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Introduction

For your safety, read this instruction manual carefully and thoroughly before using
the DTM-322 instrument. Although Nikon products are designed for maximum
safety, using them incorrectly or disregarding the instructions can cause personal
injury or property damage.

You should also read the documentation for any other equipment that you use with a
DTM-322 instrument.

Note — Always keep the manual near the instrument for easy reference.

LED Safety
The DTM-322 is a Class 1 LED instrument.

Class 1 LED instruments do not require any special precautions, signage or training
for LED safety.

Table 1.1 Specifications for LED emission

Wave length 850 nm
Drive method cw
Output power <200 pw
Repetition rate 15 KHz

Table 1.2 Safety class

E.U. EN60825-1/Am.2:2001 (IEC60825-1/Am.2:2001), class 1
Japan JIS C6802:2005, class 1

75 ZX1 LED®E &

CLASS 1 LED PRODUCT
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Warnings and Cautions

AN
A

The following conventions are used to indicate safety instructions:

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

> B B> B B> B B P

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 DTM-322 is not designed to be explosion-proof. Do not use the instrument in
coal mines, in areas contaminated with coal dust, or near other flammable substances.

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

WARNING - To charge the battery, use only the battery charger that is supplied with the
instrument. Do NOT use any other charger or you may cause the battery to catch fire or
rupture.

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

WARNING - You should take care not to short circuit the contacts. Short circuits can cause the
battery 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.
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& WARNING - Before storing the battery or battery charger, cover the contact points with
insulation tape. If you do not cover the contact points, the battery or charger may short circuit,
causing fire, burns, or damage to the instrument.

A 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:

CAUTION - Do not use controls or adjustments, or carry out any procedures, other than those
specified in this document. Otherwise you may be exposed to hazardous radiation.

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.

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 leveling base clamp knob. If the knob is not securely fastened,
the leveling base 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.

> B> B> B> B> B B P
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CAUTION - The system in the instrument might stop functioning to avoid any errors in
measurement when the instrument detects strong electromagnetic waves. If this happens, turn
off the instrument and remove the source of the electromagnetic wave. Then turn on the
instrument to resume work.
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1 Introduction

Welcome
Thank you for purchasing this Nikon product.

This instruction manual was written for the users of Electronic Total Station DTM-
322 instrument. Before you operate a DTM-322 instrument, read this manual
carefully. In particular, pay attention to the warnings and cautions that appear in the
Safety section at the front of the manual. Before you begin, you should also read the
maintenance instructions. For more information, see Maintenance, page 5.
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Introduction

Parts of the Instrument
Figure 1.1 and Figure 1.2 show the main parts of the DTM-322.

Carrying handle
Telgscqpe Battery mounting
focusing ring button
Telescope
eyepiece Vertical tangent
screw
Diopter ring
Vertical clamp
Plate level
Display Upper plate clamp
and face-1
keyboard
Upper plate
tangent screw
Tribrach
clamp knob

Figure 1.1 Electronic Total Station DTM-322 — Face-1
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1 Introduction

Optical sight

(finder)
Objective _Horizo_ntal axis
indication mark

(0]
Optical plummet
17/3’(0/,’)
Q
Data output/

Input connector
Tribrach

Leveling screw

Circular level

Figure 1.2  Electronic Total Station DTM-322 — Face-2
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Introduction 1

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 DTM-322 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 DTM-322 instrument in hot or humid locations. In particular,
you must store the battery 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 with the battery discharged.

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

Do not overtighten any of the clamp screws.

When adjusting the vertical tangent screws, upper plate tangent screws, or
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. For final adjustment of tangent
screws, rotate the screw clockwise.

If the leveling base will not be used for an extended period, lock down the
leveling base 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.

Total Station DTM-322 Instruction Manual 5
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+  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, check that the
contact surfaces on the battery and
instrument are clean. Press the battery into
place until the battery-mounting button rises
up to the battery top surface. If the battery is
not attached securely, the instrument is not

Reticle plate cover

watertight.

«  Press the cap that covers the data output/input connector terminal until it clicks
into place. The instrument is not watertight if the cap is not attached securely,
or when the data output/input connector is used.

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

«  When disposing of the battery, follow the laws or rules of your municipal waste
system.

+  The instrument can be damaged by static electricity from the human body
discharged through the data output/input connector. Before handling the
instrument, touch any other conductive material once to remove static
electricity.
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Preparation

In this chapter:

Unpacking and Packing the Instrument
Charging the Battery

Detaching and Re-Attaching the Battery Case
Setting Up the Tripod

Centering

Leveling

Sighting

Setting Up the Prism Reflector

Face-1/Face-2 Measurements

CHAPTER
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2 Preparation

Unpacking and Packing the Instrument

Note — Handle the DTM-322 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. Set the 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.

3. Lightly fasten the clamp knobs.

4. Place the instrument in the carrying case.

Charging the Battery

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

WARNING - To charge the battery, use only the battery charger that is supplied with the
instrument. Do NOT use any other charger or you may cause the battery to catch fire or
rupture.

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

> B> B

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

& WARNING - You should take care not to short circuit the contacts. Short circuits can cause the
battery to catch fire or burn you.
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Preparation 2

> > B> B> P

> >

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 or battery charger, cover the contact points with
insulation tape. If you do not cover the contact points, the battery 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.

WARNING — Use the battery specified in this manual. Using the other battery may lead to be
lower performance, it may cause a fire or burns.

CAUTION - Before charging the battery, read the instruction manual for the charger and the
battery.

To Charge the battery
This charger is designed to charge 1 to 4 cells of AA Ni-MH rechargeable battery.

Before charging the battery, please read the attached instruction.

1. Place the battery cells into the compartments of the charger,
where the polarity (+/-) of the battery cell should be .
connected with the same polarity indicated in the charger. -
Do not plug the cell in reverse polarity.

When charging 1 to 2 AA cells at a time, insert them into
the end positions.

2. Plug the charger into an electrical outlet of 100-240 V AC
after placing the battery cells into the charger. The charger o oo
indicator light is illuminated and battery charging begins. i g

Note — Do not insert or remove the battery cells during this charging process.

3. When charging is completed, the indicator light turns off. Remove the battery
cells from the charger.
If charging is still incomplete after 6 hours of charging, stop charging.

4. Disconnect the charger from the AC outlet.

WARNING - Do not insert the battery with the (+) and (-) ends reversed.

WARNING - Do not bring the (+) and (-) terminals into contact with metal objects. When
carrying or storing the batteries, avoid direct contact with metal objects.

Total Station DTM-322 Instruction Manual 9
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> B> BbBEEBEBEP

WARNING - Children should be supervised while handling the batteries.

WARNING - Do not use different types of batteries together.

WARNING - Do not peel off or damage the outer surface of the battery cell.

WARNING - If leaked liquid gets on the skin or clothing, wash off with clean water immediately.

WARNING - Do not connect 10 or more batteries in series.

WARNING - If something appears wrong with the charger and/or batteries, disconnect the
charger from the AC outlet immediately and contact your dealer.

WARNING - Disconnect the charger from the AC outlet promptly once charging is complete.

WARNING - Be sure to charge the batteries where the ambient temperature is between 0 °C
and 35 °C (32 °F and 95 °F).

WARNING - Be sure to use the charger with correct power source of 100-240 V AC.

Specified battery
SANYO Electric Co, Ltd. Nickel-Metal Hydride Battery HR-3UTG

Notes

«  Charge the battery indoors where the ambient temperature is between 0 °C and
35 °C (between 32 °F and 95 °F). Outside of the indicated range, the battery s
performance may deteriorate and the battery s life may become short. If you try
to charge the battery when the ambient temperature is outside this range, the
protective circuit will activate and prevent it from being charged normally.

«  To prevent malfunction, keep the charging plug clean.

o The battery may discharge while it is stored in the instrument or charger. Don 't
store the battery in the instrument or charger for a long time (morve than 1
month). When the instrument is not used for a long time, the battery should be
taken out of the battery case to prevent leakage or rusting. If leaked liquid gets
on the skin or clothing, wash off with clean water immediately.

«  During the charge, the battery and charger will become warm. This is normal.
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o After charging the battery, do not recharge it until it has been fully discharged.
Recharging a fully charged battery lowers its performance.

«  If'the battery is used in low temperature (below 0 °C or 32 °F), the capacity is
reduced and provides shorter operation time than when used at room
temperature.

o Ifa battery is not used for a long period, it can never be charged to its full
capacity again.

s Battery pack BC-65 is not compatible with this instrument.

Detaching and Re-Attaching the Battery Case

Detaching the battery case

A CAUTION - Avoid touching the contacts on the battery case.

1. If the instrument is turned on, press to turn it off.
2. Depress the battery mounting button while holding the battery case.

Attaching the battery case

Before you attach the battery case, clear any dust or other foreign particles from the
battery contacts.

1. Hold the instrument steady with one hand.

2.  Fit the two projections at the bottom of the
battery case into the concave sections at the
bottom of the instrument.

3. Press the battery mounting button.

4. Push the battery case against the instrument
and release the battery mounting button.
Make sure that the battery mounting button

is fully released and the battery is securely
attached to the instrument.

A CAUTION - If the battery case is not attached securely, this could adversely affect the
watertightness of the instrument.
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Setting Up the Tripod

A 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.

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

3. Firmly press the tripod ferrules into the ground.
4. Level the top surface of the tripod head.

Note — If you want to use the plumb bob to center the instrument (see Centering,
page 13), you must level the tripod head precisely.

5. Securely fasten the thumb screws on the tripod legs.
6. Place the instrument on the tripod head.

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 Checking and Adjusting the
Optical Plummet, page 133.

To center the instrument using the optical plummet:

1. Setup the instrument on the tripod. For detailed instructions, see Setting Up the
Tripod, page 12.

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
Leveling, page 14.

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 Step 2.
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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. Useleveling 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 Checking and Adjusting the Plate Level,
page 132.
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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. Center

. . crosshairs
To sight the instrument:

1. Adjust the diopter:

a. Aim the telescope at a blank area, such

as the sky or a piece of paper.

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

b. Looking through the eyepiece, rotate

the diopter ring until the reticle ®
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

X Diopter ring Telescolpe focusing
crosshairs. i

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

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

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

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.
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Setting Up the Prism Reflector

1. Assemble the prism reflector as shown below.

Target plate for single prism Target pole

& 5
‘ glrlitsargl?w gl'gg:e Triple prism holder

Tripod

Adjust the height of the tribrach adaptor (see page 16).
If necessary, change the direction of the prism (see page 17).

