g

If you press without entering a PT name, you TR 700, 388
can enter temporary coordinates. Temporary E: -188.552 (B
coordinates are not recorded in the job. Z: 69.528
|
3. Enter the second point (P2) along the line. * TEiS PT '.-.li!:|I I'Iljl:lt [
g recorda
4.  Enter offsets to the line.
To enter the value 0.0000, press in a blank field.
Sta Distance from P1 along the line MnEut of feots)
0o/s Distance perpendicular to the line D 48.358 mn 1
(+) Right side of the P1—P2 line Out:
) Left side of the P1—P2 line dZ: iﬂ
dz Difference in height from the line

5. Rotate the instrument until the dHA is close to 0°00'00".

6.  Sight the target, and then press or (MSR2).
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When a distance measurement is taken, the
difference between the measured point and the
design point appears.

7. Torecord the point as an SO record, press (ENT).

Note - Press to switch between display screens. See
also page 83.

17°H8™ 427

mni T

* Press [ENT] to finish

The following figure shows the terminology used to guide you to the required point.

il

R Out
\f el
= < i Cut
RPANIRY

P / ey

In

—
;I\IEI\

L-O from Line

Select this option to measure distance and offset values along a specified line.

1. Press(2orselect L—0 from Lirne from the
Layout menu.

2. Enter the first point for the reference line.

Alternatively, select the &R softkey to measure a
point.

If you press in the Record PT screen, the
measured point is used but not recorded in the
job.

3. Enter the second point for the reference line.

—Layout————
pz M L-0 to Paoin

(| -0 from Line

..j;llut i L-0 from @rc o

-4 g

Dun

P

4. Enter an asterisk ( for example, A*) in the PT field to perform a wildcard search.
A list of matching points appears. Highlight a point in the list and then press

ENTJ.
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The following figure shows how to determine or input a location relative to a
line used for Layout.

PT2 Prism
dz :* PT2
Out p
Prism PT1e 5
PT1 ~— Dwn

Plain view Side view

5. Sight the prism or reflective sheet and press or (MSR2).

Dwn Horizontal distance from P1 to the
measured point along the P1-P2 line LIHE 1/4
Dwhs B.81 m
out Horizontal offset from the P1-P2 line to out: -8.82 ‘rﬂ-
the measured point d: —-1.57 m A
. _ . i
dz Vertical offset from the P1-P2 line to * Prass [ENT] to finish

the measured point

Note - Press to switch between display screens. See also page 83.

L-O from Arc
Select this option to measure distance and offset values on the arc-curve.
1. Press(gorselecti.~1 from Hro fromthe — E
Layout menu. . e L-0 to Point
et 2 s
2. Enter the start of the curve point (P1) and the et : __
azimuth of its tangent line (HA1). B & nn
Alternatively, to enter P1 by direct measurement, L
select the MR softkey.
3. Choose a method to define the curve.
Define Curve
3.
Ha & Rad-HAZ
- *Rad-Lenath
g
P2' f?}rll be any point on the tangent line that is to Theut Curve]
creene P2EECTM. e
4. Intheradius (Rad) field, enter a positive value for |HRZ: ... g
a clockwise curve. Enter a negative value for a [

counter-clockwise curve.
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AL

) 2
Pl AZ,
(NLEy) . Pg
(N2.E;)
LY
Rad 0

Once you entered all factors, the TS635 Construction Total Station calculates
the curve. If the curve length (Len) is too large for a circle of the given radius, the

curve is shortened.

Note - Press to switch between display screens. See also page 83.

XYz

Select this option to specify the layout point by coordinates.

1.
2.

Press (4) or select % in the Layout menu.

Do one of the following;

- Enter the point name that you want to
establish and then press (ENT).

- Specify the point by code or radius from the
TS635 Construction Total Station. If several
points are found, they are displayed in a list.
Press () or (v) to move up and down the list.
Use (<) to move up one page, or (>) to move
down one page.

Highlight a point in the list and then press (ENT).

The delta angle and the distance to the target are
shown.

Rotate the instrument until the dHA is close to
0°00'00". Press or (MSR2).

dHA Difference in horizontal angle to
the target point
HD Distance to the target point

=Layit———r—r

LL-0 to Point

(X¥.2) 2-0 from Line
“ @ *L-0 from Arc

@ 7 Er—

EENE

?,FEHEE
B, HEMHOLE

OF A1 665, CODECODE |5
OF ] 1 BE8.

PT-H1HAE-2

dHA:
HO =

8° 88" ag™
87.541 m

[}
¥ Sight the target ]
and Press [M5R]
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Ask the rod person to adjust the target position. When the target is on the
intended position, the displayed errors become 0.000 m (0.000 ft).

dHA Difference in horizontal angle to
the target point

R/L Right/Left (Lateral error)

IN/OUT In/Out (Longitudinal error)

CUT/FIL Cut/Fill

dHA+  B8788” 26™
R+ B.855 m
IM + B.928 m
FIL+t B.836 m

¥ Press [ENT] to record

Once a measurement is taken, the Cut/Fill value and Z coordinate are updated

as the VA is changed.

To record the point, press (ENT). The PT field
defaults to the specified PT + 1000.

o -~ | o Qp—

TR =

Press (MENU) and then select S&t i

Use the Add Constant field to specify an integer.
The integer is added to the point number that is
being laid out to generate a new number for
recording the layout point. The default value is
1000. For example, when you stake out PT3 with
an Add Constant of 1000, the default value in the
SO field (layout record) is 1003.

The display then returns to the observation
screen. Press (ESC). The display returns to the
PT/CD/R input screen. If you entered the
stakeout point using a single point name, the PT
defaults to the last PT + 1.

If you selected a point from the list, the display
returns to the list, unless all points have been
selected. Press to return to the point input
screen.
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TE 567.388
E: -121.146
z: 8.588
PT:AlBH-1HEZ
Ch:

<Rep
Rec Data:Od 1]
Ch field = QFF "
Add const STERTEL. .
-]
] 2T
H&: 3716 297
Wh: B.T28 m
HD: 181.982 m
* Hold [M5R] for 1sec [
to change MSE mode
UF,A188, FEHCE
P, 5181,
UF,A188 -1, MAHHOLE
LUFP., 8188 -2
[}
|UP:n1aéa,’ .
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Advanced feature: Specifying a layout list by inputting points by range

1. Select the Fr =T softkey when the PT field is
selected.

2. Enter the start point (Fr) and the end point (To).
The range between Fr and To must be less than
1001 points.

- Ifexisting points are found between Fr and
To, a point list appears.

To highlight a point in the list, press (1) or (v).
To go to the layout observation screen, press

(ENT).

- Ifyou have assigned a control job, and
additional points are found in the control

job, the 1 1 softkey appears under the list.

Programs menu
To access the Programs menu, press in the BMS.

To select a command from the Programs menu, press
the corresponding number key. Alternatively, press () or
to highlight the command and then press (ENT).

The last function used is highlighted.
The Programs menu has the following options:
«  RDM (Radial), page 69
e RDM (Cont), page 69
e« REM, page 70
e V-Plane, page 70
e Cogo, page 71

Input Paint
FT:R

Rads o m

Ch: ig
FrsTo List 5t:

[Input Point Ranoe|

Fr:plas
To: AZE0M

OF > 6188 -1 , HAMHOLE

Op. G166-2.

OF. G166-4. A
P} A1@&-5; CODECODE BN g
.................................... [l:tr-\.l:l
— Programs

pz 1 MR

] 2 ROMCCont.
: pa 3 REM A
L.
ﬁ - Cogo g
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68

Remote distance measurement (RDM) - overview

RDM or “Remote distance measurement” measures the horizontal distance, vertical
distance, and slope distance between two points.

O Second sighting point

First sighting

point y
ﬁ IrVD
N A ] Q.

First sighting "

point )
© station point

rSD Slope distance between two points

rvVD Vertical distance between two points
rHD Horizontal distance between two points
V% Percentage of grade (rVD/rHD) x 100%
rGD Vertical grade (rHD/rVD):1
rAZ Azimuth from first point to second point

Difference between RDM (Radial) and RDM (Cont) measurement methods

RDM (Radial) calculations are made with reference to the first point. RDM (Cont)
calculations are made with reference to the two preceding points.

P1

RDM(Radial) RDM(Cont)

Trimble TS635 Construction Total Station User Guide




Applications 4

RDM (Radial)

Choose this option to measure between the current point and the first point measured.

1. Press(ijorselect Rl:MiFadial» inthe

Programs menu.
2. Sight the first point and press or (MSR2).

The distance from the station point to the first
point appears.

3. Sight the second point and press or (MSR2).
The distances between the first and second point

are displayed.

rSD Slope distance between two points

rvD Vertical distance between two
points

rHD Horizontal distance between two
points

4. To change display screens, press (DSP).

rHA Azimuth from first point to second
point

rvV% Percentage of grade (rVD/rHD) x
100%

rGD Vertical grade (rHD/rVD): 1

5. Press to exit.

RDM (Cont)

—Progranz—————
pa - [EENEERTER

] 2 ROMCCont.
: pa 3 REM A
L.
ﬁ - Cogo g

(R0 /7
r5hoe 31.99 m
W0 B.48 m |
rHD: 31.99 m

* Sight PT & Press [M3R] &
Press [ESC] to return

[ ROIE| 2
rHé:  53°81° 38™

Y Z_98%
&0 34.54@8: 1

% Siaht PT & Press MGR] 3
Press [E5C] to return

Choose this option to measure between the current point and the immediately

preceding point.

