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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 EMC Directive satisfied.

C€

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.

Taiwan

Battery Recycling Requirements
The product contains a removable battery.

Taiwanese regulations require that waste MR
batteries are recycled.

Notice to Our European Union Customers

For product recycling instructions and more

information, please go to:

Recycling in Europe I

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 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.

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 328v1.7.1, 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.

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 operating in conjunction
with any other antenna or transmitter.
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Safety

For your safety, read this instruction manual carefully and thoroughly before using the Trimble M1
DR 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 an M1 DR
instrument.

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.

& CAUTION - 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 M1 DR instrument 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.

A 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.

A WARNING - Use only the battery charger and AC adapter that are supplied with the
instrument. Do not use any other charger and AC adapter 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.
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Safety

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.

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.

Cautions

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

AN

AN

AN

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 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.

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.
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Safety

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.

CAUTION - 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.

CAUTION - 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.

Rechargeable Lithium-ion (Li-ion) batteries

A

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.

Laser Safety

The Trimble M1 DR total station is a Class 2 laser instrument. It is a Class 2 Laser Product in
accordance with: IEC60825-1:2007: “Safety of Laser Products”

Precautions: To counteract hazards, it is essential for all users to pay careful attention to the safety
precautions and control measures specified in the standard IEC60825-1:2007 within the hazard

distance *).

& 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.

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

Specifications for laser emission:

Laser pointer
Wave length 630-680 nm
Output power CW Po<1mW

Distance meter
Wave length 850-890 nm
Output power Pulse Po<6.4W

Pulse width <5ns
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Safety

Conforming standards:

E.U. IEC60825-1:2007
Laser Pointer: Class 2
Distance Meter: Class 1

USA FDA21CFR Part 1040 Sec.1040.10 and 1040.11

(except for deviations pursuant to Laser Notice No.50, dated
June

24, 2007)

& Laser Radiation
Do not stare imo bearn

Class 2 Laser Product
PodimW CW A=620-830nm
IECE0825-1:2007

Laser pointer

(- ) ] B
Complies with 21 CFR 1040.10 and 1040.11 NIKON-TRIMBLE CO,)LTD,
except for deviations pursuant to Technoport Mitsuiseimei Bldg.
Laser Notice No.50, dated June 24,2007  16-2, Minamikamata 2-chome,
L MADE IN JAPAN Ota-ku, Tokyo 144-0035 Japan )
( This device complies with Part 15 of the FCC Rules. R

Operation is subject to the following two conditions:

1 this device may not cause harmful interference,and

2 this device must accept any interference received,

including interference that may cause undesired operation.
\_ [MADE IN JAPAN] WEEEEE  Contains FCC ID:WALNTO0001 IC:8170A-NT00O1 D)
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Introduction

CHAPTER

Thank you for purchasing this Trimble product.

This instruction manual was written for the
users of Trimble M1 DR instruments. Before you
operate a Trimble M1 DR 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
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1 - Introduction

Parts of the instrument

Figure 1 and Figure 2 show the main parts of the Trimble M1 DR instrument.

Carrying handle

Optical sight
(Finder)

Telescope
focusing ring

Battery mounting
button

Telescope

eyepiece Vertical tangent

screw

Diopter ring

Reticle plate cover Vertical clamp

Plate level

Upper plate clamp
Keyboard

Upper plate
tangent screw

The label shown below is
attached to the underside

of the keyboard. The Laser Safety Label shown

below is attached to the
underside of the keyboard

(MADE IN JAPAN) M Cor

Complies with 21 CFR 1040.10 and 1040.11 NIKON-TRIMBLE CO..LTD.

except for devitors pursuant to Technoport Misuiseimei Bidg.

Laser Notice No.50, dated June 242007  16-2, Minamikamata 2-chome,
MADE IN JAPAN Ota-ku, Tokyo 144-0035 Japan

Tribrach clamp knob

Figure 1 Trimble M1 DR Total Station
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1 - Introduction

The Laser Safety label
shown below is attached
to the telescope.

The Laser Safety
label shown below
is attached to

the telescope.

4

1 LASER APERTURE

Laser Radiation
Do nol stank o baam
Clags 2 Laser Product
Po{imW CW A=530-8%0nm
IECE0G25-1:2007

Objective
LASER LIGHT

IS EMITTED FROM
THIS PART

Horizontal axis
indication mark

Optical plummet

/i\ Data output / _____

Circular level
Input connector

Leveling screw

Tribrach

Figure 2 Trimble M1 DR Total Station
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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 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 instrument 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.

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 connector
terminal. The instrument is not watertight if the cap is not attached
securely, or when the data output connector is used.

The carrying case is designed to be watertight, but you should not |
. . . . Reticle plate cover
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
Nikon nameplate facing upward.

The battery pack contains a Lithium-ion battery. When disposing of the battery pack, follow the
laws or rules of your municipal waste system.
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The instrument can be damaged by static electricity from the human body discharged through

the data output 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.
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Unpacking and packing the instrument

Note — Handle the Trimble M1 DR instrument gently to protect it from shocks and excessive vibration.

Unpacking

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

Packing

Note - Store the instrument with the battery case attached.

To pack the instrument back into the carrying case:

1. Setthe telescope in the horizontal face-1 position.

2. Align the ¥ storage mark on the bottom of the face-1 keyboard

with the ¥ mark on the leveling base clamp knob. ;; ¥ MarkW " 1\1‘
3. Lightly fasten the clamp knobs. f{ , ,’l*\ A
4. Place the instrument in the carrying case. . I,'_ _N
_n-.,_l ___J_,..ﬁ.,
\ / '
- .._- \wT / ' I-.

Mark ¥

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.

A 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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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 and AC adapter 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 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.

Power jack Charge indicator 0
This will read Calibration
5V, 4A indicator O

Calibration button

Case
“Top” edge

Calibration
indicator 1

Charge indicator 1

Battery Slot ———
(0]

Battery Slot
1

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.

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 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-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.
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¢ |f 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.

Note — When inserting a battery into the battery slot, follow the correct way described below.

Inserting a battery in the battery slot

1. Insert a battery into the battery insertion guide side of the
battery slot. The battery insertion guide is opposite side of the
charging contacts.

2. Aligning the charging contacts of the battery and battery
charger, press the battery down into the slot.

3. Make sure that the adjacent charge indicator illuminates
yellow.

Charge indicator and calibration indicator:

Yellow light illuminates Charging

Green light illuminates Charging completed
Blue light blinks Calibrating

Blue light illuminates Calibration completed

For details of the calibration, refer to the next item

Removing a battery from the battery slot

Pull up the battery.
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Conditioning / calibrating a battery

Battery calibration is necessary about once every 6 months or more often if desired. 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 and reattaching the battery pack

Detaching the battery pack

& CAUTION - Avoid touching the contacts on the battery pack.

1.

If the instrument is 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.
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Attaching the battery pack

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

1. Insert the battery into the battery side cover.

2. Press the end of the battery down into the side cover. - 3
3. Hold the instrument steady with one hand. /
4. Fit the two projections at the bottom of the battery pack into

the concave sections at the bottom of the instrument.

5. Press the battery mounting button.

6. Push the battery pack against the instrument and release the
battery mounting button.
Make sure that the battery mounting button is fully released
and the battery pack is securely attached to the instrument.

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

& CAUTION - The BC-65 battery pack cannot be used with the Trimble M1 DR total station.

Setting up the tripod

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.

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

N

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.

Place the instrument on the tripod head.

3

4

5. Securely fasten the thumb screws on the tripod legs.

6

7. Insert the tripod mounting screw into the center hole of the base plate of the instrument.
8

Tighten the tripod mounting screw.

Note — Do not carry the instrument while it is attached to a tripod.
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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 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

To center the instrument using the optical plummet:

1. Set up the instrument on the tripod. For detailed instructions, see

2. 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.

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 plate level to level the instrument. For detailed instructions, see

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

7. 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 this procedure from

Centering using a plumb bob

1. Set up the instrument on the tripod. For detailed instructions, see
2. Hang the plumb line on the hook of the tripod mounting screw.

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

4. 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 plate level.

To level the instrument:

1. Loosen the upper plate clamp.

2. Rotate the alidade until the plate level is parallel with any two
of the leveling screws (B and C).

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

4. Rotate the alidade approximately 90°.

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

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

7. Rotate the alidade 180°.

8. If the bubble in the plate level remains centered, the
instrument is level. If the bubble moves off center, adjust the
plate level. For detailed instructions, see

Sighting

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 crosshairs of the reticle.

To sight the instrument: Center
crosshairs

I

1. Adjust the diopter:

Ll

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

WARNING — Never look at the sun through the telescope. If you do, you may damage or lose
your eyesight.
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b. Looking through the eyepiece, rotate the diopter ring until
the reticle crosshairs 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 crosshairs. 0

c. Move your eye vertically and laterally to check whether the | |

target image moves relative to the reticle crosshairs. 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
3. Rotate the tangent screw:

— The final turn of the tangent screw should be in a clockwise directions, to align the target
accurately on the center crosshairs.

Setting the measurement mode and
preparing the target

The Trimble M1 DR 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. For more information, see

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

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.

Note — The Trimble M1 DR 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.
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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.

v X X

thin edges chipped center thick edges

As the Trimble M1 DR 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:

* 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 X the sighting axis
LR il L=}

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

Q Tip — In Prism mode, targets that are less reflective than the prism or reflector sheet are not
measured. This avoids false measurements. 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 mode

The intensity of the reflection from the target determines the distance the Trimble M1 DR total
station 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 measureable distances.

Traffic signs, reflectors 500 meters (1640 feet)

Paper (white), veneer (new) 400 meters (1310 feet)
Wall (brightly painted), brick 100 to 200 meters (330 to 660 feet)
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Measurable distances may be shorter or measurement intervals may be longer in the following
cases:

¢ if the angle of the laser against the target is small
¢ if 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.

Q Tip — Make sure there are no obstacles between the instrument and the target when taking
measurents. 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.

Preparing the reflector sheet

The reflector sheet can be used for measurements in Prism mode. Assemble the reflector sheet as
shown below.

€

Reflector
sheet

|
)

Mini prism
adapter

Telescopic Prism pole
prism pole tripod type PPS
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Setting up the prism reflector

1. Assemble the prism reflector as shown below.

Target pole
3 Target plate for single prism getp
Tribrach
adapter 15 v

Tribrach = Prism C
W30/W30b Tiltable single

prism holder Triple prism holder

Tripod
2. Adjust the height of the tribrach adaptor (see ).
3. If necessary, change the direction of the prism (see ).
4. Set the prism constant (see ).
5. If you are using a single prism holder, set the position of the target plate (see ).
Detailed instructions for through are provided on the following pages.

Adjusting the height of the tribrach adapter

The tribrach adapter has a height adjustment adapter. To use the prism reflector with the Trimble M1
DR instrument, attach the height adjustment adapter to the tribrach adaper as shown below.

Height adjustment adapter clamp screw
Height adjustment adapter
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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. Turn the upper plate of the tribrach adapter until the prism is
facing in the required direction.

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

Setting the prism constant

1. Attach the prism to the single prism holder or triple prism holder.

To use a triple prism holder as a single prism holder, attach the prism to the center thread of the
prism holder.

2. Set the prism constant. To do this, hold down or for ISR

one second. For more information, see Target @ Prism
Const & 2 [
Moda  Mormal
Note — The prism constant of a Nikon prism is always 0, whether it is Rec m?éJE'E ELL

attached to a single prism holder or a triple prism holder.

If the prism constant is not 0 mm, then directly enter the prism constant value in the Const field.
For example, if the prism constant is 30 mm, enter 30 mm in the Const field on the instrument.

Q Tip — When you use the prism at a short distance, set the prism at a slight angle to the sighting
axis, rather than completely square.

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 Center on axis
the 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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Face-1/Face-2 measurement

You can take a measurement from either face of the instrument. To change the face, rotate the
instrument 180° on its base, and rotate the telescope 180° within the standard.

By averaging the Face-1 and Face-2 measurement values, you can cancel out most constant
mechanical errors. Some errors, such as vertical axis error, cannot be cancelled out by averaging
Face-1 and Face-2 measurements.

CAUTION - When rotating the telescope, take care not to catch your finger in the gap between
the instrument’s standard and the telescope.

A Face-1 measurement is made with the vertical circle positioned to the left of the telescope
eyepiece. A Face-2 measurement is made with the vertical circle positioned to the right of the
telescope eyepiece.

Face-1 Face-2
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Turning the instrument on and off

Turning on the instrument

1. To turn on the instrument, press (PWR). The start-up screen
appears. It shows the current temperature, pressure, date, and TILT TELESCOPE
time. >Tewp  28°C
Pressz 1813hPa 0

A18-21 12254212

2. To change the temperature or pressure value, use (%) or (v) to move [J
the cursor to the field that you want to change. Then press (ENT). TILT TELESCOPE
3. Tilt the telescope until it passes the horizontal position on Face-1. sTemp 457 C

Press 1813hPa i

If you have entered your name or your company’s hame in the HIKON-TRINELE CO.LTD
Owner’s detail field, the text from this field appears on the start-up TILT TELESCOPE
screen. To set the Owner’s detail field, go to MENU / Settings / S

Other. For more information, see }Ligzﬂ gg g inH -

o R

Turning off the instrument

To turn the instrument off, press and (ENT).

Press EMT + OFF

Then do one of the following:

again turn off the instrument.
the Reset softkey reboot the program and re-start the instrument.

The Basic Measurement Screen (BMS) appears without an open job.

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

If you press the Sleep softkey in the Press — OFF screen, or enable
the Power Save setting (see ), the instrument

goes into sleep mode. Sleaping...

When in sleep mode, the instrument wakes up if:

¢ You press a key
e The instrument receives a remote control command
¢ You rotate the alidade

¢ You tilt the telescope
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The Trimble M1 DR Total Station supports the following languages: English, French, Italian, German,

Spanish, Russian, Chinese.

1. To select a different language, power on the instrument and
press and (3) at the Tilt Telescope screen.

The current language selection is highlighted.

2. Press(Yor (v)to highlight the required language and then press

TILT TELESCOPE

*Temp 28°C
Press 1813hPa §

ENT.
3. Theinstrument reboots and displays the start-up Tilt Telescope Francais I -

screen in the selected language. Italiano E i

B Deutzch B

Changing regional configuration pre-sets

To provide easier configuration for common regional settings, you can quickly configure the Trimble
M1 DR Total Station to a pre-set combination of default regional settings. The Regional Configuration
screen appears only after the language configuration is complete, the instrument has rebooted, and
the telescope has been tilted. To change the regional configuration pre-sets:

1. Follow the steps in

Once the instrument reboots and the telescope is tilted, the
Regional Configuration screen appears.

2. Press(®or(v)to highlight the required regional settings and then
press (ENT).

3. If you do not want to change the current settings, press
and quit. The instrument continues to use the last configured
settings that were configured.

The settings affected by the Regional Configuration screen are:

REGIONAL CONFIGURATION

International

United States

Angle VA zero Zenith Zenith Zenith
Resolution 1"(See note) 1"(See note) 1"(See note)
HA Azimuth Azimuth Azimuth
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
AZ zero North North North
Power Save Main Unit Off Off Off
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Category Setting Europe International United States
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
Stakeout Add PT 1000 1000 1000
Units Angle GON DEG DEG
Distance meters meters US-ft
Temp °C °C °F
Press mm Hg mm Hg In Hg
Rec Store DB RAW&XYZ RAW&XYZ RAW&XYZ
Data Rec Internal Internal Internal
Others XYZ disp Fast Fast Fast
2nd Unit None None None
Split ST No No No
CD Input <ABC> <ABC> <ABC>
Owner’s Detail Blank Blank Blank

The default regional configuration pre-set is “United States” settings. For more information, see

Settings, page 109.
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Display and key functions

The following figure shows the keys on the Trimble M1 DR instrument keyboard and the LCD display.

@ Trimble M1

.

The functions of the Trimble M1 DR keys are as follows.

Key Function Details
PR Turns the instrument on or off. page 33
@ Illumination key. Turns the backlight on or off. page 39
= Provides access to the 3-switch window if held down for one second.
MENU Displays the MENU screen. page 95

0
MODE Changes the key input mode between alphanumeric and numeric if pressed when page 41
0O you are in a PT or CD field.

Activates Qcode mode if pressed when you are In the Basic Measurement Screen

(BMS).

Records measured data, moves on to the next screen, or confirms and accepts the page 86
w entered data in input mode.

DJ You have the option to record the measurement as a CP record instead of an SS

record, if you hold this key down for one second in the Basic Measurement Screen

(BMS).

The instrument outputs the current measurement data (PT, HA, VA, and SD) on the

COM port if you press this key in the BMS or in a Stakeout observation screen. (The

Data Rec settings must be set to COM.)

Returns to the previous screen

? In numeric or alphanumeric mode, deletes input.

Starts distance measurement, using the measure mode settings for the key. page 54

8

Displays measurement mode settings, if held down for one second.

Starts distance measurement, using the measure mode settings for the key. page 54
Displays measurement mode settings, if held down for one second.

- [ﬁ

F
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Moves to the next available display screen.

Changes the fields that appear on the DSP1, DSP2, and DSP3 screens, if held down
for one second.

Displays the Angle menu.

Displays the Station Setup menu.
In numeric mode, enters 7. In alphanumeric mode, enters A, B, C, or 7.

Displays the Stakeout menu.
Shows stakeout settings, if held down for one second.
In numeric mode, enters 8. In alphanumeric mode, enters D, E, F, or 8.

Displays the Offset Point Measurement menu.
In numeric mode, enters 9. In alphanumeric mode, enters G, H, |, or 9.

Displays the Programs menu, which contains additional measuring programs.
In numeric mode, enters 4. In alphanumeric mode, enters J, K, L, or 4.

In numeric mode, enters 5. In alphanumeric mode, enters M, N, O, or 5.
Displays RAW, XYZ, or STN data, depending on your setting.
In numeric mode, enters 6. In alphanumeric mode, enters P, Q, R, or 6.

Executes the function that is assigned to the key.

g?ﬁn In numeric mode, enters 1. In alphanumeric mode, enters S, T, U, or 1.
USR Executes the function that is assigned to the key.
mﬂ In numeric mode, enters 2. In alphanumeric mode, enters V, W, X, or 2.
coD Opens a window where you can enter a code. The default code value is the last
T code entered.
v \ 3 In numeric mode, enters 3. In alphanumeric mode, enters Y, Z, a space, or 3.
HOT Displays the (HOT) menu, which includes Height of Target, Temp-Press, Target,

Note recording, and Default PT settings.

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

Displays the Bubble indicator.

In numeric mode, enters 0. In alphanumeric mode, enters *, /, =, or O.

TRIMBLE M1 DR TOTAL STATION USER GUIDE | 37



3 - Getting Started

Status bar
The status bar appears on the right side of every screen. It Status bar
contains icons that indicate the status of various system functions. |
1S
HA: 884" gg~
Uh: 98°88" g~
SD: 188.888 m
FT:1
Laser pointer indicator HT: a.888 mn

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

I Laser pointer ON.

None Laser pointer OFF.

Input mode indicator

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

ﬂ Input mode is numeric. Press a key on the number pad to enter the number printed on the key.

E] Input mode is alphabetic. Press a key on the number pad to enter the first letter printed beside the
key. Press the key repeatedly to cycle through all the letters assigned to that key.

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

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:

3 Reflectorless mode

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

Communication port status

Bluetooth enabled icon shows the Bluetooth is selected for the Port setting in the Communication
menu. (See .

E+ Bluetooth enabled
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Battery indicator

The battery indicator shows the battery voltage level:

Level 4 (Full)
Level 3
Level 2
Level 1

Battery low

gy =N 1N

=

the battery level is critically low, the following message appears:

BATTERY DOHN

Prass ENT Key,
Change Battery

[
Turn on/off the backlight, laser pointer, and sound

LCD backlight

To turn the LCD backlight on or off, press the illumination key I:l . In case the LCD is too dark or
bright, it is possible to adjust the backlight level through the Contrast adjustment window (by
holding down the illumination key (bulb-icon) for one second and pressing [<]/[>]; see ).

3-switch window

Use the 3-switch window to turn on/off the backlight of the display,

laser pointer and beep-sound on the instrument. HA: 4829”11 ==
Va: 89°87 467 *
To open the 3-switch window from any screen, hold down the sD:
illumination key for one second. PT: 1
HT: 1.588 m

To cycle through the settings for a switch, press the number beside
that switch. For example, to turn the backlight on or off, press ().

Alternatively, to highlight the switch that you want to set, press (7) or (v). Then press to cycle
through the settings for that switch.

Switch 1 (Backlight)
'i:'::i'_ LCD backlight is on.

'E' LCD backlight is off.

Switch 2 (Laser pointer)

gies Laser pointer is off.

K Laser pointer is on.

TRIMBLE M1 DR TOTAL STATION USER GUIDE | 39



3 - Getting Started

Switch 3 (Sound)
['-'-" Sound is on.
e,

[' Sound is off.

Contrast adjustment window

When the 3-switch window is open, press (<) or (5) to display the
contrast adjustment window. Then press (3) or (v) to change the contrast Ha: 487297 117

- Va:  89°087 467
level. The arrow indicates the current contrast level. To return to the ap3 345 1234 ©
3-switch window, press (<) or (). PT:1 = b

HT: 1.5688 m

When you have finished changing display light and sound settings,
press to close the 3-switch or contrast adjustment window.