Set the prism constant (see page 17).

A I

If you are using a single prism holder, set the position of the target plate (see
page 17).
Detailed instructions for Step 2 through Step 5 are provided on the following pages.

Adjusting the height of the tribrach adapter

The tribrach adapter has two height settings. To use the prism reflector with a DTM-
322 instrument, use the lower height setting.

To adjust the height of the tribrach adapter:

1. Remove the height adjustment screw from
the tribrach adapter.

2. Slide the tribrach adapter up or down the
prism holder mount until the height
adjustment screw holes on the prism holder
mount and on the tribrach adapter are
aligned.

3. Replace and tighten the adjustment screw.
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Changing the direction of the prism
The prism mounted on the tribrach adapter can be rotated to face in any direction.

To change the direction of the prism:

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

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.

N N

—Q— Tip — 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 ZHGRT
or for one second. For more Target @ Prizm 1
information, see Measurement settings, page 45. Eﬁggg Hnﬂr‘malmm
Note — The prism constant of a Nikon prism is always Fac mnﬁgeE ELL v
0, whether it is attached to a single prism holder or a .

triple prism holder.

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

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 Center on axis
target plate to 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 Measurements

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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In this chapter:

Turning the Instrument On and Off
Selecting a Language

Changing Regional Configuration Pre-sets
Display and Key Functions

Display and Key Functions

List Display

Inputting Data

Jobs

Measuring Distances

CHAPTER
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3 Getting Started

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 TILT TELESCOPE
temperature, pressure, date, and time. Temp  28°0

Presz 1813HPa B

13:64:185

2. To change the temperature or pressure value,
use (4 or (v) to move the cursor to the field that TILT TELESCOPE 1
you want to change. Then press (ENT). sTenp  EE°C

Presz 1813HPa B

13:64:185

3. If you want to initialize the horizontal angle,

rotate the alidade. HA INITIALIZED
4. Tilt the telescope until it passes the horizontal *Temp ZB°C
position on Face-1. Press 1813hPa

131541185

If you have entered your name or your company’s name in the Owner’s detail MIEOH-TRIMELE CO.LTO [
field, the text from this field appears on the start-up screen. To set the Owner’s

detail field, go to iRl > SZettimas > (fkher. For more information, TILT TELESCOPE

see page 109.

*Temp S4°F
Press 29.9inHy B
. C

Once you start to use an initialized HA, you must rotate the alidade to initialize the HA every time you turn on the

instrument. If you do this, you can maintain a fixed HA orientation even if the instrument has moved while it is
turned off.

If you tilt the telescope before you rotate the alidade, the horizontal angle is not initialized, and the instrument
uses the previous HA reading.

Turning off the instrument

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

Then do one of the following:

Press ... To ...
again turn off the instrument
the Re=at softkey reboot the program and re-start the instrument
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Press ... To ...
the 51 =& softkey put the instrument into power-saving mode
ESC cancel the power-off process and return to the previous screen

If you press the Fe=e1 softkey, the software is rebooted and the Basic Measurement Screen (BMS) appears
without an open job.

Sleep mode

If you press the % 1=z softkey in the Press -
OFF screen, or enable the Power Save setting (see

Power saving, page 107), the instrument goes into Sloepind...
sleep mode.

When the instrument is in sleep mode, it wakes up if
any of the following occurs:

+  You press a key
. The instrument receives a remote control command
. You rotate the alidade

+  You tilt the telescope

Selecting a Language

The Nikon total station supports one Language Pack at a time. The Language Pack is
a set of up to three different languages installed on the instrument from which the user
can select. Several Language Packs are available for the Nikon total stations.

«  Language Pack #1: English, French, Spanish
«  Language Pack #2: English, German, Italian
«  Language Pack #3: English, Chinese, Russian

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

TILT TELESCOPE

} =
The Select Language screen appears. Up to LE“;ZS %g 1 gh Pa B
three languages are available in the installed  |ErrrmEry 12:C4: 18

Language Pack. The screen shows which
languages are currently available on the instrument.

The current language selection is highlighted.
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2. Press (¥ or (v) to highlight the required
language and then press

3. The instrument reboots and displays the Frangais
start-up 7ilt Telescope screen in the selected Ezpanol
language.

Language Pack #1 is the default Language Pack installed at the factory. Other
Language Packs can be installed at an authorized Nikon total station service provider.

Changing Regional Configuration Pre-sets

To provide easier configuration for common regional settings, you can quickly
configure the Nikon 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 Selecting a Language, page 21.

Once the instrument reboots and the REGIONAL CONFIGURATION 1
telescope is tilted, the Regional

Configuration screen appears. Intertiational
United States

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

3. Ifyou do not want to change the current
settings, press and quit. The instrument will continue to use the last
configured settings that were configured.

The settings affected by the Regional Configuration screen are:

Category Setting Europe International United States
Angle VA zero Zenith Zenith Zenith

Resolution 1"(See note) 1"(See note) 1"(See note)

HA corr. On On On

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
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Category Setting Europe International United States
Power Save Main Unit Off Off Off

EDM Unit 3 minutes 3 minutes 3 minutes

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

Sig Beep On On On

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 104.
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Display and Key Functions

The following shows the keys on the DTM-322 instrument keyboard and the LCD
display.

_ MODE MENU & PWR

= Nikon @ C e

STN asc $-0 oer  O/S aHi

567,308 E ZRGL @ gg
— JKL MNO PQR
Gl

USR stu USR ww

-BA®

The functions of the DTM-322 keys are as follows.

Key Function Details

Turns the instrument on or off. page 20

lllumination key. Turns the backlight on or off. page 27
Provides access to the 2-switch window, if held down for one second.

MENU Displays the MENU screen. page 87
MODE Changes the key input mode between alphanumeric and numeric, if  page 29

pressed when you are in a PT or CD field.

Activates Qcode mode, if pressed when you are In the Basic
Measurement Screen (BMS).

o
- Records measured data, moves on to the next screen, or confirms page 77
REC/ENT -
and accepts the entered data in input mode.
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 orin a
Stakeout observation screen. (The Data Rec settings must be set to
COM.)
Returns to the previous screen.

ESC In numeric or alphanumeric mode, deletes input.

Starts distance measurement, using the measure mode settings for ~ page 43
MSR1 the key.

[:] Displays measurement mode settings, if held down for one second.
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Key Function Details
Starts distance measurement, using the measure mode settings for ~ page 43
SR2 TS key.
@ Displays measurement mode settings, if held down for one second.
Moves to the next available display screen. page 45
DSP Changes the fields that appear on the DSP1, DSP2, and DSP3
@ screens, if held down for one second.
Displays the Angle menu. page 48
ANG
Displays the Station Setup menu. page 49
In numeric mode, enters 7. In alphanumeric mode, enters A, B, C, or
ABC 7.
Displays the Stakeout menu. page 60
S-0 Shows stakeout settings, if held down for one second.
DEF In numeric mode, enters 8. In alphanumeric mode, enters D, E, F, or
8.
Displays the Offset Point Measurement menu. page 79
m In numeric mode, enters 9. In alphanumeric mode, enters G, H, |, or 9.
L]
Displays the Programs menu, which contains additional measuring page 67
m programs.
JKL E] 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. page 35
m In numeric mode, enters 6. In alphanumeric mode, enters P, Q, R, or
m Executes the function that is assigned to the key. page 33
Al . .
STU I1n numeric mode, enters 1. In alphanumeric mode, enters S, T, U, or
m Executes the function that is assigned to the key.
VWX In numeric mode, enters 2. In alphanumeric mode, enters V, W, X, or
2.
Opens a window where you can enter a code. The default code value page 30
is the last code entered.
YZ E] In numeric mode, enters 3. In alphanumeric mode, enters Y, Z, a
space, or 3.
Displays the (HOT) menu, which includes Height of Target, Temp- page 31
HOT 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. page 33

*/=

al

In numeric mode, enters 0. In alphanumeric mode, enters *, /, =, or 0.
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Status bar
The status bar appears on the right side of every Status bar
screen. It contains icons that indicate the status of
various system functions. T73H

Ha:  48°29° 1175 |
Va:  89°87 4678
=D m

!

FT:1
HT: 1.506868m

Signal indicator

The signal indicator shows the reflected light intensity:
Level 4 (maximum)

Level 3

Level 2

Level 1 (minimum)

If this icon is blinking, the signal is flickering.

If this icon is blinking rapidly, the signal is low.
If this icon is blinking slowly, there is no signal.

Mm R M B En e

If there is no icon, analog power for EDM is off.

Input mode indicator

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

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

Battery indicator
The battery indicator shows the battery voltage level:

Level 4 (Full)
Level 3
Level 2

Level 1

T .

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

I BATTERY DOMN

Press EMT Ko,
Change Battery 0

Adjusting lighting and sound levels
LCD backlight
To turn the LCD backlight on or off, press the illumination key Dl . To adjust the

backlight level, use the 2-switch window described below.

2-switch window

Use the 2-switch window to adjust lighting and sound  [[iE[g ' o
settings for the instrument. Ha: 48729711 —T

ua:  gocay a6f U
To open the 2-switch window from any screen, hold SDh¥ 345.123
down the Illumination key for one second. E¥ 1 e

To cycle through the settings for a switch, press the
number beside that switch. For example, to turn the backlight on or off, press (1).

Alternatively, to highlight the switch that you want to set, press (4] or (v). Then press
to cycle through the settings for that switch.

Switch 1 (backlight)

LI

-|:::|- LCD backlight is on.

g LCD backlight is off.

Switch 2 (Sound)
[""'. Sound is on.
.

[‘ Sound is off.