1. Press(2)or select Rl Cant . » from the
Programs menu.

2. Follow the procedure as for a radial RDM
measurement. See also RDM (Radial), page 69.

—Programs————
pz '-RDM(Radial)

P QBRDM(Cont.)
: r3 :REN g
% b Y=-Plane g

P“ s.Cogo
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Choose this option to measure a remote elevation.

Note - A prism is required only at the sighting (target) point.

Arbitrary point g

Vh

Sighting point

Station point

VD

Vh = HD-tan{90°-0) — VD + HT

Press (3) or select REM in the Programs menu.

Enter the height of the target.
Sight the target point and press or (MSR2).

Loosen the vertical clamp and then turn the

oL o=

—Programs

1.RDM(Radial

»  2RDM(Cont.)

i A[E] A

""" l T wU-Plane -
5 Cogo

telescope to aim at an arbitrary point.
The difference in elevation (Vh) appears.

5.  Press to exit.

V-Plane

Choose this option to measure distance and offset values in the vertical plane, using

the 2-Pt Reference Plane function.

P2
OO0
Shits
Pl @ e Baseline
"~ Sta —

1. Press(4)or select Li-F 1 are in the Programs
menu.

2. Enter the first point in the vertical plane:
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a. To enter the first point by direct Ha: 147°29° 11—
measurement, select the MZF softkey. A gg i 98t 2T 487
: fi

temporary observation screen appears. T i EEE T

|
b.  Press (MsR1) or (MSR2). The Record PT screen | * Siiht PT & Pross [MSR] &

appears.

c. Enter avaluein the PT and CD fields, and
then press (ENT).

3. Enter the second point in the vertical plane. To do this, repeat Step 2.

Once the plane is defined, the calculated Dwn and dZ values are updated as you
move the telescope. No distance measurement is required.

Dwn Horizontal distance from P1 to the

target point along the baseline HA:  B7°24° BS”MS
dz Vertical distance from P1 to the Va: 87°52° 14
target point A
i
* Press [ESC] to return
Note - Press to switch between display screens. See also page 83.
4.  Press to exit this function.
Cogo
Choose the Cogo option to perform coordinate
. —Progranzs—————————
geometry (Cogo) calculations. iy 1. ROMcRadial
T . B 2RDMCont.)
0 open the Cogo menu, press (5] on the Programs T 3. REM
|
menu. e :
o, CEEE G

There are five items in the Cogo menu:
e Inverse, page 72
e Input, page 74
e Area & Perm, page 76
e Down+Out, page 77

e Intersection, page 78
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72

Inverse

Choose this option from the Cogo menu to calculate angle and distance between two

coordinates.

Press (1) or select Irivier == in the Cogo menu. The
Inverse menu appears.

PT-PT inverse

PT-PT calculates the distance and the angle between
two input points.

To calculate a PT-PT inverse:

1. Press(1jor select FT~FT in the Inverse menu.

2.  Enter the first point number or name, and then

press (ENT).

If you press without entering a point name, a
coordinate input screen appears, and you can enter
coordinates. These coordinates are not stored to the
database. If you want to store the point, specify a new
point name.

3. Type the second point number/name, and then
press [ENT). If necessary select the Fi%E softkey to
shoot the point on the spot so that you can use it
in the calculation.

The azimuth, horizontal distance, and vertical
distance from the first point to the second point
are displayed.

4. Do one of the following;

- Toreturn to the PT input screen, press (ESC).
- To return to the Cogo menu, press (ENT).
- To change the contents of the result screen,

press (DSP).

Gd
V%
rSD

Grade (HD/VD)
100/Gd
Slope distance PT1 to PT2
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—Cogo ;
1 P2
f_i_-"' Larea & Perim
&% SDowntOut

71 S Intersection

—Ihwversg————
l{FT-FT
dl];m 2 3Pt Angle
pa

ff’fJ i

P ]

Input P1 -+m pz

i

g

PILodqel.......... 2

FZz:

Input P2 -*m [
P
P12348 ... g
Pe: g
PT-PT 1/
Ha: 58°39° 29™
dHD: 34.578 n
dub: B.841 n
¥ Press [ENT] to finish
FT-FT 2/
Gd: G.28:1
Vi 18.588%
rs0: 144672 m

* Press [EMT] to finish
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3Pt Angle

If you choose 3Pt Angle, the TS635 Construction Total
Station calculates the angle between two lines defined
by three points.

To calculate a 3Pt angle:

1.

Press (2) or select %+ Frizle from the Inverse
menu.

P1 is the base point. Two lines are to be defined
by P2 and P3, both from P1.

Enter the P1 point name. Alternatively, use the
MZR softkey to take a measurement to the point.

Enter the second point (P2) to define the
baseline, P1-P2. The angle (dHA) is measured
from the baseline.

Enter the third point (P3) to define the second
line, P1-P3.

When you press the MSR softkey, a temporary
measuring screen appears. Sight the target and

press (MSR1) or (MSR2) to take a measurement.

After the measurement, a recording point screen
appears. To store the measured point, enter the
PT, HT, and CD values and press (ENT). To use the
point without recording it, press (ESC).

When you have entered three points, the
instrument calculates the angle and distances.
Do one of the following;

- To return to the Inverse menu, press (ENT).

- To return to the Input BasePt screen, press
ESC).

— Ihverze
LPT-PT
P2 e
dH#A i
P i
P3

MsrPT
Input. direction| .-q,‘3

Pl21@08 o
PeEM
P3:

MsrfT
Input_direction| rfé

P210R). o g
P3: [
K

HA:
WA
She
HT:

147297 117
94" 27" 48T

11}

JPL Angle
587397 297
1: 34.578

B.841

=flistance bet P1-F2
% HOZ =Distance bet P1-P3
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Input

Choose this option from the Cogo menu to calculate and manually input coordinates.

To enter the Input menu, press (2) or select It from
the Cogo menu. There are three functions in this menu
for recording new coordinate points.

Azimuth+HD input

To calculate a coordinate by an angle and distance
input from the base point (P1), press (1) or select HF+HL:
from the Input menu.

Enter the base point, P1. Type the point name and press
ENT).

Enter the azimuth, horizontal distance, and vertical
distance. Then press (ENT).

For example, to enter 123°45'45", type 123.4545 and then
press (ENT).

If you do not enter a value in the dVD field, the value
0.0000 is used.

A recording point screen with the calculated
coordinates appears. The PT field defaults to the last
recorded point + 1.

Press to store the point.

Traverse

To calculate a new point based on two defined points
and the angle, horizontal and vertical distances from
the line defined by those two points, use the Traverse
(2Pt Angle) function.

Press (2) or select T a2t == in the Input menu.
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Qllnput |

% area & Perim
4. DgendOut

|
g
5 Intersection

& Traverse
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.ot Bnput XYZ o g
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Input. Pl L
G-

PLEACIOM. i g

H: 4567 .388
E: 288. 146
Z: 8. 584
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2O

To enter P1 and P2, enter point names or take
measurements to targets.

Enter the plus-minus angle, horizontal distance, and
vertical distance from the baseline defined by P1-P2.

If you do not enter a value in the dVD field, the value
0.0000 is used.

When you press in the dVD field, a new point is
calculated. The name in the PT field defaults to the last
recorded point, + 1.

To record the new point and return to the point input

screen, press (ENT).

P1 (the base point) defaults to the previously recorded
point value. P2 defaults to the previous P1 value.

Input P1 ﬁ].fj;:ff

PL:STEM...oo
= A

F2)
Input P2 Piay
PLILBZ Lo
P2:STEM....... N
N

* Prass [ESC] to finish

Tip — To continuously calculate a new point, enter +Ang, HD, and dVD from the previous
bearing line. This is a convenient way to enter Traverse points.

Entering coordinates

To manually enter the XYZ coordinates, press (3) or
select Irrut #4%E from the Input menu.

The PT name defaults to the last recorded PT + 1.

Enter the coordinates using the numeric keys. To move
to the next field, press or (v)in a field.

To store the point as an MP record and return to the
point input screen, press in the Z field. The default
PT is incremented to the next value.

You can record NE, NEZ, or Z-only data.

L
1 HA+HD
& Traversa

PT:5H83
Ch:REOAD g

4567 .388 |
PAA_14R

- REC %YZ - I
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Area & Perm

Choose this option from the Cogo menu to calculate area and perimeter.

Press (3 or select fr- =& # Fsr im inthe Cogo menu.

To take a measurement, enter the first point and press
(ENT), or select the M=k softkey.

In the upper right corner of the screen, a counter
indicates how many points you have entered.

To input point numbers consecutively, use the Fr -~ T
softkey. See also Advanced feature: Entering a range of
points, page 76.

If you enter a new point name, you can enter new
coordinates and record the point. If you do not want to
record the point, press without entering a value in
the PT field. An XY coordinate input screen appears.

Continue to enter points until you have defined all the
points in the lot. Then, press (v) to calculate the area and
perimeter.

The first and last points that you enter are joined to
close the area. You must enter the points in the order in

which they define the lot. You can enter up to 99 points.

Press to exit from the function, or press to
return to the previous screens one by one.

