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Notices

USA

FCC 15B Class B satisfied.

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.

& 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.

European Union

EU RE Directive satisfied.
Authorized Representative in Europe
Trimble GmbH

Am Prime Parc 11

€

65479 Raunheim, Germany

Canada

This Class B digital apparatus meets all requirements of the Canadian
Interference-Causing Equipment Regulations.

Cet appareil numérique de la Class B respecte toutes les exigences du
Reglement sur le matériel brouilleur du Canada.

Recycling
Taiwan Battery Recycling Requirements

The product contains a removable battery. Taiwanese
regulations require that waste batteries are recycled.

=3

[BEE R E Y
Notice to Our European Union Customers
For product recycling instructions and more information,
please go to:
www.trimble.com/environment/summary.html
L

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/0 Menlo Worldwide Logistics

Meerheide 45

5521 DZ Eersel, NL

Bluetooth unit

USA

FCC Part 15 Subpart C/RSS-210, OET bulletin 65 supplement C
satisfied

& WARNING - 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:
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— 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.

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 328 satisfied

Hereby, Nikon-Trimble Co., Ltd., declares the RE type Total station
Trimble C5 Series are in compliance with RED 2014/53/EU.

The full text of the EU DoC is available at the following Internet address:
http://www.nikon-trimble.com/

RF exposure compliance

— 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.

— This transmitter must not be co-located or operating in conjunction
with any other antenna or transmitter.
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Safety

For your safety read the safety and warnings and this user guide carefully and thoroughly before using
the Trimble® C5 Series total station.

Although Trimble 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 documentation for any other equipment that you use with a Trimble C5 total
station.

NOTE - Always keep the manual near the instrument for easy reference.

Warnings and Cautions

The following conventions are used to indicate safety instructions:

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

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

Always read and follow the instructions carefully.

Warnings
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 Trimble C5 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.

/\  WARNING - Use only the battery charger and AC adapter that are supplied with the instrument.
Do not use any other charger, as you may cause the battery pack to catch fire or rupture.
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Safety

/\  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.

A\ 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.

A 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.

A WARNING - The battery itself is not waterproof. 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

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

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

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

Before carrying the tripod or the instrument in the carrying case, check the shoulder
strap and its clasp. If the strap is damaged or the clasp is not securely fastened, the carrying case
may fall, causing personal injury or instrument damage.

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.
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Safety

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.

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.

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.

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

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

Use the stylus provided with the Trimble C5 Series on the touch screen. Any other
stylus may damage the touch screen.

Lightly tap the touch screen with the stylus. Otherwise, you may damage the touch
screen.

Rechargeable Lithium-ion (Li-ion) batteries

AN

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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Safety

A 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.

Laser safety

The Trimble C5 Series is Class? laser products and C5 HP Series is Class3R laser products as defined in
IEC60825-1:2014: Safety of Laser Products.

NOTE - This product complies with IEC 60825-1:2014 and IEC 60825-1:2007 and 21 CFR 1040.10 and
1040.11 except for deviations pursuant to Laser Notice no. 50. dated June 24, 2007.

To counteract hazards, it is essential for all users to pay careful attention to the
safety precautions and control measures specified in the standard IEC60825:2014, within the
hazard distance *); particularly as described in the User Guide.

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

A 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.
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Trimble C5 Series

Specifications for laser emissions

Laser pointer Class 2

Wave length 630-680 nm

Output power CW Po<1lmW
Distance meter Class 1

Wave length 850-890 nm

Output power Pulse Po<22W

Pulse width <bns

Laser plummet Class 2
Wave length 635 nm
Output power CW Po<10mw

Conforming standards

E.U. IEC60825-1:2014
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 24 June 2007)

Trimble C5 HP Series

Specifications for laser emissions

Safety

Laser pointer Class 3R

Wave length 630-680 nm

Output power CW Po<475mW
Distance meter in Reflectorless mode Class 3R

Wave length 630-680 nm

Output power Pp<8.75mW Po<4.75mW
Pulse width 1.2ns/400MHz - 1.6ns/320MHz

Conforming standards

E.U. [EC60825-1:2014:class 3R

USA FDA21CFR Part 1040 Sec.1040.10 and 1040.11
(except for deviations pursuant to Laser Notice No.50, dated June 24, 2007)
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Environmental

Safety

Total Station
Operating temperature

- 20°C to +50 °C (-4 °F to +122 °F)

Relative humidity 95% RH

Dust and Water Protection IP66

Pollution Degree 4
Battery

Output power DC36V

Operating temperature
Relative humidity

Dust and Water Protection
Pollution Degree

-30°C to +60 °C (-22 °F to +140 °F)
<99% RH (0 °C to +10 °C)

<95% RH (+10 °C to +35 °C)

<75% RH (+35 °C to +40 °C)

IP50

2

Instrument labels

Laser labels

Laser pointer for C5 Series

Laser plummet

This label is attached when you purchase the
laser plummet model.

LASER
2

LASER
2

Po<ImW CW 2 =630-690nm IEC60825-1:2014

Po<imW CW A =630-690nm IEC60825-1:2014

Laser pointer for HP Series

Laser aperture HP Series

This label is attached when you purchase the
laser plummet model.

.3

ACAUTION
& LASER ®
3R LASER APERTURE

CW  PoS4.75mV A=630-680nm IEC60825-1:2014
Pul

PpS8.75mW PoS4.75mW 1.2-1.6nsec f=320-400MHz
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Compliance labels

Safety

CFR label

Complies with 21 CFR 1040.10 and 1040.11
except for deviations pursuant to
Laser Notice No 50 , dated June 24 , 2007

t“]
NIKON-TRIMBLE CO. LTD. \)

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

FCC label

This device complies with Part 15 of the FCC Rules,
0 ration is subject to the foIIowmg{ two conditions :
this device may not cause harmiful interference , and
this device must accept any interference received ,
|nc|ud|ng interference that may cause undesired operallcn.