Contrast adjustment window

When the 2-switch window is open, press (<) or 5] to [05F]
display the contrast adjustment window. Then press HA: 487297 117 3
T VAT 89°87" 467 #
or (v to change the contrast level. The arrow indicates S0 345 1234
the current contrast level. To return to the 2-switch FT:1 -

window, press (<) or 5. HT: 1.S5888m

When you have finished changing display light and
sound settings, press to close the 2-switch or contrast adjustment window.
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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 &R Ed 140

indicator appears at the top left of the screen, and the UE : gg: Eg: ié:g
s'crlelen indicator (for example, 1.-4) appears at the top S0% 345 12340
right. PT:1
HT: 1.G560Em
To move to the next available screen, press (DSP). [05F] L
HA: 48729 1175
I B.8821m
HD: 343.2488m
PT: 1 i
HT: 1.G560Em
For example, if the DSP2 screen is currently displayed, [iEg 3/ 16
press to move to the DSP3 screen. The screen ﬂg 85" -iig’ gé;g
indicator changes from 24 to 2.4, HD: 343 24881
PT:1 i
HT: 1.50EEm
When the secondary distance unit is set', an add.itional screen is available. It ,@ CICH
shows the HD, VD, and SD values. For information on setting the secondary HD: > 476" B9™3F8
distance unit, see page 109. Yok B92* 18™15S
The smallest unit of display for distances measured in feet-and-inches is =Dx> G88” B8”1/4
1/16 in. Smaller units are impractical in the field. When the actual value is PT:1 i
greater than 99999'11"15/16, the “>” symbol is shown. If the actual distance is HT: 1.588 m

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.

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 (3, (v}, (<), and () to highlight {ﬂ—{DHEP;-‘»—{DﬁEPza B
i HE
the item that you want to change. A i i
3. Use the (* and € softkeys to scroll through the 50 HD HD

list of items that can be displayed for this item.

The items that you can choose from are HA, AZ,
HL, VA, V%, SD, VD, HD, Z, and (none).
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4. To save your changes, press the =z softkey. Alternatively, highlight the last
item for DSP3 and press (ENT). The DSP screens show the items you have
selected.

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

The items displayed in the DSP1, DSP2, DSP3, and DSP4 screens are also used in the corresponding 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:

» A colon (:) indicates that tilt correction is applied to the value. @ L

* A hash symbol (#) indicates that tilt correction is off. H& 48°29° 1175

* An underscore (_) under the tilt correction character indicates that Sea M 8.8821m
Level Correction or Scale factor is applied. HD# 343. 2488

PT: 1
HT: 1.5B880m

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, [pacord PT
press to change the input mode between PT:a10% H
alphanumeric (1) and numeric (1). r

The input mode indicator in the status bar changes to Record PT
show the current input mode. PT:g1E7 1

When the cursor is in a height (HT) field, only numeric input mode is available. Pressing has no effect
when the cursor is in a HT field.
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Quick code measurement mode

1. To activate Quick code measurement mode, [05F] 1/48
press in the BMS. HAa: 48°29° 1175

VAt  89°97 4678
SDE 345.1234m

LB
HT: 1.5B880m

The PT field shows the default point name.

2. Press any numeric key ((0) through (9)) to start
measuring and recording points.

A list of the numeric keys and their assigned
feature codes appears on the right side of the
screen.

For example, when you press (6), the code % Drode

assigned to 6 is selected, and the instrument HA: 48°237 115
WA 32117 46"8

starts a measurement. S0 - comms T

PT:1
HT: 1.5000 n

3. Ifyou have set the record mode to Confirm (see  [RFacord PT 5]
Measurement settings, page 45), the Record PT PT:1 H
screen appears after each measurement. HT: 1. SHEE m

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 Edit softkey.

You can use the {15 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).

key

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 1/4

entering the feature code appears. HAa:  AR°247 1175 [0
CD:

You can use the L. i =t and &t ack softkeys to enter the ,l-__._ql

code. :
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Qcode observations

To enter the Quick code observation routine, press the

e softk : .EURE_E
soltkey. Wik 32':'11 46" 8 4 BWALL

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

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

'3
Fec mode = ALL

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

key
The HOT key menu is available on any observation —————HOT key———
screen. To display the HOT key menu, press (HOT). T
& Temp—Press
i Target
4 Mote B
5 Default PT

Changing the height of the target

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

press (ENT).

Enter the height of the target, or press the 5% ack
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 (HOT) |TE-mE & Press|

to display the HOT menu. Then either press (2) or select 1
Teme—Fr2=sz and press (ENT). Enter the ambient TE'"TF'E .......... HE.“C
temperature and pressure. The ppm value is updated Press: 1 IEI_IS hPa i
automatically. (ppm= @)
Selecting the target set

A target set specifies settings for the target type, the

1- Prism i -
prism constant, and height of target. When you change |2-B __ - ¥
the selected target set, all three settings are changed. 3 Prism _ L )
You can use this function to quickly switch between : EEE‘S}: 353 15 ESQE i

two types of target, such as a reflector sheet and a
prism. You can prepare up to five target sets.
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Press to display the HOT menu. Then either press (3), or select T ar @zt and press
(ENT). A list of the five target sets appears. To select a target set, either press the
corresponding numeric key (1) through (g)), 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.

Type Prism / Sheet ZTGETI:
Const  —999 to 999 mm
HT ~9.9900 to 99.9900 m I-II:F'nStI .

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 and 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 [Tnput_Hote]
menu. Then either press (4, or select Hat & and press H
ENT). -
E LN THE [ ——
This function can be used at any time on any _
observation screen.
Each note can be up to 50 characters. [Tnput_Hote]
H
The note is stored as a CO record in the raw data.
FIMISHEDN
N
K

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

GO MEXT SITE
COMTINUE TOMORROW

Use (4 or (v) to highlight a note in the list. Then press
to select the note.

Setting the default point name

To change the default point name, press (HOT) to dlsplay Default PT
the HOT menu. Then press (5), or select [ PT 1
and press (ENT).

This function is available from any observation screen.
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Modify the default point name for the next record. Default PT
1
Press to confirm the new default point name. The .
new point name is appears as the default PT name on PT:TEZZN
the input screen. U

Li=t 5t

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 =] .

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

screen.
The DTM-322 has vertical axis adjustment only. To — — B
turn the levelling compensators on or off, press (<) or (). LEVELING
-3 38"
W

The current setting of leveling compensators is indicated by header characters (:, #, :, and #) after field labels
(such as HA, VA, SD, and HD) in observation screens. For more information, see Header characters, page 29.

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« InputHT
«  BS Check
+ Base XYZ
«  Default PT

«  Select Target

«  Input Temp-Press

«  Input Note

«  The following menus, or a single function from one of these menus:
- Cogo
- O/S
- PRG

Total Station DTM-322 Instruction Manual 33



3 Getting Started

By default, Input HT is assigned to (USR1), and no function is assigned to ([USR2).

Hold down the key for one second to display the
list of 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
or (v) to highlight the function. Then press (ENT).

If an item on the list has an arrow () beside it, this
item is a menu. If you highlight a menu item and then
press (ENT), a sub-menu appears.

The first item on the sub-menu ends with the text
[HMEHLIT. If you select this item, the whole menu is
assigned to the key.

To assign a specific function from the sub-menu, press
or (v) to highlight the function. Then press (ENT).

Once you have assigned a function to a key, it is
called directly whenever you press that key in the
BMS.

To change the type of data that is assigned to the (USR] keys in MEMLI =
ec—-kews » [LESE 1. For more information, see [USR] key settlngs

i
IL=l=E

page 128.
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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 display the Select Format screen.
Use this screen to change the type of data that is
assigned to (DAT). Press (1) or select AT L[HEHMLIT to
display the Data menu whenever you press (DAT)

When you select an option from this screen, the change
is applied immediately, and the selected data type

appears.

Press to return to the previous observation screen.

To change the type of data that is assigned to (DAT), go to FEHLI

Al
S5, 383,
S5, SEI-'-i FEMCE

553
EPEEEEEEETfES "

DEL  Edit  Srch

A Select Format
AN T [HMEMLT

2 RAW data

10T data

v Station+S5/50/0F B

mrE

P, 206848, KERE a2
P, 26861
P, 26862,
LIF‘i EEIEISi MAMHOLE i

E E

| lzec-kKevs
lzsc—kews > [DHATI. For more information, see [DAT] key settings, 1. [M5R]T
page 129. 2.[D3P] [**> Sef Data tupe
LLUSRI | to wiew it by
w501 | ona-touch key |
D07 ]
List Display
Available jobs or data appear in a list display when you do any of the following:
« view or edit data (MEHU > [ata)
«  open the code list, point list, or Job Manager (MEMLI > Takr)

«  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 (7) or (v) move the cursor one line up or down.

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

FEMCE

UF,a188
UF,A181
P, A16868-1. MANHOLE

]

UF ] A166-6, conECODE i
P 61806,

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).
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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.

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 FERLI x

Settinss & 121 %. To leave the window open until you press (ENT),
set the XYZ disp fleld to +ENT. For more information, see page 109.
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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
in a PT field, without entering a point name.

The input coordinates are used in the calculation. They
are not saved in the database.

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 B or Page Down B icons are displayed,
use (<) or (3) to page up or page down the list.

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

Input P1 mﬁgff

PEE o,

MsrPT

w: W
iF
7

* This PT will not B
be recorded

MAMHOLE

CODECODE dl

CO=FEHCE

N: 479561.348
E: -18380.586 |
7 82.876 |
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Recording an instant measurement

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

An observation screen appears.

Press or to start a measurement. To change
the height of the target, press the HT 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 (5) to change the input mode to Overwrite mode and highlight the first
character. Press (<) to move the cursor the end of the string.

Entering a point from the stack

The point stack is a list of recently used points. To
display the stack, press the %t aci 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 selected the A101 point,
A102 appears in the PT field.

Input Line P1

E "‘Ct- 5 oL
HA: 147°29° 1175 |@
V&:  98°* 27" 48™8
She: 11
HT: 1.5555 K

* Siiht PT & Pross [M3R]

we 182_.8155
T 184.1729 [0
Z: TH. 4484

PTi B i,
o : [ W
Li=t 5t

[Input Station|

STip=t .
HI: :Welelels) m
CD: i
[Input Statior] 0
STila—-1
HI: o, eadel  m
CD: i
1 HEE
B12g
[
Focord PT i
PT:m1azl
HT: 1. TH26 m

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

To display a list of existing points, press the L i =%
softkey when the cursor is in the PT field.

Use (3 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. 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 [COD] key, page 30.

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 Rocord PT
input mode to alphanumeric or numeric mode. Then FT:f10% H
use the keypad to enter the code. HT: 17876 m

Entering a code from the stack

The code stack is a list of recently used codes. The Rocord PT
stack may contain up to 20 codes. PT:g1E7 1

HT: 1. 7826 m

To display the stack, press the 5+ ik softkey when
the cursor is in the CD field.

Use (1) 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.

Total Station DTM-322 Instruction Manual 39



3 Getting Started

Entering a code from the code list

To display a list of existing codes, press the L.i =%
softkey when the cursor is in the CD field.