Advanced feature: Entering a range of points

To quickly enter a sequential range of points, use the
range input function. To access this function, select the
Fr - T softkey in the No. 01 or No. 02 input screens.

Enter the start point name in the Fr field and the end
point name in the To field. You can include letters and
hyphens in the point names, but the last character must
be numeric.
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| {  *Input
R o2 B Poril
“DowntOut 8
S Intersection

Input PT
PTM

MsrPT FrsTo List Stack

M: 188_5688
E: 2a8.3850 an

[}
¥ This PT will not [
be recorded

Input PT

PT:EM.......

¥ Press [Calc] t@'ﬁ;}'&[.]};'{;;'i
Area and Perimeter [
List. Stack

MsrPT Calc

& =
"R op6.918 f2
Perimeter:

148.350 ©

¥ Press [ESC] to return

Input PT

PTER.

MsrPTFr/To List Stac

[Input Point Fanoe|
Fr: I
To:
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To start searching for matching points, press in the
To field. The counter shows the number of matching
points found.

When the search is complete, you are returned to the
Input PT screen.

Select the =1 softkey to calculate the area and
perimeter, or enter point names in the PT field.

Press to return to the Input PT screen where the
preceding point name appears.

[Input Point Fanoe|
Fr:fa-180
Find Pointss 1 [g

* Press [E5C] to abort

Input PT

PT:N.....

# Press [Calc] to calculate g
frea and F‘erimete [

Note - Ifyou search for a point when a control job is specified, and the system cannot find
the point in the current job, the control job is also searched. If the point is found in the
control job, it is copied to the current job as a UP record. See also Setting the control job,

page 89.

Down+Out

Choose this option from the Cogo menu to calculate coordinates from Down and Out.

Press (4) or select [nzwry & Ot in the Cogo menu.

Enter the base point (P1).

Specify the azimuth bearing. To do this, enter a value in
the HA or P2 field. P2 is a second point on the line.

— Cogio
. Vinwverse
fout * Input
nur/ e 3 fres & Perim
oot
i 5 Intersection
P
Input P1 &
PL:PI1OM. oo
PZ: &

Input HA or P Pit}/

Ha: i

Enter the horizontal distance along the baseline (Dwn), the horizontal distance
perpendicular to the line (Out), and the vertical distance (dVD).
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Down+out e

Dwn: .. 58.558 0

Out:  T7.25%8 m

GIUVED [ N
¥ dvD based on P12

A negative value in the Dwn field means the opposite direction along the defined

bearing line.

A negative value in the Out field is for the left-hand side of the bearing line.

To calculate the coordinates of the point (PM), press
in the dVD field. You can change the Z coordinate
here.

To record the point, press in the CD field.

The coordinates are stored as a CC record.

Intersection

oE 4567. 388

i 208146 |0
7: TG

PT:86 .
Ch:CLRE 5
oE 4567. 388

v: 2008, 146

we 4567 . 348
N PAA_14R

- REC %YZ - I
TO:LURE 8

Choose this option from the Cogo menu to calculate coordinates using intersection

functions.

Press (5) or select It &r ==ct i o in the Cogo menu.
The Intersection menu appears. It has four functions for
calculating coordinates.

Trimble TS635 Construction Total Station User Guide

—LCogo
- - Inverse

~ B ZInput

a7 frea & Perim g
“agy Line & 0S5 0

-
P




Applications 4

Calculating a bearing-bearing intersection

A bearing-bearing intersection is the intersection point

of two lines. To calculate a bearing-bearing intersection:

1.

Press (1) or select Br ria—Hr ria in the Intersection
menu.

Enter the first point name and press (ENT).
Alternatively, to measure directly to the point,
select the sk softkey.

Define the first line by azimuth.

To define the line by two points, select the Ft =
softkey. The Fr field defaults to the P1 point, but
you can change the selected point. In the To field,
enter or measure to the second point.

See also Advanced feature: Entering angle and
distance offsets, page 82.

Do one of the following;

— Interzoction
1.

Pefy | 2 Brng-Dist
|., 3 Dizt-Dist A
FU wpt-Line  §

P

Input P1
npu B

(tAng: 0. 00D

Input HA

(*png:  0.000 T . ooo n

[ 0/S  Pts |
1 B

[Calc HA by Pts]

- Toreturn to the previous screen, press (ENT). The calculated value appears in

the HA field.
- To go to the next screen, press (ENT).

Define the second line by two points or by P2 and
HA.

To calculate the coordinates of the intersection
point, press in the HA field.

The calculated coordinates are displayed. You
can input a Z coordinate if necessary.

Enter a value in the PT field and in the CD field.
To record the point, press ([ENT).

Input He
A}
HA:1685.264 _ = ¢
(2Ang: 0. GE0 [P o. noe n

W Z88. 388

N -64.231

i |

PT:5H3 g
Ch:=CURE [
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Calculating a bearing-distance intersection

1.

80

Press (2) or select Hr na—ri =t in the Intersection
mentu.

Brng-Dist calculates the intersection point
formed by one line and one distance (radius).
Enter a point on the line.

The line can be defined by two points or by a
point and an azimuth.

Enter the second point (P2) as the center of the
circle.

Enter the distance from P2:

- To define the distance (HD) by two points,
select the Ft = softkey.

- To calculate the coordinates of the
intersection point, press in the HD field.

If there are two results, the first solution appears
graphically relative to the P1-P2 line. To display
the second solution, press (J or 5.

To record the point, press when the required
solution appears.

Enter a Z coordinate if necessary.

To move to the PT and CD fields, press (ENT).
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— Interzoction
(FZ) 1.Brrg—Brng

b oLzt
3. hizt-Dist g
|H"' g "*Pt-Line g

P

Ihput P1
E=

PLi4BTIM .
RS s
(thng: 0. 000

B

M =pz 1"l -]

Soution@ ), S |
i

Solutiond & 333 2k
4
N 347.668
i |
PT:504 .
Ch:5IGH |
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Calculating a distance-distance intersection

1. Press(@orselectxi=t~ki=t inthe Intersection menu.

2. Enter the first point name and press (ENT), or Trout P =
select the MzR softkey to measure directly to the o
point. PL:48EM......nn

[

3. Enter the distance from P1 and press (ENT). Iheut HD ;E.j\.

1

4. To define the distance (HD) by two points, select | p1: 485 F
the Ft = softkey. HO:M moog

i

5. Enter P2 and the distance from P2 (HD). -

Input HD \

6. To calculate the coordinates of the intersection . M p; @

point, press in the HD field. EE . i -
M ]

7. Press(dor (3)to display the second solution.

8.  Torecord the point, press when the required :
solution appears. & : g

Plh
: ]

Solution @ & 23E-ERt

9. Enter a Z coordinate if necessary.

10. Press to move to the PT and CD fields. ; || =8.846
PT:SHS g
Ch: &

Calculating a point-line intersection

1. Press(4)or select Ft L irs in the Intersection menu.

2. Enter the first point name and press (ENT), or Tneut Pl
select the MZFR softkey to measure directly to the =
point. ﬁfjf; E3El

(tAng: 0,000
fMsrPT

3. Enter the azimuth, or select the F+ = softkey to
enter another point name on the line. Input HA B _E/

HA:SI
(thng: 0000 | e8:  0.000
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4. Enter the perpendicular point to the line, or

Input P?
select the M=F softkey to take a measurement to i Fell
the point. P2:SOEM. .o
5. To calculate the coordinates of the intersection iﬁ
point, press (ENT). st Stack

IfP1 and P2 are 3D points, the Z coordinate of the W A567. 308
perpendicular point is calculated relative to the E 2HH. 146
P1-P2 slope. PTiA-123 .
6. Enter PT and CD then press to record the Ch:FD -
point.
Advanced feature: Entering angle and distance offsets
To display the offset input screen, select the 0. Thout Oz Fa
softkey. P B
PLESE o
AZIIEPRREN ...
(*hng: 0000 005 0,000 O
In the Ang field, enter a positive value to rotate the line  [Trpit. Az fa
clockwise. Enter a negative value to rotate the line O0ffoots - 1
counter clockwise. i i
s oo [
P2 * E

In the O/S field, enter a positive value to specify an offset to the right. Enter a negative
value to specify an offset to the left.
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Recording measurement data

To record points from any observation screen, press
ENT).

PT defaults to the last recorded PT, + 1.

You can enter the PT name from the point list or the
point stack. See Entering a point from the point list,
page 49, and Entering a point from the point stack,

page 49.
To record the point, press on the last field.
Record PT|
-RECXVZ- |

"]

]
If HA or VA is moved after you take a measurement, but before you press (ENT), the
recalculated coordinates will be stored.
¥f the point name that you want to record alrgady exists ’ﬁ Duplicate PT
in the job, an error message appears. Depending on the .

o . de B.388 n
type of existing record, you can overwrite the old record di's —-1.728
with the new data. See Recording data, page 125. d2: 8.888 n Iii

_m_hr-\.t]. [::,:l“-l-'z]. ....................
If you do not need to record data, press and set <hace
Settines ~ Recto OFF Rec Data:
CD field : OFF
The default setting is OFF. fdd const : 1088
|
g

Switching between display screens

Press to switch between display screens. See the button, page 40. Each time
you press (DSP), the next screen appears. When you press in the final screen, the
first screen appears.