DSP key

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

Switching between display screens

When several display screens are available, the $é® indicator 1/
appears at the top left of the screen, and the screen indicator (for Ha: 48°29" 11"

Va: 89787 46T

example, 1/4) appears at the top right. SD% 345 678

PT: 1 "]
HT: 1.588 m

To move to the next available screen, press (DSP). of
Ha: 48°29° 117
H B8.882 m
HD: 343.248 m
FT:1
HT: 1.588 m

For example, if the DSP2 screen is currently displayed, press to 3/

move to the DSP3 screen. The screen indicator changes from 2/4 to az:  85°44* 91"

3/4 T EH 12.835%

’ HD: 343.248 m

FT:1
HT: 1.508 m

When the secondary distance unit is set, an additional screen is 55

available. It shows the HD, VD, and SD values. For information on HO: » 476" 8973/8

Vh:r 8927 187157
SD¥> 888" BE”1/4

The smallest unit of display for distances measured in feet-and-inches FT:1

is 1/16 in. Smaller units are impractical in the field. When the actual HTi 1.560 n

value is greater than 99999'11""15/16, the “>” symbol is shown. If the

actual distance is less than -9999'11""15/16, the “}” (solid triangle) symbol is shown. This does not
affect calculations. The precise value is used internally in all cases.

setting the secondary distance unit, see
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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 keys (4, (v), (<), and () to highlight the item that you TOSF1—BsPEr—<03Fa

want to change. Ha AZ

A VD e

3. Use the i and £ softkeys to scroll through the list of items that D HD  HD
can be displayed for this item. * Change item by 3/ 9

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 62511 softkey. Alternatively, highlight the last item for DSP3
and press (ENT). The DSP screens show the items you have selected.

Note - 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 Stakeout screens (SO2, SO3, SO4, and SO5). You can also customize the displayed
items in Stakeout.

Header characters

The following header characters can be used in DSP screens:

— Acolon (:) indicates that tilt correction is applied to the 77
value. Hat 48°29" 117
VD B8.882 m
— A hash symbol (#) indicates that tilt correction is off. HD 8 343.248
. . FT:1
— An underscore (_) under the tilt correction character HT: 1.S8G m

indicates that Sea Level Correction or Scale factor is applied.

Mode key

Use the key to change the keyboard mode for the current screen.

Changing input mode while entering points or codes

When the cursor is in a point (PT) or code (CD) field, press to
change the input mode between alphanumeric (¥) and numeric (7). PT:A102

1.7682 n

The input mode indicator in the status bar changes to show the

current input mode. PT:AIBZ. .
XY Tip—-When the cursor is in a height (HT) field, only numeric HT: 1.782 m
WP ght (K1) ! COEHUEM

input mode is available. Pressing has no effect when the
cursor is in a HT field.
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Quick code measurement mode

1. To activate Quick code measurement mode, press in the 1/
BMS. HA: 48°29° 11"

Va: 8987 46T
ShE 345.678 m
PT: 1 "]
HT: 1.588 m

The PT field shows the default point name.

Drode S
. . HA: 48°23° 11"
2. Press any numeric key () through (9)) to start measuring and MR 92% 11 46"

recording points. I

PT:1
A list of the numeric keys and their assigned feature codes appears T

on the right side of the screen.

For example, when you press (6), the code assigned to 6 is selected,
and the instrument starts a measurement.

A 92*11" 46"

3. If you have set the record mode to Confirm (see

), the Record PT screen appears after each
measurement.

Do one of the following:

— To record the point, press (ENT).
— To return to the BMS, press (ESC).

To assign a new feature code to a numeric key, press [*) or (v] to highlight the code that you want to change. Then
press the =X 4 softkey.

You can use the ¢’ softkey to change the values shown in the measurement box, in the same way as you
use the key in the Basic Measurement Screen (BMS).

Q Tip — To assign a new feature code to a numeric key, press [*) or [v] to highlight the code that
you want to change. Then press the Edit softkey.

Q Tip — You can use the DSP softkey to change the values shown in the measurement box, in the
same way as you use the key in the Basic Measurement Screen (BMS).

4. To return to the BMS from the Qcode screen, press or (EsC).
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In the BMS, press to change the default feature code that will appear in the CD field when you

record a point.

Setting the default code

When you press in the BMS, a window for entering the feature
code appears.

You can use the List and Stack softkeys to enter the code.

Qcode observations

To enter the Quick code observation routine, press the Qcode softkey.

In this function, you can use the ten numeric keys to both select a
feature code and shoot a point.

To change the measurement mode for the Quick code observation,
press the Sett softkey.

Note — In Quick code measurement, the Rec mode can be set to
Confirm or ALL only.

HOT key

The HOT key menu is available on any observation screen. To display
the HOT key menu, press (HOT).

Changing the height of the target

To change the height of the target, press to display the HOT
menu. Then either press (1) or select HT and press (ENT).

Enter the height of the target, or press the Stack softkey to display the
HT stack. The HT stack stores the last 20 HT values entered.

Setting the temperature and pressure

To set the current temperature and pressure, press to display the
HOT menu. Then either press (2) or select Temp-Press and press (ENT).
Enter the ambient temperature and pressure. The ppm value is
updated automatically.
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Hg: 429" 117

i :;:5:; ; =
HA: 48°29° 11 :
VA: 92° 11" 48"
S0% = <gnnx
PT:1
HT: 1.500 n

LEcode>
Target * Prism
Const ¢ 2 mm

Mode : Mormal
avE = 3
Feoc mode © ALL

——HOT kay——
1. TR
2 Temp-Press

A Targot

4 Mote

5 Default PT

Input HT

HT: ..o

[Temp &% Press]

Temp: A °C
Press: 1813 hPa
(ppm=  8)
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Selecting the target set

A target set specifies settings for the target type, the prism constant,

and height of target. When you change the selected target set, all a '
three settings are changed. You can use this function to quickly switch & Prizm I 4 7HE

Y -14 .l
between two types of target, such as a reflector sheet and a prism. You :: E"'F:Iml |E E cof B

can prepare up to five target sets.

Press to display the HOT menu. Then either press (3}, or select

Target and press [ENT). A list of the five target sets appears. To select a target set, either press the
corresponding numeric key (() through (5)), or use (?) or (v) to highlight the target set in the list and
press (ENT).

To change the settings defined in a target set, highlight the target set in the list. Then press the Edit
softkey.

STRTT
Type  Prism/N-Prism E;ﬁgi: "B i
Const 999 to 999 mm HTZ

HT —9.990 t0 99.990 m

HT can be left blank in the target set. If you leave it blank, the current
HT value is always applied to the measurement.

When a target set is selected, the Type and Const values are copied to both (MSR1)and (MSR2]
settings, and to the measurements in Qcode. If you have specified a value for HT, this value is also
copied to the current HT.

Entering a field note

To enter a field note, press to display the HOT menu. Then either  [Troiat Note
press (4), or select Note and press (ENT).

This function can be used at any time on any observation screen.

Each note can be up to 50 characters. Input Mote

The note is stored as a CO record in the raw data.

To display a list of previously used notes, press the Stack softkey. The
stack stores the last 20 notes.

GO MEXT SITE

Use (1) or (v) to highlight a note in the list. Then press to select the |[-=MTINUE TOMORROMW

note.
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Setting the default point name

To change the default point name, press (HOT) to display the HOT menu. [Eafault. PT
Then press (5), or select Default PT and press (ENT).

This function is available from any observation screen.

Modify the default point name for the next record. Dofault PT

Press to confirm the new default point name. The new point

name is appears as the default PT name on the input screen. PT:TKZ M

Bubble indicator

The bubble indicator is automatically displayed if the instrument goes out of level while the
compensators are turned on.

To display the bubble indicator in an observation screen, press [=1.

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

The Trimble M1 DR has vertical axis adjustment only. To turn the
levelling compensators on or off, press (J or 3. -LEVELING-

The current setting of leveling compensators is indicated by header -3’ 3"
characters (:, #, :, and #) after field labels (such as HA, VA, SD, and HD)
in observation screens. For more information, see

USR keys

If you use a function frequently in the field, you can assign it to the or key. Whenever you
press a key, the function that is assigned to that key is activated directly.

The following functions can be assigned to the keys:

e |nput HT

e BS Check

e Base XYZ

e Default PT

e Select Target

e |nput Temp-Press

¢ [nput Note

¢ The following menus, or a single function from one of these menus:
— Cogo
- 0/s
— PRG

By default, Input HT is assigned to (USR1), and no function is assigned to (USR2).
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Hold down the key for one second to display the list of functions m Select Functions)
that can be assigned to the key. The currently assigned function is

indicated by an asterisk (*) beside the function name.

To change the function that assigned to the key, press (1) or (v) to Default PT

highlight the function. Then press (ENT). Target
If an item on the list has an arrow (->) beside it, this item is a menu. If [T Select Functions|
you highlight a menu item and then press (ENT), a sub-menu appears. Baza Y7
Dafault PT
Taruet.
0ss =+ g
The first item on the sub-menu ends with the text [MENU]. If you
select this item, the whole menu is assigned to the key. H|* Inverso +
Input. +
To assign a specific function from the sub-menu, press (%) or (v) to ? froa & Perim
highlight the function. Th . *C| Line & 0/5
ighlig e function. Then press &l Intersection +
Once you have assigned a function to a key, it is called directly 1/
whenever you press that key in the BMS. HAa: 197°28" 34™
Va: 89°87 46™
sSD: m
FT=381%

HT: 1.642 m

— Cogo

Ql{verse
L 7 2Brng & Dist
- 1 Area & Perim

w4 wline & 0/5

73 S Input
To change the type of data that is assigned to the keys in MENU / lsec-Keys
1sec-Keys / (USR). For more information, see 1. [M5R]
¢ 2 [DSP] |## Assign a
Function o
W [E-0] gach USRE kew

5 [DATI

DAT key

Use the key to quickly access data in the current job from observation screens.

When you press in the BMS or in observation screens in functions
such as Stakeout, 2Pt RefLine, and Arc RefLine, the assigned data in the
current job appears.

Hold down for one second in the BMS or an observation screen to Select Format)

display the Select Format screen. Use this screen to change the type of | 1. [y TI=NN

data that is assigned to (DAT). Press (1) or select DAT [MENU] to display 2 RAl data

the Data menu whenever you press (DAT). :: ggt?gﬁfSSISDIEP 1
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When you select an option from this screen, the change is applied
immediately, and the selected data type appears.

i :{'T‘E i i
P, 2666, KERE =2
Up. 5661

Up, 288z,
LIP, 2863, MAMHOLE

EL Edit

lzac-Kays

Press to return to the previous observation screen.

i Srch Input

To change the type of data that is assigned to (DAT), go to MENU /
1sec-Keys / (DAT). For more information, see 1. [MSR]
s/ (DAT] 2. [0SP] |#* Set Data type
3. [USR] to view it by

W IS-0] one-touch key
5. [ap ey ]

List display
Available jobs or data appear in a list display when you do any of the following:

e view or edit data (MENU > Data)
e open the code list, point list, or Job Manager (MENU > Job)

¢ search for points or codes

In the list, the current cursor position is shown in reverse video (it
appears as white text on a black background).

Press (1) or (v) move the cursor one line up or down.

_ UP. &168-&, CODECODE
If the Page Up icon B appears, there are more pages before the current . UF, Al@6a8,

page. Press <) to move up one page.

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

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

Inputting data

Entering a point name or number

You can use numeric or alphanumeric names up to 16 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 the last point
name.

When the cursor is in a PT (point) field, there are several ways to specify a point, or input
coordinates.
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Entering an existing point

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

To adjust the duration of the coordinate window display, go to MENU /
Settings / Others. To leave the window open until you press (ENT), set
the XYZ disp field to +ENT. For more information, see

Entering a new point

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

Press on the last line (the CD field) to store the point in the
current job.

Pressing without a point name

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

The input coordinates are used in the calculation. They are not saved
in the database.
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Input Station| IIJ

PT:A16G
CO:FENCE

4739561.348
=14388.586 ﬂ

82.876

Spiit. 5T < Mo
Ch Input = <123> W

[=d = =

182.815
|
182.815 |
184.172
70.448

[ l=]
o
-
=
b
L

[ = 0

[ lne
29—

* This PT will not
be recorded
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Specifying a wildcard (*)

If you include an asterisk (*) 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 2 or Page Down & icons are displayed, use (<) or 5] to
page up or page down the list.

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

Recording an instant measurement

You can also input a point by recording an instant measurement. To do
this, press the MSR softkey.

An observation screen appears.

Press or to start a measurement. To change the height of
the target, press the ¢ softkey.

To go to the point recording screen when you have finished the
measurement, press (ENT).

Enter the point or code name. Press (ENT).

When you move the cursor to a field, the current or default value
appears in inverted text (this is the default “Replace All” input mode).

Press (>] to change the input mode to Overwrite mode and highlight
the first character. Press (<) to move the cursor the end of the string.
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P2
Input Pl ﬁ].ﬁ'ﬁx 4

M=rPT

P, alaa-2,
Alaa-4,

UF.Aal8a-&, CODECODE

UF, Al @6,

M: 479561.348
E: =183B8H.586
i: 82.876

Input Line PL

PL
Pl

MarFl

Ha: 147297117
Va: 9@=27" 48™
Shs i
HT: . 1.953 m

* Sight PT & Press [MSR]

Input Station|
5TiAzl
HI: CMECE .

Chs

Input Station|
HI: B8.006N
Ch:
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Entering a point from the stack

The point stack is a list of recently used points. To display the stack,
press the List softkey when the cursor is in the PT field.

Use (1) or (v) to move the cursor to the point that you want to use. Then
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 PT:a1820
selected the A101 point, A102 appears in the PT field. HT: 1,782 w

The stack shows the last 20 point names used, in chronological order
from last used to first used.

Entering a point from the point list

To display a list of existing points, press the List softkey when the o
cursor is in the PT field. EB-
Use (1) or (v) to move the cursor to the point that you want to use. Then |[57*
press (ENT).

When you return to the point input screen, the selected point name is
entered in the PT field. You can add digits or alphabetic characters if
required.

Entering a code

The CD (Code) field always defaults to the last code used. You can change the selected code on the
input point screen, or you can press in the BMS. For more information, see

You can use numeric or alphanumeric names up to 16 characters long to identify codes.

Entering a code directly

To enter a code directly, press to change the input mode to
alphanumeric or numeric mode. Then use the keypad to enter the
code.

Entering a code from the stack

The code stack is a list of recently used codes. The stack may contain

up to 20 codes. PT:A16G7
HT: . 1.782 m

. — .
To display the stack, press the é 251 & softkey when the cursor is in o o

the CD field.

TRIMBLE M1 DR TOTAL STATION USER GUIDE | 50



Use (4 or (v) to move the cursor to the code that you want to use. Then
press (ENT).

The selected code is copied to the CD field.

When the instrument is rebooted, the code stack is cleared.

Entering a code from the code list

To display a list of existing codes, press the List softkey when the
cursor is in the CD field.

To edit the code list, go to MENU / Data / Code List. For more
information, see

Use (1) or [v) to highlight the feature code that you want to use. Then
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.

Q Tip — Items are shown in alphabetic order.

3 - Getting Started

T . 12082 M

Advanced feature: Searching for a code by using the first character

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. To do this, press (1) twice.

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

Once you have selected a letter, the cursor moves to the feature code
beginning with that letter.

If there is no code beginning with that letter, the cursor moves to the
next available letter.

BCZ2
:
ST308
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Qcodes

Quick codes (Qcodes) let you shoot and record many points with Zhcode

feature codes in the field. You can register up to ten Quick codes. To HA: 48°23° 11"

register Qcodes, press the =2 X 4 softkey. For more information, see 4z BWIALL

113 _m |S:TREE

PT:E=125
T:

Press (MODE] to switch Qcodes on or off.

Press the Edit softkey to change the Qcode. You can edit the entire code, or just the number at the
end of the code.

You can still use to change the background displays.

Entering values in feet and inches

When either US Survey Feet (US-Ft) or International Feet (I-Ft) is selected as the distance unit, you
can enter and display distances, Hls, HTs, and coordinate values either in decimal feet, or in feet and
inches For more information, see , and

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. PT: 280

HT: BT ..
LD/ 3.300 ...

For example, if you enter (2)(J(0)(8)(J () () (ENT), it appears as 2'08" 5/ (2
feet, 8 and 5/16ths inches).

The following examples show how various values are entered:

65'5 3/8" ©EU0E0EUEIENT

65' ©E END

65' 5" ©B0EEND

65'5 3/8" ©EU06E06E)(EN

53/8" @OEL0EOEENr@UEEE END

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.
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Jobs

To record data on the instrument, you must create or open a job.

Q Tip — Before you use the instrument for the first time, check the job settings.

Creating a new job

1. Press(MENU]to open the MENU screen.

% Job Tianaser Fi
HIKOH123 B2-86-21
2. Press(i)to open the Job Manager. +TORYO-1 B2-B5-18
CONTROL @ 82-86-17
9208526 -3 92 -05-26

3. Press the Creat softkey to open the Create Job screen. PEROHATE

4. Enter the job name. Create Joh

Job name: BZAE24-F

* [ENT] to create JOB

[Sett] for Job settings H

5. Press the Sett softkey to check the job settings. You cannot change [{]ah Satt /3>

a job’s settings once you have created the job. TSE&IE a1 . EIEIEIEIEI
=P corr. :
6. Press in the last field of the Job Sett screen to create the new Sea Level = OFF
job. C&R corr. & B.132

Note - If the message “MAX 32 JOBs” or “Data Full” appears, delete at
least one existing job to free space. You cannot free space by deleting records in an existing job.
Creating a control job

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

1. Press(MENU]to open the MENU screen.

2. Press(i)or select Job to open the Job Manager. T B
EOL 3 @2-8e-17

T
3. Move the cursor to the job that you want to use as the control job. EEE -3 B2-85-26
t

4. Press the Ctrl softkey. Control Joh <0OK3

5. Press the Yes softkey. Job name: NIKON1Z3S I

¥ Sot this Job as
the Control Job?

Q Tip — When you enter a point name or number, the system
searches in the current job first. If the point is not found 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

Sighting a prism reflector

3 - Getting Started

& 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.

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

practicable.

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 risk.
For information on how to assemble the prism reflector, see

Sight the telescope to see crosshairs at the center of the prism reflector.

Sighting a single prism

N

Sighting a tiltable

. . single prism
Measuring distances
To take a distance measurement, press or in the Basic 1/
Measurement Screen (BMS) or in any observation screen. HA: 4829 11"
Va: 89707 46T
SD¥ 345.678 m
PT:1 n
HT: 1.588 m
While the instrument is taking a measurement, the prism constant 1/4
appears in a small font. Ha: 49°29" 117
Va: 89°87 46™
S0 1 comms m
FT:1 W
HT: 1.598 m
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If the average count is set to 0, measurements are taken continuously

until you press (MSR1), (MSR2), or (ESC). Each time a measurement is taken,
the distance is updated.

If the average count is set to a value from 1 to 99, the averaged B
distance appears after the last shot. The field name SD changes to SDx
to indicate the averaged data.

To change the height of target (HT), temperature, or pressure, press
(HOT). For more information, see

Settings that relate to corrections:

(T-P corr, Sea Level, C&R corr., and Map projection) are included in the
job settings. These settings are job-specific. If you need to change any
of these settings, you must create a new job. For more information,
see ,and

Measurement settings
To view the measurement settings,hold down or for one
second.

Use (3 or (v) to move the cursor between the fields. Use (<) or (5) to
change the value in the selected field.

3 - Getting Started

i¥i
Has: 4829 11"
Vg: 89787 46™
S F45.67T8 m
PTs 1 |
HT: 1.588 mn

——HOT kay——
qHT

2 Temp-Press

1 Targot

4 Mote

5 Default PT

< Job Sett 1/3>
=tet--BH] . ABABAA
T-F corr. & OW
Sea Level : OFF
C&R corr. & B.132

<MSR2>
Target.: Prizm
Const :

Roc mode : Confirm

Target e  Prism

e N-prism

Const (prism constant) —999 mm through 999 mm

Mode * Precise

e Normal

AVE (Average count) 0 (Continuous) through 99

Rec mode One of the following:
e MSRonly
e Confirm
o ALL

Target field

If the measurement is started with the Target field set to Prism, there
is a dash “=" in front of the prism constant.

If the measurement is started with the Target field set to N-prism,
there is a square bracket “]” in front of the prism constant.

The symbol then constantly runs from left to right over the prism
constant in the display.

TRIMBLE M1 DR TOTAL STATION USER GUIDE

1/4
H&: 49°29"11™
Va:  89°87 46
sDs 1 ionms 1]
FT:1 W
HT: 1.588 m
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3 - Getting Started

When an N-prism measurement is taken, the i icon appears in the TTae

status bar (above the battery icon). Ha: 48°29° 117

Notes: gg E!]]' 87 467 |y
H <0nn: 1]

¢ Incorrect Target settings may result in measurements outside the m 1 1.568 m

precision and intervals specified for the instrument.

e |f a prism target is aimed in the N-prism mode, the warning message “Signal High! — Try Prism
Mode” will be displayed because of the excessive light reflection.

¢ A measurement made immediately after changing the target setting may take a longer time than
usual.The Target setting is used to apply better cyclic-error adjustment in distance measurement.
It efficiently eliminates multipath reflection.

Rec mode field

The Rec mode setting controls how the ([MSR1) and (MSR2] keys operate in the BMS.

The MSR only setting is the default measurement mode. After a measurement, the instrument stops
in the BMS and waits for you to press before recording the point.

The Confirm setting displays the Record PT screen before data is recorded.