To edit the code list, go to MEMLl » Data > Code
Li=t.Formore 1nf0rmat10n see Edltmg an 1tem in the
point list or code list, page 122.

Use (4 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.

Iltems are shown in alphabetic order.

You can also use the first character search to quickly find a code. For more information, see Advanced feature:
Searching for a code by using the first character, page 40.

Focord PT

PT: 4182
HT:

1. 7826 m

-+
UTILITIES+

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
twice.

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

Quick codes (Qcodes) let you shoot and record many
points with feature codes in the field. You can register
up to ten Quick codes. To register Qcodes, press the
Edit softkey. For more information, see Quick code
measurement mode, page 30.

Press to switch Qcodes on or off.

Press the Ed it 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, HIs, HTs, and coordinate values
either in decimal feet, or in feet and inches For more information, see Unit, page 108,

and Others settings, page 109.

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 Record PT
16, you do not have to enter it, and it is not displayed PT:250

on the screen. HT: M

For example, if you enter Record PT
D@E0E0E it appears as 27 65" 5 2 feet, 8 | pr:pag .
and 5/16ths inches). HT: — #¥ag=~ 5/
The following examples show how various values are CL
entered: =
To enter ... Type ...

65'5 3/8" EEU0EL0EHE ENT

65' ©

65'5" ©6U

65'5 3/8" EEUE0EEN

5 3/8" OUE0E0EEN or@OE[E) ENT

The numerator and denominator that you enter are automatically converted to the closest value from the

following list: O, 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.

& CAUTION - Before you use the instrument for the first time, check the job settings.

Creating a new job
1. Press to open the MENU screen.

# Job Manager

MIKOHT1Z2Z B2-be-21
2. Press (i) to open the Job Manager. *TORKYO-1 Bz -BE-18
COMTROL o B2-8e-1T
H2E526 -3 B2-H5 -2

3. Pressthe Cr=at softkey to open the Create Job
screen. Creat DEL  Ctrl Info

4. Enter the job name. Create Joh|
Job name: BEEHEZ4-F

* [ENT] to create JOB
_ [Sett]ﬁ:ur Jab settungs N

5. Pressthe Zet t softkey to check the job settings.

You cannot change a job’s settings once you - Eal@ HHHH an
- Cort.
have created the job. Soa Lavel - OFF

6. Press in the last field of the Job Sett screen C&R corr. @ BISE B
to create the new job.

If either of the messages MAX 32JOBs 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 to open the MENU screen.

2. Press (1) or select .J=k: to open the Job Manager.

AMA G2-BC-20 il
Ctrl Info

4. Pressthe Dt 1 softkey. Control Job <0H]
5. Press the ¥== softkey. Job name: MIKOM1ES I

For more information, see Creating a control job, tﬁheé: Eghfir:ltﬂhﬁg? i

page 42. (Ho ——  — Ves|

L
COMTR
3. Move the cursor to the job that you want to use E EﬁE -3 Hz-E5-2k
reat

as the control job.
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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.

Jobs created before version 1.10

The current database version is 1.10. The job name

prefixed by "?" mark is the job created in the earlier H can’t open Job
version of the database. To work on this JOB.

If a job is from an earlier version, you cannot open it, V182 has to be installed. |
set it as the control job, or display its job information.

However, you can use the ZEL softkey to delete it.

Jobs created in version 1.02 or earlier are not compatible with version 1.10 or later. Download all jobs before you
update the software that is running on the instrument.

Measuring Distances

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

Sighting a prism reflector.

For information on how to assemble the prism reflector, see Setting Up the Prism Reflector, page 16.

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

Sighting a single prism
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When a reflected lightwave is detected, the signal level is

indicated.

Measuring distances

To take a distance measurement, press or in [[iEg

the Basic Measurement Screen (BMS) or in any
observation screen.

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

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 distance appears after the last shot. The field
name SD changes to SDx to indicate the averaged data.

N

Sighting a tiltable single prism

1748

H&:  48°29° 1175
Va:  89°87 46™8
Shix 345.1234m
PT:1
HT: 1.5688m

(D5F 1F4f
H& 48°29" 1175
Vé 89°87" 46™A
=D = :3onm> m
PT:1 n
HT: 1.5688m

(D5F 1740
H& 48°29" 1175
Vé 89°87" 46™A
Shix 345.1234m
PT:1
HT: 1.5688m

If the signal level is insufficient to take a measurement, the signal icon flashes on and

off. For more information, see Status bar, page 26.

To change the height of target (HT), temperature, or pressure, press (HOT). For
more information, see [HOT] key, page 31.

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 Job settings, page 89, and Settings, page 104.
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Measurement settings

To view the measurement settings, hold down (MSR1) or  [{j5RT:
for one second. Taraet @ Prism i
Const = 2 filfi
Use () or (v) to move the cursor between the fields. Use Mode = Mormal
or () to change the value in the selected field. Roc m?geE ELL v
Field Values
Target e Prism
*  Sheet
Const (prism constant) —-999 mm through 999 mm
Mode * Precise
*  Normal
AVE (Average count) 0 (continuous) through 99
Rec mode One of the following:
* MSR only
« Confirm
« ALL
Target field
If the measurement is started with the Target field set  [[iEg 1/4H
to Prism, there is a dash “~” in front of the prism UE gg: Eg: ié:g
constant. Shs . m
If the measurement is started with the Target field set FT:1 n
HT: 1.58868m

to Sheet, there is a right parenthesis *)” in front of the
prism constant.

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

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 and 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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Applications

In this chapter:

HA Reset and Angle Operations
Station Setup

Stakeout

Program Key

Recording Measurement Data

Measuring Offsets

CHAPTER
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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 (5] to highlight
the command and then press (ENT).

Setting the horizontal angle to 0

[T gte[[=]
Ho: 3488 28™ |
-5 4 Hild

To reset the horizontal angle to 0, press (1] or select &%t 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
InFut in the Angle menu. Use the numeric keys to
enter the horizontal angle. Then press (ENT).

To enter 123°45'50", type @) (0).

The displayed value is rounded to the minimum angle increment.

HE Ihput

* Input Horizontal Anale [
and Prass [ENT]

Recording a foresight point after repeat angle measurement

1. To activate repeat angle measurement, press
or select #zr+ . in the Angle menu.

HE=8 appears.
2. Sight the backsight and press (ENT).
3. Sight the foresight and press (ENT).

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

4. To end repeat angle measurement, press (ESC).
5. When you have accumulated enough horizontal
angle between the backsight and the foresight,

press (MSR1] or to take a measurement to
the foresight.
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The averaged horizontal angle appears. This
value is fixed until the process is finished or
cancelled.

HRx = HRY. = N

HA = BSAz + HRx (normalized)

HRX is not updated even if the instrument is
moved.

6. Press to store the foresight as a CP record.
Check the PT, HT, and CD values. Then press

to record.

REFT B

HRx 35°d8° B6™H
Ho: 647817 1875
HD: 188.2346mn

¥ Prass [ENT] to store N
Foresight as a CP record

Focord PT 0
PT:AlB0B

HT: 1. TH2ZE m

Ch:

Li=t 5t

In repeat angle measurement, the HA is replaced by HR>.. The number of repeat angles appears at the top of

the screen (for example, FH= ).
Horizontal angles can be measured up to 1999°59'59".

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

Horizontal angle hold

To hold the horizontal angle to the current value, press
or select Hzx 1 in the Angle menu.

To set the horizontal angle to the displayed value, press
or the S&t softkey.

To cancel the process and return to the Basic

HA Hold
Hi: 34°00° 2078 |

¥ HA is held & fided until
the [ENT] is pressed.

Set

Measurement Screen (BMS), press or the Akt softkey.

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
or (v) to move up or down one page.

The last function used is highlighted.

—5Sth Setup—————8
- [T

. 2 Rezection
%’ 3 Quick i
4. Remote BM
K2
‘ ' s, ES Check &

—5Sth Setup——H
P2 BBazo XYZ
"
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Setting up a station with known coordinates or azimuth

1. Press () or select Kz in the Stn Setup menu.  [Trput. Statior]
il
2. Enter a point name or number in the ST field. =T
HI: . 8.8888 n
- If the input point number or name is an Ch: B
existing point, its coordinates are displayed ack

and the cursor moves to the HI (Height of
instrument) field.

- If the point is new, a coordinate input R 4567. 3088
screen appears. Enter the coordinates for T 28d. 1467
the point. Press after each field. When F'ET - ﬂ!— 55
you press in the CD field, the new Co: BT 0
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  [Trput Statior]
thenpress. ST:a-123 1
HI: LR mo
CO:POT i
The Backsight screen appears. Backziaht. H
4. Select an input method for defining the CRYZD . DIEAE
backsight point.
: : : ﬁ i
- To sight the backsight by entering

coordinates, see below.

- To sight the backsight by entering the azimuth and angle, see page 52.
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Sighting the backsight by entering coordinates

z Backsight point
X A (Xb, Yb, Zb)

S )
[0) I K
< .
@ p
£ p

AR = L%/Station oirit
2 7Y, 20’

YO Yb

AZ

To enter coordinates for the backsight point
(BS), press (1) or select Cizarod in the Backsight
screen.

Enter the point name. If the point exists in the
job, its coordinates are shown.

If you intend to take a distance measurement to

the BS, enter the height of target in the HT field.

Sight the BS on Face-1 (F1). Press to
complete the setup.

- Torecord a full shot (with HA, VA, and SD
values) to the BS, press or (MSR2).

Azimuth calculated by coordinates

- Ifyou are measuring to a known coordinate
BS, press to display a QA screen. The
QA screen shows the dHD and dVD values,
which indicate the difference between the
measured distance and the distance
calculated from the known coordinates.

To record the station, press (ENT).

To finish the station setup after taking a distance
measurement, press (ENT). ST and F1 records are
stored to the current job.

[Ihput BS Paint]

ES: M 8
HT: .. a. 8888 n
Ch: i

[Tnput ES Paint]

B dBe
HT:  Melalelel o m
CD: i

1/
A7 269°48° 357

HL: m
She: m

* Siiht B5 & [MSRIZIENT] M

2t
—8.835 m
8.819 n

* Pross [ENT] to finish M
]

dWhr:
dHD =

2B
—A_A%S1m |

- REC 5TH -
* Press LEMT] to finish l‘

s LYNH
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Sighting the backsight by entering the azimuth angle

X
z Backsight point
b _ A
S Azimuth.-
[0)
2 .
c
[0)
3
xXo/ =N fStatlon Eomt
2 (Xi, i, v
YO

To enter the azimuth angle to the backsight
point, press (2] or select A=l e in the Backsight
screen.