The following line display screens are available.

LINE1 LINE2 LINE3 LINE4
ATk “ HA HA
ouT i LIH LIL

oz 7 Sl H
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LINES

HEx
LD
1

The LINES5 screen is available only if the secondary distance unit is set

settings, page 94.

The following arc display screens are available.

. See also Other

ARC1 ARC2 ARC3 ARC4
DA A HA HH
DT i LIF LI

oz z =1 HIx
ARC5

HEx

LIL

=h

The ARCS5 screen is available only if the secondary distance unit is set. See also Other

settings, page 94.

The following plane display screens are available.

PLN1 PLN2 PLN3
CilidH A HH
a4z » LA
E
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CHAPTER

Menu Screen

In this chapter: Use the MENU screen to access functions and
settings.

To display the MENU screen, press the key.

Job

Settings (basic job settings)
Data

Communication

1sec-Key

Calibration

Time
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Job

Use the Job option to open, create, delete, and manage T

jobs. 1. KNG Calibrate

2. i . Ti
To open the Job Manager, press (i) or select .Jiak: from 3. ggtgmgs Time

the MENU screen. u. Camm. -
5 1zec—kKevs

If jobs are stored on the TS635 construction total
station, the job list appears. It shows all the stored jobs
with the newest job at the top of the list. See Opening
an existing job, page 86.

If no jobs are stored, the Create Job screen appears. See Creating a new job, page 86.

Opening an existing job

The job list shows all the jobs stored on the instrument, Job Manager

: : INTRZ2883  B3-87-01
in descending date order. TTDIUPH ek _ =31

The following symbols provide extra information about P =
jobs: TOKYO
Creat DEL  Ctrl Info

Symbol Meaning
* Current job
@ Control job

! Some of the job settings are different from the current job

Press (%) to move up or (v) to move down the job list. Press to open the highlighted
job.

When you open a job, all job settings are automatically changed to match those used in
the open job.

Creating a new job

1. Select the :r =&t softkey in the job list.

# Tob Manager
OM123  B2-BE-21

K

B0 =1 B2-8E-12
MTREOL & B2-A8-1T
H526 -3 B2 -H5 -6

T OROHAMA B2 -HE -2
Creat DEL  Ctrl Info

MI
*T0
Ca
5]

2. Enter ajob name of up to eight characters. Select [Fragta Job]

ENT). Job name @ TRECTE d
|
3. Do one of the following: ¥ MA% § characters .
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- Tocheck the job settings, select the et &
softkey.

- To create a new job using the current job
settings, press or select the [k softkey.

Job settings

Job settings are separate from other temporary settings.

Create Johl
Job name: HERSEE-F

* Pross [OK] to create
[Sett] for Job settings g
fbrt Sett

Job settings are established when a job is created, and cannot be changed. This ensures
that the data in a job is correctly stored in the database, and that all necessary

corrections are applied when you store each record.

To move between fields, press (1) or (v]. Alternatively, to move to the next field, press (ENT).

To change the setting in the selected field, press (<) or 5}

To confirm the job settings and create the job, press in the last field.

Screen 1

Scale Factor 0.999600 to 1.000400
T-P correction  ON / OFF

Sea Level ON / OFF

C&R correction OFF/0.132/0.200

Screen 2

Angle unit DEG / GON /MIL
Distance unit Metre / US-Ft / I-Ft
Temp unit °C/°F

Press unit hPa /mmHg/inHg

<Job Sett 143
Soale @ (ELEEEETE
T-P cort. = 0OW
Seg Lewel  OFF
C&F corr. = B.132

<Job Sett 253
frngle © [HEE
Diztance @ Metre
Temp = °C
Preszsz : hPa
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88

Screen 3

If you select US-Ft or I-Ft, an additional settings
screen appears. Use this screen to specify whether to
display values in Decimal-Ft or Ft-Inch.

VA zero Zenith / Horizon
Order NEZ / ENZ
Deleting a job

<Job Gett 253
gnale = DEG

Decimal-Ft
Ft-Inch

<Job Sett 373
V& zero:
Order: HEZ

Note - There is no undelete function in Job Manager. Before you press or select BEL.,
make sure that the selected job is the one that you want to delete.

1. Inthejoblist, highlight the job to delete.

2. Select the *EL softkey. A confirmation screen
appears.

3. Do one of the following:

- To delete the selected job, press or
select the EL softkey.

- To cancel the deletion and return to the
previous screen, press or select the
Akt softkey.

After you delete a job, the job list appears.
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2 Tob Manager#
HIKOM1Z23 B2-86-21
#TOKYO-1 HZ-EBE-18
COMTROL @ B2-86-1T
HZEEZE-3  B2-A5-26
T OROHAMA B2 -HE -2

Creat DEL  Ctrl Info

Delete JOB

Jnhrmme:TDKDHﬁMﬁi
¥ Are woy sura? %
fbrt DEL

[W]=][=) =] Jﬂm
= Deleting Job - I
F
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Setting the control job

A control job has the same format as a standard job. You can open and modify it like
any other job, and you can use it to record any measured data.

To set the control job:

1. Highlight the job that you want to use as the I:HaL . 2 R
control job. HEREZE -5 B2-B5-=5 Ag
YOROHAMA  B2-B5-28 g
2. Selectthe izt r 1 softkey. reat DEL  Citrl Info

A confirmation screen appears. Control Job <0H]

3. Do one of the following: Job name: NIKOW1IZS i

¥ Seft this Job as

- To set the selected job as the control job, the Control Job? in
press or select the W=z softkey. (Mo Yes |

- To cancel the process, press or select
the Hi softkey.

If a control job is already assigned, the newly Control Job <0FF2]

assigned control job replaces it as the control job. [ton name: CONTROLS i

To clear the selected control job, highlight the ¥ Stop using this Job
current control job in the job list and select the g3 the Control Job? g
Lt 1 softkey. Then press or select the ¥a=

softkey.

Displaying job information

To display job information, highlight the job name and
then select the I+i¥ = softkey.

L0

COMTR

B2EG2E-3  B2-B5-26 g
YOROHAMA  B2-B5-28 g
reat Ctrl Info

The Information screen shows the number of records in - [Thfarmation]
the job, the free space, and the date when the job was T0E name: HIEOHL 25 I
created. Free space indicates how many points can be rerords 1 564

stored in the job. Free space @ 11267
Created = ZAH7-HE-21

To return to the job list, press any button.
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Settings (basic job settings)

Use the Settings menu to configure the basic job HEHD
settings. 1. KNG Calibrate
& Zettingz T Time
Press (2 or select Set t iraz on the MENU screen. EN ) atal 4 I
4. Comm. ig
5 lzec—Keys
Some job settings, as identified in the followin
) 5 o 5 ’ﬁ Job Settinogs
sections, cannot be changed once a job is created. If will be changed
you attempt to change any of these settings while a job
is open, a confirmation screen appears, asking you to * Close the current Job? [&
create a new job with the new settings, or to work with  [[AbrE - [Ok]
the new settings without recording any data. See
Settings, page 126.
Angle
To c'hange the angles, press (1) or select Hriz 1= in the AT
Settings menu. .AEEE & FPurSave
= [listance ™Rec
3- Coord, BOthers
4- Coit.
5- Unit,
VA zero Zenith / Horizon ZAnaie>
Resolution 1" /5" /10" VA zero:
02/1/2 mgon RE'SD[LIt-IDT‘I - I
0.005/0.02/0.05 mil ]
The VA zero job setting cannot be changed once a job is created.
Distance
These settings cannot be changed once a job is created.
To change the distance, press (2) or select L & in the Settings menu.
Scale Numeric value between 0.999600 and <Oistances
1.000400 Scale : [CEEREET (@
T-P corr ON/ OFF E—P Eu:nr*r*.l : SﬁF
eq Lewvel .
Sea Level ON / OFF . |
caLeve C&R corr. @ B.132 i
C&R corr OFF /0.132/0.200
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Temperature and pressure corrections
106 P x (13 5915()1000§go 665)
. X .
K= 275_
273 4+ T
SD' = (1+L)><5D
1000000
SD Slope dist. (before adj.)
SD' Slope dist. (after adj.)
K Compensation coefficient
Pressure (hPa)
T Temperature (°C)
Sea-level corrections
HD xR,
HD' = ———
Re+Zgy
HD Horizontal dist. (before adj.)
HD' Horizontal dist. (after adj.)
Zstn Instrument-Z
Re 6370 km
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Curvature and refraction corrections

Because the surface of the earth is curved, the vertical difference (VD and Z) at the
measurement point, as referenced to the horizontal plane, inevitably includes some
error. This error is called curvature error. Also, because the density of the air
surrounding the earth decreases with altitude, light is refracted at different rates at
different altitudes. The error caused by this change in refraction is called refraction

error.
Curvature error (A AY) Refraction error (A AT)
P ! .
Horizontal ,
direction Al
E—-—}— A1l
P A
2.
HD = up - SDISNQVA)(| k)
2R, 2
HD’
VD' = VD + 1-k
(1K)
HD Horizontal dist. (before adj.)
HD!' Horizontal dist. (after adj.)
VD Vertical dist. (before adj.)
VD' Vertical dist. (after adj.)
SD Slope dist
VA Vertical angle
6370 km

C&R constant (0.132 or 0.200)
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Coordinate

o e
OO
roLd

Press (3) or select I . in the Settings menu. The Coordinate menu appears.