The ALL setting is a quick shooting and recording mode. The instrument automatically records the
point using the default PT/CD. The instrument then returns to the BMS for the next measurement.
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CHAPTER 4

Applications
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HA reset and angle operations

To open the Angle menu, press in the BMS. To select a command
from this menu, either press the corresponding number key, or press
or (3) to highlight the command and then press (ENT).

Note — F1 / F2 is not supported by the Trimble M1 DR 5" single face
model.

Setting the horizontal angle to 0

4 - Applications

Andle
HA: 34°80° 28~ |
1H-5at u.F1/F2
2 Input 5 Hold
1 Peopt.

To reset the horizontal angle to O, press (1) or select 0-Set in the Angle menu. The display returns to
the Basic Measurement Screen (BMS).

Entering the horizontal angle

To display the HA Input screen, press (2) or select Input in the Angle
menu. Use the numeric keys to enter the horizontal angle. Then press
ENT).

To enter 123°45'50", type 0 (0).

The displayed value is rounded to the minimum angle increment.

HA Input)
HA:125.2430 |

* Input Horizontal Angle
and Press [ENT]

Recording a foresight point after repeat angle measurement

1.

To activate repeat angle measurement, press (3) or select Rept. in
the Angle menu.

HR=0 appears.

Sight the backsight and press (ENT).

Sight the foresight and press (ENT).

The horizontal angle is accumulated and the value is held again.

To end repeat angle measurement, press (ESC).

When you have accumulated enough horizontal angle between
the backsight and the foresight, press (Msr1] or to take a
measurement to the foresight.

The averaged horizontal angle appears. This value is fixed until the
process is finished or cancelled.

HRx = HRE =+ N
HA = BSAz + HRx (normalized)

HRx is not updated even if the instrument is moved.

[ EP T - ©
HRZ 8*eg® gg™
HR 8°88® ag™

-H& HOLD-

¥ Sight the BS [B5] I;_E-

Press [ENT] N

[REPT I - | |
HR:z 35°d8° 87"
Vags 87°52" 127
HD' m
tthe F3  ES ﬂ
F'r*eas [ENTIAMSR] "

[ REP T - | |
HRLZ 35°a@*a7™
HRx 35°a8*a7™

-H& HOLD-

¥ Sight the BS [B5] I;_E-

Press [ENT] N

[ REP T - -
HRx 35°d8® ae™
H&: 647817 18™
HD: 188234 m

¥ Pross [EMT] to stora
Forasight as a CP record
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6. Press to store the foresight as a CP record. Check the PT, HT,
and CD values. Then press to record. PT: 0100

Notes:

i 1,782 m
CO:[HME ...

¢ In repeat angle measurement, the HA is replaced by HRX. The
number of repeat angles appears at the top of the screen (for
example, N=5).

¢ Horizontal angles can be measured up to 1999°59'59".

e This function stores both raw and XYZ data as CP records, regardless of the Store DB setting.

Face-1/Face-2 measurement

Use Face-1/Face-2 (F1/F2) measurements to obtain maximum accuracy for measuring angles. Using
F1/F2 measurements effectively cancels out mechanical constant error, except for some special
errors such as the vertical axis error. For more information, see

Note — F1 / F2 is not supported by the Trimble M1 DR 5" single face model.

To take F1/F2 data without taking a distance measurement, press (4) or findle
select F1/F2 in the Angle menu. Ha: 34°89° 28~ l
1. @-Sat - 1/F2
2 Input 5 Hold
1 Popt.
If you have already taken a distance measurement to the target, you @ 1/4
can initiate F1/F2 averaging by flipping the telescope to the other face. | _H&: 4RA*29" 117 |
Turn to F2
FT:1
‘ HT:  1.588 m w

For the HA to be adjusted from a F1/F2 measurement, the Backsight
must also have been measured in F1/F2 during the station setup.

STH Setup has
to be in F1/F2
* Pross any key

Horizontal angle hold

To hold the horizontal angle to the current value, press (5) or select HE Hold

Hold in the Ang/e menu. Ha: 3Z4°8@° 28™

To set the horizontal angle to the displayed value, press orthe Set | * HA is held & fized until
softkey. the [ENT] is pressed.

To cancel the process and return to the Basic Measurement Screen
(BMS), press or the Abrt softkey.
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Station setup

To open the Stn Setup menu, press in the BMS.

To select a command from this menu, press the corresponding number
key. Alternatively, press (<) or ) to highlight the command and then
press [ENT). Press (7) or (v) to move up or down one page.

The last function used is highlighted.

4 - Applications

—5Sth SEtuP

. 2 Resection
ﬁ-' A (uick
4 Remote B
G2 g B2 Chack

—3tn Setup

Pz EGazo XYZ
Pe‘-f_ﬁf Wl nown Line

] :

Setting up a station with known coordinates or azimuth

1. Press(i)or select Known in the Stn Setup menu.
2. Enter a point name or number in the ST field.

— If the input point number or name is an existing point, its
coordinates are displayed and the cursor moves to the H/
(Height of instrument) field.

— If the 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.

— If the 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).

The Backsight screen appears.
4. Select an input method for defining the backsight point.
— To sight the backsight by entering coordinates, see below.

— To sight the backsight by entering the azimuth and angle, see

Input Station|

X: 4567 . 348
¥ 280.146
Fi

PT:AZ123

Input Station|

ST:A-123 ..
HI: ML
Co:BOT
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Sighting the backsight by entering coordinates

X
z Backsight point
ngoA (Xb, Yb, Zb)
< R
9]
R
XY & 7\ Station poiht
2 7 XY, ziy
YO Yb v

1. To enter coordinates for the backsight point (BS), press (1) or select [Tnput GBS Point)

Coord in the Backsight screen. ES:
2. Enter the point name. If the point exists in the job, its coordinates E[TJH'HHH"“
are shown. '

3. If you intend to take a distance measurement to the BS, enter the  [Tpput BS Paoint)

height of target in the HT field. ES:4R2
AL . 000
CD:
4. Sight the BS on Face-1 (F1). Press to complete the setup. 1/
— To record a full shot (with HA, VA, and SD values) to the BS, ﬁg £69746° 35 "
press (MSR1) or (MSR2). SD: m
s
AZ Azimuth calculated by coordinates Sivht B3 i [MSRIZIENT)
— If you are measuring to a known coordinate BS, press [DSP) to 77
display a QA screen. The QA screen shows the dHD and dVD diD: -8.835 m

values, which indicate the difference between the measured dHD: 8.813 m

distance and the distance calculated from the known
coordinates.

* Prass [ENT] to finish

5. To record the station, press (ENT).

6. To finish the station setup after taking a distance measurement, @ 717
press (ENT). ST and F1 records are stored to the current job. U -A_A35 |
| - rEC STH -

* Press L[ENTI to finish

Advanced feature: Measuring F1 and F2

Note — F1 / F2 is not supported by the Trimble M1 DR 5" single face model.

To take an angle shot and proceed to the next measurement on Face- W 17
2, press the F2 softkey. 47: P2RO°4A% 35" |

|| Turn to F2
¥ Sight BS & IMSRIFIENT]
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To go directly to the Face-2 measurement after taking a distance
measurement to the BS on Face-1, flip the telescope. The instrument
automatically detects F1/F2.

Press on Face-2. The delta screen appears.

To record a CP record which stores the averaged HA, VA, and SD from
the F1/F2 data, press the CP softkey. To record only the ST and F1/F2
records, without a CP record, press the OK softkey.

Sighting the backsight by entering the azimuth angle

X
z Backsight point
A=y
o0 Azimuth
9] P
< e
c
£
X0/ . = [ /Station point
2 (Xi, Vi, Zi) y

YO

1. Toenter the azimuth angle to the backsight point, press (2) or select

Angle in the Backsight screen.

2. Ifthere is no point name for the BS, press on the BS field.

3. Inthe AZfield, enter the azimuth angle to the BS point.

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

4. Sight the BS point and press (ENT). ST and F1 records are stored in
the job.

You can also use the F2 softkey for F1/F2 measurements. See

Note — The F2 softkey is not available on the Trimble M1 DR 5”
single face model.

4 - Applications

17
&Z2% 269°4@" 35™
HD: 1]
sD: it

¥ Sight BS on FZ and
Prass [M3R] or [ENT]

dHA: aTya" 24™
dya: a*Ha" 48™
dsh: B_BB6 m

¥ Prass [ENT] to record

1.Coord.

Glrinale]

Input BS Point]
HT: ...B.888 n
Ch:

Input BS Andlel

AZ:269.4030
1/
AZ: 269748 357
HD: mm
SD: i

* Sight BS & [MSR]/(ENT]

TRIMBLE M1 DR TOTAL STATION USER GUIDE | 62



4 - Applications

Setting up a station using multiple point resection

A resection sets up the station using angle/distance measurements to known points.

X
z —
%Di ~
X1/ T i\Known point 1 O
X2 7 (X1,Y1,21) I )
777777777777777 LR T AT )
oo, /" Known point 2
@ (X2, Y2, Z2)
c
o K
]
X0/ £ Station point (Xi, Yi, Zi)
/ [ S
Y1 YO Y2 ~Y

You can use a maximum of 10 points in a resection. Measurements can be distance and angle, or
angle only. Calculation starts automatically when enough measurements are taken.

You can delete poor observations and recalculate if necessary. You can also select the BS point.

Q Tip — If the angle between known point 1 and known point 2 (measured from the station point)
is extremely acute or extremely oblique, the resulting solution will be less reliable
geometrically. For geometric reliability, select known point locations (or station point

locations) that are widely spaced.

1. To start the resection, press (2) or select Resection in the Stn Setup
menu.

2. Enter the point name for the first observation point (PT1).

3. Enter the target height and press (ENT).

4. Sight PT1 and press or (MSR2).

To use the F2 softkey for F1/F2 measurements, see

Note — The F2 softkey is not available on the Trimble M1 DR 5”
single face model.

—5th Setup

+  LKEnown

BFezaction

T in A (uick

ﬁ L. Remote GM
5. BS Check

Input PT1

ol | ————
HT: ...1.588 mn
CD:

Input PT1 d
PT:5Q@3 N
HT: TMCLE] om

co:POT g

[ STHI
H&: 98°38" 26™
HD: i
SD: fii

* Sight PT1 & [M3R)/IENT]
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5. To proceed to the next point, press ([ENT).

6. Enter the second point (PT2) and its height of target.

7. Measure to PT2 and press (ENT).

When the instrument has enough data, it calculates the station
(STN) coordinates.

— If more than the minimum required data is available, a standard
deviation screen appears.

— To take measurements to strengthen geometry of the resection,
press the Add softkey. For information about the View softkey,
see

8. When the results are satisfactory, record the station. To do this,
press or the REC softkey.

9. Enter the height of instrument, if required. Press (ENT). The ST field
defaults to the last recorded PT + 1.

10. To change the station name, move to the ST field and edit or
replace the text.

Note - If you have set Split ST to Yes, the ST field defaults to the last
recorded ST value + 1. For more information, see

BS defaults to the first observed point.
11. To change the BS, press the Change softkey.

12. Select the BS point that you want to use and press (ENT).

4 - Applications

[STH
HA: 96°30° 157
HD: 78.623
SD%__ 79.881

¥ Press [ENT) to next PT B

Input P12 d

PTEM e
HT:....1.208 0

ch: g

[ STHI
H&: 148°55" 34™
HD: i
SD: m |

* Sight PTZ & [MSRISIENTI]

[ STH ¥
Gh 8.819
GE: 8.088
G2z 3 a.822

¥ Pross [REC] to finish

[ STH 77
'F 2008. 465
E: 180.012
7 64_416

* Press [Add) for next PT 0

5T: 9005
HI:™

* Input Height of Inst.

5T: 90805
HI:

* Splect Backsight PT

Seolect BS point]

36-&, M-POLE
201,
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13. To finish the resection setup, move the cursor to the BS field and 5T:9885
press (ENT). HT: 1_234 m

Note — The minimum data required for a resection is either three angle - REC STH - .
shots, or one angle shot and one distance shot. If you use a distance * Salect Backsight PT N
shot, the distance between the target points must be greater than the
measured distance.

Note — Stn-Z is calculated from distance-measured data. If no distances are measured, then Stn-Z is
calculated using angle-only measurements to points with 3D coordinates.

Advanced feature: Viewing and deleting a measurement in resection

To check the measurements to each known point, press the View
softkey on the calculated STN (sigma or coordinate) screen.

dHA Distributed HA errors in each direction dHG: -4°19° B2”° |
dvD VD errors between measured distance and calculated distance dWDi B.826 m
dHD HD errors between measured distance and calculated distance dIF'-I'?'.K-ES 8.881 m

HT: 1.852 m

To delete a measurement (because of large sigma values, for example), highlight the measurement
data or display the detail screen for the measurement. Then press the DEL softkey. The STN
coordinates are automatically recalculated.

To continue resection observations, press the Add softkey. The input Input P15

screen for the next PT appears. PT: A
HT:.....B.068 n
CD:

Setting up the station quickly without coordinates

The station point (ST) in this function defaults to a new point number. For the new point, MP (0, 0, 0)
is stored as the coordinates. When the ST is manually changed to a known point name, the station is
set up on the coordinates of the known point.

1. To enter Quick Station setup, press (3) or select Quick in the Stn Sth Setup

Setup menu. = “Known

2. Resection
3

ﬁ(u.u.u} “Remote G

5 BS Check
ST Station point (defaults to the last recorded PT + 1, or ST + 1, Duick Station
depending on the Split ST setting)
HI Height of instrument :
BS Backsight point (blank) az: B eeT oer i
AZ Backsight azimuth (defaults to zero)
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2. No default PT is assigned to the BS. Leave this field blank, or enter
a BS point name.

3. The backsight azimuth (AZ) defaults to zero, but you can change
this.

4. To complete the station setup, sight the BS and press (ENT).

4 - Applications

Cluick Station

HI: _.8.888 mn
BSL
AZ:  @T8g° g™

When you press in the AZ field, both HA and AZ are reset to the value you have entered.

Note — Even if both ST and BS are known points, this function does not calculate the backsight angle
(AZ) automatically. To calculate the AZ between two known points (ST and BS), use Station Setup /

Known. For more information, see

Determining station elevation

1. Press(4)or select Remote BM in the Stn Setup menu.

2. Enter the BM point and press (ENT). When the point is found, it
appears briefly. The cursor then moves to the HT field.

3. Enter the HT and press (ENT).

4. Sight the BM point and press or (MSR2).

5. To take an F1/F2 measurement, press the F2 softkey or flip the
telescope to Face-2 after a distance measurement.

Note — The F2 softkey is not available on the Trimble M1 DR 5”
single face model.

The updated station coordinates are displayed. You can change the
HI in this screen.

When the Hl is changed, the Z coordinate is updated before the
station is recorded.

6. To record the updated STN, press (ENT).

—3thn Setup
1 Known

) 2. Pesection
ﬁ IQ“ 3. Quick

5. BS Check

Input BN

HT:.....12208
Ch

REBM
Ha: 269°48° 357
Wh: m
HD: i}
* Sight BM point and

Press [MSR]

REM
Ha: Z69°48° 357
- B8.681 m
HD 188.524 m

¥ Prass [ENT] or [FZ]

-88.721
-28.146
84._580

TT-37
N . a0 I

i
| 53T

Note - You must complete a station setup before you use the Remote Benchmark function.
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Checking and resetting the backsight direction

Note — You must complete a station setup before you use the BS check function. This function always
refers to the backsight point from the last ST record stored in the current open job.

1. To enter the backsight (BS) check function, press (5 or select BS —<tn Setup
Check in the Stn Setup menu. es -Khownh
de 7 2 Resection
2. Duick
ﬁ “ Remote BN
glEs Check

HA Current HA reading ES CHECE
BS The HA to the BS in the last station setup. Enter station coordinates HA: l]: HH: HE:
for observations without recording data. BS5: @780’ 08

¥ Check the Backsight

m

— To reset the horizontal angle to the HA set in the last station setup sight the BS and press the
Reset softkey or press (ENT).

2. Do one of the following:

— To cancel the process and return to the BMS, press the Abrt softkey or press (ESC).

Base XYZ function

Notes:

e Base XYZ does not store a ST record, so the BS Check cannot check the backsight when you enter
a station using Base XYZ.

¢ To store raw data, use one of the other functions in the Stn Setup menu. This function does not
store an ST record in the job.

¢ You can use this function without an open job. If there is an open job when you use this function,
a CO record is stored to indicate that the instrument’s base coordinates have changed.

1. To enter the Base XYZ function, press (6) or select Base XYZ in the —5tn Setup
Stn Setup menu. R e 7
1_5’:* * Known Line

The current instrument XYZ values are shown as the default.

2. Enter the new instrument XYZ values and press (ENT).
3. Do one of the following:

— To reset the horizontal angle, enter a value in the HA field and press (ENT).
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— If you do not need to reset the HA, leave the HA field blank and
press (ENT).

The display returns to the BMS.

Two-point resection along a known line

1. To enter the Known Line function, press (7) or select Known Line in
the Stn Setup menu.

2. Enter a known point as P1.

If you enter a new point name, a coordinate input screen appears.

Sight P1 and press or to take a measurement. Press
ENT).

3. Choose how you want to define a known line:

— To define the line by entering P2 coordinates, press (1) or select
By Coord.

— To define the line by entering the azimuth, press (2) or select By
Angle.

4. If you select By Angle, the azimuth input screen appears. Enter the
angle value and press (ENT).

A measurement screen appears.

5. Sight P2 and press or to take a measurement. Press
ENT).

After the measurement to P2 is completed, the coordinates of the
station are calculated.

6. To record the station, press or the REC softkey.

4 - Applications

Input Stn|
b oH8.888
Y: 688.888
g B8.888 |
HI: 1.836 m
Ha: W
—Stn Setup
P2 EBase XY2
p-‘ff Wl nown Line
Input P1 IIJ
PL:R

HT:.....8.8088 n

ch: a

[STH
HA:  96°30” 157
HD: 78.623
SD% _ 79.881

¥ Prass [ENT] to next PT

Input P2

1-By Coord.
E%I BBy Angle
=TP2 ﬂ

Input fnale [J

AZ:269.4830.. ...

® fzimuth of P1-PZ Line 1

| STHI
H&: 148°55" 34™
HD: m
SD: fii

* Sight PTZ & Press (MSR] B

[STH] Vi
b Z88._465
T 188.812
i 64_416
¥ Prass [ENT] to finish
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7. To check your measurement, press the DSP softkey. If you defined
the line by entering its azimuth, HD and VD between P1 and P2 are
displayed.

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.

8. Enter the station name, the height of instrument (Hl), and a
feature code (CD) if required. The station name defaults to the last
recorded PT + 1, or last recorded ST + 1, depending on the Split ST
setting.

9. Backsight (BS) defaults to the first point (P1). To change it, highlight
the BS field and then press the Change softkey.

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

Sample records

CO, Temperature:20C Pressure:1013hPa Prism:0 ...
ST,9005, ,265,,1.2350,150.40300,150.40300
F1,265,1.6040,79.0010,90.30150,89.35260,
F1,200,1.4590,50.2300,269.4035,93.50110,

CO, P1-P2 HD=122.0350 VD=0.5600

4 - Applications

2f
HD: 182_.835 m
vDs B.648 m

¥ Prass [ENT] to finish

aTs 9555&
HIz  1-234 m
CO:MANHOLEST.
BS: EIEREE]

* Solact Backsight PT

ST 9Eas |

HT: 1994w
= REC £TH -
¥ Select Backsight PT
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4 - Applications

Stakeout

/ \\‘L
IN—, . OUT

””””””””””””””” Height
of target

,
/N

t R

S :

L

To display the Stakeout menu, press (s-0). Stakeout
=r- D)
LA

H}/.Q 3. DivLine S-0
ﬁ v RefLine 5-0

Specifying the stakeout point by angle and distance
1. To display the input screen for the distance and angle to the target, press (1) or select HA-HD in

the Stakeout menu.

2. Enter the values and press (ENT).
Horizontal distance from station point to stakeout point

Input Angle & Dist]

HD
dvD Vertical distance from station point to stakeout point HD: "
HA Horizontal angle to stakeout point dup: T m

Note - If you press without entering HA, the current HA is used.
3. Rotate the instrument until the dHA is close to 0°00'00".
dHa+ 285°35" 41™

4. Sight the target and press (MSR1) or (MSR2). HD: 87.541 n

# Gight the target
and Prass [MSR]
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4 - Applications

When the measurement is completed, the differences between the target position and the
stakeout point are displayed.

dHA Difference in horizontal angle to the target point T
R/L Right/Left (Lateral error) dHA+ a8 88’ ag™
N R + B.884 m
IN/OUT In/Out (Longitudinal error) OuT+ 1.885 m
CUT/FILL  Cut/FilL CUT+ 8.861

|* Press [ENT] to record

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

Q Tip — If you press [HOT} in any observation screen, the HOT key [———HOT key————
menu appears. You can use this menu at any time to change HT |HT
and T-P. 2 Temp-Press

1 Target

“Mote

5 Default PT

Using to switch between display screens

Press to switch between the Stakeout display screens. The following screens are available:

S-01 S-02 S-03 S-04
dHA- HA HA HL
R- VA VD V%
OUT- SD HD HD
CUT-
$-05 S-06 S$-07 $-08
X dX rSD HD
Y dy rvD VD
VA dz rHD SD

The S-08 screen is only available if the secondary distance unit is set. For more information, see

Every time you press (DSP), the next screen appears. If you press in the last screen (5-07, or S-08
if the secondary distance unit is set), the S-O1 screen appears.