If there is no point name for the BS, press
on the BS field.

In the AZ field, 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".

Sight the BS point and press (ENT). ST and F1
records are stored in the job.
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[Ihput BS Paint]
BS:

HT 8. 8848 n

1/

I'I'I

AZ: 2697487 357
HD:
D

* Suiht BS & [MSR].-"[EHT] |
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Setting up a station using multiple point resection

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

X
Z ~
Sr0 x
X1/ L Li\Known point 1 O3S
X2/ Syl zy o o I%
=y .~~~ Known point 2
o T . (X2,Y2, Z2)
// -C Al /,,’ //I
/ Q /
X0 A £ +JA\ station point (Xi, Yi, Zi)
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.

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 —Sthn Setup————B
Fezzect ion in the Stn Setup menu. . LEnown
QFosoction

S e 3 Ruick
ﬁ 4 Renote BN
5.B5 Check

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

3. Enter the target height and press (ENT).
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4. Sight PT1 and press or (MSR2).

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 Hld
softkey. For information about the iji &

softkey, see Advanced feature: Viewing and

deleting a measurement in resection,
page 55.

8. When the results are satisfactory, record the
station. To do this, press or the REL: 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.

Ha:  98°38° 26™
H[: M
She: M

* Siiht PT1 & [M3RI/IENT]

HA: 96736 15™
HD: TH.623 m
SDE TI.881 m

* Pross [ENT] to next PT M
]

Ha: 148557 34™
H[: M
She: M
* Siiht PT2 & [MSRI/IENT] M
128
o d.8193
oE: d.08884
Os: B.8227
¥ Prass [REC] to finish N

DSP REC

I._.I =1

fcdd

STh 2t
b= 28H. 4651
E: 188.8126
Z: 64.4168

DSP

I._.I =1

fcdd

sT=9@65
HI: JMEEEE n 0
Ch:

BS: i

* Tnput Height of Thet, N

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

Others settings, page 109.
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BS defaults to the first observed point. ST: 9885
: - 1]
11. To change the BS, press the Charnses softkey. E[I:, - 23400
ES: 9 A [
* Saloct Backsiant 61 W

12. Select the BS point that you want to use and [Gelect BS point)
press (ENT).
36-A, H-POLE
281,
B
13. To finish the resection setup, move the cursorto [ 5T:9@ERAS
the BS field and press (ENT). HT: 1_2345m
- REC 5TH -

¥ Soloct Backsight PT M

The minimum data required for a resection is either three angle shots, or one angle shot and one distance shot.
If you use a distance shot, the distance between the target points must be greater than the measured distance.

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 .11 = softkey on the calculated STN (sigma or
coordinate) screen.

E

2682,
Add  DEL

dHA Distributed HA errors in each direction dHA . —4°19° B7°5
dvD VD errors between measured distance and calculated duh: B.826Tm
distance dHD: B.8819m
dHD HD errors between measured distance and PT:E-ES
calculated distance HT: 1.58528m B

Aadd  DEL  DSP

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

EL softkey. The STN coordinates are automatically recalculated.

To continue resection observations, press the Ficic Input PTS

softkey. The input screen for the next PT appears. PT: N H
LI I— 8.8888 n
CD: i

List
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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  [—5Stn Setup
fuick in the Stn Setup menu. . ; Ennwnt
. -Heszection
SRS ick |
ﬁ i Remote BM B
(00,00
5 BS Check
ST Station point (defaults to the last recorded PT + 1, or | - - |
ST + 1, depending on the Split ST setting) mgl-i-:k ggatgémn 1]
HI Height of instrument HI: 1.2345m
BS Backsight point (blank) Bl .
AZ Backsight azimuth (defaults to zero) AL: 8°ae’ se™e i

2. No default PT is assigned to the BS. Leave this  [Qick station
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).

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

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 &t &t ion SetuF
E.roidr. For more information, see Setting up a station with known coordinates or azimuth, page 50.

Determining station elevation

1. Press(4orselect Remote BHM inthe Stn Setup  [—5tn Setup————B
menu. 1-Enawn
il 2 Rezection
3 Luick
2] QFcnote Ell
5. B% Check
2. Enter the BM point and press (ENT). When the Input. BN
point is found, it appears briefly. The cursor then | py. n 1
moves to the HT field. HT: i SEE@E ™
3. Enter the HT and press (ENT).
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4. Sight the BM point and press or (MSR2).

5. Press [ENT].

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

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

[REH ]
Ho: 269°48° 3570
L[ M
HD: 11

* Sight BM point and |
Press [MSR]

Ha: 2697487 357
WD B.681 n
HD = 188.524

* Pross [ENT] |
]

—-88.7215

we
T —28. 1467
£ 4. 5584

When the Hl is changed, the Z coordinate is updated before the station is recorded. You must complete a station

setup before you use the Remote Benchmark function.

Checking and resetting the backsight direction

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 % Chzck in the Stn Setup
menu.

HA Current HA reading

BS The HA to the BS in the last station setup. Enter
station coordinates for observations without recording
data.

2. Do one of the following:

—5tn Setup

es 1-Known
1:3‘ 1 2 Resection
3. Quick
ﬁ 4 Renote BN N
dES Check |

B3 CHECH! B

Hoa: 888" g2—5
ES:  B°@808° 89™8
¥ Check the Backsight

- Toreset the horizontal angle to the HA set in the last station setup sight the

BS and press the Re=zat softkey or press (ENT).
- To cancel the process and return to the BMS, press the fikr % softkey or

press (ESC).
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Base XYZ function

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.

L.

To enter the Base XYZ function, press (6) or

select Base Y7

in the Stn Setup menu.

The current instrument XYZ values are shown
as the default.

Enter the new instrument XYZ values and press
ENT).

Do one of the following:

—Sth SetuﬁpE

ﬁ.;::-::r.z:u i

Input Sthn
PE ::!:||:|:| ‘ﬂ

T Erown Line

T d. 884
Z: 8. H8d
HI: 8. 884 ml‘

HA:

- To reset the horizontal angle, enter a value in the HA field and press (ENT).

- Ifyoudo 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 ko L ime in the Stn Setup menu.

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).
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Ihput. Stnf
PE 5eE.8a8  |o
N GHH. 888
2. d.8H888
HI: 1.836 m H‘
Ha: B

—5Sth Setup——H
g 2 B. Bazo »YZ
= @k nown Line
Jﬁﬁ I

Input P1 "
F1: ]

HA: 96736 15™
HD: TH.623 m
SDE TI.881 m

* Prass [ENT] to next PT M
]
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10.

Choose how you want to define a known line:

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

- To define the line by entering the azimuth,
press (2) or select B Arala.

If you select B Hriale, the azimuth input

screen appears. Enter the angle value and press
ENT).

A measurement screen appears.

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.

To record the station, press or the REC
softkey.

To check your measurement, press the [»5F
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

Input P2 B

AB_E’ 1. Bw Cootd.
= TR2 i

[Input fnole|

¥ Azimuth of P1-P¢ Ling

Ha: 148°557 34T
H[: M

She: M

* Siiht PT2 & Press [1MSR] M

5T 1¢

28d. 465
188.812
64.416

* Pross [ENT] to finish
DSP REC

N—C}C!

220
182.835 m
8.648 n

HD:
Wh:

¥ Prass [ENT] to finish M

VD (dZ) between your measurement data and input coordinate data are

displayed.

Enter the station name, the height of instrument
(HI), 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.

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

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

B5:98H0

* Iniut ST name i
5T: 9EBE5
HI: n

Ch:

ST:98H5
HT: 1_7345m
- REC 5TH -

¥ Soloct Backsight PT M
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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

Stakeout
R‘t
e N,/ =L
! IN._,_. OUT
"""""""""""""""" Height
of target
i
M
t R
S
L
To display the Stakeout menu, press (5-0). —Stakeot——m8M8—
+ T

ﬂ:}f’ 2 WYT
: 3. DivLine S-0
ﬁ 7. RefLine 5-08
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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 HI~HI» in the Stakeout menu.

2. Enter the values and press (ENT).

HD Horizontal distance from station point to stakeout
point

dvD Vertical distance from station point to stakeout point

HA Horizontal angle to stakeout point

If you press without entering HA, the current HA is used.
3. Rotate the instrument until the dHA is close to
0°00'00".
4. Sight the target and press or (MSR2).

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
R/L Right/Left (Lateral error)
IN/OUT In/Out (Longitudinal error)

CUT/FILL Cut/FilL

[Input fnole & Dizt)

HD: M
duD: m
HA: U

[5-0]
dHA+ 285°35° 4178
HD:  87.5412m

* Sight the tarset M
and Press [M3R]

[5-0 B
dHA+ 288" ™5

R+ B.88346m
ouT+ 1.885Fm
CUT+ B.8615m |y
¥ Press [ENT] to record

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

as the VA is changed.

If you press in any observation screen, the HOT key menu appears. You
can use this menu at any time to change HT and T-P.

———HOT kev———
HT

mHT

2 Temp-Press

1. Target

U bote N
5 Default PT
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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
LG LI
Sl Hin
S-05 S-06

The S-O8 screen is only available if the secondary distance unit is set. For more
information, see Others settings, page 109.

Every time you press (DSP), the next screen appears. If you press in the last screen
(S-07, or S-0O8 if the secondary distance unit is set), the S-O1 screen appears.

To customize the S-02, S-O3, and S-O4 screens, hold down for one second. For
more information, see Customizing items in the Basic Measurement Screen (BMS),
page 28.

To record the stakeout point, press [ENT). PT defaults to
the last recorded PT+1.

: 182_.8155
184.1729

Press to record the point.

After recording the point, it returns to the observation W 187.8155
screen. You can continue observation, or press to A 184._17719
input another angle and distance for stakeout. - REC &Y< -
HIE l‘
Specifying the stakeout point by coordinates
1. To start a stakeout by coordinates, press (2) or —Stakeout
select %2 in the Stakeout menu. 1-HA—HD
(N2 2 o

3. DivLine 5-0
4 RefLing S—-0N

2. Enter the point name that you want to stake and  [Tret Point
press (ENT). PT:alaexm .
You can also Specify the point by Code or radius Rad E .................................... m
. Ch: i
from the instrument.