CEAH

EE CAN ICES-003(B)/NMB-003(B) MADE I N JAPAN ‘
T r ‘ mb ‘ @ CS W : %ﬁfﬁmmeom

Contains FOC 1D:TLZ-NMZSONF
Contains 1C 1D:61000A-NM2ONF

Label placement — laser pointer, laser plummet

LASER
2

Po<imW CW A =630-690nm IEC60825-1:2014

Laser pointer for C5 Series

ACAUTION
A

CW  Posd.75mV AM 1:
Pulse PpS8.75mW PoS4.75mW 1.2-1.6nsec f=320-400MHz

Laser pointer for C5 HP Series

EEHERE: Canfains G 0T3O
Qe Snian C03e

Trimble CO 1"

AlO]

Po<1mW CW A=630-690nm IEC60825-1:2014

Laser plummet
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Safety

Label placement — CFR and FCC

Laser Aperture for C5 Series

LASER APERTURE

Laser Aperture for C5 HP Series

= [ EE CAN ICES-003(B)/NMB-003(B) MADE I N JAPAN

This device complies with Part 15 of the FCC Rules,

Complies with 21 CFR 1040.10 and 1040.11 Operation is subject to the following two conditions :
except for deviations pursuant to 1 s’ems device may not cause harmi il interference , and
Laser Notice No 50 , dated June 24 , 2007 1“ his device mustacce any inteference received ,
including mterferenne th at may cause undesired operation,
NIKON-TRIMBLE CO.,LTD. d

16-2,Minamikamata 2-chome,
Ota=ku , Tokyo 1440035 Japan

CFR Label FCC Label
Bluetooth
Class 1 Bluetooth 2.0 EDR+
Frequency band 2402 MHz - 2480 MHz
Maximum output power <10 mW

WLAN

IEEE 802.11 b/g/n, Wi-Fi compliant

Frequency band 2412 MHz - 2472 MHz
Output power <80 mW
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Introduction

Standard components
Parts of the instrument
Maintenance

This instruction manual was written for the users of Trimble® C5 Series total station instruments. Before
you use a Trimble C5 Series instrument, read this manual carefully. In particular, pay attention to the
warnings and cautions that appear in the Safety section at the front of the manual.

Before you begin, you should also read the maintenance instructions. For more information, see
Maintenance, page 17.

Standard components

+ Instrument main body

+ Battery pack (x 2)

- Battery charger

« AC adapter

« Adjustment pin, Allen wrench
« Rain/dust cover

« Carrying case

« Shoulder strap

« USBcable (x1)
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1 | Introduction

Parts of the instrument

Figure 1.1 and Figure 1.2 show the main parts of the Trimble C5 Series instrument.

%c?rsggssagﬁteyslabel for C5 HP Series

A (Al

OW__PoseTsmy 1.
PocimW CW A =630-690nm IEC60825-1:2014 Puise_PpS8T5mN

Carrying handle

LASER
2

=630-6800m [ECB08Z5-1:2014
PoS4T5mW 1.2:1.6nsec f=320-400MHz

Optical sight
P (Find%r)

Telescope
focusing ring

Telescope
eyepiece

Horizontal axis
indication mark
Diopter rin

P & Vertical clamp

Reticle plate cover —————— —— Vertical tangent

screw
Battery box
Face-1 display / Eeellgesrg l?r?())(b
keyboard

Horizontal
tangent screw

Horizontal clamp

Tribrach clamp knob

The Laser Safety label
shown below will be attached here (underside)

when the instrument is laser plummet model.

AlS)

| Po<1mW CW A=630-690nm IEC60825-1:2014

This figure shows the optical plummet model. The Trimble C5 Series
has both an optical plummet model and a laser plummet model

Figure 1.1 Trimble C5 Series total station — Face-1
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Objective
LASER LIGHT IS
EMITTED FROM
THIS PART

Optical or
optional laser
plummet
(this picture shows
the optical plummet)

Leveling screw
Tribrach

Circular level

The label shown below
is attached

to the underside of the keyboard

Complies with 21 CFR 1040.10 and 1040.11

except for deviations pursuant to

Laser Notice No 50, dated June 24 , 2007 1“’
NIKON-TRIMBLE CO.,LTD.

16-2,Minamikamata 2-chome,
Ota=ku , Tokyo 1440035 Japan

This figure shows the optical plummet model. The Trimble C5 Series
has both an optical plummet model and a laser plummet model

Figure 1.2 Trimble C5 Series total station — Face-2

1 | Introduction

Laser Aperture label
for C5 Series for C5 HP Series

A

| Horizontal axis
indication mark

LASER APERTURE

Battery box

Battery box
release knob

USB ports

Data output /

external power

input connector
Input voltage
must be
45-52VDC
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1 | Introduction

Maintenance

Before using the instrument, read and follow the following maintenance instructions:

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

If the Trimble C5 Series instrument has been used in wet conditions, immediately wipe off any
moisture and dry the instrument completely before returning the instrument to the carrying case.
The instrument contains sensitive electronic assemblies which have been well protected against
dust and moisture. However, if dust or moisture gets into the instrument, severe damage could
result.

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 carrying case in a warm location until the temperature of the
instrument returns to room temperature.

Do not store the Trimble C5 Series instrument in hot or humid locations. In particular, 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.

Store the battery pack with the battery discharged.

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

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.

If the tribrach will not be used for an extended period, lock down the tribrach clamp knob and tighten
its safety screw.

Do not use organic solvents (such as ether or paint 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 a tissue, 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.

The reticle plate cover has been correctly mounted. Do not release it or
subject it to excessive force to make it watertight.

Before attaching the battery pack, check that the contact surfaces on the
battery and instrument are clean.

Securely press the cap that covers the data output/external power input
connector terminal. The instrument is not watertight if the cap is not
attached securely, or when the data output/external power input connector
is used.