Order NEZ / ENZ -
<Coordinate>
Label XYZ / YXZ / NEZ(ENZ) Order :
Label : ¥YZ

The Order and AZ job settings cannot be changed once a job is created.

Communications

Press (4) or select Comm. in the Settings menu. The Communication menu appears.

Ext.Comm NIKON / SET

<Communication:
Port Serial/Bluetooth Ext-gﬂmg o
Baud (bps) 1200/ 2400/ 4800 / 9600 / 19200 / LEﬂg%h 8
38400 Parity : hone g
Length 7/8 stop bit *1
Parity EVEN / ODD / NONE
Stop bit 1/2
See also Appendix B, Transferring Coordinate Data.
Unit
Note - The Angle, Distance, Temp, and Press job settings cannot be changed once a job is
created.

Press (5) or select Liriit in the Settings menu. The Unit menu appears.

Angle DEG (Degree) it
GON (GON) Angle © [IEE
MIL (Mil6400) Diztance @ Metre

. Temp = °C

Distance Meter Pre=z=s : hPa A
US-Ft |
I-F I

Temp °C (Celsius)
°F (Fahrenheit)

Pressure hPa
mmHg
inHg
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If you select US-Ft or I-Ft, an additional settings screen  [<]Ipit:
appears. Use this screen to specify whether to display Angle & DEG
values in Decimal-Ft or Ft-Inch. Decinal-Ft.
Ft-Inch g
i
Power saving
To open the Power Save menu, press (4] or select Fiir % znie in the Settings menu.
Main unit OFF /5 min/ 10 min /30 min <Powar Sauas
Sleep OFF /1 min/3 min/5 min Main Unit. : EETTE
Sleep i1 min
|
B
Recording
Press (7] or select = in the Settings menu. The Rec Menu appears.
Rec Data ON/ OFF
“Rec>
CD field ON / OFF Rec Data:
Add const Integer between 1 and 999,999 ﬁdtﬁi:[l}:gr]‘l?é[g ; EEFHE
« Ifyouneed to record coordinate data from your observations, set the Rec Data
field to ON.
o  Ifyou would like to record a feature code when you record coordinate data, set
the CD field to ON. The CD field appears in the Recording PT screen.
o  This field sets the default point number for the observed coordinate data when
you select Layout / XYZ.
Other settings
Press (8) or select It iz in the Settings menu. The Others menu appears.
XYz dis.p Fast / Normal / Slow / +ENT Z0thar >
2nd Unit None / Meter / US-Ft / I-Ft w2 dizp [
CD Input 123/ ABC znd Unit 2 Hone
A CD Input & <ABC
Language English / French / German / Italian / Language : Endglish E
Dutch

Owner's Detail Up to 20 characters
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Data

XYZ disp defines the speed to move to the next screen after showing XYZ of the input

point.

When the secondary unit is set to a unit, an extra display screen is available in the
BMS, layout observation screens, and L-O from line screens. The extra screen shows

the HD, VD, and SD in the secondary unit.

If you select US-Ft or I-Ft, an additional settings screen
appears. Use this screen to specify whether to display
values in Decimal-Ft or Ft-Inch.

The CD Input field sets the default input mode when a
CD field appears.

In the Language field, use (<) / (3) to open the language
screen and (v)/ (1) to select the required language. Press
to confirm. In the Reboot confirmation screen,
press to restart the instrument. The instrument
reboots and shows the start-up screen in the selected
language. Then a regional setting screen appears, in
which you can quickly configure the instrument to a
pre-set combination of the default regional settings. See
Regional configuration, page 45.

The Owner’s Detail field allows you to enter your name
or the name of your company. If you enter a value in this
field, it appears when you start the TS635 construction
total station.

Use the Data menu to view or edit records. To access it,
press (3] on the MENU screen.

Viewing coordinate data

Coordinate data appears in a list, with the newest
record at the bottom of the screen. Use (1) or (v) to scroll
through the records. Use (<) or (3] to move up or down
one page.

Press to see more detailed information about the
selected record.

<0thars:
wE dizp  Marmal
Decimal-Ft
Ft-Inhch §
-]

CD Input @ <125

| Frangais
L| Italiano
Deutach

<0thers>
Dwner’s Detail :
NI KON-TRIMEL EN.

MEML
1. JTah B. Calibrate
2 Sottings T Time
Qhata
U Comm.
5 1zec—-tkeys

e
MF, 54, KERE
Up; Za61 ,

O 2862,

Op} Z8E3  MGMHOLE a

i

N:  -5@81.364
E:  —208@.146
Z: 29.518
PT:2004 "

CDh: [
DEL Edit
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The header (XYZ, YXZ, NEZ, or ENZ) depends on the Coord. Label setting, which is
accessed by pressing and then selecting Set t ines ~ Coord. See also
Coordinate, page 93.

UP, MP, CC, SS, and SO records
All coordinate records contain PT, CD, X, Y, and Z fields.
e UP records are uploaded point coordinates.
e MP records are manually input point coordinates.
»  CCrecords are points calculated in Cogo.
e SSrecords are sideshot records stored in the BMS.

e SOrecords are stored in layout functions.

Deleting coordinate records

1. Inthe XYZ screen, use (1) or (v) to highlight the Pk
record that you want to delete. Then select the MF . 54, KERE
- LP; 2661,
EL softkey.

F.Z082,
LIF, 2@83, MAHHOLE g
2. A confirmation screen appears. ]
DEL Edit Srch Input

a. To delete the selected record, press or
select the #&= softkey.

b.  To cancel the deletion of data, press or
select the Hix softkey.

Alternatively, delete coordinate data by selecting TR —LRl. 384
the :EL softkey in the detailed display screen for E —EEE - %?g

the record. BT oEna

LDt 2
DEL  Edit.

Ifthe record that you want to delete is referred by  [fialat.e @7

any station record, a confirmation message DELETE Stn-%X77
appears. ¥¥2 reforred by 5T
¥ Are wou sura? ii
[ﬁhr\.t] ............................ [DEL]J

Editing coordinate records

You can edit point, CD, and coordinate values in coordinate records. However, you
cannot edit the coordinate record for the current station.
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1. Do one of the following;

- Inthe XYZ screen, use (1) or (v) to highlight
the record to edit. Then select the Edi
softkey.

- Inthe detailed data screen, select the Edit
softkey.

2. Use(¥or () to highlight a field. Then modify the value in the selected field.

3. When you have finished editing, press in the CD field.

A confirmation screen appears.

4. Do one of the following;

- Toaccept the changes and return to the data view screen, press or

select the #&= softkey.

- To go back to the edit screen, press or select the Hu softkey.

Searching coordinate records

You can search for records by their type, point name, code, or by any combination of

these values.

In the XYZ screen, select the =i =k softkey to access the
XYZ data search function.

To search for a record by point name, enter the point
name in the PT field and press twice.

You can use the asterisk (*) as a wildcard. For example,

mrE

MF, 54, KERE
Up; Za61 ,
Op ) ZE62

0P 2863 MEMHOLE
oP.coed, — W
DEL Edit Srch Input

when you enter 500* in the PT field, the search matches the points named 500, 500-1,

500-A, and 5000.

To search for a record by point type, move to the Type
field and use () or (5] to change the selected point type.
The options are ALL, MP, UP, CC, and RE.

e Ifmore than one point matches the search
criteria, the matching points are displayed in a
list.

Soarch xXYZE
Tvpe: ME
PT:

Ch:

Use (1 or (v) to highlight the required point. Press to select it.

Detailed data for the selected record appears. Select the [*=F softkey to change the

fields shown.

Press to return to the list.
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5 Menu Screen

e Ifno point matches the specified criteria, an Soarch miz
error screen appears. Press any button to return PT Hot Found
to the data screen. ¥ Prass any key
|
a i

Entering coordinates

In the XYZ screen, select the Irrut softkey. A new
input point screen appears.

The PT field defaults to the last recorded PT + 1, but
you can change the value shown.
DEL  Edit

Enter the PT and CD and then press to enter

coordinates.

Use the numeric keys to enter the coordinates. Press or v)in each field to move to
the next field.

When you press in the CD field, the point is stored as an MP record.

Srch Input

After you have recording a point, the next point input THN1487. 388

screen is shown with the updated default PT. E: -2688.146 (@
Z: 368.588

You can record NE, NEZ, or Z-only data. PT:ZHHE A
Ch: §
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Menu Screen 5

Communication
Use the Communication menu to download or upload .
. - MEHU

data. To access it, press (4) or select Ciamm. on the 1. Job & Calibrat.

MENU screen. 2 Settings ¥ Time
A.Data
u. %
5 1sec-Key

Downloading coordinate data

} in the Communication

To change the download settings, press (1) or select [

menu.

Format NIKON (Fixed) O e oo

Data Coordinate (all) - W Oownload
Coordinate (layout records only) ﬁ/_% 2 Upload XYZ

B :
]
To display the total number of records that will be downloaded, press in the Data

field.
As each record in the current job is output from the Connect Cablg]

TS635 construction total station, the current line Tob name: BEESZZ—1 im

number is updated. (Sond Records: 4 )

Once transferring is completed, you can choose
whether to delete the current job:

o To delete the current job, press (4).

e Toreturn to the Basic Measurement Screen (BMS) without deleting the current
job, press or select the Ak t softkey.