Fr/To Lizt St
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If several points are found, they are displayed in
a list. Use (1) or (v) to move up and down the list.
Use (<) or 5] to move up or down one page.

3. Highlight a point in the list and press [ENT).
The delta angle and the distance to the target are
shown.

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

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

dHA
HD

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)

IN/OUT In/Out (Longitudinal error)

CUT/FILL Cut/FilL

FEMCE
1. MAMNHOLE

[y el

ey

= e ]

EENE

==
1 u

0P f16a-61 conecone i
LR} A1 B8E,
G B
dH# B EE° BE7E
HD: 87.5412m

* Sight the taraet N
and Press [M3R]

dHA+  B°H8" 2675

R+ B.855 n
IMN + B.928 n
FILt B.836 m |y

¥ Press [ENT] to record

To switch between display screens, press (DSP). This function works as in the angle-distance stakeout, except
that the screen counter (for example, S-O1/8) is not displayed. For more information, see Using [DSP] to switch

between display screens, page 62.

During observation, you can use the flashing Lumi-guide to indicate distance.

To set the tolerance for the Lumi-guide flash speed, press in any observation screen. For more information,

see Stakeout, page 107.

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

6. Torecord the point, press (ENT). PT defaults to the
specified PT + 1000.

Use the Add Constant field in FEHRL! mettinss ¢ Btakecut to
specify an integer that is added to the pomt number bemg 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 Stakeout, page 107.

x.[i
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H: 567.30880 [k
E: -121.1467 (@
£t 8. 5888

PT:AlBE-1@HE
C O (R N

<Stakeout
fod PT = [IETET 1]
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After recording the point, the display returns to the T 2iTH
observation screen. When you press (ESC), the display Ha: 37167 2978
returns to the PT/CD/R input screen. If you entered the EB IHEIL ggg m
stakeout point using a single point name, the PT * Aold TSR] Fn;‘ - i
defaults to the last PT + 1. to change MSR mode

If you selected a point from the list, the display returns [ a7g
to the list, unless all points have been selected. Press HE: m %
to return to the point input screen. 0P &6

B, FEMCE

E

1
3—1 - MAMHOLE

>
|UP:n1aéé,’ :

Advanced feature: Specifying a stakeout list by range input

1. To input points by range, press the F T Iheut. Point
softkey in the PT field.

2. Enter the start point (Fr) and the end point (To). [Trput Point, Range]
The range between Fr and To must be less than Fr:alem

1001 points. To: AZGHN

Li=t 5t

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

B2 ) MEMHOLE
B3

E

UP; &
To highlight a point, press (%) or (v). To go to the HE: E
stakeout observation screen, press (ENT). ng E

b

B4 .
BE - CODECODE [
87

If you have assigned a control job, and
additional points are found in the control job, the 2
e - P, A&l aE
Ctr 1 softkey appears under the list. P, Al 66
P, A1Ge
UF . ATEE

cooecone il
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DivLine S-0

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 [xiwl_irne S-0 in the Stakeout

menu.

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

Enter the total stake number in the Span total
field.

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

Sight the prism and press or (MSR2).

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

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

[+] = Back to prev nail

— Stakeout
1 Ha—HD!
Ekﬁ; 2 WY
ENivLine S—0
ﬁ 4. RefLine S—-0N
ina-n B
H&:209° 35" 46™5
HD: 11
T g
* Sight END-Pt and [M3R]
' I B
H&: 2E3*35° 4675 |0
HD: 145, ZEE0HM
@) F oy
Span total :
w154 B
HD: 18.8658mn
L + B.1564m
In + B.3488m
* [+] = Go to next nail M
[+] = Back to prev nail
Line5-0 e B
HD: Z28.1388mn
L + B.1582m
Out+ 18.4858mn
* [+] = Go to next nail

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:

I

<1/2>

R I

<2/2> <3/2> <4/2>

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

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

1.

2.

Press (4) or select Fef L. ine S-01 in the Stakeout
menu.

Enter the first point (P1) of the line.

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

Alternatively, press the

Sta
0o/S

1=F softkey to measure a point.

Enter the second point (P2) of the line.

Enter offsets to the line.

Press in a blank field to enter the value
0.0000.

Distance from P1 along the line
Distance perpendicular to the line
Right side of the P1-P2 line

Left side of the P1-P2 line
Difference in height from the line

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

Sight the target and press or (MSR2).

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

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

. 1 HA—HD
5?ﬁ;§ 2. DivLing 5-0
ﬁ AR CfLine S—0])

Input Line Pl i
P
P s
MsrPT
M: ZH8. 3880
E: -189.5528 @

7: 69.5261

* This PT will not B

be recorded

Input Ling P2

P1: Keyed-in XYZ>.. .

MsrPT

[Input of fsets|

Sta: 48, 3588 L
0
REF 5-1 B

dHi+ Z85°35° 4178
HD: 87.5412m

* Sight the taraet N
and Press [M3R]

(REF 520
dHA+  B°H8" BG™5
R+ B.8846n

auT+ 1.885Tn

CUT+ B.8615m |y

¥ Press [ENT] to record
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Using to switch between display screens

You can use to switch between display screens. This function works as in the
angle-distance stakeout. For more information, see Using [DSP] to switch between
display screens, page 62.

Program Key

To display the Programs menu, press (PRG).

Measuring distance and offset values along a specified line

1.

Press (1) or select #F+ RefLins in the

Programs menu.

Enter the first point for the reference line.
Alternatively (to enter the point by measuring),
press the M=+ FT softkey.

Direct Measurement screen

Press the M=r FT 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.

Enter the second point for the reference line.

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).
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—Prograns———————
IR P Pafline

2 Arc ReflLine

3. ROMcRadialy

4 ROMCont.

Pi 5. REM ]
Input Ling Pl
P1:30GM.._. ...
P e

MsrPT

H&: 147297 1175
V&:  98°* 27" 48™8
She: 11

Input Line P2

PRrhsl.
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Sample records

PT2
PT2
Sta o/s
Prism PT1
PT1 Sta
Plain view Side view
5. Sight the prism or reflective sheet and press REF 1/46
(MSRY) or (MSF2). Sta: —8.2146n
0rse 3.9821m
Sta Horizontal distance from P1 to the measure point dz: B.828Tm
along the P1-P2 line ")
0/S Horizontal offset from the P1-P2 line to the ¥ Press [ENT] to record
measured point
dz Vertical offset from the P1-P2 line to the measured
point

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

REF2 REF3 REF4

DX

[ —
fo i

The REFS5 screen is only available if the secondary distance unit is set. For more
information, see Others settings, page 109.

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, Record PT
press (ENT). PT:AlBE f

HT: 1. 7826 m

Enter the point name and feature code.

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

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

68 Total Station DTM-322 Instruction Manual



Applications 4

Measuring distance and offset values on the arc-curve

L.

Press (2) or select fr = Esfl.ins inthe
Programs menu.

Enter the start of the curve point (P1) and the
azimuth of its tangent line (AZ1).

To enter P1 by direct measurement, press the
MER softkey.

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.

—Prograns—————
Ly 1. 2Pt RefLine
s Fetline
st 3. ROMcRadialy
4 ROMCont.

P 8. REM u
[Start of Curvel

[Detine Eurve!
1.
a2 2 Had-pse
3. -
oo Rad LE'ﬂgthi

Input Curvel

PEER csicnaanaay

* Rad(-1 @ anticlockwize [0
Radi+) = clockwise

[RC] B
Rad: —85. 24d8n
Len: 128. 1485n
AZZ: 167° 24" BG™A

When all factors have been entered, the instrument calculates the curve.
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If the curve length (Len) is too large for a circle of the ([N 1,46
given radius, it is shortened. Sta: —H.2146m
0s5: 3.5821n
dZ: B. 8287 n
To ... Press ... i
switch between display screens DSP ® Prass [ENT] to record
change HT HOT
record points ENT

Using to switch between display screens

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

ARC2 ARC3 ARC4

Ll
fd bed il
i i

L1 LIS LI
- = H

The ARCS screen is only available if the secondary distance unit is set. For more
information, see Others settings, page 109.

Every time you press (DSP), the next screen appears. If you press in the last screen
(ARC4 or ARCS), the ARCI1 screen appears.

To record the point, press on any observation Rocord PT
screen. The arc is stored in comment records. PT:2@5 n

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= 1.3721 dZ= 0.0971
SS,17,1.0000,6.9202,18.4700,80.3120,15:48:48,2REF-LINE
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Remote distance measurement

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

1st S|ght|ng

2nd sighting point
O

rHD

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

Measuring between the current and the first point measured

L.

To enter the RDM (Radial) function, press (3) or

select & 4iz1> in the Programs menu.

Sight the first point and press or (MSR2).

The distance from the station point to the first
point appears.
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—Prograns—————
pa 2Pt RefLine

2 Arc Refline
p3 3 IIGERER

P

f% v ROMCCont.) @
PU 5 REM ]
(RO 1778
S0 M
(B M
rHO: 11
* Sight PT & Press [M3R] I‘
(RO 1778
rshe: 13.673 m
WD 2.581 m
rHD: 12.948

* Sight PT & Press [MSR] W
Press [ENT] to record
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3. Sight the second point and press or (MSR2).
The distances between the first and second point

are displayed.

rSD Slope distance between two points
rvD Vertical distance between two points
rHD Horizontal distance between two points

4. To change display screens, press (DSP). RO 2176

. , . . raZ: 165°3%5" 457

rAZ Azimuth from first point to second point Rl =
V% Percentage of grade (rVD/rHD) x 100% rE0: -1.259:1
rGD Vertical grade (rHD/rVD) :1 ¥ Sight PT & Prass [M5R] M

Press [ENT] to record

5. Torecord the distance and angle information as  [Record Hote]
a comment record, press in the 1/2 or 2/2 Fr:Q 1

observation screen. To:

Default point numbers are displayed. You can  [Racord Mote]
change these point numbers. To record a note, Eiia

press in the To field. - REC MOTE -

Data that you save in RDM functions is stored in RM records. For more information, see RM records, page 112.
When you download data in Nikon RAW format, they are output as comment (CO) records.

72

Measuring between the current point and the immediately preceding point

1. To enter the RDM (Continuous) function, press [—Programs
or select R[M¢ Comt . ¥ in the Programs menu. rz 1-EZPt Retfline
. P Earc RFefLine
2. Follow the procedure as for a radial RDM : ra 3-RDMCRadial)
measurement. For more information, see . : lZZIIZu:ur'lt..Z:u g

Measuring between the current and the first
point measured, page 71.