Reticle plate cover

The carrying 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
carrying case is placed with the Trimble nameplate facing upward.
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1 | Introduction

The battery pack contains a Lithium-ion battery. When disposing of the battery pack, follow the laws
or rules of your municipal waste system.

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.

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

Use the stylus provided with the Trimble C5 Series on the touch screen. Any other stylus may
damage the touch screen.

Lightly tap the touch screen with the stylus. Otherwise, you may damage the touch screen.
Do not over-tighten any of the clamp screws.

When adjusting the vertical tangent screw and horizontal tangent screw, stay as close as possible to
the center of each screw’s range. The center is indicated by a line on the screw. For final adjustment
of the tangent screws, rotate the screw clockwise.
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Preparation

Unpacking and packing the instrument

Charging the battery pack

Detaching and re-attaching the battery pack

Setting up the tripod

Centering

Leveling

Sighting and focusing

Setting the measurement mode and preparing the target
Setting up the prism reflector

External device connector

Unpacking and packing the instrument

NOTE - Handle the Trimble C5 Series instrument gently to protect it from shocks and excessive
vibration.

Unpacking

To unpack the instrument, grip the carrying handle and
carefully remove the instrument from the carrying case.

Packing

To pack the instrument back into the carrying case, see the
figure on the right.
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Charging the battery pack

Before charging the battery pack, read the warnings (also listed in the Safety section at the front of this
manual) and the following notes.

AN

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.

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.
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A 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.

A\ 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.

A\ 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 itself waterproof. 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.

Charge indicator 1

Calibration
indicator 1

Calibration button

Power jack
This will read
5V, 4A

Calibration
indicator 2

Charge indicator 2

Bat‘iery slot ——

Battzery slot

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 4 A of current capability. Each battery may take up to 2 A while charging.
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Charging a 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.

Charger slots are completely independent so a battery may be inserted regardless of the state of the
other battery slot.

Charging may take 3 to 6 hours if the battery was normally discharged.

Charging may take up to 7 hours with a completely drained battery which has been stored for several
months without use.

By design Li-lon 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 desired. Calibration
ensures 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. It is recommended that a single battery be conditioned / calibrated
at a time to reduce the effects of overheating and successful completion of the condition process.
During a battery calibration the battery will be charged, discharged completely, and then recharged
before finishing. Calibration should complete in roughly 22 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 and 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.

Best conditions for charging or conditioning/ calibration processes of all items is at cool and well-
ventilated area (temperature around 20°C) room temperature.
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Detaching and re-attaching the battery pack

Detaching the battery pack

Avoid touching the contacts on the battery pack.

1. Ifthe instrumentis turned on, press to turn it off.

2. Turn the battery box release knob counterclockwise, open the battery box cover and remove the
battery pack from the battery box.

Inserting the battery pack

Before inserting the battery pack, clear any dust or other foreign particles from the battery contacts.

1. Turn the battery box release knob counterclockwise and open the battery box cover.

2. Put the battery pack into the battery box. Insert the battery pack with the connectors bottom first,
facing inside.

3. Close the battery box cover and turn the knob clockwise until the secure click sound is heard.

If the battery box cover is not closed, this could adversely affect the watertightness
of the instrument.

Trimble C5 Total Station User Guide | 23



2 | Preparation

Setting up the tripod

N

© N o o AW

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

Open the tripod legs enough to for the instrument to be stable.

Locate the tripod directly over the station point. To check the tripod’s position, 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.

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

Tighten the tripod mounting screw.

NOTE - Do not carry the instrument while it is attached to a tripod.

Centering

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

Centering using the optical plummet

NOTE - If you require high accuracy, check and adjust the optical plummet before you center the
instrument. For detailed instructions, see Checking and adjusting the optical/laser plummet, page 41.

To center the instrument using the optical plummet:

1.

2.

5. Use the electronic level to level the instrument. See Leveling, page 26.

Set up the instrument on the tripod. See Setting up the tripod, page 24.

While looking through the optical plummet, align the reticle with the
station point. To do this, turn the leveling screws until the center mark of
the reticle is directly over the image of the station point.

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.

Tighten the tripod leg clamps.

6. Look through the optical plummet to check that the image of the station point is still in the center of

the reticle mark.
If the station point is off center, do one of the following:

— If the 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.

— If the displacement of the station point is major, repeat the procedure described in Step 2.
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Centering using the laser plummet
NOTE - Do not look into the laser directly.

NOTE - If you require high accuracy, check and adjust the laser plummet before you center the
instrument. For detailed instructions, see Checking and adjusting the optical/laser plummet, page 41.

1

2.
3.

© N o o

Set up the instrument on the tripod. See Setting up the tripod, page 24.
Turn on the laser plummet.

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. For detailed instructions, see Leveling, page 26.
Check the laser pointer is over the station point.

If the station point is off center, do one of the following:

— If the 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.

— Ifthe displacement of the station point is major, repeat this procedure from Step 2.

Centering using a plumb bob

1.

2.
3.

Set up the instrument on the tripod. See Setting up the tripod, page 24.
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.

5. 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

When you level the instrument, you make the vertical axis of the instrument exactly vertical. To level the
instrument, use the electronic level. In the leveling work, always set the instrument in face 1 direction
(see Figure 1.1, page 15).

To level the instrument:

1. Move the bubble into the circle drawn 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. ﬂ.
4. Use Ieve.Iing screw A to move the bubble into the center of the Bottom edge&
electronic level. the keyboard panel
5. Repeat Step 2 through Step 4 to center the bubble in both
positions.

6. Rotate the alidade 180°.

If the bubble in the electronic level remains centered, the instrument is level. If the bubble moves off
center, adjust the electronic level. For detailed instructions, see Adjusting the electronic level,
page 40.

Sighting and focusing

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. To sight the instrument: oenter

1. Adjust the diopter: :_:__

|
a. Aim the telescope at a blank area, such as the sky or a piece of Ll

paper.