To customize the S-02, S-03, and S-04 screens, hold down for one second. For more
information, see

To record the stakeout point, press (ENT). PT defaults to the last e 182.815
recorded PT+1. E: 1684_172
Press to record the point. PT:

CD:
After recording the point, it returns to the observation screen. You can e 187.815
continue observation, or press to input another angle and i 184_172
distance for stakeout. = REC ®YZ =
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4 - Applications

Specifying the stakeout point by coordinates

1. To start a stakeout by coordinates, press (2) or select XYZ in the — St akeout
1. =]
Stakeout menu. (YD) 5 HD
© 3. DivLine S-0
ﬁ “.RefLine 5-0
2. Enter the point name that you want to stake and press (ENT). Input. Point
1
You can also specify the point by code or radius from the PT:A1GG*M... ... .
instrument. L —

If several points are found, they are displayed in a list. Use (}) or
to move up and down the list. Use (< or (5] to move up or down one

page.

ighli inti i UP, &180-F, CODECODE
3. Highlight a point in the list and press (ENT). UF’ 1000,

The delta angle and the distance to the target are shown. W
. . . onATAAN dHA: @780’ 8e™
4. Rotate the instrument until the dHA is close to 0°00'00". Press HD': 87.541

(MSR1) or (MSR2). ‘

* Sight the target W
and Pross [MSR]

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

5. Ask the rodman to adjust the target position. When the target is on
the intended position, the displayed errors become 0.000 m (or
0.000 ft).

dHA Difference in horizontal angle to the target point

R/L Right/Left (Lateral error) dHA+ 8~ aa’ 26™
N R + B.855 m

IN/OUT In/Out (Longitudinal error) IN & 8.928 0

CUT/FILL  Cut/FilL FILt 8.836

| * Prass [ENT] to record

Q Tip — To switch between display screens, press (DSP). This function works as in the angle-
distance stakeout, except that the screen counter (for example, S-01/8) is not displayed. For
more information, see

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

changed.
6. To record the point, press (ENT). PT defaults to the specified PT + H L67. 368
1000. E: -121.146 ¥
Z: 8.588
PT:A1BO-1002 .
MERCURE
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g Tip — Use the Add Constant field in MENU / Settings / Stakeout
to specify an integer that is added to the point number being
staked to generate a new number for recording the staked
point. The default value is 1000. For example, when you stake
out PT3 with an Add Constant of 1000, the default number for
SO record is 1003. For more information, see

After recording the point, the display returns to the observation
screen. When you 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.

4 - Applications

<Stakeout>
Add PT = JRzlels)

27
Ha: 3¥°16” 297
i B.728 m
HD: 181.982

* Hold [MSR] for 1sec
to change M3R mode

LIF, A186, FENCE

P, a1a81 .,

UP . al@a-1, MANHOLE
LUP, fl86-2

UP 168G,

Advanced feature: Specifying a stakeout list by range input

1. Toinput points by range, press the Fr/To softkey in the PT field.

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

If existing points are found between Fr and To, a point list appears.

To highlight a point, press (4) or (v). To go to the stakeout
observation screen, press (ENT).

If you have assigned a control job, and additional points are found
in the control job, the Ctrl softkey appears under the list.

Input FPoint

PTSM
Rad:
COE

UF . &162 ) HAMHOLE

TA164.
UP &165 . CODECODE
A1aT,

¥

CODECODE
548 1 .[Etrl]. .
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DivLine S-O

4 - Applications

This function divides the line between the instrument and the first target by an input span number. It

then guides you to stake out the points, one by one.

1. Press(3)or select DivLine S-O in the Stakeout menu.

2. Setup the baseline. To do this, sight the target on the line (the end
point) and press or (MSR2).

3. Enter the total stake number in the Span total field.

The observation screen for the first stake (from the instrument)
appears.

4. Sight the prism and press or (MSR2).

5. Use (4 or (v)to change the guide point. You can calculate and guide
up to double the number of the stakes.

6. To record the point as an SO record, press (ENT).

ﬁi s-0N
LineS-0

HA : 289° 35° 46~

HD: n

¥

* Sight END-Pt and [M3R]

HD: 145.26H m

HA: 289°35’ 467 ld

%M[ééé‘i‘

Span total: ]

1

<1/4»
HD: 18.865
L + B_.156 m
In 4 B.348

* [4] = Go to next nail

[t] = Back to prau nail

‘W

AL
HD: 20.138 m
L + B.158 m

Out+ 18_485 m

* [+] = G0 to next nail
[t] = Back to prev nail

[=d = =

182.815 |
184.172
70.448

[ le
o

For example, if you measure to the end point at 100 m from the instrument and set the span total to

2, the following four points are calculated and can be staked:

B e

<1/2> <2/2> <3/2> <4f2>

HD 50 m 100 m 150 m 200 m
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RefLine S-O

4 - Applications

This function allows you to stake out a point based on the Sta, O/S, and dZ to a specified line.

1. Press(4)or select RefLine S-O in the Stakeout menu.

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

If you press without entering a PT name, you can enter
temporary coordinates which are not recorded in the job.

Alternatively, press the MSR softkey to measure a point.

3. Enter the second point (P2) of the line.

4. Enter offsets to the line.

Press in a blank field to enter the value 0.0000.

Sta Distance from P1 along the line
0/S Distance perpendicular to the line
(+) Right side of the P1-P2 line

(-) Left side of the P1-P2 line

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 press or (MSR2).

When a distance measurement is taken, the difference from the
design point appears.

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

Using DSP to switch between display screens

—Stakeout
» “HAa-HD
o 2HYE
FW EN vim;- SEI

ﬁ EN

Input Line Pl

PR

MsrPl List Stack

* This PT will not
be rocorded

Input Line 13§|
Fl:Kayad-in XYZLr
P

Input offseots|

Sta: ...48.358 n
0/5:

dZ: M

REF S-0
dHA+ 285735 417
HD: 87.541 m

* Sight the target ﬂ
and Prass [MSR]

1/7

dHA+ a°He" ag™

R + 8.884 m
ouT+ 1-.885 m
CUT+ 8.861 m
¥ Pross [ENT] to record

You can use to switch between display screens. This function works as in the angle-distance

stakeout. For more information, see
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Program key

To display the Programs menu, press (PRG).

4 - Applications

Measuring distance and offset values along a specified line

1. Press(i)or select 2Pt RefLine in the Programs menu.

2. Enter the first point for the reference line. Alternatively (to enter
the point by measuring), press the MsrPT softkey.

Direct Measurement screen

Press the MsrPT softkey to display a direct measurement screen.

Sight the target and press or (MSR2]. The Record PT screen

appears.

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.

4. Enter an asterisk (*) in the PT field to perform a wildcard search. A

list of matching points appears. Highlight a point in the list and

then press (ENT).

o Pru:--.:alr‘ams
1'_IF 1.

2. Arc Eef‘Lune
-9f5 3. RDM(Radiald

U RDM(Cont.)
] 5-REM

Input Ling F1

Ha: 147°297 117
Vg: 9@=27" 48™
Shs i

HT: 1.968 m
* Sight PT & Press [MSR]

Input Line ﬁfl

i ot L I ——

UP . 459, HANHOL
UP; AEa - ‘I;.CLIHEF
UF, ABE -2 CURE
UP. a6s, DI TCH
UF, ATA,

PT2

Sta 0/s

Prism PT1
PT1

Plain view

* Prism
Z

Sta

Side view

PT2
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4 - Applications

5. Sight the prism or reflective sheet and press or (MSR2).. 1/
Sta Horizontal distance from P1 to the measure point along the P1-P2 gf}g; _g: Eé; m
line dZ: B.828 m

0/s Horizontal offset from the P1-P2 line to the measured point

dz Vertical offset from the P1-P2 line to the measured poin * Press [ENTI to record

Using DSP to switch between display screens

Press to switch between the Stakeout display screens. The following screens are available:

REF1 REF2 REF3 REF4
Sta X HA HA
0/sS % VA VD
dz 7 SD HD

REF5
HD
VD
SD

The REF5 screen is only available if the secondary distance unit is set. For more information, see

Every time you press (DSP), the next screen appears. If you press in the last screen (REF4 or REF5),
the REF1 screen appears.

To store the point and its offset distance information, press (ENT).

PT:R182 .

Enter the point name and feature code.
HT: L1782

You can also use this screen to change the HT value.

Sample records

CO, 2pt-Ref Pt:16 & Pt:13 Az:311.2932
CO, Sta= -12.6876 Offset= 1.3721dz= 0.0971
$S,17,1.0000,6.9202,18.4700,80.3120,15:48:48,2REF-LINE

Measuring distance and offset values on the arc-curve

1. Press(2)or select Arc RefLine in the Programs menu. —Proorams———
" o 1. 2Pt RefLine
Rl ni-c ReflLine

4. RDMRadial

4 RDM(Cant.)

M 5 REM

Sta

2. Enter the start of the curve point (P1) and the azimuth of its

tangent line (AZ1). start of Curvel

3. To enter P1 by direct measurement, press the MSR softkey.
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Choose a method to define the arc.

P2 can be any point on the tangent line that is to exit the curve.

In the radius (Rad) field, enter a positive value for a clockwise
curve. Enter a negative value for a counterclockwise curve.

4 - Applications

Define Curve
1.

42 ZRad=-aLZ
o 3. Rad-Lenath

Input Curye

List Stack

¥ Rad(-) @ anticlockwise
Rad(+) : clockwise

Rad: -85.248 m

Len: 128.148
AZZ: 1677247 B6™

Pl
{M.E)

Rad

When all factors have been entered, the instrument calculates the curve.

If the curve length (Len) is too large for a circle of the given radius,
it is shortened.

switch between display screens

change HT

record points

1/
sta: -8.214 n
0s/5: 3.982 m
dZs B.828 n

% Prass [ENT] to record

TRIMBLE M1 DR TOTAL STATION USER GUIDE | 78



Using DSP to switch between display screens

4 - Applications

Press to switch between the Stakeout display screens. The following screens are available:

ARC1 ARC2 ARC3 ARC4
Sta X HA HA
0/S % VA VD
dz 7 SD HD

ARC5
HD
VD
SD

The ARCS screen is only available if the secondary distance unit is set. For more information, see

Every time you press (DSP), the next screen appears. If you press in the last screen (ARC4 or
ARCS5), the ARC1 screen appears.

To record the point, press on any observation screen. The arc is
stored in comment records.

Sample records

CO,Arc P1:583 AZ1=0.0000 P2:102

CO, AZ2=311.2932 Radius=50.0000 Length=125.6637
CO, Sta= -12.6876 Offset= 1.3721dZ= 0.0971
$S,17,1.0000,6.9202,18.4700,80.3120,15:48:48,2REF-LINE
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Remote distance measurement

4 - Applications

This function measures the horizontal distance, vertical distance, and slope distance between two

points.

2nd sighting point

Horizontal angle 0 direction

2nd sighting point

rHA

)

1st sighting
point
"© Station point
rSD Slope distance between two points
rHD Horizontal distance between two points
rvD Vertical distance between two points

rV% Percentage of grade (rVD/rHD) x 100%
rGD Vertical grade (rHD/rVD) :1
rAZ Azimuth from first point to second point

Measuring between the current and the first point measured

1. To enter the RDM (Radial) function, press (3) or select RDM(Radial)
in the 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

— Programs———

pz 2Pt RefLine
P 2. frc Refline
: CERERF DR adial)
@ A U RDM(Cont.)

5-REM
ROM 1/
({0 H i}
rD: m
rHD: 1]

* Sight PT & Press [MSR]

ROM 1/
rShi 13673 m
rWhs 2.581 m
rHD: 12.948 m

* Sight PT & Press [MSR]

Prass [ENT] to record
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To change display screens, press (DSP).

rAZ Azimuth from first point to second point
rV% Percentage of grade (rVD/rHD) x 100%
rGD Vertical grade (rHD/rVD) :1

To record the distance and angle information as a comment
record, press in the 1/2 or 2/2 observation screen.

Default point numbers are displayed. You can change these point
numbers. To record a note, press in the To field.

Note — Data that you save in RDM functions is stored in RM
records. For more information, see . When
you download data in Nikon RAW format, they are output as
comment (CO) records.

4 - Applications

2f
raZ:s 165735" 457
ruUEs 2.581 %
rE0e -1.25°1

* Sight PT & Press [MSR]
Prass [ENT] to record

Fecord Mote

|R|;u:ur*|:i Mote

ot

- REC MOTE -

Measuring between the current point and the immediately preceding point

1.

To enter the RDM (Continuous) function, press (4) or select
RDM(Cont.) in the Programs menu.

Follow the procedure as for a radial RDM measurement. For more
information, see

Difference between “1:Cont.” and “2:Radial”

P3 P3

P4 ’ P4

1:Cont. Sl

(The preceding two points are @ 2:Radial. )

subject to calculation.) alculations are made with
reference to the first point.
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Programs————
pa  1-2Pt ReflLine
F1 2 grc ReflLine
; p3 3. ROM(Radials
ﬁ s FDMCCont.)
Pl 5. PEM
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Measuring remote elevation

Arbitrary point

Sighting point
vD
HD

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

Vh

HT

W

Vh = HD-tan{80°~8) - VD + HT

1. To enter the Remote Elevation Measurement function, press (5] or

select REM in the Programs menu.

2. Enter the height of target.

arbitrary point.

Sight the target point and press or (MSR2).

Loosen the vertical clamp, and turn the telescope to aim at an

The difference in elevation (Vh) appears.

Q Tip — You can use an REM measurement to update the height of

target. Take a measurement to the prism, sight the bottom of

the prism pole, and press ([ENT).
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4 - Applications

— Prodtrans

2. frc ReflLine

1.2PL ReflLine

3. RDMCRadialy
L RDMCCont.)
5. ({=1)
HT: TN m
Yhas m

¥ Input the HT first

* Press [ENT] to update
Height of Target

HT: 1.774 m
Uhs m
* Sight a point and
Praess [M5SR]
REIM
HT: 1.774 m
Uk 2.875 m

ﬂ

82



4 - Applications

Measuring distance and offset values on the vertical plane

— 7

Pi@--‘

Sta

- A Baseline

To enter the 2-Pt Reference Plane function, press (6) or select
V-Plane in the Programs menu.

Enter two points to define the plane.

To enter the point by direct measurement, press the MsrPT
softkey.

When you press the MSR softkey, a temporary observation screen
appears.

Press or (MSR2). The Record PT screen appears.

Enter a value in the PT and CD fields. Press (ENT).

Enter the second point on the vertical plane. Press (ENT).

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

Sta
dz

Horizontal distance from P1 to the target point along the baseline
Vertical distance from P1 to the target point
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—Programs————
./ —Plare)

- 5-Plane

Tnput Plane Pl

PlS

M=arF1

Ha: 147°297 117
Vg: 9@=27" 48™
Shs i
HT: 1.955 m

* Sight PT & Press [MSR]

567.388
-121.146 |E
8.588

M=

[ lne
29—

Input Plane PZ)

F1:5G
rz:

M=rP1

YW-PLE 1/3

Sta:s 55.261 m
dZs -3.84T m

¥ 5tas Distance from P1
alongy the P1-P2 Line
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4 - Applications

Using DSP to switch between display screens

Press to switch between the plane display screens. The following screens are available:

PLN1 PLN2 PLN3
Sta X HA
dz Y VA

z

Every time you press (DSP), the next screen appears. If you press in the last screen (PLN3), the
PLN1 screen appears.

To record the point, press on any screen (V-PLN1/3 to V-PLN3/3).

Ha: 487297117
Va: 89787 46T

Enter PT and CD. Then press (ENT). Shs TA. 482 m

Sample records

CO,Vertical Ref Plane Pt1:516-A1 Pt2:530 _List Stack
CO,Sta=68.021 dz=17.459
$S,30123-A48,1.5480,16.4020,40.4720,89.0730,14:22:47,

Measuring distance and offset values on the slope

.

pIN-.,

(X2Y2,22) ", oo
St% (X1,Y1,21)
1. To enter the 3-Pt Reference Plane function, press (7) or select Prodrams

S-Plane in the Programs menu. <\/E. Y-Plane
I
F1

2. Enter three points to define the slope plane. To enter the point by Tneut Flane Fl|

direct measurement, press the MSR softkey. P1:l n
P s
P3: . |
Msrk | ACk
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4 - Applications

If you press in a blank field, an input screen for temporary

TH 288._388
coordinates appears. These coordinates will not be stored. E: -1@8.552
Z:

69.528[

¥ This PT will not
be recorded

Input _Plane P3)

When you have entered the temporary coordinates, <Keyed-in

XYZ> appears instead of the PT name. f
P2: <Keyed-i
P3:l.. . |
MsrP1 2Pt

Tip — IIf the plane is defined by two points (by selecting
2Pt), the vertical plane is the same as the plane used in the
V-PIn function, but the indicating factors are Sta and dz,

not a and b. For more information, see : @.'
b B
[SE="p2
Pl a
Once the plane is defined, the calculated a and b values are 1.3
updated as you move the telescope. No distance a : -8.214 m
measurement is required. b : 3.582 n
a Distance between P1 and the point that is perpendicular to ‘ * 3% Distance from P
the target point along the P1-P2 line t'_: ':'l-‘:lﬁ fl"i'm P;F:?__LII'IE
b Length of the perpendicular line from the target point to O C1E H="p2
the P1-P2 line
Pl a

Using DSP to switch between display screens

Press to switch between the plane display screens. The following screens are available:

PLN1 PLN2 PLN3
a X HA
b % VA
VA

Every time you press (DSP), the next screen appears. If you press in the last screen (PLN3), the
PLN1 screen appears.

To record the point, press on any screen (S-PLN1/3 to S-PLN3/3). Ha: 48°8@° 177
Vas: 92°58" 227
Enter PT and CD. Then press (ENT). <h: 45_B28 m
CO,3ptPlane P1:1062 P2:2902 P3:1547 st Stack
C0,a=31.497 b=14.239

SS,30123-A49,1.6110,0.0000,234.3210,86.0955,16:07:18,
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4 - Applications

Recording measurement data

Recording data from any observation screen

To record points on observation screens, press (ENT).
PT defaults to the last recorded PT + 1.

You can enter the PT name from the point list or the point stack. For
more information, see ,
and

You can also use the code list or the code stack. For more information,
see , and

To record the point, press on the last field. [Record F1)

A g,

- REC RAMW -

- e et

When recording sideshots, stakeout records and control shots from
the Rept function, you can choose to store raw data only, XYZ data
only, or both. For more information, see

Notes:

e If HA or VA is moved after you take a measurement but before you press (ENT), the angle recorded
is the angle shown when is pressed.

¢ Inan angle-only record, SD is always recorded as 0.0000.
¢ If the point name that you want to record already exists in the job, Duplu:at.e PT
d

an error message appears. Depending on the type of existing 1234567, AASE

record, you can overwrite the old record with the new data. For E- A. A3Az
more information, see ) B. 8148
L&k r‘t} LRYZ)- [RﬁM]H
Hold down for one second to record the measurement as a CP 174
record. ﬁ elect PT Type
CP roecord
53 record

Outputting data to the COM port

If you press while the icon appears in an observation screen, 1/
a line of data is output to the COM port. : 48729117

:  89°87 46T
Note - If appears, data is not stored to the job when you press ¥ 345.123 m

ENT). FT:542
HT: 1.56@ m COM)

The format of the output data is defined by the setting of the @ 1/4
Ext.Comm field in MENU / Settings / Comm. For more information, see Ha:  4R°29° 117 |

| - DATA OUTPUT -

FT:542
HT: 1.56@ m COM)
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4 - Applications

To output data on the COM port when you press (ENT), set the Data Rec  [{garz

field in MENU / Settings / Rec to COM. For more information, see Store DB RAM+ERYZ
Rec LG : OFF
Data Rec : B

Sample output records through COM port

When the Ext.Comm field is set to NIKON:
TRPN: PT8SD:000066626 HA:003856010 VA:008048500 HT:0000061757
(TR PN: point name SD HA VA HT; when ACK is returned, PN is incremented.)

When the Ext.Comm field is set to SET:
0006662 0804806 0394324 97
(SD VA HA Chk-SUM)

Measuring offsets

Measuring taped offsets

1. To enter the taped offset function, press (1) or select Tape in the —Offset—M8M8 —
Offset menu. u Wiape |
lp..ll:lu't 2. ﬁngle

L5k 3 2Pprizm Pole

A “+Line by HA

poén 5 Trput HD

If you have not taken a distance measurement before entering this [THA: 147°29° 117 |
function, a temporary measurement screen appears. gg 98" 27" 48™
H i
2. Sight the target and press or (MSR2). HT: 1.555 m

* Sight PT & Press [MSR]

3. Enter offset distances from the measured point. Use (1) or (v to [Taped offsets]
move to the appropriate offset field. R/AL: W m
0/ T
Left () Up (+) UADE o, T
| o * (+)=Right, (-)=Left
., / Out (+)
/ ", Down (-
in()
4 Right (+)
You can enter any combination of taped offset distances to specify [Taped of f=ets]
the point. R/LE......0.582
4. To go to the recording PT screen, press in the last field. 0/71: . =38.808 n

Usb: 1.58681  m
¥ (+)=Up, (-)=Down
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The calculated coordinates are shown.
5. Enter a PT (and CD) value.
6. Press to record the point.

Raw data is also recalculated, based on the taped offset value.

Measuring angle offsets

1. To enter the angle offset function, press (2) or select Angle in the
Offset menu.

If you have not taken a distance measurement before entering this
function, a temporary measurement screen appears.