Uploading coordinate data

To upload coordinate data from a computer, press (2) or —
- g o — Communication
selectrload ¥%7F in the Communication menu. 1. Download

cad 112

B :

The default data format appears. o

To change the order of data fields, select the Eiit
softkey. See also Advanced feature: Editing the data
order for upload, page 100.

Otherwise, press (ENT).
Select the Tty softkey to go to the Job Manager screen. See also Job, page 86.
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5

Menu Screen

To change the communication settings, select the i
softkey. The serial port settings must match the settings
used by the terminal software on the computer.

Length EE
Parity = Mone
Stop kit &1

Use an RS-232C cable to connect the TS635 Connect Cabile]

construction total station to the computer. In the Tab name: HIEONSH i

terminal program, set flow control to Xon/Xoff. T—— =

. |
The Free space field shows the number of points that Froa space & d6B3 g
can still be stored on the TS635 construction total
station.

Press to put the TS635 construction total station in receive mode. On the
computer, choose the Send Text File command in the terminal program to start
sending data.

As each point is received by the instrument, the value in the Records field is
incremented.

If you press during data upload, the upload is canceled and the display returns to
the Communication menu. Records that were received before you pressed are
stored in the job.

During upload, the system will truncate any code that is longer than 16 characters.

If the existing point is a UP, CC, or MP record, and it is not referred to by any station or
backsight, it is automatically overwritten by the uploaded point. No error message
appears.

Advanced feature: Editing the data order for upload

1. Select the Edlit softkey. The Data Fields screen
appears.

[Data Fields|
B JE 1EJCoil 1]

# [+]/[=+] to move cursor g
[G]/[£1] to change items @

* 1 Zave

2. To move between the fields, press (<) or 3).

3. To change the selected item in a field, use the
and 1 softkeys. The options are PT, N, E, Z, CD,
or blank.

4. To save your changes and return to the previous screen, select the % zw= softkey.
For example, if your original data is as follows:
1, 30.000, 20.000, L1
and you set the data fields to PT N E CD, then the uploaded data is:
PT=1, N=30.000, E=20.000, CD=L1

For more information about coordinate data, see Transferring coordinate data to the
total station, page 118.
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Menu Screen 5

Uploading coordinates without points

You can upload data without points. If you do not include a point in the format
definition, each line of data is automatically assigned the next available point number.
To help you to select points in the field, make sure that you store an identifier in the CD
field.

The data format cannot include duplicate items. Use PT, N, E, Z, and CD once each in
the data format.

To skip an item in your original file, set the corresponding field to blank.

1sec-Key
Use the 1sec-Key menu to configure the settings for the one-second buttons, (MSR1),
(MSRe), and (DSP).
To access it, press (5 or select 1 ===~k &ws in the .
MEMU
MENU screen. 1. Jab B Calibrat.
- Settings ¥ Time
A-Data :
button settings - ol e
There are two buttons:
o  To change the settings for the button, press (i) or select MZR 1.
e To change the settings for the button, press (2) or select i1
Each button has four settings. {MSR]F i .
. arget : Frism
In the Const and Track field, use the numeric keys to Const :mET0 mm
enter values. In the other fields, use (g or () to change Mode tMormal
the settings. Track :0FF A
-:O': Tip - To quickly access the settings screen, hold down or for one second.
button settings
To change the display items in the BMS and in Layout
. P, lsec—Keys
observation screens, press (2) or select [[35F 1 in the 1. [MSR1]
1sec-Keys menu. 2. [MSR2] | »* Chanye
DSP formats
in BMS/L-0 %
To move the cursor, use (<), (3), (3 or (v). To change the DS — D5 E—D5F3
oo . HE B2
display item, press either the = softkey or the @ softkey. WA i i
To save the changes, press from the last line of 50 HD HD

<DSP3> or select the &zt softkey.

Trimble TS635 Construction Total Station User Guide 101



5

Menu Screen

Time

Calibration
Use the Calibration screen to calibrate the instrument if WERD
required. To access the Calibration screen, press (6) or 1. Job
select Cal ibr &t from the MENU screen. 2 Settings ¥ Time
. Data
See also Adjusting the calibration, page 106. Y. Comm, “n
S lsec-kKey
Use the Date & Time screen to set the current date and FENG
time. 1. Job B Calbrat.
2, ; N T
1. Press(7)orselect Tim= onthe MENU screen. The | ggiglngs glts
Date & Time screen appears. 4 Comm, %
S-1sec-key

102

-‘O’- Tip — To quickly access the DSP settings screen, hold down for one second.

The current date and time settings are displayed.

Enter the date in Year-Month-Day format. For example, to change the date to
August 15, 2006 press (2)(0)(0)(6) (ENT).

If the highlighted part of the field ( for example, the year) is already correct, press
to use the current value. For example, if the date is already set to August 20,
2006, and you want to change the date to August 25, 2006, press
ENT).

To move to the Time field, press from the <DateiTimes:

Date field: Date: 2884-88-15
Enter the time in 24-hour format. For example, to Time : 28]
set the time to 4:35 PM, press (1) (6) (ENT). * In 2d-hour sustam i

Do one of the following;
- To finish setting the date and time, press in the Minutes field.
- To cancel the changes, press (ESC).
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CHAPTER

Checking and Adjusting

In this chapter: This chapter describes how to check the
accuracy of the TS635 construction total station,

W Adjusting the electronic level and if necessary, adjust the required settings.

Checking and adjusting the
circular level

W Zero point errors of vertical scale
and horizontal angle corrections

B The instrument constant

Checking and adjusting the laser
pointer
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6 Checking and Adjusting

Adjusting the electronic level

To adjust the electronic level, Zero point errors of vertical scale and horizontal angle
corrections are used. See page 105.

Checking and adjusting the circular level

Once you have checked and adjusted the
electronic level, check the circular level.

If the bubble is not in the center of the level,
use the adjusting pin to rotate the three
adjustment screws of either circular level on
the instrument main body or tribrach until
the bubble is centered.

Checking and adjusting the optical/laser plummet

The optical axis of the plummet must be aligned with the vertical axis of the
instrument.

To check and adjust the optical/laser plummet:
1. Place the instrument on the tripod. You do not have to level the instrument.

2. Place a thick sheet of paper marked with an
X on the ground below the instrument. E.

3. Do the following:

- Look through the optical plummet and
then adjust the leveling screws until the
image of the X is in the center of the
reticle mark .

- For the laser plummet, adjust the laser
pointer to the X.

4. Rotate the alidade by 180°.

- Ifthe marked image is in the same
position in the center of the reticle
mark, no adjustment is required. @

For the laser plummet, if the laser pointer is on the
X, no adjustment is required.
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Checking and Adjusting 6

5. Ifthe image or laser pointer is not in the
same position, adjust the optical or laser
plummet:

a.  Use the supplied hexagonal wrench
to turn the adjustment screws until
the image of the X is in Position P.
Position P is the center point of the
line connecting the X and the center
of the reticle mark .

b. Repeat from Step 2. For laser
plummet adjustment, you must
remove a cap.

Zero point errors of vertical scale and horizontal angle
corrections

Checking the calibration
1. Setup the instrument on the tripod.
2. Follow the leveling procedures described in Leveling the instrument, page 28.

3. Flip the telescope to the Face-1 position. The display and tangent screws are
facing towards you.

4. Sight a target that is within 45° of the horizontal plane.

5. Read the vertical angle from the VA1 field in the Basic Measurement Screen
(BMS).

6. Rotate the instrument 180° and flip the telescope to the Face-2 position. The
display and tangent screws are turned away from you.

7. Read the vertical angle from the VA2 field.
8. Add the two vertical angles together, VA1 + VA2.

- No adjustment is required if the zero reference for vertical angles (VA zero
setting) is set to Zenith, and VA1 + VA2 equals 360°.

- No adjustment is required if the zero reference for vertical angles (VA zero
setting) is set to Horizon, and VA1 + VA2 is either 180° or 540°.

- Anadjustment is required if VA1 + VA2 is not one of the values listed above.

Note - The difference between the vertical angle reading the relevant angle (either 360° for
Zenith, or 180° or 540° for Horizon) is called the altitude constant.
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6 Checking and Adjusting

Adjusting the calibration

1.

Press (MENU] and (6). The calibration screen
appears.

Take an F1 measurement to a target on the

horizon. Press (ENT).

The calibration fields for F1 are:

X1 Face-1 X-axis tilt value

Y1 Face-1 Y-axis tilt value

VA1 Face-1 vertical angle (tilt-off value)

HA1 Face-1 horizontal angle (tilt-off
value)

2 Settings T ie
3. Data
u. Comm, ﬂn

5-lzec-key

Al - el [
Val: 48788 g™
Hal: @°d@” g™

* Sight PICF1)
& Press [ENT]

The vertical angle is shown in the VO dir= Horiz setting.

When you have taken the measurement, the message on the bottom line

changes from DO NOT TOUCH! to Turn to F2.

Take an F2 measurement to the same target. Press (ENT).

The TS635 construction total station has horizontal and vertical axis

adjustment:
X2 Face-2 X-axis tilt value
Y2 Face-2 Y-axis tilt value
VA2 Face-2 vertical angle (tilt-off value)
HA2 Face-2 horizontal angle (tilt-off
value)

When the observation on F2 is completed, four
parameters are displayed.