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

P3
P3 P4 y P4

P/ @

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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Measuring remote elevation

Vh

........................................... o )

HD /7»_

Station point

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

Vh = HD-tan(90°—0) — VD + HT

1. To enter the Remote Elevation Measurement
function, press (5) or select REM in the Programs
menu.

2. Enter the height of the target.

3. Sight the target point and press or (MSR2).

4. Loosen the vertical clamp, and turn the telescope
to aim at an arbitrary point.

The difference in elevation (Vh) appears.

—Programs————
1. 2Pt RefLine
2 Arc RefLine
_____ i 3 REDMCRadial

| ROMCont.)

ARE] =
il
HT: XM m |H
Vh: 11

¥ Input the HT first

[REF ]
HT: 1.7746m
Vh: 11

¥ Sight a point and N
Press [MSR]

[RET B
HT: 1.7746n
Uh: 2.8753m

* Pross [ENT] to update B

Height of Target

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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Measuring distance and offset values on the vertical plane

P2
OO
Do@ 0
030
| O Ly O
P g 0 Baseline
Sta —
1. To enter the 2-Pt Reference Plane function, press [—Programs
(6) or select LI-F1 zre in the Programs menu. ' —Flane

7. S—Plane

2.  Enter two points to define the plane. Tneut Fiane Bl

To enter the point by direct measurement, press FL:R_
the f=r FT softkey. 3

List Stack

When you press the M=E softkey, a temporary Ho: 147°29° 1175 |8
observation screen appears. EE 9@t 2T 4878
. I
3. Press or (wsR2). The Record PT screen HT: 1.5555 m

appears. * Siiht PT & Press [M3R]

4.  Enter a value in the PT and CD fields. Press ENT). [ p: L67. 38808 |k
E: -121. 1467
2t 8. 5888

[ =
oo : G W
Li=t 5t

5. gletsesr second point on the vertical plane. Thout Plane P2
P2
Once the plane is defined, the calculated Sta and dZ Y-PLk 1/308
values are updated as you move the telescope. No stat D5.2618m
distance measurement is required. dz: —3.8477n
Sta Horizontal distance from P1 to the target point ¥ Sta: Distance from P11 W
along the baseline along the P1-PZ Line

dz Vertical distance from P1 to the target point
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Using to switch between display screens

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

available:
PLN1 PLN2 PLN3
St a = AA

g L LE

1
i

e

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- Ha: 48727 1175
PLN1/3 to V-PLN3/3). Vga:  89°87 46™8
Sh: T9.4828m
PT:7H

Enter PT and CD. Then press (ENT).

Sample records

CO,Vertical Ref Plane Pt1:516-A1 Pt2:530
CO,Sta=68.021 dz=17.459

S8S,30123-A48,1.5480,16.4020,40.4720,89.0730,14:22:47,
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Measuring distance and offset values on the slope

- Target
AX,Y,Z)
P2 .
(X2,Y2,Z2)"--...“
% =
Stn (X1,Y1,21)

1. To enter the 3-Pt Reference Plane function, press

or select %—F1zme in the Programs menu.

2.  Enter three points to define the slope plane. To
enter the point by direct measurement, press the
MER softkey.

If you press in a blank field, an input screen
for temporary coordinates appears. These
coordinates will not be stored.

When you have entered the temporary
coordinates, < kgwad-in =YZ> appears
instead of the PT name.

If the plane is defined by two points (by selecting ZFt ), 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
Measuring distance and offset values on the vertical plane, page 74.
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— Prodr-ans

B 1)-Plane
P@ 4= —Flane
' N

[Input. Plane Pl

H: 2HA. 3848
E: -188.5528 (@

Z: 69.520]

* This PT will not B
be recorded

[Input. Plane P3|

PLIBBI o,
PZ: <Keyed-in A
Pl

MsrPT 2Pt
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Once the plane is defined, the calculated a and b 156
values are updated as you move the telescope. & —H.2146m
No distance measurement is required. bo: 3.5821m
a Distance between P1 and the point that is * i Oistance from P1 n
perpendicular to the target point along the P1-P2 b: 045 from P1-PZ Line
line
b Length of the perpendicular line from the target

point to the P1-P2 line

Using to switch between display screens

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

PLN1 PLN2 PLN3
A HA
b 1 LA

e

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 Ha: 48°8F 1775
(S-PLN1/3 to S-PLN3/3). Vg g2°5@" 227@ |0
Sh: 45. 6283 m
Enter PT and CD. Then press (ENT). PT:TT
CD:

Sample records

CO,3ptPlane P1:1062 P2:2902 P3:1547

C0,a=31.497 b=14.239
SS,30123-A49,1.6110,0.0000,234.3210,86.0955,16:07:18,

Recording Measurement Data

Recording data from any observation screen

To record points on observation screens, press (ENT). [Fecord PT)
PT defaults to the last recorded PT + 1. PT:2883

You can enter the PT name from the point list or the
point stack. For more information, see Entering a point
from the point list, page 39, and Entering a point from
the stack, page 38.

You can also use the code list or the code stack. For more information, see Entering a
code from the code list, page 40, and Entering a code from the stack, page 39.
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To record the point, press on the last field.

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 Recording, page 108.

Focord PT

- . a

- REC RAl -
e i

—

—_

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.

In an angle-only record, SD is always recorded as 0.0000.

If the point name that you want to record already exists in the job, an error
message appears. Depending on the type of existing record, you can
overwrite the old record with the new data. For more information, see

Recording Data, page 167.

Hold down for one second to record the
measurement as a CP record.

Outputting data

to the COM port

If you press while the icon appears in an
observation screen, a line of data is output to the COM

port.

Duplicate PT B
dl: 1734567, BASS
dE: A. B3A2
dz: A. B146
I o e A I CRAL

1740
Select PT Trpe

CP record
S5 recaord
1. CoO6m

HT:

(D5F 1740
H&: 482971175
V&:  89°87" 46™8
ShE 345.1234m
FT:C4z [
HT: 1.5888m COM

Note - If appears, data is not stored to the job when you press (ENT).

The format of the output data is defined by the setting

of the Ext.Comm field in MEHMLI

» mettinas

Comm. For more information, see Communications,

page 107.

To output data on the COM port when you press (ENT), set the Data Rec field in

Hettinas

Recording, page 108.

> R to COM. For more information, see
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Ha: 4R29° 1175

| - DATA OUTPUT -

FT:Cdz [
HT: 1.5888m COM
<Rer

Store DB = RAW+RYZ
Fec LG = OFF
Data Rec @ [EIQ
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Sample output records through COM port

When the Ext.Comm field is set to NIKON:

TR PN: PT8 SD: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 Tar= 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. Enter offset distances from the measured point.

Use (1) or (v) to move to the appropriate offset
field.

Left (-) Up (+)

N
.ﬁw“”b{?EJ;;;:i»

In(-)

Out (+)

) Right (+)

—Offeet——————
e I
| .._l:lu‘t 2. ﬁnglg

LeizieR 3 2Prizm Paole

A 4 +Line by HA N
poun S Thput HD

HA: 147°29° 1175 |@
V&:  98°* 27" 48™8
She: 11
HT:

RAL: Mo m®
osIs I
UsD I

* (+)=Right, (-)=Left
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You can enter any combination of taped offset
distances to specify the point.

To go to the recording PT screen, press in
the last field.

The calculated coordinates are shown.

Enter a PT (and CD) value.

Press to record the point.

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

Measuring angle offsets

L.

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

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

Sight the target and press or (MSR2).

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

To record the offset point, press or the ik
softkey.

|TaEE'd of faotz|
RrL: B.5828m

UsD: 1. o ]
¥ (+)=lp, (-)=0own

we 182_.8155
T 184.1729 [0

7 70. 4488
PTi B i,
o : [ N

Li=t 5t

a.
3. 2Pri=m Pole

ﬁ/.ﬁl 4 tline by HA R
5Input HOD =

HA: 147°29° 1175 |@

Vo 9@8=27" 4878

She

01,5 1746
HAh: 148°29° 1175
Uh:  89°87 4678
D% 128.G@73n

* Take the Flnile T

The XYZ data is also recalculated, based on the new angle.

You can record an angle offset in the Basic Measurement Screen (BMS). After taking a distance measurement,
rotate the alidade and/or telescope. Then press 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.
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Two-prism pole

L.

Sample records

To enter the two-prism pole function, press (3) or
select Z2Fri=m Fole in the Offset menu.

Sight the first prism and press or (MSR2).

Sight the second prism and press or (MSR2).

Enter the 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.

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.

To record the point, press or the (k. softkey.

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

—Of f=et

P

1. Tape

o2 fncle

- Frisn Pole
4 +Line by HAN
SInput HD o

wl,
(0,75

P11 148

%

447297 1175
89°87" 4678

45.678dm

HA
WA
sh

¥

and

Jight the 15t Pt H‘

Press [MSRL

&

“PTE 148

Ha
VA
50

Ta"@87" 1878
87°89" 4678

I}

and

* Sight the Znd Pt H‘

Press [MSRL

P1-PZ:

* P1-P? ca

Input T Lt B
nput Targe J

8. hHE8n

8.254 fi

N
n be left blank.

P1-P2 Dist

Input.:
Meazure:

8. 5888n
8. 4982n

Fedo

Note — In this sample data, 0.5090 is the measured value. 0.5060 is the entered value.
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Extending a line by horizontal angle offset

Sample records

L.

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

Sight the first prism (or target) and press
or [MsR2).

The display moves to the next screen.

Elg%

Sight the second prism (or target) and press
or (MSR2).

B 1%

Sight the alternative place on the same vertical
line as the required target point.

“PT 1% 146
H&:  48°29° 1175
Va:  89°a87" 46™8
Shix 456788
Sight the 15t P |
and Press [MSR].

*

01,5 T 1746
Ho: 75°@7 1878
Up:  B7°09° 4678
sh: 1

¥ Sight the 2nd Pt |
and Press [MSR].

01,5 AT 1746
Ho: 52°46° 8978
Up:  B7°089° 4678
sh: 1

* Take a HA offset N
and Press [ENTI

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

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.

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

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.

Sample records

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

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

Enter the HD. Usually this is the taped distance
from the instrument point.
Enter a PT (and CD) value and press (ENT).

The target point is calculated and recorded as an
SS record.