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

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

2. Eliminate parallax:
a. 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. Diopter ring Telescope focusing

ring

If the target image does not move, there is no parallax.

d. If the target image does move, rotate the telescope focusing ring. Then repeat from Step c.
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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.

— The focusing lens is driven by a motor when the telescope focusing ring is turned.

NOTE - To move the focusing lens, you need to power ON the instrument.

Auto Focus (only for C5 Series)
The Auto focusing function is to focus on a target automatically.
This function is provided only for the C5 Series. The C5 HP Series does not have this function.

Set the Auto Focus Mode in the installed application software, and then press key to enable auto
focusing. Pressing key will drive the focusing lens to an appropriate position based on the distance
measured by the EDM. Therefore perform the rough sighting through the optical sight (finder)
beforehand. (For details of the Auto Focus Mode, refer to the operation manual of the application
software.)

For manual focusing, use the telescope focusing ring. The telescope focusing ring can be used at any
time. After rotating the telescope focusing ring, press key again to enable auto focusing.

Setting the measurement mode and preparing the target

The Trimble C5 Series total station has two measurement modes: Prism mode (Prism) and
Reflectorless mode (N-Prism). These modes can be changed at any time by holding down the or
key for one second.

To set the measurement mode depending on the target you want to measure, see the following table.

Target Target setting

Prism, reflector sheet Prism (Prism mode)

Other (reflective materials) N-Prism (Reflectorless mode)

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

NOTES -
- The Trimble C5 Series total station is Laser Class 1 in the Prism and Reflectorless mode, and Laser
Class 2 in Laser pointer function. Do not sight the Prism when the Laser Pointer is ON.

- The Trimbe C5 HP Series total station is Laser Class 1 in the Prism mode, and Class 3R in the
Reflectorless mode and Laser Pointer function. Do not sight the prism when the Class 3R laser is ON.
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Measurement with a prism

Do not use a prism with scratches, a dirty surface, or a chipped center. Prisms with thin edges are
recommended.

[EEREES

thin edges chipped center thick edges

As the Trimble C5 instruments are extremely sensitive, multiple reflections on the prism surface can
sometimes cause a significant loss in accuracy.

To maintain the accuracy of your measurements, when measuring a short distance, incline the prism
slightly so that the EDM can ignore unnecessary reflections on the prism surface, as shown below.

Not completely square to Completely square to
| the sighting axis the sighting axis
1 [
EJ 0 T 1 T F— (=)
3 I

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

NOTE - In Prism mode, in order 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 measurement is started, measured values are not displayed. To measure less reflective objects, use
the N-prism (reflectorless) mode.
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Measurement in reflectorless mode

The intensity of the reflection from the target determines the distance the Trimble C5 instruments 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 tables describe some examples of targets and approximate measurable distances.

Trimble C5 Series
Target You can measure approximately...
Traffic signs, reflectors 800 meters (2624 feet)
Paper (white), veneer (new) 450 meters (1476 feet)
Wall (brightly painted), brick 150 to 300 meters (492 to 984 feet)
Trimble C5 HP Series
Target You can measure approximately...
Traffic signs, reflectors 500 meters (1640 feet)
Paper (white), veneer (new) 300 meters (990 feet)
Wall (brightly painted), brick 150 to 200 meters (330 to 660 feet)

Measurable distances may be shorter or measurement intervals may be longer in the following cases:
« the angle of the laser against the target is small
« 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.

NOTE - Make sure there are no obstacles between the instrument and the target when taking
measurements.

NOTE - 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.
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Setting up the prism reflector

1. Assemble the prism reflector as shown below.

2 | Preparation

Height adjust-
ment adapter
is not used.
Tribrach
adapter 15

Target plate for single prism

prism holder

Target pole

2. Adjust the height of the tribrach adaptor (see page 30).

3. If necessary, change the direction of the prism (see page 31).

4. If you are using a single prism holder, set the position of the target plate (see page 31).

Detailed instructions for Step 2 through Step 4 are provided on the following pages.
NOTE - It is recommended that you use the W30S or W30Sb Tribrach with the Trimble C5 Series

instruments.

Adjusting the height of the tribrach adapter

The tribrach adapter has a height adjustment adapter. To use the prism reflector with a Trimble C5
instrument, remove the height adjustment adapter as shown in the following figure:

Height adjustment adapter

=,/ Height adjustment adapter clamp screw
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Changing the direction of the prism
The prism mounted on the tribrach adapter can be rotated to face in any direction.

To change the direction of the prism:

1. Release the rotation clamp. To do this, turn the clamp lever
counterclockwise.

2. Turnthe upper plate of the tribrach adapter until the prismis facing
in the required direction.

3. Fasten the rotation clamp. To do this, turn the clamp lever
clockwise.

Setting the position of the target plate
If using a single prism, make sure that the target plate is aligned with the tribrach adapter and the prism.
To set the position of the target plate:

1. Use the two set screws supplied to attach the target plate to the Center on axis
single prism holder.

2. Move the target plate within the screw holes until the apex of the
wedge pattern is aligned with the vertical axis of the prism and the
tribrach adapter.
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External device connector

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 45Vto5.2VDC

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

Except for the connection shown in Figure 5.1 on page 49, use of this connector is at
your own risk.

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 it
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 V Power

5 GND Ground

6 NC No connection

Use only the pin connections shown above. Using other connections will damage the
instrument.

The Trimble C5, C3 and M3 DR total stations have different pin assignment from
other models of Trimble 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 are attached.

Make sure that the power supplied is within the rated input range (4.5Vt0 5.2V DC,
1 A maximum). Power supplied outside this range will damage the instrument.

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.

Trimble C5 Total Station User Guide | 32



2 | Preparation

Cap the data output/external power input connector securely while not in use. The instrument is not
watertight if the cap is not attached or not attached securely, and 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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Getting Started

Turning the instrument ON and OFF

Basic operation
Turning the instrument ON and OFF

Turning on the instrument

Press the key to turn on the instrument. The application
program will start up.