2. Sight the target and press or (MSR2).

3. To take the angle offset, rotate the alidade and telescope. The
measured distance (HD) remains unchanged.

4. To record the offset point, press or the OK softkey.
The XYZ data is also recalculated, based on the new angle.

Q Tip — You can record an angle offset in the Basic Measurement

4 - Applications

e 182.815 |
: 184.172
zZ: 78.448

I L —

-Tape

T A e |
TR 3 ZPpiam Pole

E¥4ﬁ~? “+Line by Hﬁg

S Input HD

Ha: 147°297 117
Vg: 9@=27" 48™
Shs i

HT: . 1-235  m
* Sight PT & Press [M5R]

0.5 17
Has: 148°29° 117
Vg: 89787 46™
SDE 128.687T m
¥ Take the Angle 075

Screen (BMS). After taking a distance measurement, rotate the alidade and/or telescope. Then
press [ENT] to record the measured distance with the updated angle value. If you use this
method, the dimension of the angle offset is not stored as a CO record. To store the CO record,

use the O/S function.
Two-prism pole

1. To enter the two-prism pole function, press (3) or select 2Prism Pole
in the Offset menu.

2. Sight the first prism and press or (MSR2).

—0ffzet

1. Tapo
2 fAngle

U 4Lline by Ha
S Input HD

P12 1/
Ha: 487297 11"
Va: 89°87 46T
sD¥ 45678 m

¥ Sight the 15t PL
and Press [M3R].
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3. Sight the second prism and press or (MSR2).

4. Enterthe distance between the second prism and the target point.
Alternatively, if you do not need QA information, you can leave the
distance between the first and the second prism blank.

5. If you do enter a P1-P2 distance, the QA screen appears. Compare
the entered value and the measured distance to check the
accuracy of the observation.

6. To record the point, press or the OK softkey.
Sample records

SS,14,0.0000,38.9200,271.0350,89.2630,11:04:15,DITCH
CO,2Prism O/S: P1-P2= 0.5090( 0.5060) P2-Tgt= 0.5020

4 - Applications

0,75 FTir 17
Ha: 7587 18™
Vas 87789 46™
SDh: 1]
¥ Sight the Znd Pt
and Press [M3R].

Input Target

P1-P2: _8.588_
P2-Tgt:8.2580 _.m

* P1-P2 can be left blank. 1

[P1-F2 Dist]
Input.: 8.588 n
Measure: B.498 m

L_g

Note — In this sample data, 0.5090 is the measured value. 0.5060 is the entered value.

Extending a line by horizontal angle offset

1. To enter the line extension (by HA) function, press (4) or select
+Line by HA in the Offset menu.

2. Sight the first prism (or target) and press or (MSR2).

The display moves to the next screen.

—Offzet
1. Tapo

% % Angle
,'T FEF
ﬁ...g " in = 0y
[ 5 Input HD

0.5 P> 17
Ha: 48°29° 117
Vg: 89787 46™
SDE 45678 m
¥ Sight the 15t PL
and Press [M3R].

<PT> 1/
Ha: 7587 18™
Vas 87789 46™
SDh: 1]
¥ Sight the Znd Pt
and Press [M3R].
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4. Sight the alternative place on the same vertical line as the required
target point.

4 - Applications

<ALT> 1/
Ha: 52 46" 9™
Vas 87789 46™
SDh: 1]
¥ Take a HA offset
and Press [ENT]

5. To calculate the coordinates and the raw data of the target point, press ([ENT).

6. To record the point, enter a PT (and CD) value and press (ENT). The
height of target is fixed to 0.0000 for the offset point.

Sample records

SS, 40, 0.0000, 48.3304, 169.20370, 82.02470, 10:52:37
CO, PT1, 0.0000, 48.3020,169.19165, 83.58565

CO, PT2, 0.0000, 48.3155,168.54250, 85.42440

CO, O/S MSR:40 0.0000 0.0000 169.20370 87.02340

Notes:

¢ The calculated point (TGT) is stored as a SS record.

Ha: 48729”7117
Va: 89787 46™
SD: 79.482 m

¢ Measurements to the first and second target (P1 and P2) are stored as comment records (PT1 and
PT2). The last record records the angle measurement to the ALT (vertically offset point from the

actual target point).

Entering a horizontal distance after an angle-only shot

This function is useful when the instrument is very close to the point and it is difficult to take a

measurement using the EDM.

1. To enter the Input HD function, press (5) or select Input HD in the
Offset menu.

2. Turn the telescope in the direction of the point that you want to
store.

3. Enter the HD. Usually this is the taped distance from the
instrument point.

Offzet
1. Tape
2 Angle
R 3. 2Prism Pole
" wiline by H&
HE A rput HD

Input HD
Ha: 48297117
Ug: B88°547 184™
HD:3.604W .. .. .0
¥ Sight Pt & Pross [ENTI]
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4. Enter a PT (and CD) value and press [ENT.
The target point is calculated and recorded as an SS record.
Sample records

SS,158,0.0000,77.0518,62.08380,108.06510,11:51:48
CO, Input HD:76.1243

Calculating a corner point

1. To enter the corner point function, press () or select Corner in the
Offset menu.

2. Take a distance measurement to the first prism (or target) on the
wall. Press or (MSR2).

3. Sight a second point on the same wall with the first point
measurement. Press or (MSR2).

-

4. Sight the first point on the second wall. Press or (MSR2).

FP3
4=

- L J=0=]
@ &F1

5. If the two walls are at right angles, press the Calc softkey to
calculate the corner point by three points.

6. If you take a measurement to a fourth point, the corner point can
be calculated as the intersection of two walls (P1-P2 and P3-P4).
The default elevation is given by P4.

P
+ o

L _J=i=]
L 2%

.

4 - Applications

PTIT2 ...

-
0 H 1

E :. T Circle
—H piw B-INput d=sD ﬂ

03]
H&a:

PT1> 1/
49°29" 117
Va: 89787 46™
sD¥ 45.678 m

¥ Sight the 15t PL
and Press [M3R].

P> 1/
Ha: 75787 18™
Va: 87789 46™
sD: m

¥ Sight the 2nd Pt
and Press [M3R].

[0/5] Plar i¥i
Ha: 94°81° 327
Ua: 87°89° 46
Shz: 1]

¥ Zight the 3rd Pt
and Press [M3R]

[0/5] P> i¥i
Ha: 128°5@° 37
V&t  87°09° 46™
SD: M
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7. Enter a PT (and CD) value. The height of target (HT) defaults to the
value used in the last measurement.

8. Torecord the corner point, press (ENT).
Sample records

SS, 58, 0.0000, 48.3304, 169.19165, 82.02470, 10:52:37, FLOOR2
CO, PT1, 1.0080, 48.3020,169.19165, 83.58565

CO, PT2, 1.0080, 48.3155,128.54250, 85.42440

CO, 0/S MSR:40 0.0000 0.0000 169.20370 87.02340

Notes:

¢ The calculated corner point is stored as an SS record.

4 - Applications

PT:R182 .

¢ The next three or four comment records are measured points. For example: CO, Point name (fixed

to PT1, PT2 etc.), HT, SD, HA, VA.

Measuring circle offsets

1. To enter the circle center calculation function, press (7) or select
Circle in the Offset menu.

If you have not taken a measurement to the circle before entering
this function, a temporary measurement screen appears.

2. Sight any point on the surface of the circle and press or
(MSR2).

Note - If you use a prism attached to the surface of the circle for
the distance measurement, press the +SD softkey to eliminate the
offset error (from the attached point to the measured surface of
the prism) before you press (ENT).

3. Sight one edge of the circle and press (ENT).

o

calculate the offset using one edge angle observation.

—UOffzet
s O COrTEE

G'E B Input dsD

Ha: 147°297 117
Vg: 9@=27" 48™
Shs i

HT: . 1-235  m
* Sight PT & Press [M5R]

HA:147°297 117
Va: 99727 48™
sDhx T5.384 nm

HT: 1.955 m
* Input +50 or Press[ENT]

Ha: 129787 46™
Ya: 88°29" 117

‘E #5ight an Edae
& Prass [ENT]

If you have taken a distance measurement to the center of the circle, press the Calc softkey to
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5. Sight the other edge of the circle and press (ENT).

Eﬁ,{;JJ

The instrument calculates and records the center of the circle.

4 - Applications

HO: 156227 34™
Va: 88°29" 11"

[‘:%‘ #Sight the other
@7 F Rpress o)

It also calculates the coordinates of the center point and the radius of the circle.

6. To record the point, press or the [® softkey.
Sample records

SS,71,1.5000,37.0518,32.08380,81.06510,11:51:48,
CO, PT1, 0.0000, 0.0000,47.05350, 83.58560

CO, PT2, 0.0000, 0.0000, 29.53010, 83.58560
CO,0/S MSR:71 1.5555 36.5418 38.28360 81.06510
CO,Radius of circle 0.356

CO,Input +SD:0.0020

Notes:

¢ The calculated point (center of the circle) is stored as an SS record.

b 67.128
Ve —-208.146
Z: 40.580
Rad=  B.356 m

¢ The following one or two comment records are angle-measured points. For example: CO, Point

name (fixed to PT1/ PT2), HT(0.0000), SD(0.0000), HA, VA.

¢ If you press the +SD softkey before you sight Edgel, the input value is recorded at the end.

Extending the slope distance

1. To enter the function for extending the slope distance, press (g) or
select Input dSD in the Offset menu.

If you have not taken a distance measurement before entering this
function, a temporary measurement screen appears.

2. Enter the slope distance that you need to add or subtract. You can
enter any value from —99.990 through +99.990 m (—328.000
through +328.000 ft).

3. To record the point, press (ENT).
Sample records

SS,83,1.5000,77.0518,62.08380,81.06510,11:51:48,
CO,0/S MSR:83 1.5555 76.5518 62.08380 81.06510

—Off=et
. Corner

450.-% 7. Circle

Ha: 147297117
Va: 9@=27" 48™
Shs i

HT: . 1-235 .m
¥ Sight PT & Press [M3E]

[0/
Ha:  48°29° 117
Ua:  89°07 46™
SD% _ 75.384 m
LG . 666 I
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CHAPTER

Use the MENU screen to access mportant
functions and settings.

To display the MENU screen, press the
key.

MEML
I A 5 lsec-Kev
2 Cogo T Calibrat.
A Settings B Time
4 Data
5. o,
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Job Manager

Use the job manager to open, create, delete, and manage jobs. To
open the Job Manager, press (1) or select Job on the MENU screen.

If there are jobs stored on the instrument, the job list appears,
showing all the stored jobs. The newest job appears at the top of the
list.

If there are no jobs stored, the Create Job screen appears. See

Opening an existing job

The job list shows all the jobs stored on the instrument, in descending

date order.

The following symbols provide extra information about jobs:

* Current job.

@ Control job.

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

? Job was created in an older DB. Older files cannot be opened
in version 1.10 or later of the software.

5 — Menu Key

MEMU
N G lzec-Key
2 Couo * Calibrat.
1 Settings B Time
4 Data
5. Comm.

Press (*) or (v) to move up or 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. Pressthe Creat softkey in the job list.

2. Enter a job name of up to eight characters. Press [ENT).

3. Do one of the following:

— To check the job settings, press the Sett softkey.

— To create a new job using the current job settings, press or
the OK softkey.

Job Manadear ;
HIKOH123 G2-66-21

#TOKYD =1 @z2-0e-12
CONTROL 3 @2-86-1T7
HZE5SE - 3 B2-085-26

Create Joh
Job name : TECLYL i)

¥ MAX 8 characters

Create Job|
Job name: B28624-E |

* [ENT] to create JOB
[Sett] for Job settings
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Job settings

5 — Menu Key

The following settings are set when a job is created, and cannot be changed. This ensures that the
datain a job is correctly stored in the database, and that all necessary corrections are applied when
you store each record.

Scale Factor
T-P correction
Sea Level

C&R correction

Angle unit
Distance unit
Temp unit
Press unit

0.999600 to 1.000400
ON/OFF

ON/OFF
OFF/0.132/0.200

DEG/GON/MIL
Metre/US-Ft/I-Ft
°C/F
hPa/mmHg/inHg

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
AZ zero
Order
HA

Zenith/Horizon/Compass
North/South

NEZ/ENZ

Azimuth/0 to BS

< lob Sett 173>

=0t -BH] . ABABAA
T-P corr. &+ OW

Sea Level : OFF
C&R cort. & B.132

<Job Sett 2S3x

Angle : EE
Diztance : Metre
Temp @ °C
Press @ hPa

<Job Sett 2S3x
Angle @ DEG

V& zero !
&2 zero: North
Order @ MEZ
Hé = Azimuth

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 (HA).

These settings are separate from other temporary settings.
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Deleting a job

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

1. Inthe job list, highlight the job that you want to delete. ¥ Job Tanagor W
HIKOH123 G2-66-21
#TOKYD =1 @z2-0e-12
COMTROL @ @2-86-17
B2A526 -3  H2-A5-26
T OROHRMA T = =l

2. Press the DEL softkey. A confirmation screen appears. Delete JOB|
3. Do one of the following: Job name: YOKOHAMA I

— To delete the selected job, press or the DEL softkey. * fire vou sure? =
— To cancel the deletion and return to the previous screen, press

or the Abrt softkey.

After you delete a job, the display returns to the job list. Delete JOR|

" o 0 A A LB A

- Deleting Job -

Setting the control job

If you 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.

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.
2. Press the Ctrl softkey.

A confirmation screen appears. Control Job <0N3)
3. Do one of the following: Job name: MIKON123 |
— To set the selected job as the control job, press or the Yes ¥ Eﬁ: llt'grinjtch'n]Ithﬁ?
softkey.

— To cancel the process, press or the No softkey.

If a control job is already assigned, the newly assigned control job replaces it as the control job.

To clear the control job selected, highlight the current control job in Control Job <OFF>]
the job list and press the Ctrl softkey. Then press or the Yes Job nane: CONTROLS | I

softkey to confirm.

* Stop wsing this Job
as the Control Job?
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Displaying job Information

To display job information, highlight the job name and then press the
Info softkey.

The Information screen shows the number of records in the job, the Inf ormation]
free space, and the date when the job was created. Free space T0E name: MIKON1Z3 I
indicates how many points can be stored in the job. Rocords - cad

To return to the job list, press any key. Fr@a:g%gﬁ Elglgi%ﬁgﬁ-ﬂ

Cogo

Use the Cogo menu to perform coordinate geometry (COGO) Codo

calculations. You can access this menu at any time from any o2 ;

observation or PT input screen. L RO é’;i‘;t& Porin
' |

To open the Cogo menu, press (2) or select Cogo on the MENU screen. ,,';' :‘i-'. tem “Line & 0S5
ra 5 Intersection

Calculating angle and distance between two coordinates

To open the Inverse menu, press (1) or select Inverse in the Cogo menu.

PT-PT inverse

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

To calculate a PT-PT inverse: —Trverse
EPT-PT]
1. Press(i)or select PT-PT in the Inverse menu. 1;52 2.3Pt Angle
r/”f-z
P

2. Enter the first point number or name. Press (ENT). Trout Fl 1“ B2
If you press without entering a point name, a coordinate Fi .-"'" a
input screen appears, and you can enter coordinates. These P1: 3400
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 press (ENT). The MSR Tt B2
softkey allows you to shoot the point on the spot to use it in the 1::,-" =
calculation. Pl

g L L L ——
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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 Grade (HD/VD)

V% 100/Gd

rSD Slope distance PT1 to PT2
3Pt angle

The 3Pt Angle function calculates the angle between two lines defined
by three points.

To calculate a 3Pt angle:
1. Press(2)or select 3Pt Angle in the Inverse menu.

P1is the base point. Two lines are to be defined by P2 and P3, both
from P1.

2. Enter the point name, or use the MSR softkey to take a
measurement to the point.

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

4. 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 or 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
(ENTJ. To use the point without recording it, press (ESC).

When you have entered three points, the instrument calculates
the angle and distances.

5. Do one of the following:
— To return to the Inverse menu, press (ENT).

— To return to the Input BasePt screen, press (ESC).
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PT-PT 1/
AZ: 58739 29"
dHD = 34.578 m
duh: B.841 m

® Pross [EMT] to finish

PT-FT 27
6.20: 1
18.5080%

144_672 n

Gd:
E
rShi

¥ Prass [ENT] to finish

— Inverse
*PT=PT

F2 2@

-éﬁ
Fi

F3

B 2
Input BasePi “.f._i.:a i

List

Input direction| 4 5" %_ﬂ

g L U1 1 F—

Shack

Input direction) 1.%‘5 a
1 1
PZz: l'a'ali

Ha: 147297117
Va: 9@=27" 48™
Sha m
HT: .1.995 m

* Sight PT & Press [MSR]

Pt Andle
dHA: 58%39" 29™
HD1: 34.578 m
HDZ: B.841 m

* HDI =Distance bet PI-PZ B
¥ HDZ =Distance bet PI-P3
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Calculating and manually inputting coordinates

To enter the Input menu, press (2) or select Input in 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 AZ+HD in 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).

To enter 123°45'45", type 123.4545 and press (ENT).

If you do not enter a value in the dVD field, the value 0.000 is used.

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

Press to store the point.

Traverse

To open the Traverse (2Pt Angle) function, press (2) or select Traverse in
the Input menu.

Traverse function calculates a new point based on the two defined
points and angle, horizontal and vertical distances from the line
defined by those two points.

To enter P1 and P2, enter point names or take measurements to
targets.
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— Cogo
L Inverse
PR nput
a o A frea & Perim
. S8 wLine & 0/5
5 Intersection
— Input
aZHHD |
1‘_23 e % Traverse
i A Input XYZ
gl

Input 47 E‘,J
AZ: 12345450
HD: ..

H: 4567. 3688

E: 200.146
: 8.588

MeEC URE "

— Input
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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 0.000 is used.

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

To record the new point and return to the point input screen, press
ENT).

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

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 Input XYZ in
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 to the database.

Calculating area and perimeter

To calculate an area or perimeter, press (3) or select Area & Perim in the
Cogo menu.

To take a measurement, enter the first point and press (ENT), or press
the MSR 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/To softkey. For more
information, see
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=
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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.

Notes:

¢ 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.

e You can enter up to 99 points.

Press to store the calculated values as a a comment record, or
press to return to the Cogo menu.

If you chose to store the area, enter a name to identify the area and
then press (ENT).

Note — When you download data in Nikon RAW format, area (AR)
records are output as comment (CO) records.

Advanced feature: Entering a range of points

To quickly enter a sequential range of points, use the range input
function. To access this function, press the Fr/To 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.

Press in To field to start searching for matching points. The
counter shows the number of matching points found.

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

Press the Calc softkey to calculate the area and perimeter, or enter
point names in the PT field.

Press to return to the Input PT screen with the preceding point
name.
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M: 186_5HH
E: 200.3080

* This PT will not
be rocorded

Input PT Ho. 63

n
PT-SM____

* Press [Calc] to Calculate
Area and Perimeter W
MsrPT Calc  List

Stack

frog

286.9187f:=
Perimeteor:

148. 35821

¥ Prass [ENT] to record

Input frea name|

Input PT

MarF 1 Fr/To List Stack
Input Point Ranasl

L,

Input Point Fanoge|
Fria-186
Find Paints: 1 I
* Press [ESC] to abort

o, 67]
n

Input PT

PT:N.....

# Press [Calc] to calculate
frea and Perimeter W
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Calculating coordinates from line and offset

To enter the Line & offset function, press (4) or select Line & O/S in the Cogo menu.

Enter the base point (P1).

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

Enter the horizontal distance along the baseline (Sta), the horizontal
distance perpendicular to the line (O/S), and the vertical distance
(dvD).

Tip — A negative value in the Sta field means the
opposite direction along the defined bearing line. A
negative value in the Q/S 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. Line definition information
and Sta, O/S, and dVD values are stored in comment (CO) records.

Input Pl

@Es A

Input &7 or PZ| phl?_x
PL:P18

az: i

Line & Offzot] 50

Sta: 58.558 m
0758 o T.298 m
dvo: M f

* d¥D based on P1-2

X: 4567.3088
Y: 200. 146
2: T

== ——
CO:CURE e

W 4567 . 388
e HH_14K
- REC XYZ -
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Calculating coordinates using intersection functions

To enter the Intersection menu, press (3) or select Intersection in the Cogo menu. There are four
functions in this menu for calculating coordinates.

Calculating a bearing-bearing intersection

A bearing-bearing intersection is the intersection point of two lines.

1. To calculate a bearing-bearing intersection, press (i) or select [—Interzection
Brng-Brng in the Intersection menu. o QB nca-Biie
!;) . % Brng-Dist
I"" A Dist-Dist
& e “Pt-Line

2. Enter the first point name and press (ENT). Alternatively, to measure Tt Pl —
directly to the point, press the MSR softkey. FEs' A

csang: 00000 os¢: 6. ooon) [0

3. Define the first line by azimuth.
Input 42 m_l'f/

PLIBLE
AZ:M

(*Ang: D.0D00 oS 0. Dooo X

4. To define the line by two points, press the Pts softkey. The Fr field
defaults to the P1 point, but you can change the selected point. In Lale e by I3 I-’r.‘ n

the To field, enter or measure to the second point. FriP18 .

, , T e

For more information about the O/S softkey, see 1]
MsrP1 List

5. Do one of the following:

— To return to the previous screen, press (ESC). The calculated value
appears in the AZ field.

— To go to the next screen, press [ENT).