Do one of the following;

- Toreturn to the first observation screen,
press or select the Eedo softkey.

- Toset parameters on the instrument, press
or select the i1k softkey.

If ACV, ACH, or Tilt is out of range, OVER
appears. Press any key to return to the first
observation screen.
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Checking and Adjusting 6

The instrument constant

The instrument constant is a numerical value used to automatically correct for the
displacement between the mechanical and electrical centers when measuring
distances. The instrument constant is set at the factory. However, to ensure the highest
operational accuracy, we recommend that you check the instrument constant several
times a year.

The following figure shows the setup to check the instrument constant.

P About 100 m

To check the instrument constant, either compare a correctly measured base line with
the distance measured by the EDM, or carry out the following procedure.

1.
2.

N o ok w

o

10.
11.

Set up the instrument at Point P, in as flat an area as possible.

Set up areflector prism at Point Q, 100 m away from Point P. Make sure that you
take the prism constant into account.

Measure the distance between Point P and Point Q (PQ).

Install a reflector prism on the tripod at Point P.

Set up another tripod at Point R, on the line between Point P and Point Q.
Transfer the TS635 construction total station to the tripod at Point R.

Measure the distance from Point R to Point P (RP), and the distance from Point
R to Point Q (RQ).

Calculate the difference between the value of PQ and the value of RP + RQ.

Move the TS635 construction total station to other points on the line between
Point P and Point Q.

Repeat Step 5 through Step 9 several times.

Calculate the average of all the differences.
The error range is within 3 mm. Ifthe error is out of range, contact your dealer.
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6 Checking and Adjusting

Checking and adjusting the laser pointer

The TS635 construction total station uses a red laser beam to measure and as a laser
pointer. The laser pointer is coaxial with the line of sight of the telescope. If the
instrument is well adjusted, the red laser pointer coincides with the line of sight.
External influences such as shock or large temperature fluctuations can displace the
red laser pointer relative to the line of sight.
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APPENDIX

Specifications

In this chapter: This appendix details the specifications and
standard components of the TS635 construction
total station. It also describes the connector that
Distance precision is used to connect the instrument to an external
power source or to communicate with an
external device.

Measurement range

Measurement intervals
Angle measurement
Tilt sensor

Tangent screws
Tribrach

Level

Display and keypad

Connections in the base of
instrument

Battery pack

Environmental performance
Dimensions

Weight

Standard components

External device connector
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A Specifications

Main body

Telescope
Tube length 125 mm (4.91 inch)
Magnification 30x
Effective diameter of objective 45 mm (1.77 inch)
EDM 50 mm (1.97 inch)
Image Erect
Field of view 1°20'
2.3 m at 100 m (2.3 ft at 100 ft)
Resolving power 3.0"
Focussing distance 1.5 m to infinity (59 inch to infinity)

Measurement range

Distances shorter than 1.5 m (4.92 ft) cannot be measured with this EDM.

Measurement range with no haze, visibility over 40 km (25 miles)

Prism mode
Reflector sheet (5cm x5cm) 300 m (984 ft)
Standard prism (1P) 5,000 m (16,400 ft)
Reflectorless mode
Reference target 300 m (984 ft)
Notes -

The target should not receive direct sunlight.
“Reference target” refers to a white, highly reflective material (KGC 90%).
In reflectorless mode, the maximum measurement range is 500 m (1,640 feet).
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Specifications

A

Distance precision

Precise mode

Prism mode

Reflectorless mode

Normal mode
Prism mode

Reflectorless mode

+(3+2 ppm x D) mm

—-10 °C through +40 °C (+14 °F through +104 °F)
%+ (3 + 3 ppm x D) mm

(=20 °C through -10 °C), (+40 °C through +50 °C)
(-4 °F through +14 °F), (+104 °F through +122 °F)
= (3 +2ppm x D) mm

-10 °C through +40 °C (+14 °F through +104 °F)
+ (3 + 3 ppm x D) mm

(=20 °C to =10 °Q), (+40 °C through +50 °C)

(-4 °F through +14 °F), (+104 °F through +122 °F)

+ (10 + 5 ppm x D) mm
%+ (10 + 5 ppm x D) mm

Measurement intervals

Measurement intervals may vary with the measuring distance or weather conditions;
At the initial measurement, it may take longer.

Precise mode
Prism mode
Reflectorless mode
Normal mode
Prism mode
Reflectorless mode

Prism offset correction

1.5 sec.

1.8 sec.

0.8 sec.
1.0 sec.

—-999 mm to +999 mm
(1 mm step)
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A Specifications

Angle measurement

Reading system Absolute encoder

Diameterial reading on HA
Single reading on VA

360° 1"/5"/10"
400G 0.2 mgon/ 1 mgon/2 mgon
MIL6400 0.005 mil /0.02 mil / 0.05 mil
DIN18723 accuracy 5"/ 1.5 mgon
Tilt sensor
Method Liquid-electric detection
Compensation range +3°

Tangent screws

Type Friction clutch endless fine motion
Tribrach

Type Detachable
Level

Electronic level Displayed on the LCD

Circular level vial Sensitivity 10' /2 mm

Optical plumment (Optional)

Image Erect

Magnification 3x

Field of view 5°

Focussing range 0.5 m (1.6 ft) to infinity
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Specifications A

Laser plummet

Wave length 635 nm

Laser class Class 2

Focussing range ©

Laser diameter Approximately 2 mm
Display and keypad

Display type Graphical LCD

Resolution 128 x 64

Display illumination Backlight

Keys 25

Connections in the base of instrument

Communications

Type RS-232C
Maximum baud rate 38400 bps asynchronous
External power supply 4.5V through 5.2V DC

input voltage

Battery pack
Output voltage 3.8 V DCrechargeable
Continuous operation time
Continuous distance/angle 10 hours
measurement
Distance/angle measurement every 16 hours
30 seconds
Continuous angle measurement 30 hours

Note - Tested at 25 °C (77 °F) (normal temperature). Operation times may vary depending
on the condition and deterioration of the battery.
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A Specifications

Environmental performance

Operating temperature range —-20 °C through +50 °C
(=4 °F through +122 °F)
Storage temperature range -25 °C through +60 °C

(=13 °F through +140 °F)

Dimensions
Main unit 149 mm W x 145 mm D x 306 mm H
(6.6 inch W x 6.8 inch D x 13.7 inch H)
Carry case 435 mm W x 206 mm D x 297 mm H
(18.5inch W x 13.8 inch D x 9.1 inch H)
Weight
Main unit (without battery) Approximately 3.5 kg (7.7 lbs)
Battery Approximately 0.1 kg (0.22 Ibs)
Carry case Approximately 2.4 kg (5.29 Ibs)
Charger and AC adapter Approximately 0.4 kg (0.9 Ibs)

Environmental protection

Watertight/dust-proof protection IP66

Standard components
e Instrument main body
e  Battery pack (x 2)
e Universal charger, power cord, and adaptors
e Adjustment pin, Allen wrench
e The 75635 Construction Total Station User Guide (this document)

e  Carrycase
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Specifications A

External device connector

> B

> B

This connector can be used to connect to an external power source or to
communicate with an external device.

Before using the external device connector, make sure that the external device meets
the specifications below.

Input voltage 45V DCto 5.2V DC

System RS-232C

Signal level +9 V standard

Maximum baud rate 38400 bps asynchronous
Compatible male connector Hirose HR10A-7P-6P or HR10-7P-6P

CAUTION - Except when connected as shown in the System diagram, page 14, use of the
Hirose HR10A-7P-6P or HR10-7P-6P is at your own risk.

CAUTION - Use only the male connectors specified above. Using other connectors will
damage the instrument.

The external device connector is a Hirose HR 10A-7R-6S female connector. The
pinouts for connecting the instrument to an external device connector are shown
below:

Pin Signal Description

1 RxD Receive data (Input)
2 TxD Send data (Output)
3 NC No connection

4 \% Power

5 GND Ground

6 NC No connection

CAUTION - Only use the pin connections shown above. Using other connections will
damage the instrument.

CAUTION - The TS635 total station has different pin assignments from other Construction
total stations.

To connect to an external power source, supply power to Pin 4 (power terminal) and
Pin 5 (ground terminal) on the instrument. The instrument will use the external power
source even if the internal battery packs is attached.

CAUTION - Make sure that the power supplied is within the rated input range (4.5 V to
5.2V, 1 A maximum). Power supplied outside this range will damage the instrument.
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A Specifications

To communicate with an external device, connect the RS-232C signal from the
external device to Pin 1 (input terminal) and to Pin 2 (output terminal) on the
instrument.

Cap the data output/external power input connector securely when the instrument is
not in use. The instrument is not watertight if the cap is detached or not attached
securely, or when the data output/external power input connector is in use.

The instrument can be damaged by static electricity from the human body discharged
through the data output/external power input connector. Before handling the
instrument, touch any other conductive material once to remove static electricity.
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APPENDIX

Transferring Coordinate Data

In this chapter: The TS635 construction total station uses lists of
coordinate data. This chapter describes how to
transfer data between the total station and the
office computer.

m Transferring coordinate data to
the total station

m Transferring coordinate data
from the total station
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B  Transferring Coordinate Data

Transferring coordinate data to the total station

Settings

To configure the transmission speed and other settings,

press (MENU) and then select Zett inas -

also Communications, page 93.