Refer to the operation manual for how to use the application
program.

NOTE - If the application program does not start when you
have pressed the key, check that the batteries are
correctly inserted into the slot.

Shutting down the instrument
Press the key. The Power Key! screen appears.
Tap Shutdown to turn off the instrument.

NOTE - Executing Shutdown ends the application program and
the data that is not stored in the program will be lost.

£
My Device

Power: Key!

‘ Power key was pressed. E| EI

Options
Shutdown
Standby
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Use the stylus provided with the Trimble C5 Series on the touch screen. Any other

stylus may damage the touch screen.

Lightly tap the touch screen with the stylus. Otherwise, you may damage the touch

screen.

Standby

Press the key. The Power Key! screen shown on the right

appears.

Tap Standby to turn off the instrument.
NOTE - Standby is the function which stops the program running

and turns off the instrument.

Pressing the key again returns to the screen displayed before

the instrument is turned off.

Options

Press the key. The Power Key! screen appears.
Tap Options to display the Option menu.

Backlight

Tap Backlight On/0ff on the Option menu to switch on/off the

back light.

=
E
My Device
Power: Key!

—
connection  Lerurications

E
My Device

Power Key!

=D
) _ Shutdown
Standby

Clean Touch Scresn

Align Touch Screen |

Reset |

Select and aption either by tapping or by
moving the highlight with the navigation
arrows and pressing enter,
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Cleaning the touch screen

Tap Clean Touch Screen on the Option menu to disable the
touch screen. Do this when you want to clean the touch panel.

Press the <« (Enter) key. The display returns to the screen shown
before you pressed the key.

Adjusting the touch screen

Tap Align Touch Screen on the Option menu to show the touch
panel adjustment window.

By following the instruction in this window, a gap between the
actual tapping point and button on the window is corrected.

Use the stylus to press the [+] (plus) sign on the screen for 1
second. The [+] sigh moves to a corner of the screen when you
remove the stylus. Press the < (Enter) key after you pressed [+]
in the center and four corners to complete the adjustment of
touch screen.

Press the key to cancel the adjustment.

Reset

Tap Reset on the Option menu. The Restart screen appears.

Reset stops the program in process and initializes the total
station. Use this menu when the application program does not
run normally because of an unexpected reason.

NOTE - Once the Reset is executed, data that are not stored in
the application program will be lost.

Auto Power Off settings

3 | Getting Started

=
£
1y |Clean Touch Screen

The tauch scresn is now disalled
far cleaning. Press Enter ta enable
tauch screen and exit,

Carefully press and briefly hold stylus
on the center of the target. Repeat as
the target moves around the screen.
Press the Esc key to cancel.

+

The Auto power off function saves the consumption of electricity by switching the total station to the

standby mode when it is not operated for a certain time.

Tap the Windows button to display the menu and then select
Settings / Control Panel.

@ Programs 4
e Favorites (2
(5 Documents  *

B (3 Cantral Panel
& Help & Metwork and Dial-up Connections
= Run... a Taskbar and Start Menu...
| |5 22 am |5 | B
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Double-click the Power icon.

The latest battery status is displayed.
Select the Power Off tab.

The Time Settings window is displayed.

Select the Suspend after check box in the Idle Time Settings
field.

Select the time from the drop-down menu. The options are
5/10/30 minutes.

The suspend mode check box is cleared if a time is not selected
from the drop-down menu.

Tap OK to complete the setting.
NOTE - Suspend mode and standby mode are the same status.

3 | Getting Started

== K2 x
TSR L g SN
Keyboard  Metwork and  Crwhner Password
PC Regional Rermove
Connection Settings Programs

® B w ¥

Storage Stylus Systemn wolume &
IManager Sounds bt

Power Properties

Battery | Power Off

Status
Internal External
Battery 1 Battery 2 Battery
Tnserted Inserted  Disconnected

Power, Properties

Battery | Power Off

Eﬁ Save battery power and prevent unauthorized
&g use (in conjunction with a password) by having

your device turn off when not in use.

Idle TiI e Settings .E

Storage Stylus System Volume &
Mananear S inrs w
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Date/Time settings

This function allows date and time setting of the Total Station.
Tap the Windows button to display the menu and then select

Settings / Control Panel.

Double click the Date/Time icon.

The current set date and time appear.

Set the date, time, and time zone.
Tap Apply to fix the set values.
Tap OK to complete the setting.

Security settings

3 | Getting Started

I Programs *
i,'fg Favorites 2
(5 Documents  *
B (3 Cantral Panel
@ Help @ MNetwork and Dial-up Connections
= Run... E Taskbar and Start Menu...
; |Q. 12:12 AM|@|%
N2 X
ﬁ :? @a =
- J o =
Certificates  \Date/Time Dialing
G P
Diisplay Error Input Panel  Internet
Reporting Cptions
= @ 8 B
Keyboard  Metwork and  Owner Password
Dial-up Ca... 3

DatefTime Properties

Date/ Time

[« EEeRGTT T b | Current Time

S M TWTF S
27 28 2330 1 2 3
4 5 6 7 8 910
11 12 13 §Eg1s 15 17
18 19 20 21 22 23 24
2526 27 28 20 30 A
12 3 45 6 7

Autornatically adjust clock for dayight sa | APDlY

|12:20:26 P =
Time Zone

I (GMT-02:00) Pacific * »

Use the Security settings to avoid unauthorized use of the instrument, where a PIN/PUK security code

can be activated and the PUK code will be displayed.

To enter the security settings program, tap the Windows button to
display the menu. Then select Program / Security settings.

L) 5§ calibration
My D % Cammand Prompt

?,'? Fane 5 Inkernet Explorer
7 Doct %7 Microsoft WordPad
[ Setti == Music Player

5 Sust ®E Video Plavar
P A Windows Explorer

T Prog Eﬂ External connection

@ Help & Reniote Deskiop Connection
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Change PIN
To enable the security PIN Code or change the PIN Code, tap
Change PIN on the Security settings menu.
Change PIN
Get PUK
If the security PIN Code is already enabled, entering the current

PIN Code is required.
Enter the current PIN Code and then tap Accept.