6. Define the second line by two points or by P2 and AZ. Thout oz \Q\_
P2

PZiKsg
AZ:185.26481

(XAng: 0. 00oD  ofs: 0. DODOY

7. To calculate the coordinates of the intersection point, press in e 7080. 388
the AZ field. ;: -64.231
The calculated coordinates are displayed. You can input a Z p'r5|33
coordinate if necessary. CO:CURE

8. Enter avalue in the PT field and in the CD field.
9. To record the point, press (ENT).
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Sample records

CO,Int BB P1:P10 AZ:330.54175-90.00000
CO, P2:408 AZ:100.0000+0.0000
CC,A123,,4567.3080,200.1467,-1.2056,POT

Calculating a bearing-distance intersection

1. Press(2)or select Brng-Dist in the Intersection menu.

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

2. Enter a point on the line.

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

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

4. Enter the distance from P2.

— To define the distance (HD) by two points, press the R~ 4+
softkey.

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

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

or (5.

6. Torecord the point, press when the required solution appears.

7. Enter a Z coordinate if necessary.
8. To move to the PT and CD fields, press [ENT).
Sample records

CO,Int BD P1:4672 AZ:330.54175+0.00000
CO, P2:71 HD:100.0000
CC,504,,-839.3065,347.6682,,SIGN
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Input P1 - _ i
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Calculating a distance-distance intersection

1. Press(g)or select Dist-Dist in the Intersection menu.

2. Enter the first point name and press (ENT), or press the MSR softkey
to measure directly to the point.

3. Enter the distance from P1 and press (ENT).
4. To define the distance (HD) by two points, press the Pts softkey.

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

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

7. Press (<) or(3)to display the second solution.

8. Torecord the point, press when the required solution appears.

9. Enter a Z coordinate if necessary. Press to move to the PT and
CD fields.

Sample records

CO,Int DD P1:486 HD:330.6020
CO, P2:7 HD:100.0000
CC,505,,236.5817,50.0461,0.0000,

Calculating a point-line intersection

1. Press(4)or select Pt-Line in the Intersection menu.

2. Enter the first point name and press (ENT), or press the MSR softkey
to measure directly to the point.

3. Enter the azimuth, or press the Pts softkey to enter another point
name on the line.
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Input Pl o A
P1:4B6M...........

MarF1

Input HD
PlidBB
HO:W . .....m

Input HD IT"E\.PE
L
HO: M ..

DIST-DIS

m}(j}{

P
Solution @ ¥ 23538

i 236.581
Y 50.046
LT
CDs e

Tnput P1 i

i —
RZ:

cang: 00000 os¢: 0, ooony [J

MarP1 L Stack

Input 45 m_l'f/
PL1e38.
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4. Enter the perpendicular point to the line, or press the MSR softkey
to take a measurement to the point.

5. To calculate the coordinates of the intersection point, press (ENT).

If P1 and P2 are 3D points, the Z coordinate of the perpendicular e 4567. 308
point is calculated relative to the P1-P2 slope. E: 20808.146
6. Enter PT and CD then press to record the point. PT-‘J—].ES
Sample records
CO,Int PtLine P1:38 AZ:90.00000+0.00000
CO, P2:506
CC,A-123,,4567.3080,200.1467,-1.2056,POT
Advanced feature: Entering angle and distance offsets
To display the offset input screen, press the O/S softkey. Thout oz .Bf
P
P1:38
AZr el

(fAng: D.0D00 Of%: 0. oooo X

Input 42 L
Offsets
AN M
In the Ang field, enter a positive value to rotate the line
clockwise. Enter a negative value to rotate the line |}2k A

counterclockwise.

an offset to the right. Enter a negative value to

In the O/S field, enter a positive value to specify R
P
specify an offset to the left.
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Settings

To display the Settings menu, press (2) or select Settings on the MENU
screen.

Use this menu to configure the initial job settings.

Note — Some job settings, specified in the following sections, cannot be
changed once a job is created. If any of these settings are changed
while a job is open, a confirmation screen appears, asking you to
create a new job with the new settings, or to work with those settings
without recording any data. For more information, see

Angle

To open the Angle menu, press (i) or select Angle in the Settings menu.

VA zero Zenith/Horizon/Compass

Note — The VA zero job setting cannot be changed once a job is

created.
1"/5"/10" or 0.2 mgon/1 mgon/2 mgon
0 to BS/Azimuth

Note — The HA job setting cannot be changed once a job is
created.

Resolution
HA

When this field is set to Azimuth, the horizontal angle (HA) that
appears and recorded is in Azimuth value. When this field is set

to 0 to BS, HA is in HA zero to BS value.

Distance

5 — Menu Key

—Settings————
1 T G Stakeout
2 histance  Unit

. Coord. B Rac
“Pyriave 2 0thers ﬂ
5. Commi,

ﬁ Job Settings
will be changed

* Close the corrent Job®

“Anla
UE zepro & BRI
Rezolution: 57
HA = azimuth

To open the Distance menu, press (2) or select Distance in the Settings menu

Scale Numeric value between 0.999600 and 1.000400
T-P corr.  ON/OFF

Sea Level ON/OFF

C&R corr. OFF/0.132/0.200

<Oistance
=tet--BH 1 . AABBAA
T-F corr. : OW
Sea Level : OFF
C&R corr. & B.132

Note — The Scale, T-P corr., Sea Level, and C&R corr. job settings cannot be changed once a job is

created.
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Temperature and pressure corrections

10000.0 )
275 106XPX(13.5951 X 980.665
o 273+ T
\ K )
=1+
SD (1 1000000/ <SP
SD Slope dist. (before adj.)
SD' Slope dist. (after adj.)

Compensation coefficient
Pressure (hPa)
Temperature (°C)

Sea level correction

HD' - HD xR,
R.+Zsry
HD Horizontal dist. (before adj.)
HD' Horizontal dist. (after adj.)
Zsin Instrument-Z
Re 6370 km

Curvature and refraction correction

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 erro? A) Refraction error (A A1)
» Horizontal .

N direction Al
Al

0 P A

HD Horizontal dist. (before adj.)
HD’ Horizontal dist. (after adj.)
VD Vertical dist. (before adj.)

TRIMBLE M1 DR TOTAL STATION USER GUIDE | 110



5 — Menu Key

VD' Vertical dist. (after adj.)

SD Slope distance

VA Vertical angle

Re 6370 km

k C&R constant (0.132 or 0.200)

HD' = p - SDSMRVA(; k)

2R,
HD’
VD' = VD + (1-k)
2R,
Coordinate
To open the Coordinate menu, press (3 or select Coord. in the Settings [<Conrdinate:
menu. Order : {36
Label & XYZ
Order NEZ/ENZ AZ zero i North
Label XYZ/YXZ/NEZ(ENZ)
Az North/South

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

Power saving

To open the Power Save menu, press (4) or select PwrSave in the SPover Saver
Settings menu. Mair Unit. * SR
EDM Unit. : &t once

Main Unit OFF/5min/10min/30min Sleep i1 min

EDM Unit OFF/At Once/0.1min/0.5min/3min/10min

Sleep OFF/Amin/3min/5Smin

Communications

To open the Communication menu, press (5) or select Comm. in the CCommunications

Settings menu. Ext.Comm + [N
Paort @ Serial

Ext.Comm NIKON/SET 5 EEEE : EE*HEIE

: 2ngth -

Port Serial/Bluetooth Farity : None

Baud 1200/2400/4800/9600/19200/38400 bps

Length 7/8

Parity EVEN/ODD/NONE

Stop bit 1/2
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Stakeout
Press () or select Stakeout in the Settings menu to open the Stakeout  [<Stakequts
menu. Add PT 20

Add PT Integer between 1 and 999,999

This field sets the default point number to record observed data in
stakeout.

Unit
To open the Unit menu, press (7) or select Unit in the Settings menu
Angle DEG (Degree) <lnit >
GON (GON)  Angle
MIL (Mil6400) Dﬁt#gﬁg  pue
Press ! hPa 1

Distance  Meter/US-Ft/I-F
If you select US-Ft or I-Ft, an additional settings screen appears.  [{[Jnit>
Use this screen to specify whether to display values in Decimal- Angle = DEG
Ft or Ft-inch. [ e

Ft-Inch

Temp °C (Celsius)
°F (Fahrenheit)
Press hPa/mmHg/inHg

Note — The Angle, Distance, Temp, and Press job settings cannot be changed once a job is created.

Recording
To open the Rec menu, press (8) or select Angle in the Settings menu. <Rar>

: CEERE
Store DB RAW/XYZ/RAW+XYZ SEore o0 © SR

This setting determines whether raw and/or coordinate data is
stored when you record SS, CP, or SO records in the Basic
Measurement Screen (BMS) or Stakeout screen.

Data Rec Internal/COM
Set this field to COM to output data on the COM port when you
press [ENT] in the BMS or a Stakeout screen. The data is not stored
to the job file. For more information, see
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Other settings

To open the Others menu, press (9) or select Other in the Settings menu.

XYZ disp
2nd Unit

Split ST

CD Input

Owner’s
Detail

Fast/Norm/Slow/+ENT

Defines speed to move to the next screen after showing XYZ of
the input PT

None/Meter/US-Ft/I-Ft

When the Secondary unit is set to a unit, an extra display screen
is available in the BMS, stakeout observation screens, and 2-pt
reference 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.

No/Yes
Select Yes to separate the point numbers of station points from
other record type point numbers.

If you set the Split ST field to Yes, an additional settings screen
appears. Use this screen to specify the starting ST number.
ABC/123

Sets the default input mode when a CD field appears.

Up to 20 characters.

Enter your name or the name of your company. If you enter a
value in this field, it appears at start-up.

5 — Menu Key

L0thers»

AYE disp  [EEE
Z2nd Unit = Mone
Split ST = Ho

CD Input : 123

0thars»
22 disp « Hormal

Decimal-Ft
Ft-Inch

CD Input : <123

<0thars>

ArZ dizp @ Hormal

Start PT:

CD Input : 123

<0thars>

Dwrner’s Detail =

Ju1KON-TRINMEL ERE

Q Tip — To provide easier configuration for common regional settings, you can quickly configure
the Trimble M1 DR total station to a pre-set combination of default regional settings. For more
information, see

Q Tip — The Trimble M1 DR total station supports up to 7 languages on the instrument. For more
information on changing the language settings, see
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Data

Use the Data menu to view or edit records. To display the Data menu, Data
press (4) on the MENU screen. BRAL dats
28772 data
3 ST+S5/S0/CP

_ «PT name List
Viewing records s.Code List

You can view data at any time, even in an observation screen or while entering points.

Viewing raw data

To show the raw data records in a list, press (1) on the Data menu
screen.

When you first view the raw data, the last four raw records in the
current job are displayed. Use (3) or (v) to scroll through the records.

To see detailed information for the selected records, press (ENT). Ha: 148°36° 18°
, Va: 76°25” 88~
To return to the record list, press (ESC). <h: 29_518 m

PT:306
SS, CP, F1, F2 records HT: 4.182 n H

Raw SS, CP, F1, and F2 records contain PT, HT, CD, HA, VA, and SD fields.

SS records are sideshots (topo shots). All shots from the Basic Measurement Screen (BMS) are stored
as SS records.

CP records are shots taken in the Angle or Repeat menus, or in the BMS. For more information, see
,and

F1 and F2 records are Face-1 and Face-2 measurements.

When the Store DB setting is set to RAW+XYZ, press to switch between the first screen (showing
HA, VA, SD, PT, and HT) and the second screen (showing X, Y, Z, PT, and CD).

Coordinates are not available in F1 or F2 records.

When you take more than one measurement to the same point and choose to overwrite the XYZ
data, the old raw record becomes raw data only. As a result, only one SS(RAW) record keeps its
corresponding SS(XYZ) record. Other SS(RAW) records to the same point no longer have coordinates
available.

ST records

ST (station) records contain ST, HI, BS, and AZ fields.

Press to switch between the first screen (showing ST, HI, BS, and AZ) and the second screen
(showing X, Y, Z, PT, and CD).

When you assign a new ST point name in MENU / Stn Setup / Quick, the coordinates of the station is
recorded as (0, 0, 0).
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SO records
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SO records are stakeout shots. These are shots recorded in stakeout functions.

When the Store DB setting is set to RAW+XYZ, press to switch between the first screen (showing
HA, VA, SD, PT, and HT), the second screen (showing X, Y, Z, PT, and CD), and the third screen

(showing dX, dY, dz, PT, and CD).

The dX, dY, and dZ fields store the difference between the stakeout shot’s actual position and its
planned position. These fields are downloaded as comment records in Nikon RAW format.

CO records

A CO record is a comment added to the job from the system.

For example, when you change the Stn-Z using the Remote Benchmark
function, or you reset the horizontal angle using the BSCheck function,
the system writes a comment record.

When you input a Stn-XYZ by Base-XYZ function, the recorded station
appears as a comment record.

SY records

When you complete a station setup, a SY record is stored. This record
contains the Temperature, Pressure, and Prism Constant values.

RM records

When you record measurements in RDM (Cont) or RDM (Rad), they
are labeled as RM records.

Each RM record consists of two screens.

Press to switch between the first screen (showing From, To, rHD,
and rVD) and the second screen (showing rAZ, rSD, rV%, and rGD).

When you download data in Nikon RAW format, RM records are
output as comment (CO) records.

COs:RPemote BM Cal
cC.Z=.TH: 473 -5tn
Point Updated

COsBa=ze Y272

HI= 1.788 mn
A= 12345.4888
Y= 58.123
&= 164.288

COa
Temp: 58°F
Press: 29.9inHag

Pri=m: B mm
=I5 1/2
FromJK-3

Tal)BRS

rHD: TH.948 m
rVD: 2.581 m
RO 212
r&2: 16535 457
rab: 13.948
rlE: 19.328 %
rGh: -5.385:1
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AR records

An AR record stores an area and perimeter calculation.

When you download data in Nikon RAW format, AR records are output  [iiame: SITEI5-A

as comment (CO) records.
firea s 158. GEA m?

Peri = 339. 289 m

View coordinate data

When you press (2) or select ¥ G 255435 in the Data menu,
coordinate data appears in a list, with the newest record at the bottom
of the screen. Use (4 or (v) to scroll through the records. Use (<) or 5) to
move up or down one page.

Press to see more detailed information about the selected record. B —5H1._384
Note — The header (XYZ,YXZ,NEZ, or ENZ) depends on the Coord. Label 7 _Egg: %ig
setting in MENU / Settings / Coord. For more information, see PT:28G34

CD: H

UP, MP, CC, and RE records

All coordinate records contain PT, CD, X, Y, and Z fields.

UP records are uploaded point coordinates. MP records are manually input point coordinates. CC
records are points calculated in Cogo, and RE records are points calculated in Resection.

When the Store data setting is set to RAW+XYZ or to XYZ, shots in the BMS (SS records), in various
0/S functions (SS records), in 2Pt-RefLine and Arc-RefLine in PRG (SS records) and in some Stakeout
functions (SO records) store coordinate records as well. The format of the data is the same as other
coordinate records.

View records by station

To view records by station, press (3) or select ST->S5/SO/CP in the Data Data
menu. 1 REAl data

A list of all stations appears.

Use (3) or (v) to highlight the station name that you want to view. Use
or () to move up or down one page.
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To view detailed information about the selected station, press (ENT). 5T1:3501
HI: 1.843 m
BS:3508
AZ: 888" 88"

* [ENT] to wiew 55/50/CP

To display all the observation data from the selected station in FEEE Dhservation
chronological order, press again.

Detailed data is as for raw data. For detailed information about each
point type and format, see

Deleting records

Deleting raw records

In the RAW screen, use (1) or (v) to highlight the record that you want to g T TNE
delete. Then press the DEL softkey.

A confirmation screen appears. To delete the selected record, press Dolote RAW
or the Yes softkey. ]

If the Store DB setting is set to Both, the system also deletes the

corresponding coordinate data when you delete an SS, SO, or CP * fire you sure? =
record.

You can also delete raw data by pressing the DEL softkey in the Ra:148°36° 187
detailed display screen for the record. va: T6°25"88™
s5D: 29.518 m

PT:3B6
HT: 4.182 m H

In the XYZ screen, use (1) or (v) to highlight the record that you want to B MY
delete. Then press the DEL softkey.

Deleting coordinate records

A confirmation screen appears. Delete ¥Y7

To delete the selected record, press or the Yes softkey. UP: 26884

To cancel the deletion of data, press or the No softkey. * fire you sure? H
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You can also delete coordinate data by pressing the DEL softkey in the
detailed display screen for the record.

If the record that you want to delete is referred by an ST record, a
confirmation message appears.

Deleting station records

In the Station screen, use (%) or (v] to highlight the record that you want
to delete. Then press the DEL softkey.

A confirmation screen appears.

Press or the Yes softkey to delete the selected record.

A reconfirmation screen appears. Press the DEL softkey to confirm
deletion.

There is no undelete function on the instrument. Before you press the
DEL softkey, make sure that you have selected the correct station
record. You cannot press in this screen.

All observations from the station that you selected are deleted.

When you delete a ST record in the raw data view or the station data
view, all the observation data from the station is also deleted.

Editing records

5 — Menu Key

M: =5H1._384
E: -288._.146
Fi 29.518
PT:2G64

CD: H

Nolote ¥Y7]

DELETE Stn—-XYZ

A72 referred by 5T
# Are vou sura?

Delete STH
ST:9661

% Are vou sure? H

Delete STH

H A 55/50/CP shooted
from this 5T are to

be deleted in the JOE. H

Delete STH

- Deleting STH -

P L

[ T=gTrre

For any point record, you can edit the point name (PT), feature code (CD), height of target (HT),
height of instrument (HI), backsight point (BS), and backsight azimuth (AZ).

You cannot edit the CD field for SO, F1, or F2 records.
You cannot edit the HA, VA, or SD values.

Editing raw records

1. Do one of the following:

— In the RAW screen, highlight the record that you want to edit.
Then press the Edit softkey.
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— Inthe detailed data screen, press the Edit softkey.

2. Use(®or(v)to highlight a field. Then modify the value in the
selected field.

Note — When you change the HT of an SS, SO, or CP measurement
record, its Z coordinate is recalculated.

3. When you press on the last line of the edit screen, a
confirmation screen appears.

4. Do one of the following:

— To accept the changes and return to the data view screen, press

or the Yes softkey.
— To return to the edit screen, press or the No softkey.

Editing coordinate records
You can edit PT, CD, and coordinate values in coordinate records.
Note - You cannot edit the coordinate record for the current station.

1. Do one of the following:

— Inthe XYZ screen, use (3) or (v) to highlight the record that you
want to edit. Then press the Edit softkey.

— Inthe detailed data screen, press the Edit softkey.

2. Use(®or(v)to highlight a field. Then modify the value in the
selected field.

3. To finish editing, press in the CD field.
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H&:148" 367 18™
Va:
sSDa

T6°25™ 48™
65-518 n

3
1.588 n

PT:30
HT:

PT:344
HT: pessytle 1]
CD:FEHMCE

* Modify each item

and Prass [ENT]

* [uerwrite?

|[Edit Rl

- Updating Ral -
T UgRrErTe y

M: BHHE. 326
: 1858.0848

THEG888._ 326
E: 1858. 848
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A confirmation screen appears.

* [uerwrite?

4. Do one of the following:

— To accept the changes and return to the data view screen, press [Edit. RaH
or the Yes softkey. .

— To go back to the edit screen, press or the No softkey. ~ Updating 2vZ -
F UNVEPWRITE

Editing station records

Note — The system will not recalculate measurements if you change the station record. All coordinate
and raw data observed from an edited station record must be recalculated in your postprocessing
software.

In the RAW screen, use (1) or [v) to highlight the station record that you RALE
want to edit. Then press the Edit softkey.

¢
.

You can edit any field in the ST record, but the instrument does not AE

recalculate any measurements from this station. HI: 1.843 m
BS: 3560

Press in the AZ field to confirm the change. Af:  H°HA" B8

* Modify each item & [ENT]

Notes:

¢ If you change the ST or Hl values, the coordinates of observation
points are not recalculated. A comment record is stored to record the change. The following
example shows a comment record for a changed HI value: CO,HI changed at ST:9012 Old HI=
1.345m

¢ If you change the BS or AZ values, raw records are not recalculated. A comment record is stored to
record the change.
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Searching records

5 — Menu Key

You can search for records by their type, point name, code, or by any combination of these values.

Searching raw records

In the RAW screen, press the Srch softkey to access the raw data
search function.

To find a point by name, enter the name in the PT field and press
twice.

You can use the asterisk (*) as a wildcard. For example, when you
enter 30* in the PT field, the search matches the points named 300,
301, 302, 3000A2, and 3010.

To search by point type, move to the Type field and use (<] or (>) to
change the selected point type. The options are ALL, ST, SS, SO, CP, CO,
CO(SY), and CO(RDM).

If you selected ST, SO, F1, or F2 in the Type field, you do not have to
enter a value in the CD field. Press in the PT field to start the
search.

If you selected CO, CO(SY), or CO(RDM) in the Type field, you cannot

enter a value in the PT or CD fields. Press in the Type field to start

the search.

If more than one point matches the search criteria, the matching
points are displayed in a list.

Use (3) or (v) to highlight the point you want to use. Then press to
select it.

Detailed data for the selected record appears. Press the DSP softkey to
change the fields shown.

Press to return to the list.

If no point matches the specified criteria, an error screen appears.
Press any key to return to the data screen.
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Search RAW

Tyvpe: aLL

L —
CDx

Search RAN

Type: ALL

P !
CO:FENCE*M.... . ..