Record format

Comm. See

<Cammunication:
Ext.Comm =
Baud = 33400
Length @ 8
Parity = Mone
Stop kit &1

You can transfer coordinate records to the TS635 construction total station in the
following formats:

LN VAN S VA 2N VO N VN =N
r [ x v Jfz Jfo |
pr Llx [Ix []z |

r [ [x Jv Jfz |

r [fx [y [[]o |

r [ [x Jfvr [fo |

e Lfx Ly L]

LV SV C

LN VA P P S P -

r LL[L]z ]
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Transferring Coordinate Data B

The formats use the following codes:

Code Description Length

PT Point number Up to 20 digits

X Actual X coordinate Variable length
Actual Y coordinate Variable length

z Actual Z coordinate Variable length

CcD Feature code Up to 16 characters

Data example

20100,6606.165,1639.383,30.762,RKBSS
20104,1165611.6800,116401.4200,00032.8080
20105 5967.677 1102.343 34.353 MANHOLE
20106 4567.889 2340.665 33.444 PT1

20107 5967.677 1102.343 34.353
20109,4657.778,2335.667,,PT2
20111,4657.778,2335.667

20113 4657.778 2335.667

20115,,,34.353, MANHOLE

20117,,,33.444

Transferring coordinate data from the total station

Settings

To configure the transmlssmn speed and other settings, [<Cammunication:

press (MENU) and then select Zgttiras » Comm. See Ext.Comm
also Communications, page 93. Leﬁggﬁ 38489

Parity = Mone
Stop kit &1

Data examples

Nikon coordinate data format

1,100.0000,200.0000,10.0000,
2,200.0000,300.0000,20.0000,
3,116.9239,216.9140,11.8425, TRAIN PLATFORM
4,126.6967,206.2596,11.2539,RAMP
11,100.0045,199.9958,10,0000,
13,116.9203,216.9113,11.7157,
14,126.6955,206.2579,10.9908,
21,100.0103,199.9958,10.0000,
31,100.0013,200.0005,10.0000,
41,100.0224,200.0331,9.9000,
43,116.9263,216,9165,11.8016,CURB
44,126.7042,206.2871,10.8193,DITCH
45,116.9266,216.9160,11.8028,
46,126.7046,206.2845,10.8213,CP POINT
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Error Messages

In this chapter:

Cogo
Communications
Data

Job manager
Layout
Programs
Recording data
Searching
Settings

Station setup

System error

APPENDIX

The appendix describes the error messages that
may appear when you use the TS635
construction total station.
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C  Error Messages

Cogo

The system was unable to calculate an area because points were not entered in the
correct order.

Press any key to return to the Cogo menu. Then enter the points in the correct order.

eyt B RN
-t Ll

The point or coordinate that you entered is identical to the previous input point.

Press any key to return to the point input screen. Then use a different point.

e § o R
Ll RC- -

]
T
i
i
WL

L 4l L W |

The input point does not have XY (NE) coordinates.

Press any key to return to the point input screen. Then enter a point that has X and
Y coordinates.

Communications

If an error is detected while data is being transferred to the TS635 construction total
station, the total station stops the transfer and displays one of the following messages:

There are errors in the data that is being transferred to the total station, such as an
alphabetic character in a coordinate field.

Press any key. Then check the specified line in the data.

L

- [l

]
) M

o
3

-
i

m
It

"y
4

e

TEi=1]
LIt O

CAUTION - If the existing point is a UP, CC, or MP record, and the point is not referred to
by ST or BS, the existing point will be overwritten by the uploaded record. No error
message appears.

The uploaded data contains a duplicate PT.
Press any button. Then check the specified point in the data.

The uploaded data contains a PT with a name or number that is longer than 20 digits.

Press any button. Then check the specified line in the data.

The uploaded data contains a coordinate that is longer than 13 digits.

Press any button. Then check the specified line in the data.
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Error Messages C

Data

=T b o

faeldii i e oo S e R

You have tried to change the coordinates of an SO, SS, or CP record. You cannot change
the coordinates of these records.

Press any button to return to the previous screen.

[y ol B e e LR N R
L ir l B
| Mg ety S mulgy By il LI o e

You have tried to delete a coordinate record that the current ST or BS refers to. You
must confirm that you want to delete this record.

To... Press...
delete XYZ the XL, softkey
return to the previous screen without deleting XYZ or the filxi- £ softkey

Job manager

You have tried to set the current job as the control file.

Press any button to return to the previous screen. Then select a different job.

There is no space available to create a job or record a point.

Press any button to return to the Job Manager. Then select the :EL. softkey to delete
old jobs.

[

Bt oot 10
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You have entered an existing job name for a new job.

Press any button and then change the name for the new job.

Pl i
[ "
PiIFS st

You are trying to create a new job when the maximum number of jobs (32) is already
stored.

Press any button to return to the Job Manager. Then select the B:EL softkey to delete
old jobs.
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Layout

T
S A )

T1

PR LT
Pir i

I

The point name style used in the Fr field is not the same as the style used in the To
field. For example, the Fr field style is 1, and the To field style is A200.

Press any button to return to the Fr/To input screen. Then re-enter the point name,
using the same naming style in both fields.

% R
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T

You did not perform a station setup or BS check before entering the Layout function.

To... Press...
go to the Stn Setup menu orselect St Setur
return to the Basic Measurement ESC
Screen (BMS)
go to the Stakeout menu or select Tk iris

& CAUTION - Selecting Cok it does not resume the last ST record. You should only
use the Dot irie option if you are sure that the previous ST coordinates and the
current HA orientation are correct. Otherwise, records in the Stakeout function may not
be correct.

Programs

% R
21l T
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A CAUTION - Selecting Coxit i e does not resume the last ST record. You should only
use the Cart ime option if you are sure that the previous ST coordinates and the
current HA orientation are correct. Otherwise, records in the Programs function may
not be correct.

You did not perform a station setup or BS check before entering the Programs

function.

To... Press...

go to the Stn Setup menu or select 5t
return to the BMS ESC

go to the Programs menu or select Tk it
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Recording data

The data storage is full.

Press any button to return to the Basic Measurement Screen (BMS). Then:

To... Press...
delete unnecessary data MENU] and select [zt &
delete jobs MENU) and select .Jiik

The input PT you are trying to record already exists in the current job. An existing
coordinate record cannot be overwritten by measured data.

Press any button to return to the point input screen. Change the setting in the PT field.

The input PT you are trying to record already exists in the current job as an SS, SO, or
CP record. An existing SS, SO, or CP record can be overwritten by measured data.

To... Press...

return to the PT input screen or the [t softkey
record RAW data and update XYZ the #% 2 softkey

data

record RAW data only the EFL softkey

Bl Ve T
L F i

No job is open.

To... Press...

open the job list, if there are existing orselect Zelect dob
jobs

create a new job orselect Creats Jdob
return to the previous screen ESC
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There is no station record in the current job, or a station setup or BS check has not
been done since the program was rebooted.

To... Press...

continue recording or select ik L riis. If there is already an ST
record in the job, the message C:1: Ilza
current orisentation appears.

go to the Stn Setup menu orselect ZTH Hstur

return to the previous screen ESC
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You are trying to record a coordinate with more than 13 digits.

Press any button to return to the previous screen. Then check the setting for the
current ST coordinate.

Searching

o e
1
1

-1

There is no point that matches the criteria entered.
Press any button to return to the point input screen.

This message may appear in any function where the PT/CD is input, such as Station
Setup or Stakeout.

Settings

]
L

fuln
)]

You have changed one or more of the following job settings:
« VA zero or HA in the Angle screen (see Angle, page 90)
«  Scale, T-P, Sea Lvl, or C&R in the Distance screen (see Distance, page 90)
e Coord or Az Zero in the Coordinates screen (see Coordinate, page 93)

e Angle, Dist, Temp, or Press in the Unit screen (see Unit, page 93)

To... Press...
discard the changes to the job or the Hixr t softkey. The current job remains
settings open.

close the current job and save the or the [k softkey.
changes to the job settings

Note - To record a point using the new settings, create a new job using the new settings.
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Station setup

The input PT or coordinate is identical to the current station in STN/2:Known, or the
same coordinate or point name/number is found in Resection.

Press any button to return to the PT input screen. Then use a different PT.

There is not enough space to record a station when you start any of the Station Setup

functions.
To... Press...
return to the BMS press or select the Filxr t softkey. Select the [:EL.
softkey in Job Manager to delete old jobs.
continue press or select the [k softkey. You may not be

able to record the whole process.

Press any button to return to the PT input screen. Then use a PT that has N/E
coordinates.

R = " oL

- ] RN roem ey
e LI LI L TEILE lALlP I

The input point for Benchmark does not have a Z coordinate.

Press any button to return to the PT input screen. Then use a PT that has a
Z coordinate. See page 68.

System error

The system has detected an internal error that is related to the lower-level system.
Press any key to turn the instrument off. The system will reboot when this error is
reported. If you still have more points to shoot in the site, turn the instrument on and
repeat the open a job and station setup procedures.

Data stored before this error will be kept safely in the Job file. If the error appears
frequently, please contact your dealer or Trimble Support and report the message that
appears below the =5 &TEM F= line.
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