Enter current PIN:

CAP sdfghikl}l'

shitf z[x[c[v[b[n[m][, ./ Accept

ctifai* [\ ] Lt]e]>
If you designate a new PIN Code, enter the new PIN Code, and Cram==te X
press the < (Enter) key or tap the next text box. Enter new PIN:
To confirm the input, enter the same PIN Code and then tap | '
Accept- Confirm new PIN:

|
The PIN Code is a four-digit number, for example, “1234". Enter 0000 to turn PIN code lock OFF.
The default PIN Code is “0000" By default the security setting is m
not enabled and you will not be prompted to enter the PIN Code :bllqlzw?e‘erI tEIv?IuBI ?IDDII;I:I‘].
when starting the work. plalslalflalnlilg 11 11
Get PUK
To display the PUK, tap Get PUK in the Security settings menu. Got PIIT X
If the wrong PIN Code is entered more than ten times, you will be
prompted to enter the PUK Code.
When the correct PUK Code has been entered, the PIN Code will PUK:
be reset to “0000". This means that the PIN Code security will be Uk ss
disabled. The PIN Code security can be enabled again using the
Change Pin instructions above.
Back
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Checking and Adjustment

Adjusting the electronic level

Checking and adjusting the circular level

Checking and adjusting the optical/laser plummet

Zero point errors of vertical scale and horizontal angle corrections
Checking the instrument constant

Checking the laser pointer

Adjusting the electronic level

Adjustment of the electronic level is done by Zero point errors of vertical scale and horizontal angle
corrections. For detailed instruction, see page 41.

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 circular level of the instrument is centered.
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4 | Checking and Adjustment

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.

While you are looking through the optical plummet, adjust the leveling screws lg
> %

until the image of the X is in the center of the reticle mark @.
For laser plummet, adjust the laser pointer to the X.
3. Rotate the alidade 180°.

If the marked image is in the same position in the center of the reticle
mark, no adjustment is required.

For a laser plummet, if the laser pointer is on the X, no adjustment is
required.

4. If the image or laser pointer is not in the same position, adjust the laser
plummet:

NOTE - Remove the cap for laser plummet adjustment.

a. Use the supplied hexagonal wrench to turn the adjustment screws until the image of the Xis 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.

Zero point errors of vertical scale and horizontal angle
corrections

Checking

Set up the instrument on the tripod.

Follow the leveling procedures described in Leveling, page 26.

Flip the telescope to the Face-1 position.

Sight a target that is within 45° of the horizontal plane.

Read the vertical angle from the VAl field in the Basic Measurement Screen (BMS).
Rotate the instrument 180° and flip the telescope to the Face-2 position.

Read the vertical angle from the VA2 field.

Add the two vertical angles together, VAL + VA2.

© N OO s W N

— No adjustment is required if the zero reference for vertical angles (VA zero setting) is set to Zenith,
and VAL + VA2 equals 360°
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4 | Checking and Adjustment

— No adjustment is required if the zero reference for vertical angles (VA zero setting) is set to
Horizon, and VAL + VA2 is either 180° or 540°.

— Anadjustmentis 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.

Adjusting
There are two steps in the calibration program. Usually you only complete the first step that is described
below, because the trunnion axis is finely adjusted mechanically.

To make a major adjustment to the trunnion axis error compensation, however, you can complete the
second step that is described below and make three sets of observations.

NOTE - To set the parameters for trunnion axis error Second
compensation, establish two targets at a horizontal distance of at

least 30 m from the instrument. The first target should be placed on target
the horizontal plane and the second should be more than 30° above

the horizontal plane. Complete three sets of F1/F2 observationsto =" First
these two points before you set the trunnion axis compensation target
value. Even if you complete the second step, the instrument cannot

store a trunnion axis error compensation of more than 30". If the

error is more than 30", the instrument needs a mechanical check. >30 m(100 f)

To enter the calibration program, tap the Windows button and
then select Program / Calibration.

LE, t Calibration
My De @ Command Prompt
T Prog m External connection
* Fawe 5 Internet Explorar
7 Dot ¥y Microsoft YWordPad
[ Setti == Music Plaver
& Help & Remote Desktop Connection
=7 Bun. =5 Security settings

First step y :f ::f(::;o:zy:;plorer
1. Tap VAO/HA/Tilt.

NOTE - Auto focus calibration only applies to C5 series. This
menu option is not available for the C5 HP series. fat i

Calibration

Auto focus
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Take an F1 measurement to a target on the horizon. Tap OK.

The vertical angle is shown in the
VO dir=Horiz setting.

VAl Face-1 vertical angle (tilt-off value)
HALl  Face-1horizontal angle (tilt-off value)
X1 Face-1 X axis tilt value

Y1 Face-1Y axis tilt value

If you sight a target that has a VA of more than 3° a warning
message appears and the OK button is disabled.

When you have taken the measurement, the message changes
from DO NOT TOUCH! to Turn to F2.

2. Take an F2 measurement to the same target. Tap OK.

VA2  Face-2 vertical angle (tilt-off value)
HA2  Face-2 horizontal angle (tilt-off value)
X2 Face-2 X axis tilt value

Y2 Face-2 Y axis tilt value

4 | Checking and Adjustment

_*_

Sight P1 on Facel.
X1: -13" v1: 5"

VAL: 0°28'58"

HAL: 9°46'00"

Sight VA < £3 deg.

Jimmmeeennee P1 oK

Calibration n @
#

Sight P1 on Facel.
X1: -17" v1: 10"

VAL: 5924'30"

HA1: 9°45'54"

Sight VA < £3 deg.