Search RAN

Type:
Pl
L

S5 627, FENCES
UP, 788, FENCE2

H&:148" 367 18™
Va: 76725 ag™
sDs 29.518 n

PTASY
HT: 4.182 m H

Search RAN

PT Hot Found
¥ Press any key 1
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Searching coordinate records

In the XYZ screen, press the Srch softkey to access the XYZ data search
function.

To find a coordinate by name, enter the name in the PT field and press
twice.

You can use the asterisk (*) as a wildcard. For example, when you
enter 500* in the PT field, the search matches the points named 500,
500-1, 500-A, and 5000.

To search by point type, move to the Type field and use (<) or (>) to
change the selected point type. The options are ALL, MP, UP, CC, and
RE.

If more than one point matches the search criteria, the matching
points are displayed in a list.

Use (1) or (v) to highlight the point you want to use. Press to select
it.
Detailed data for the selected record appears. Press the DSP softkey to

change the fields shown.

Press to return to the list.

If no point matches the specified criteria, an error screen appears.
Press any key to return to the data screen.

Entering coordinates

In the XYZ screen, press the Input softkey to display a new input point
screen.
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Search xY2

Tvpe: 4LL
PTW

Search xY7

Type: MP
PT:5Q@Q%

Search XY2

Type: [F
PT:

D

UF.E&6-2 . HANHOLE

P, >

LF . SEEa,

P . 5881, FOLE

e !
R Z888. 286
;: 5888._886

o

[
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-
M
=
(]
m
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Search xY2

PT Mot Found
¥ Prass any bou ﬂ
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The PT field defaults to the last recorded PT + 1, but you can change
the value shown.

Enter the PT and CD and then press to enter coordinates.

Use the numeric keys to enter the coordinates. Press or(vJin each
field to move to the next field.

When you press in the CD field, the point is stored as an MP
record.

After you have recording a point, the next point input screen is shown
with the updated default PT.

Note - You can record NE, NEZ, or Z-only data to the database.

Point name list and code list

5 — Menu Key

PT:2BUB o

The instrument stores two list files: a list of PT names and a list of CD names. The structure and

functionality of these files is the same.

e The PT name list is useful if you have to handle more than one patterns of point names in the
field. For example, you may need to use points named 1, 2, 3 ..., as well as points named A1, A2,

A3 ..

e The code list is a prepared list of feature codes. You can use it to store your own codes.

Press (4) or select PT name List in the Data menu to open the point
name list.

Press (5) or select Code list to open the code list.

The point or code names and layers are shown in alphabetic order. Use
the four softkeys to customize the list.

Notes:

¢ You can store up to 254 points, codes, or layers in each list.

¢ Each list entry can be up to 16 characters long.

Data
L RAL data
2672 data
L ST+S5/50/CP

P T name List

5 Code List

¢ You can use the first character search to find a point, code, or layer in the list. In the list screen,
enter the first character of the name you want to find to jump to that part of the list. For more

information, see

Deleting points, codes, or layers

In the point or code list, use (4) or (v) to highlight the item you want to
delete. Then press the DEL softkey.
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A confirmation screen appears. Press or the Yes softkey to delete
the item.

Press or the No softkey to cancel the deletion.

To delete a whole layer, highlight the layer name in the list and press
the DEL softkey. All codes and layers in the selected layer are deleted.

Editing an item in the point list or code list

Use (1) or (v) to highlight the item that you want to edit. Then press the
Edit softkey.

An editing screen appears. For points, the Edit Item screen appears. It
contains only the PT field. For codes, the Edit Code screen appears,
containing the CD field and the REC field.

Edit the text shown and then press (ENT).

A confirmation screen appears. Press or the Yes softkey to accept
the changes and update the list.

Edit code list

e The Edit Code screen has two fields. The CD field contains the text
that appears in the list screen. The REC field is optional. It contains
the text that is stored in the job. If you leave the REC field blank,
the value in the CD field is used.

* You can use the REC field to use familiar words or codes on the
screen, but store a numeric code in the job. For example, if you set
the CD field to MANHOLE and the REC field to 1155, the text
MANHOLE appears on the screen, but the code 1155 is stored.
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Delete Ttem
PT:EC

* fire wou sure? H

Delete Ttem

= Delete Item -
* Hre wou sure”

Delete Layer

= Delete Laver -
* Hre wou sure”

* (uerwrite?

CO:[FEGNE.. ...
(REC: [TAMHOLE...........)

* REC= Ttem for record s

can be diff. from CD

CO:MANHOLE ..
GDER D E=1=] I—

® REC= Ttem for record s

can be diff. from (D
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If you press the Edit softkey when a layer name appears, only the Lyr
field appears. To save changes to the layer name, press in the Lyr
field.

Adding a point name

In the point list, press the Add softkey to add a new point name to the
current layer.

Enter a new point name and then press (ENT).

The point name is added to the current layer and the list is updated.

Adding a code

In the code list, press the Add softkey to add a new feature code to the

current layer.

Enter the feature code in the CD field. Press to change between
alphabetic and numeric input mode.

You can use the REC field to define a numeric identifier for each
feature code. This is optional: If there is a value in the REC field, this
value is stored. If you leave the REC field blank, the CD value is stored.

Press to add the new code and update the code list.
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fidd Ttem
PTERAM.

* Max 16 characters

firdd Code

CO: MANHOLEM.......
(REC: . )

X REC= Test to records
(If different from CD)

fidd Code
CO:MANMHOLE .

CREC: 115

* REC= Text to records
(If different from CO)

CE+
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Adding a layer

1. Inthe point or code list, press the Layer softkey.

2. Enter the name of the new layer.

3. To change between alphabetic and numeric input mode, press
(MODE). To store the new layer, press (ENT).

The new layer is added to the list in alphabetic order.

Communication

Use the Communication menu to download or upload data. To display
the Communication menu, press (5) or select Comm. on the MENU
screen.

Downloading data

To go to the download settings screen, press (1) or select Download in
the Communication menu.

Format NIKON
SDR2x
SDR33

Data RAW
Coordinate

To display the total number of records that will be
downloaded, press in the Data field.

5 — Menu Key

fdd Lavor
Lyt CTREM

¥ Max 16 characteors

CE+

MEMU
1. Jobk E. lzec-Kevs
2 Cogo * Calibrat.
L Sottings B Time
v Data
5. [mEwTiT

— Commurication
Bowrilozc

€8 2pload ¥YZ
~ % 3.PT List
E “Code List

Download)

Job name: SITE-321 |

Format : [}

Data - RaW

Connect Cablol

Job name: SITE-321 |
Fecords: 551

* Press [ESC] to abort
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As each record in the current job is output from the instrument
(downloaded), the current line number is updated.

After downloading is completed, you can choose to delete the current
job.

To delete the current job, press (4). To return to the Basic Measurement
Screen (BMS), press or the Abrt softkey.

Uploading coordinate data

To upload coordinate data from a computer, press (2) or select Upload
XYZ in the Communication menu.

The default data format appears. To change the order of data fields,
press the Edit softkey. For more information, see

Otherwise, just press (ENT).

Press the Job softkey to go to the Job Manager screen. For more
information, see

To change the communication settings, press the Comm softkey. The
serial port settings must match the settings used by the terminal
software on the computer. For Bluetooth use, change port setting to
Bluetooth.

Use an RS-232C cable to connect the instrument to the computer.
Establish communication when port setting is Bluetooth. Input 0530 if
PIN is required.

The Free space field shows the number of points that can be stored.

Press to put the instrument in receive mode. Then use the Send

5 — Menu Key

Connect Cahlo
Job name: SITE=-321 I

(Send Records: 12571
* Turn on the XonXoff

Delete JOB

Job name: SITE-521 I

* fire vou suret =

— Communication
1 Downiloac

“Code List

Upload %77
Job name: NIKONSG |

Format @ PTSNSES2/CDSF
* Turn on the Xon/Xoff

<Communication.
Port : EERE
Baud : 384806
Lenathsd
Parity = None
Stop bit =1

Connect Cable|
Job name: MIKONSA |

532
4689

Records :
Free space :

Text File command in the terminal program on the computer to start sending data.

Note — In the terminal program, set flow control to Xon/Xoff.

As each point is received by the instrument, the value in the Records
field is incremented.

Notes:

e 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.

¢ The system truncates any code that is longer than 16 characters.
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Job name: NIKONS@ |

Records: 581
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¢ Duplicate points: If the existing point is a UP, CC, or MP record, and it is not referred to by any ST
or BS, it is automatically overwritten by the uploaded point. No error message appears.

Advanced feature: Editing the data order for upload

1. To open the Data Fields screen, press the Edit softkey.

2. To move between the fields, press (<) or ).

3. To change the selected item in a field, use the & and £] softkeys.
The options are PT, N, E, Z, CD, or blank.

4. To save your changes and return to the previous screen, press the
Save softkey.

For example, if your original data is as follows:

1, UB, 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

Uploading coordinates without points

Connect Cahlo
Job name: SITE=-321 I

(Send Records: 12571

* Turn on the XonXoff

Data Ficlds
BV EIZ]EoI ]

# [+]/[-+] to move cursor

[31/[6] to change items

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.

Note — The data format cannot include duplicate items. Use PT, N, E, Z and CD once each in the data

format.

Q Tip — To skip some items in your original file, set the corresponding field to blank.

Uploading a point name list or code list

Note — When you upload a code list, it always replaces the existing code list on the instrument.

To upload a point name list via cable, press (3) or select PT List in the Communication menu.

To upload a code list, press (4) or select Code List.

Connect the RS-232C cable.
Start a terminal program on the computer.

To put the instrument into receive mode, press or the OK softkey.

— Communication
1. Download

cD -
2 Upload =Y'ZE
~ % LPT List
E - odo List ﬂ

Upload Codeolist)

H Current List is
replaced by the

uploaded List =
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The counter is updated as each line in the list is stored.
You can store up to 254 codes or point names.

Note - If a code or point name is longer than 16 characters, it is
truncated.

1sec-Keys

Use the 1sec-Keys menu to configure the settings for the one-second

keys, (MSR), (DSP), (USR), (5-0), and (DAT). To access this menu, press (6) or
select 1sec-Keys in the MENU screen.

MSR key settings

To change settings for the and keys, press (1) or select [MSR]
in the Isec-Keys menu.

There are two keys:

¢ To change the settings for the key, press (1) or select MSR1.
¢ To change the settings for the key, press (2) or select MSR2.

Each key has five settings.

In the Const and AVE fields, use the numeric keys to enter values. In
the other fields, use (<) or () to change the settings.

X Tip-You can also access the settings screen by holding down

or for one second.

DSP key settings

To change the display items in the BMS and in Stakeout observation
screens, press (2) or select [DSP] in the 1sec-Keys menu.

To move the cursor, use (<), 5J, (1), or (v)J. To change the display item,
press either the = softkey or the & softkey.

To save the changes, press at the last line of <DSP3> or press the
Save softkey.

) Tip—You can also access the DSP settings screen by holding
down for one second.
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Upload Codolizt)
E - = = =
Code: 156
e —

¥ Press [ESC] to abort

MEMU

1. Jab e =
2 Couo T Calibrat.
1 Settings B Time
Y Data
5. Comni,

lzec-Keys
2. [OSPT |2* Precision &
3. [USR] Auerade for
wiS-01 | MSRIMSRE 1
5. [DATI

Meazure model
1

2 MSRZ

ISR
Target : Prism
Const ¢ 2 mm

Mode : Mormal
avE = 3
Feoc mode © ALL

lzec-Keys
1. [MSR]
2. g |-+ Change
3. [USR] OSP formats
WS=-0] in BMSF5-0
5. [DATI
A0SP i —<bsP2i—<D5F3
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Ua L[ L
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* Change item by &/ € H

129



USR key settings

To change the functions that are assigned to the and keys,
press (3) or select [USR] in the 1sec-Keys menu.

There are two keys. The function that is assigned to each key
appears beside the key name.

— To change the settings for the key, press (1) or select USR1.
— To change the settings for the key, press (2) or select USR2.

In the Select Functions screen, the asterisk (*) indicates the function
that is currently assigned to the key.

To highlight a function, use (*) or (v). To assign that function to the
selected key, press (ENT).

S-0 key settings

To enter the Stakeout settings screen, press (4) or select [S-O] in the
1sec-Keys menu.

There are two Stakeout settings. For more information, see

DAT key settings

1. To change the settings for the key, press (5) or select [DAT] in
the 1sec-Keys menu.

The asterisk (*) indicates the currently selected view format.
2. To move the cursor, use (3 or (v).

3. To change the format displayed by (DAT), press (ENT).
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iLISE Key|
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Calibration

Use the Calibration screen to calibrate the instrument. To open the
Calibration screen, press (7) or select Calibrat. on the MENU screen.

For more information, see

Time

Use the Date & Time screen to set the current date and time.

1. To open the Date & Time screen, press (8) or select Time on the
MENU screen.

The current date and time settings are displayed.

2. Enter the date in Year-Month-Day format. For example, to change

the date to June 18, 2002, press (2)(0)(0)(2) (ENT) (6) (ENT) (1) (8] (ENT).

If the highlighted part of the field (for example, the year) is already
correct, you can just press to use the current value. For
example, if the date is already set to June 24, 2002, and you want
to change the date to June 18, 2002, press (ENT) (ENT) (1) (8) (ENT).

3. To move to the Time field, press in the Date field.

4. Enter the time in 24-hour format. For example, to set the time to

4:35 PM, press (1) (6) (ENT) (3) (5) (ENT).
5. Do one of the following:

— To finish setting the date and time, press in the Minutes
field.

— To cancel the input, press (ESC).

5 — Menu Key

MEMU
1. Job E lzac-Kevs
2 Couo Wl alibrat.
1 Settings B Time
4 Data
5. Comm.
MEMU
1. Job E lzec-Keys
2 Couo T Calibrat.

1. Settings &
Y Data
5. Comni,

<Date&Tines

Date: [ Fi-06-24
Time:88:15

* Year-Month-Day order

<Date&Tines

Date: 2ZBBZ2-86-24
Time: I 15

* In 24-hour swstem
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CHAPTER 6

Checking and Adjustment
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6 — Checking and Adjustment

Checking and adjusting the plate level

The axis of the plate level vial must be at right angles to the vertical axis of the instrument.

To check and adjust the plate level:

1.

2
3
4.
5

Set up the instrument on the tripod.

Follow the leveling procedures described in

Rotate the alidade 180°.

Check whether the bubble is in the center of the vial.

If the bubble is not in the center of the vial, adjust the plate level:

a. Using the adjusting pin supplied, rotate the plate level’s
adjustment screw until the bubble has moved half of the
distance back to the center.

b. Using leveling screw A, move the bubble into the center of
the vial.

c. Repeat from

Checking and adjusting the circular level

Once you have checked and adjusted the plate 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 until the bubble is
centered.

&

;
L] = o~ .
“
=17
e —

TRIMBLE M1 DR TOTAL STATION USER GUIDE

133



6 — Checking and Adjustment

Checking and adjusting the optical plummet

The optical axis of the plummet must be aligned with the vertical axis of the instrument.
To check and adjust the optical 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. .]..I
e,

While you are looking through the optical plummet, adjust the
leveling screws until the image of the X is in the center of the reticle
mark .

3. Rotate the alidade 180°.

If the marked image is in the same position in the center of the

i&l
P
reticle mark, no adjustment is required E %

4. If the image is not in the same position, adjust the
optical plummet:

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. Repeatfrom

Zero point errors of vertical scale and
horizontal angle corrections

Checking

Set up the instrument on the tripod.

Follow the leveling procedures described in

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 VA1 field in the Basic Measurement Screen (BMS).

Rotate the instrument 180° and flip the telescope to the Face-2 position.

N oo u k~ w N

Read the vertical angle from the VA2 field.
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8. Add the two vertical angles together, VA1 + VA2.

6 — Checking and Adjustment

— 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°.

— An adjustment 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.

Adjusting

To enter the calibration screen, press (MENU) and (7).

1. The Trimble M1 DR instrument has vertical axis adjustment only.

Take an F1 measurement to a target on the horizon. Press (ENT).
The vertical angle is shown in the VO dir= Horiz setting.

VA1 Face-1 vertical angle (tilt-off value)
HA1 Face-1 horizontal angle (tilt-off value)
Tilt Face-1Y axis tilt value

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

2. Take an F2 measurement to the same target. Press (ENT).

VA2 Face-2 vertical angle (tilt-off value)
HA2 Face-2 horizontal angle (tilt-off value)
Tilt Face-2 Y axis tilt value

When the observation on F2 is completed, four parameters are
displayed.

3. Do one of the following:

— To return to the first observation screen, press or the Redo

softkey.

— To set parameters on the instrument, press or the OK softkey.

MENU B
1. Job E lzec-Keyvs
2 Couo W alibrat.
1 Settings B Time
“hata q
5. Confi,
Tiltl : =126

Val: @883 12~™
Hal:128°58" 47~
* Sight PICF1)

wpress (ENT) P‘ﬂ

Tilel : -125"
[N FLS o= @g* 197

Turn to F2

Press (ENT) |

Tilct2: -135"
VAZi179°57" 387
HAZ:308°50 477

* Sight PICFZ)

i Press (EvT] P‘ﬁ
Tilt: -1257

ACW: 217

fcH: ” il

¥ ACY = Altitude const adg

* ACH = ﬁiihtini AXis errar H
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6 — Checking and Adjustment

Note - If ACV, ACH,Tilt is out of range, OVER appears. Press any key to Tilt: 1257
return to the first observation screen. acy; DVER
AgH: OVER
¥ ACY = Altitude const ad,.

* ACH = ﬁiihtimi AXis errar

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.

P About 100 m

To check the instrument constant:
1. Set up the instrument at Point P, in as flat an area as possible.

2. 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 M1 DR total station 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.

W o N o U kW

Move the Trimble M1 DR total station to other points on the line between Point P and Point Q.
10. Repeat through ten times or so.

11. Calculate the average of all the differences.

TRIMBLE M1 DR TOTAL STATION USER GUIDE | 136



6 — Checking and Adjustment

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

Checking the laser pointer

The Trimble M1 DR total station series 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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CHAPTER 7

Specifications
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Main body

Telescope
Tube length 125 mm (4.91in.)
Magnification 30X

Effective diameter of objective 45 mm (1.77 in.)
EDM 50 mm (1.97 in.)

Image Erect
Field of view 1°20'
2.3 mat 100 m (2.3 ft at 100 ft)
Resolving power 3.0"
Focusing distance 1.5 m to infinity (4.92 ft 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 x5 200 m (656 ft)
cm)
Standard prism (1P) 3,000 m (9,840 ft)
Reflectorless mode
Reference target 400 m (1310 ft)

e The target should not receive direct sunlight.
o “Reference target” refers to a white, highly reflective material. (KGC90%)

¢ The maximum measurement range is 500 m in the reflectorless mode.

7 - Specifications
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Distance precision

Prism
15mto5m *+(5+ 3 ppm x D) mm
Over 5m + (2 + 3 ppm x D) mm (I1SO17123-4)

[£(2+2ppm xD)mm ... (-10 °C~ 40 °C)]

Reflectorless

15mto5m

+ (10 + 3 ppm x D) mm

Over5m

+ (3 +3 ppm x D) mm

Measurement intervals

Measurement intervals may vary with the measuring distance or weather conditions.

For the initial measurement, it may take few more seconds.

Precise mode

Prism 1.8 sec.

Reflectorless 1.8 sec.
Normal mode

Prism 0.8 sec.

Reflectorless 1.0 sec.

Prism offset correction

—999 mm to +999 mm (1 mm step)

Angle measurement

Reading system

Incremental encoder

Trimble M1 DR 2"

Diametrical reading on HA
Single reading on VA

Trimble M1 DR 5"

Single reading on HA/VA

Minimum display increment

3600 1||/5||/10||
400G 0.2 mgon/1 mgon/2 mgon
MIL6400 0.005 MIL/0.02 MIL/0.05 MIL

1ISO17123-3 accuracy

Trmble M1 DR 2": 2" / 0.6 mgon
Trmble M1 DR 5": 5" / 1.5 mgon

7 - Specifications
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7 - Specifications

Tilt sensor

Method Liquid-electric detection (Single axis)

Compensation range +3'

Tangent screw

Type Clamping system
Tribrach

Type Detachable
Level

Plate level vial Sensitivity 30"/2 mm
Circular level vial Sensitivity 10'/2 mm

Optical plummet

Image Erect

Magnification 3x

Field of view 5°

Focusing range 0.5 m (1.6 ft) to infinity

Display and keypad

Display type Graphical LCD
Resolution 128 x 64
Display illumination Backlight
Keys 25

Trmble M1 DR 2": Dual face
Trmble M1 DR 5": Single face

Connections in the base of instrument

Communications
Type RS-232C / Class2 Bluetooth 2.0 + EDR

Maximum baud rate 38400 bps asynchronous
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7 - Specifications

Battery pack

Output voltage 3.8 V DCrechargeable

Continuous operation time

Distance/angle measurement 11.0 hours
every 30 seconds

Continuous angle measurement 22.0 hours

Tested at 25 °C (nominal temperature). Operation times may vary depending on the condition and
deterioration of the battery.

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 173 mm W x 168 mm D x 335 mm H

Carrying case 230 mm W x 277 mm D x 435 mm H
Weight

Main unit w/o battery 4.9 kg (10.78 Ibs), approx.

Battery 0.1 kg (0.22 lbs), approx.

Carrying case 2.5 kg (5.50 Ibs), approx.

Charger and AC adapter 0.6 kg (1.30 Ibs), approx.