Jieeeeeenaae P1 oK

] 3
Sight P1 on Facel. =
X1: -5" v1: 8"
VAL: Measuring

HA1: @ DO NOT TOUCH ! L

Sight VA < £3 deg.

Jeeeeneneens P1 oK

_*_

Sight P1 on Face2.
X2: -11" v2: 51"
VA2: 0°28'38"
HA2: 7°47'32"
Turn the telescope to
1 face2.
mll ----------- P1 oK
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When the observation on F2 is completed, three parameters
are displayed.

3. Do one of the following:
— Toreturn to the first observation screen, tap Redo.
— To set parameters on the instrument, tap OK.

4. To go to the second step (trunnion axis compensation), tap
Trun.

NOTE - If the HA corr. setting is set to OFF, the ACH parameter is
not applied to horizontal angle readings. If this setting is set to ON,
both of the ACH and trunnion-axis parameters are applied to HA. If
you do not complete the second step, the trunnion-axis parameter
remains set to zero, and only the ACH parameter is applied. If ACV,
ACH, X, or Y is out of range, OVER appears. Press any key to return
to the first observation screen.

Second step

1. Sight the second target that is placed more than 30° above the
horizontal plane.

2. Tap OK to take angle measurements in the following order:
- Face-2to P2
- Face-1to P2
— Face-1to P1 (Horizontal)
— Face-2 to P1 (Horizontal)
- Face-2to P2

4 | Checking and Adjustment

Calibration n @
Sight P1 on Face2. =
X2: -56" v2: -44"
VA2: 179°31'46"
HA2:  187°47'42" il
Sight VA < +3 deg.
]
m.| ----------- P1 oK
Calibration n @
=
X: -23" v: 1"
ACV: 11"
Trun
*ACV:Altitude const adj
OK
Calibration n @
#
X: -11" v: -30"
ACV: OVER
Trun
*ACV:Altitude const adj
OK
Calibration n @
Sight P2 on Face2. #—
Set=1
VA2: 145°46'49"
HA2:  200°31'58"
L P2|Sight VA > £30 deg.
| B '> +30
'm-‘ """""""""""" oK
Calibration n @
Sight P2 on Facel. |
Set=1
VAL: 149°59'56"
HA1:  188°25'23"
_.=="P2|Turn the telescope to
I . ;130 facel.
'm-‘ """""""""""" OK
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- Face-1to P2
— Face-1to P1 (Horizontal)
— Face-2 to P1 (Horizontal)
- Face-2to P2
- Face-1to P2

The tolerance in angle reading to each direction is 10". TTake
shots with extreme care in order to maintain the accuracy of
the instrument. If the dHA to the same direction is more than
10", an error message appears, all three sets of points will need
to be remeasured.

After three sets of F1/F2 observations, the instrument
calculates the trunnion axis parameter and the updated ACH
(the average of each set).

. Do one of the following:

— To return to the measurement screen for the first set of F1
measurements, tap Redo.

— To go to the next set of observations for a more accurate
result, tap Cont.. You can record up to ten sets.

— To store the parameter and return to the BMS, tap End.

4 | Checking and Adjustment

Sight P2 on Face2. £
Set=2

VA2:
HA2 : @ DO NOT TOUCH !

_-="P2|Sight VA > £30 deg.

Lo ""sseap
o oK

Sight P2 on Face2. E
Set=2

VA2: & Sighting error

dHA:1886"
HA2: o ]

e oK

_*_
Tr-axis: 10"

ACH: 5"
Cont.

*Tr-axis:H-axis error
*ACH:Sighting axis error

. If HA corr. is set to OFF when you finish updating the trunnion axis parameter, a message appears.
The message asks if you want to change the setting. To change the setting, tap Yes.
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4 | Checking and Adjustment

Trunnion axis compensation

The trunnion axis error is reported when the vertical axis and the trunnion axis (horizontal axis) are not
perpendicular to each other. The sighting axis error is from the sighting and the trunnion axes. These
two errors can be compensated by applying the Tr-axis and ACH parameters on this instrument to
horizontal angle readings.

-~ K Tr-axis s

(1]

Because the amount of compensation changes according to the vertical angle, when compensation is
enabled there is a slight movement in horizontal angle even if you clamp the tangent screw.

Checking 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 by the manufacturer before the instrument is shipped. However, to ensure the highest operational
accuracy, we recommend that you check the instrument constant several times a year.

To check the instrument constant, you can either compare a correctly measured base line with the
distance measured by the EDM, or follow the procedure below.

Auto Focus calibration

NOTE - Auto focus calibration only applies to C5 series. This menu option is not available for the C5 HP
series.

To calibrate Auto Focus, tap Auto Focus in the Calibration menu.  psm

VAO/HA/Tilt

Auto focus
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1. Sight a non-prism point that is between 2 m and 4 m away and

focus manually using the focus ring. Then tap [+] or [-] to
fine-adjust the focus.
Once the fine adjustment is complete, tap MSR.

NOTE - The MSR button is enabled after tapping [+] or [=1.
and disabled after moving the focus ring.

When the MSR button is pressed, a distance measurement is
started using reflectorless precise mode.

. After measuring the near point, sight a non-prism point at least
100 m away, and follow the same focusing procedure as above:
first using the focus ring, then tapping [+] or [=] for fine
adjustment.

Then measure the distance by tapping MSR.

. Once both the near and far measurements are complete, the
calibration constant will be calculated.

If the calibration is successful, the following screen will be
displayed.

Tap OK to save the constant and return to the Calibration
menu.

4 | Checking and Adjustment

Auto focus calibration
Sight P1.

SD:

i X
_*_

|- [0

Focus to near

1 non-prism target
ar___ around 3m. adjust +-
i 4 3m P then tap MSR. MSR
m 2m < SD < 4m
Auto focus calibration n [E
Sight P2. E =
SD:
Focus to far Pt. is not
1 a prism target more
E than 100m. adjust +-
= 4 100m P2 then tap MSR. MSR
ﬂ 100m < SD
Auto focus calibration n @
*
Offset: 10
Magnify: 1.004
Redo |i|i
Calibration succeeded.
Tap OK to save.
OK
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4 | Checking and Adjustment

Check the instrument constant

P About 100 m

1. Setupthe instrument at Point P, in as flat an area as possible.

N

Set up a reflector 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 Trimble C5 Series instrument to the tripod at Point R.