Environmental protection

Watertight/dust-proof IP54
protection

Standard components

¢ Instrument main body

e Battery pack (X 2)

¢ Universal charger, power cord, and adapters
¢ Adjustment pin, Allen wrench

¢ Vinyl cover
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7 - Specifications

e Trimble M1 DR Total Station User Guide (this document)
e (Carrying case
¢ Shoulder strap (X 2)

External device connector

This connector can be used to communicate with an external device.

Before using the external device connector, make sure that the external device meets the
specifications below.

System RS-232C
Signal level 19 V standard
Maximum baud rate 38400 bps asynchronous
Compatible male connector Hirose HR10A-7P-6P or HR10-7P-6P
CAUTION - Except for the connection shown in on , use of this connector 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 it to an external device connector are shown below:

1 RXD Receive data (Input)
2 TXD Send data (Output)
3 No connection

5 - Ground

4,6 No connection

CAUTION - Use only the pin connections shown above. Using other connections 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.

Cap the data output/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/input connector is in use.

The instrument can be damaged by static electricity from the human body discharged through the
data output/input connector. Before handling the instrument, touch any other conductive material
once to remove static electricity.
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System Diagrams
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System components

ok
P
L
Battery charger &

AC adapter and
plug adapter

| '-.EE
Solar filter

:
=

Diagonal eyepiece

Trimble M1 DR

Connecting cable
(9 pin, USB) @
| —

Low-power
eyepiece

m R I

—
PR High-power

eyepiece
Personal computer yep

Figure 8.1  Measurement side

8 — System Diagrams
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8 — System Diagrams

Coaxial target plate
for single prism

Target pole

Standard round

Mini prism . N
holder Tiltable single single prism C Triple prism

prism holder holder

5

Mini prism .
adapter Prism adapter

I Tribrach W30/W30b
I |
v

Telescopic : . . i _

prism pole Tripod for telescopic prism pole  Nikon tripod

Figure 8.2  Prism reflector side
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Communications
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9 — Communications

Uploading coordinate data

Settings

To configure the transmission speed and other settings, go to MENU /  [<Communications
Settings / Comm. For more information, see Communications, Ext.Comm =

page 111,

Length : &
Parity :

Record format

You can upload coordinate records in the following formats:

r Lx Py iz ffeo |
P Ix Jfv Jlz [leo |
e Llx [y [z |

P Ix Jy Jlz |

o Lfx LIy [lfe |

r I x v [leo |

e Lfx Py [

o Lfx Py L

P LLLJz [ o |

P LLLlz

The record formats shown above use the following codes:

Code Description Length

PT Point number Up to 16 digits
Actual X coordinate Variable length
Actual Y coordinate Variable length
Actual Z coordinate Variable length

Ccb Feature code Up to 16 characters
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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

9 — Communications
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9 — Communications

Uploading point lists and code lists

Settings

To configure the transmission speed and other settings, go to MENU /  [<Communication:

Settings / Comm. For more information, see

File format

Ext.Comm = A
Port : Serial
Baud : 383468

Length:§
Farity : None

PT lists and code lists use the same record format. Use the filenames POINT.LST for a PT list, and

CODE.LST for a code list.

DEFAULT

{
Stringl , Codel
Layer2
{

String2-1, Code2-1
String2-2, Code2-2

}
Layer3
{
Layer 3-1

String3-1-1, Code3-1-1
String3-1-2, Code3-1-2
}
String3-2, Code3-2
String3-3, Code3-3
}
String4, Code4
String5, Code5
String6, Codeb

String7, Code7

The first line of the file must
contain the text “DEFAULT”
in capital letters.

Curly brackets { } group items
together under the
preceding line.

For example, Layer 3-1
contains String 3-1-1 and
String 3-1-2.

Layer 3 contains the five
items from Layer 3-1 to
String 3-3.

“String” represents
characters that are displayed
on the screen. “Code”
represents characters that
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Data example

DEFAULT
{

“STRUCTURES”

{
“TREE”, “S0001”
“FENCE”, “S0002”
“MAIL BOX”, “S0003”
“FLOWER BED”, “S0004”

}

“ROADS”

{
“MANHOLE”, “R0001”
“CENTER LINE”
{

“WHITE”, “R0O02-W”
“YELLOW”, “R002-Y”

}
“SIDEWALK”, “R0003”
“CROSSING”, “R0004”
“BRIDGE”, “R0005”
“SIGNAL”, “R0006”
“HIGHWAY STAR”, “R0007”

}

“RAILWAY”

{
“CROSSING”, “RW001”
“STATION”, “RW002”
“SIGNAL”, “RW003”
“BRIDGE”, “RW004”
“TUNNEL”, “RW005”

9 — Communications
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Downloading data

Settings

To configure the transmission speed and other settings, go to MENU /
Settings / Comm. For more information, see

Nikon raw record formats

Coordinate records

‘ type |, | pt |, | (ptid) |, | northing |, | easting |, | elevation |, | code ‘
type One of the following codes:
upP Uploaded point
MP  Manually input point
cc Calculated coordinate
RE Resection point
pt Point number
(ptid) (Point ID)
northing Northing of the coordinate
easting Easting of the coordinate
elevation Elevation of the coordinate
code Feature code
Station records
‘ ST |, |stnpt |, | (stnid) |, | bspt |, | (bsid) |, | hi|, | bsazim |, | bsha ‘
ST Station record identifier (fixed text)
stnpt Station point number
(stnid) (Station ID)
bspt Backsight point number
(bs id) (Backsight ID)
hi Height of instrument
bsazim Backsight azimuth
bsha Backsight horizontal angle

9 — Communications

<Communication:
Ext.Comm = A
Port : Serial
Baud : 383468
Length:§
Farity : None
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Control point records

cp

pt
(ptid)
ht

sd

ha

va
time
code

Sideshot records

SS
pt
ht
sd
ha
va
time
code

Stakeout records

SO

pt
(sopt)
ht

sd

ha

va
time

9 — Communications

ht

sd ha va time

code‘

’ ’ ’ ’

Point number

Height of target
Slope distance
Horizontal angle
Vertical angle
24-hour time stamp
Feature code

Control point record identifier (fixed text)

, | ha va |, | time

,|code‘

Height of target
Slope distance
Horizontal angle
Vertical angle
24-hour time stamp
Feature code

Sideshot record identifier (fixed text)
Point number

ht sd ha time

va

’ ’ ’ ’

Recorded point number

Height of target
Slope distance
Horizontal angle
Vertical angle
24-hour time stamp

Stakeout record identifier (fixed text)

(Original number of point staked)
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F1/F2 records

ht sd ha va

‘face , , , , time‘

face One of the following:
F1 Shot taken using Face-1 (fixed text)
F2 Shot taken using Face-2 (fixed text)

pt Point number

ht Height of target

sd Slope distance

ha Horizontal angle

va Vertical angle

time 24-hour time stamp

Comment/note records

co Comment record identifier (fixed text)
text Comment text
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SDR2x and SDR33 record formats

Header record

1-4
5-20

21-24
25-40
41

42

43

44

45

46

Instrument record

6-21,
28-43
22-27,
44-49
50

51

‘ O0ONM ‘ ver | 0000 | datetime ‘ ang ‘ dist | press | temp | coor ‘ 1 |

OONM
ver

0000
datetime
ang

dist

press

temp

coor

Header record identifier (fixed text)

SDR download version. One of the following:
SDR20V03-05  SDR2x

SDR33V04-01 SDR33

Not used

Download date and time (in hours and minutes)
Angle units. One of the following:

1 Degrees

2 Gons

4 Mils

Distance units. One of the following:
1 Meters

2 Feet

Pressure units. One of the following:
1 mm Hg

2 In. Hg

3 hPa

Temperature units. One of the following:
1 Celsius

2 Fahrenheit

Coordinate order. One of the following:

1 NEZ
2 ENZ
Not used

‘ 01KI1 ‘ instr ‘ serNo ‘ Instr ‘ serNo ‘ 1 ‘ zero VA | 0.000 ‘ 0.000 ‘ 0.000 ‘

01KI1
instr

serNo

1
zero VA

Instrument record identifier (fixed text)
Instrument make and model

Instrument serial number
Not used

The reference point for vertical angles. One of the
following:

1 Zenith
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2 Horizon
52-61, 0.000 Not used
62-71,  0.000 Not used
72-81, 0,000 Not used

Station details record

1-4
5-8 (2x),
5-20 (33)
9-18 (2x),
21-36 (33)
19-28 (2x),
37-52 (33)
29-38 (2x),
53-68 (33)
39-48 (2x),
69-84 (33)
49-64 (2x),
85-100 (33)

‘ 02KI ‘ stnpt ‘ northing ‘ easting ‘ elevation ‘ hi | desc ‘

02Kl
stnpt

northing
easting
elevation
hi

desc

Target details record

1-4
5-14 (2x),
5-20 (33)

[o3nm [ bt

O3NM
ht

Station details record identifier (fixed text)
Station point number

Northing of station

Easting of station

Elevation of station

Height of instrument

Station description

Target details record identifier (fixed text)
Height of target

Backsight bearing details record

1-4

5-8 (2x),
5-20 (33)
9-12 (2x),
21-36 (33)
13-22 (2x),
37-52 (33)
23-32 (2x),
53-68 (33)

‘ 07Kl ‘ stnpt | bspt ‘ bsazim ‘ ha ‘

07Kl

stnpt

bspt

bsazim

ha

Backsight bearing details record identifier
(fixed text)

Station point number

Backsight point number

Backsight azimuth

Horizontal angle

9 — Communications
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Coordinates record

‘ 08KI ‘ pt ‘ northing ‘ easting ‘ elevation ‘ desc ‘

1-4 08KI Coordinates record identifier (fixed text)
5-8 (2x), pt Point number

5-20 (33)

9-18 (2x), northing Northing of the coordinate
21-36 (33)

19-28 (2x), easting Easting of the coordinate
37-52 (33)

29-38 (2x), elevation Elevation of the coordinate
53-68 (33)

39-54 (2x), desc Feature code

69-84 (33)

Observation record

‘OQMC‘stnpt ‘ pt|sd |va |ha ‘desc‘

1-4 oomC Observation record identifier (fixed text)
5-8 (2x), stnpt Station point number
5-20 (33)

9-12 (2x), pt Observed point number
21-36 (33)

13-22 (2x), sd Slope distance

37-52 (33)

23-32(2x), va Vertical angle

53-68 (33)

33-42 (2x), ha Horizontal angle

69-84 (33)

43-58 (2x), desc Feature code

85-100 (33)
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Job identifier record

1-4
5-8 (2x),
5-20 (33)

‘ 10NM ‘jobid ‘ 1 ‘ incZ | T&Pcorr | C&Rcorr | refcon ‘ sealev ‘

10NM
jobid

Job identifier record ID (fixed text)
Job name/title

Note — The following fields occur only in SDR33 format.

21
22

23

24

25

26

Note record

1-4
5-64

1
incZ

T&Pcorr

C&Rcorr

refcon

sealev

Point ID length option

2D or 3D coordinates. One of the following:

1 2D

2 3D

Atmospheric correction. One of the following:
1 Off

2 On

Curvature and refraction correction. One of the
following:

1 Off

2 On

Refraction constant. One of the following:
1 0.132

2 0.200

Sea level correction. One of the following:
1 Off

2 On

13NM
note

Note record ID (fixed text)
Note text

9 — Communications
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Data examples

Nikon raw data format

CO,Nikon RAW data format V2.00

CO,B: EXAMPLES

CO,Description: SAMPLE DATA OF DOWNLOAD
CO,Client: NIKON

CO,Comments: YOKOHAMA PLANT

CO,Downloaded 22-JUL-2007 18:56:10
CO,Software: Pre-installed software version: 1.30
CO,Instrument: Trimble M1 DR total station

CO,Dist Units: Metres

CO,Angle Units: DDDMMSS

CO,Zero azimuth: North

CO,Zero VA: Zenith

CO,Coord Order: NEZ

CO,HA Raw data: Azimuth

CO,Tilt Correction: VA:ON HA:ON

CO, EXAMPLES <JOB> Created 22-JUL-2007 07:09:21
MCc,1,,100.000,200.000,10.000,

CO,Temp:20C Press:760mmHg Prism:0 22-JUL-2007 07:11:34
ST,1,,,,1.400,55.4500,55.4500
F1,,,,0.0000,90.0000,8:27:58
SS,3,1.200,330.706,326.027,20.320,07:13:46,SIGN
SS,4,1.250,379.193,300.847,29.084,07:14:24,TREE
SS,5,1.218,363.344,328.032,30.105,07:14:57,TREE R
S0,1003,,1.240,331.220,326.783,19.998,07:18:17,

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

9 — Communications
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SDR2x raw data format
OONMSDR20V03-05 000023-Jul-2007 18:39:111211
10NMTEST JOB

9 — Communications

01KI1 Trimble M1 DR total station000000 Trimble M1 DR total station00000012 0.000 0.000 0.000

13NMDownloaded 23-Jul-2007 18:39:22
13NMSftware: Pre-installed software version: 1.30
13NMinstrument: Trimble M1 DR total station
13NMDist Units: Metres

13NMAngle Units: Degrees

13NMZero azimuth: North

13NMZero VA: Horizon

13NMCoord Order: NEZ

13NMClient:

13NMDescription:

13NM P_509 <JOB> Created 23-Jul-2007 07:09:21
08KI0001100.000 200.000 10.000
08K10002200.000 300.000 20.000
02K10001100.000 200.000 10.000 0.100
07K10001000245.0000 0.0000
13F100000002<null> <null> 0.0000
13F200000002<null> <null> 179.9639
13NMBS Check HA:359.3525 Reset to HA: 0.0000 07:21:41
13F10000000323.990 4.1694 0.0000
13F20000000323.990 175.8403 180.0028
03NMO0.000

13F10001000323.990 4.1653 359.9833 MAIN PLATFORM
13F10001000427.445 2.4097 328.1958 RAMP
13NMStart of 2-Pt Resection
13F10000000427.445 2.4097 0.0000
13F10000000323.991 4.1542 31.8042
13F10000000427.430 1.8583 121.4306
13F10000000323.976 3.8625 153.2306
08KI0011100.005 199.996 10.000
02KI0011100.005 199.996 10.000 0.100
07KI0011000344.9980 0.0000
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SDR2x coordinate data format

OONMSDR20V03-05 000023-Jul-2007 18:40:111211
10NMTEST JOB

01KI1 Trimble M1 DR total station000000 Trimble M1 DR total station00000012 0.000 0.000 0.000
13NMDownloaded 23-Jul-2007 18:40:06

13NMSftware: Pre-installed software version: 1.30
13NMinstrument: Trimble M1 DR total station
13NMDist Units: Metres

13NMAngle Units: Deqrees

13NMZero azimuth: North

13NMZero VA: Horizon

13NMProjection correction: OFF

13NMC&R correction: OFF

13NMSea level correction: OFF

13NMCoord Order: NEZ

13NMClient:

13NMDescription:

13NMTilt Correction: VA:OFFHA:OFF

13NM P_0509 <JOB> Created 23-Jul-2007 07:09:21
13NMPrism constant: 0

08KI0001100.000 200.000 10.000

08KI10002200.000 300.000 20.000

13NMBacksight Check to Pt:2  HA:359.3525 07:21:39
13NMBacksight Pt:2 Reset to HA: 0.0000 07:21:41
08KI0003116.924 216.914 11.843 MAIN PLTFORM
08KI0004126.697 206.260 11.254 RAMP

13NMStart of 2-Pt Resection

08KI0011100.005 199.996 10.000
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CHAPTER 10

Error Messages

In this chapter:
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10 - Error Messages

Cogo

No Result 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.

Same Coordinate 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

XY-coordinate is required  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 during uploading of data, the DTM-502 instrument aborts the upload process
and displays one of the following messages.

Error message Description

Check Data There are errors in the uploaded data. The uploaded data contains
errors, such as an alphabetic character in a coordinate field.

Press any key. Then check the specified line in the data.
DUPLICATE PT The uploaded data contains a duplicate PT.
Press any key. Then check the specified point in the data.

X Tip - If the existing point is a UP, CC, or MP record, and is not
referred by ST or BS, then it will be overwritten by the uploaded
record. No error message appears.

PT MAX20 chars The uploaded data contains a PT with a name or number that is longer
than 20 digits.

Press any key. Then check the specified line in the data.
XYZ OVERRANGE The uploaded data contains a coordinate that is longer than 13 digits.
Press any key. Then check the specified line in the data.
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Data

Error message Description
Can't Edit Current ST You have tried to edit the current ST.

Note — You cannot edit the current ST. However, old ST records can be
edited. No recalculation can be performed on the instrument.

Press any key to return to the code/layer name input screen.

Can't Edit ST/BS refer to You have tried to edit a coordinate that the current ST or BS refers to.
this PT You cannot change a coordinate if the current ST or BS refers to it.

Press any key to return to the Data view screen.

Can't Edit XYZ from You have tried to change the coordinates of an SO, SS, or CP record. You
measurement cannot change the coordinates of an SO, SS, or CP record.

Press any key to return to the previous screen.
DELETE Stn-XYZ You have tried to delete a coordinate record that the current ST or BS

refers to. You must confirm that you want to delete a coordinate record
that the current ST or BS refers to.

* to delete XYZ, press the softkey.

e return to the previous screen without deleting XYZ, press or the
softkey.

Job Manager

Cannot Assign You have tried to set the current job as the control file.
Press any key to return to the previous screen. Then select a different
job.

Can't Create There is no space available to create a job or record a point.

Press any key to return to the Job Manager. Then use the softkey to
delete old jobs.

Existing Job You have entered an existing job name for a new job.
Press any key and then change the name for the new job.

MAX 32Jobs You are trying to create a new job when the maximum number of jobs
(32) is already stored.
Press any key to return to the Job Manager. Then use the softkey to
delete old jobs.
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Programs

Error message Description
NO Stn Setup You did not perform a station setup or BS check before entering the
Programs function.
¢ To go to the Stn Setup menu, press (2) or select Stn Setup.
e To return to the BMS, press (ESC).
e To go to the Programs menu, press (1) or select Continue.

+ ‘ - Tip — Selecting Continue does not resume the last ST record. You
should only use the Continue 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

XY&Z coordinate are Three-dimensional coordinates are required in S-Plane function.

required Press any key to return to the point input screen. Then enter a
three-dimensional point.

Recording Data

DATA FULL The data storage is full.
Press any key to return to the Basic Measurement Screen (BMS). Then:
e To delete unnecessary data, go to MENU / Data.
e To delete jobs, go to MENU / Job.

DUPLICATE PT 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 key to return to the point input screen. Change PT.

Duplicate PT 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.

e Toreturn to the PT input screen, press or the softkey.
e To record RAW data and update XYZ data, press the softkey.
e To record RAW data only, the softkey.

No Open Job No job is open.

e To open the job list, if there are existing jobs, press (1) or select
Select job.

e To create a new job, press (2] or select Create job.
e Toreturn to the previous screen, press (ESC).
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Error message Description
NO Stn Setup 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.

e To continue recording, press (1) or select Continue. If there is already
an ST record in the job, the message CO, Use current
orientation appears.

e To go to the Stn Setup menu, press (2] or select STN Setup.
e To return to the previous screen, press .
OVER RANGE You are trying to record a coordinate with more than 13 digits

Press any key to return to the previous screen. Then check the current ST
coordinate.

Searching

Error message Description

PT Not Found There is no point that matches the criteria you entered.
Press any key 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

Error message Description

Job Settings will be You have changed one or more of the following job settings:
changed e VA zero or HA in the Angle screen (see Angle, page 109)
e Scale, T-P, Sea Lvl, or C&R in the Distance screen (see Distance,
page 109)
e Coord or Az Zero in the Coordinates screen (see Coordinate,
page 111)
e Angle, Dist, Temp, or Press in the Unit screen (see Unit, page 112)
To discard the changes to the job settings, press orthe softkey.
The current job remains open.
To close the current job and save the changes to the job settings, press

or the softkey.

Note — To record a point using the new settings, create a new job using
the new settings.
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Stakeout

Input Error 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 key to return to the Fr/To input screen. Then re-enter the point
name, using the same naming style in both fields.

NO Stn Setup You did not perform a station setup or BS check before entering the
Stakeout function.
¢ To go to the Stn Setup menu, press (2] or select Stn Setup .
¢ To return to the Basic Measurement Screen (BMS), press (ESC).
¢ To go to the Stakeout menu, press (1) or select Continue.

+ ‘ - Tip — Selecting Continue does not resume the last ST record. You
should only use the Continue 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.

Station Setup

Error message Description
Calc ST Failed Need Calculating ST failed in resection. This message may appear after you
additional PT have deleted a point the View shots screen.

Press any key to return to the PT input screen. Take another shot to
calculate the ST coordinate.

Same Coordinate The input PT or coordinate is identical to the current station in
STN/1:Known, or the same coordinate or point name/number is found in
Resection.

Press any key to return to the PT input screen. Then use a different PT.

Space LOW There is not enough space to record a station when you start any of the
Station Setup functions.

 To return to the BMS, press or the softkey. Use the
softkey in Job Manager to delete old jobs.

» To continue, press or the (OK] softkey. You may not be able to
record the whole process.
XY-coordinate is required  The input point for ST/BS does not have N/E coordinates.

Press any key to return to the PT input screen. Then use a PT that has
N/E coordinates.

Z-coordinate is required The input point for Benchmark does not have a Z coordinate.

Press any key to return to the PT input screen. Then use a PT that has a
Z coordinate.
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System Error

Error message Description
=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, contact your dealer or Trimble Support
and report the message that appears below the =SYSTEM ERROR=
line.
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