Measure the distance from Point R to Point P (RP), and from Point R to Point Q (RQ).

Calculate the difference between the value of PQ and the value of RP + RQ.

© 0N OO AW

Move the Trimble C5 Series instrument to other points on the line between Point P and Point Q.
10.Repeat Step 5 through Step 9 ten times or so.
11. Calculate the average of all the differences.

The error range is within 3 mm. If the error is out of range, contact your dealer.

Checking the laser pointer

The Trimble C5 Series total station laser pointer is a red laser beam. 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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System Diagrams

System components

(1 ]
ae

AC adapter and
U\ plug adapter

Battery charger
&
USB memory
Trimble Ch
Series
@ Connectin écable
(9 pin, USB)

Low-power I
eyepiece

High-power

eyepiece Personal computer

Figure 5.1 Measurement side
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5 | System Diagrams

Coaxial target plate
for single prism

Target pole

Min rism Tiltaingle i i Tri Ieism

holer prism holder single prism C hoﬁier
S

g/lcllgl ?girsm Prism adapter

P Height adjustment
adapter is not used.
Tribrach adapter 15
\Y
Telescopic i icori i
prism pgle Tripod for telescopic prism pole Tripod

Figure 5.2 Prism reflector side

NOTE - It is recommended that you use the W30S or W30Sb Tribrach with the Trimble C5 Series
instruments.
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Trimble C5 Hazardous
Substance Information for
Chinese RoHS

Trimble C5 £it{(AXE RN EESEEYIRTZNEN SHE N RERLR

: HEHEVRRITE
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@ These marks are for users in China, and indicate to protect environment in using the electronic information products.
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A | Trimble C5 Hazardous Substance Information for Chinese RoHS

Appendix: [REMESHEIBERER
Presence Condition of the Restricted Substances

RiaeiE: BRI I g% (84%) : ABT050050
PRABYET R B LT
NO. Bt Unit i x iR v EQELIES ZIRTKRE
(Pb) (Hg) (Cd) (Cr+6) (PBB) (PBDE)
! ALUMINUM ELECTROLYTIC CAPACITOR © © © © i B
2 X @) @) (] ] o] @)
X CAPACITOR
AL FrERE
3 SMD RESISTOR © © © © © o
1C
4 Ic @) @) (o] (] ] @)
5 TRANSFORMER © © © © © o
AR ZARE
6 SMD DIODE © © © © © o
A REE
7 SMD CAPACITOR © © © © © o
IREEH
8 [suvery METAL © © © © ) )
REEH
°  |sLack pLASTIC © © © © © ©
B84
10 WHITE PLASTIC © © © © © o
ENRIEBEEAR
11 PCB (@] O @) O O @]
YEE
12 Y CAPATICOR © © © © © o
AR CARE
13 SMD BRIDGE DIODE © © © © © ©
BRIAER
14 |BARE COPPER WIRE © © © © ) )
fAE1. SBHO0.1 wt %* & SEBH0.01 wt %’ FERAMEZEDLEEBHESLSEREE.
Note 1 : “Exceeding 0.1 wt %" and “exceeding 0.01 wt %" indicate that the percentage content of the restricted substance
exceeds the reference percentage value of presence condition.
w52, O’ FEZBERAMBEZENEERRBYEN LSRE%ERE,
Note 2 : “O" indicates that the percentage content of the restricted substance does not exceed the percentage of reference
value of presence.
&3, -7 RisZERAMERIRER.,
Note 3 : The “—" indicates that the restricted substance corresponds to the exemption.

Trimble C5 Total Station User Guide | 52



	C5 Series Total Station User Guide
	Legal Notices
	Safety
	Warnings and Cautions
	Warnings
	Cautions
	Rechargeable Lithium-ion (Li-ion) batteries
	Laser safety
	Trimble C5 Series
	Trimble C5 HP Series
	Environmental
	Instrument labels
	Bluetooth
	WLAN

	Introduction
	Standard components
	Parts of the instrument
	Maintenance

	Preparation
	Unpacking and packing the instrument
	Unpacking
	Packing
	Charging the battery pack
	Detaching and re-attaching the battery pack
	Detaching the battery pack
	Inserting the battery pack
	Setting up the tripod
	Centering
	Centering using the optical plummet
	Centering using the laser plummet
	Centering using a plumb bob
	Leveling
	Sighting and focusing
	Auto Focus (only for C5 Series)
	Setting the measurement mode and preparing the target
	Measurement with a prism
	Measurement in reflectorless mode
	Setting up the prism reflector
	Adjusting the height of the tribrach adapter
	Changing the direction of the prism
	Setting the position of the target plate
	External device connector

	Getting Started
	Turning the instrument ON and OFF
	Turning on the instrument
	Shutting down the instrument
	Basic operation
	Standby
	Options
	Backlight
	Cleaning the touch screen
	Adjusting the touch screen
	Reset
	Auto Power Off settings
	Date/Time settings
	Security settings

	Checking and Adjustment
	Adjusting the electronic level
	Checking and adjusting the circular level
	Checking and adjusting the optical/laser plummet
	Zero point errors of vertical scale and horizontal angle corrections
	Checking
	Adjusting
	Checking the instrument constant
	Auto Focus calibration
	Check the instrument constant
	Checking the laser pointer

	System Diagrams
	System components

	Trimble C5 Hazardous Substance Information for Chinese RoHS


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'SCREEN_TNZ-TECHPUBS_2020'] [Based on 'SCREEN_TNZ-TECHPUBS_2020'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /DisplayDocTitle true
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