S85,158,0.0000,77.0518,62.08380,108.06510,11:51:48,

CO, Input HD:76.1243

—Of f=et

1. Tape

2 Argle
%%m“ 3. 2Prizm Pole
I . wtline by HAB

S (Ut HD [~

Thput HD

Hi: 48°29° 1175 P
Va:  88°54" 1875
HD:3. 6841 m
¥ Sight Pt & Press [ENT]
Focord PT 0
PT:7Z2

HT: H. 8888 mn
e H ]

List
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Calculating a corner point

1. To enter the corner point function, press () or
select Cormer 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).

P3
L
— 1 Pz

E *Pi

5. Ifthe two walls are at right angles, press the
alc 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.

—
f— WPz

@ *r

7. Enter a PT (and CD) value. The height of target
(HT) defaults to the value used in the last
measurement.

8.  To record the corner point, press (ENT).
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_PaDFFTtE'—
% Ypa, " LCircle
_ﬁ pia B-Input dsD

01,5 T 1746
Hh: 48°29° 1175
W
5D

*

: 8907 4678
% 45.678Bn

Sight the 15t P |
and Press [MSR].

01,5 T 1746
Ho: 75°@7 1878
Up:  B7°09° 4678
sh: 1

¥ Sight the 2nd Pt |
and Press [MSR].

<PT 3% 146

H&: 94817 3278

Va:  87°89" 46™8

She: 11

¥ Sight the Jrd Pt n
and Press [MSR].

01,5 <PTd> 1746
Hh: 128°58° 3778
Ua:  87°89° 4678

2

MSRL MSRZ DS

Focord PT
PT:g1@2

HT: 1. 7826 m
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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, O/S MSR:40 0.0000 0.0000 169.20370 87.02340

The calculated corner point is stored as an SS record. 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, —Off=ot
press (7) or select ©irc1le in the Offset menu. = : Carrner
ﬁﬁg B.Input dzD
If you have not taken a measurement to the Ho: 147°29° 1175 |8
circle before entering this function, a temporary VA 98”27 4874
measurement screen appears. =Ds m

* ?ﬁPT&PHﬁSWﬁM |

Ha:147°29° 1175
Uat 98" 27" 4870
SDE 75.3848mn
HT: _..1.555%0
# Input +50 or PressiENT]H

HT: 1.55590 m
Ji

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

If you use a prism attached to the surface of the circle for the distance measurement, press the -+ 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). He: 179°87 4678
YAr 887297 1175 |
& 'EEE *5ight an Edge
g§i= b Press [ENT] B

If you have taken a distance measurement to the center of the circle, press the Z:z 1 i softkey to calculate the
offset using one edge angle observation.

4.  Sight the other edge of the circle and press (ENT. [ Hf: 156° 22" 3475 |
WAr 8872971175

f'__% *5ight the other
2] k Press [ENT] W
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The instrument calculates and then records the center of the circle.

It also calculates the coordinates of the center e 67. 1285
point and the radius of the circle. E : —Z28._ 1467

. : 48. 5368
5. To record the point, press or the ik softkey. |"Fad=  ®B.356Bm

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

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

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 + 5l softkey before you sight Edge1, the input value is recorded at the end.

Extending the slope distance

1. To enter the function for extending the slope —Of f=ot
distance, press (8 or select Irrut oS0 in the 150, : Corner
Offset menu. e R

If you have not taken a distance measurement Ho: 147°29° 1175 |8
before entering this function, a temporary VA: 98" 27" 4878 \
measurement screen appears. S0 m

HT: 1.55590 m

* Siih’E"ii'T"'é;"iiFiéE%"'['HSR] i
2. Enter the slope distance that you need to add or  [iFH B
subtract. You can enter any value from Ha:  48°29° 1175 (@

-99.990 through +99.990 m (~328.000 through gg% Hﬂ?g'fagﬁﬂﬁ
+328.000 ft).

+ah: ARELRELL m

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

Sample records

SS,83,1.5000,77.0518,62.08380,81.06510,11:51:48,
C0O,0/S MSR:83 1.5555 76.5518 62.08380 81.06510
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In this chapter:

Introduction
Job Manager
Cogo

Settings

Data
Communication
1sec-Keys
Calibration

Time

CHAPTER
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5 Menu Key

Introduction
Use the MENU screen to access important functions MEMU
and settings. A G lzoc-key
. 2 Cogo - Calibrat.
To display the MENU screen, press the key. 3. Settings B Time
“Data W
S Comm,
Job Manager
Use the job manager to open, create, delete, and MEMU
manage jobs. To open the Job Manager, press (1) or ; : lzec—key
select Tt on the MENU screen. -Logo -Lalibrat.
3 Settings B Time
If there are jobs stored on the instrument, the job list : Eata B
- Cofm.

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 Creating a new job,
page 89.

Opening an existing job

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

. : INTRZE86:3 B3 -67-61
in descending date order. TTDIUPH B3 -0 -

The following symbols may be used to provide extra
information about jobs:

Citrl Info
Symbol Meaning
* 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.

Press (7) 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.
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Creating a new job

1. Pressthe Cr =zt softkey in the job list. Job Manager

HIKOM12Z B2-88-21
#TORYD -1 B2 -E6-18

COMTROL & B2-8&-1T

B2AS2E -3 A2-E5-26

[ORDHAMA 6= 5 —h
Creat. DEL Ctrl Info
2. Enter a job name of up to eight characters. Press  [Eraate Job]

ENTJ. Job name @ TR LET e 1]

3. Do one of the following:

¥ MAX 8 characters

- To check the job settings, press the Set i Create Job|

softkey. Job name: B2ARZ4-F
- To create a new job using the current job * [ENT] to create JOE
settings, press or the 01k softkey. _Lett] for_Job SEtti i
Job settings

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

Scale Factor 0.999600 to 1.000400 <lob Sett 175

T-P correction ON/OFF Scale . 1]
Sea Level ON/OFF T-F cort. = 0N

C&R correction  OFF/0.132/0.200 sea Level @ OFF

C&F corr. = B.132

Angle unit DEG/GON/MIL ZJob Sett 245
Distance unit Metre/US-Ft/I-Ft Angle :
Temp unit °CI°F Diztance : I;h;-tr*e
Press unit hPa/mmHg/inHg Tenp = "L

Preszsz : hPa

If you select US-Ft or I-Ft, an additional settings screen appears. Use this <Job Sett 2S5
screen to specify whether to display values in Decimal-Ft or Ft-Inch. anale @ DEG
Decinal—F L
Ft-Inch i
VA zero Zenith/Horizon/Compass
AZ zero North/South
Order NEZ/ENZ AZ zero = Morth
. Order = MEZ
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To move between fields, press (7) or (v). Alternatively, to move to the next field, press
ENT).

To change the setting in the selected field, press (< or (3).
To confirm the job settings and create the job, press in the last field (HA).

These settings are separate from other temporary settings.

Deleting a job
A CAUTION - There is no undelete function in the Job Manager. Before you press or select
[:E£L., 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.

# Tob Manager
OM123  B2-BE-21

TROL o @2-8&-1T
H526 -3 B2 -H5 -6 i

Creat DEL  Ctrl Info

MIE,

#TOKYO-1 B2-8E-12
o
5]

2. Press the [:EL softkey. A confirmation screen Dolete JUB

appears. Job name : YOROHAMA I

3. Do one of the following:

* fAre vou sure? W
- To delete the selected job, press or the |ga=ry 2 DEL
EL softkey.

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

After you delete a job, the display returns to the  [Delete JOH|
job list. = - ereiene L

= 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. Pressthe it 1 softkey.

Ctrl Info
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A confirmation screen appears.
3. Do one of the following:
- To set the selected job as the control job,
press or the Ye= softkey.

- To cancel the process, press or the He
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 the job list
and press the iz 1 1 softkey. Then press or the %'&== softkey to confirm.

Displaying job Information

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

The Information screen shows the number of records in
the job, the free space, and the date when the job was
created. Free space indicates how many points can be
stored in the job.

To return to the job list, press any key.

Control Job <0k
Job name: MIKOM123 I

¥ Seft this Job as
the Control Job? |

Contraol Job {IIIFF}l
Job name: COMTROL3 I

¥ Stop using this Job
as the Control Job? M

Ctrl Info

Information]
JOB name: HIKON123 |

Records @ L4
Free space & 11287 |
Created = 2HAZ-A6-21
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Cogo

Use the Cogo menu to perform coordinate geometry
(COGO) calculations. You can access this menu at any
time from any observation or PT input screen.

To open the Cogo menu, press (2) or select Zoaa on the
MENU screen.

Calculating angle and distance between two coordinates

LHer sl
t & 2Input

! 1 Area & Perim
=k uline & 045
ra 5 Interzection

To open the Inverse menu, press (1) or select I =2 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:

1. Press (1 or select FT—FT in the Inverse menu.

2. Enter the first point number or name. Press (ENT).

— Ihverse
\qFT-FT
dwz 2. 3Pt Andgle
ﬁffﬁa
P l
Input P1 :1.] Pz
il

" Pl
PLzS40M. oo
pPz: " {0

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

point name.

3. Type the second point number/name and press
(ENT). The M=E softkey allows you to shoot the
point on the spot to use it in the calculation.

The azimuth, horizontal distance, and vertical
distance from the first point to the second point
appear.
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4. Do one of the following:

- To return 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)orselect ZFt Frale in the Inverse
menu.

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

2. Enter the point name, or use the MZE 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).

FT-PT 2I2E

G 6.28:1
EA- 14.588%
r5h: 144.672dm

=]
* Press [EHT] to finish
—Inverse———
1. PT=PT
F2 2 e et
dHe i

P

2
Input BasePt] ges 2

PZ:

P3 : .-“..-“..-“..-“..-“..-“..-“..-“..-“..-“.i
MsrPT ) :

Input direction| rng
L ES———
PRI e
P3: i

Input._direction 1rq.‘é

PLI1BBB
P2elbal ..o
P3:

MsrET

When you press the I=E 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 ([ENT). To use the
point without recording it, press (ESC).

H&: 147297 1175
V&:  98°* 27" 48™8
She: 11
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When you have entered three points, the 3Pt_Andle
instrument calculates the angle and distances. dHA:  58°397 2975
HD1: 34.5788m
5. Do one of the following: HOZ: B.8417n
¥ =[J -7
- To return to the Inverse menu, press (ENT). ¥ HH?E =HEEREE EEE E}_E%

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

Calculating and manually inputting coordinates

To enter the Input menu, press (2) or select I#isuit in — Cogo
the Cogo menu. There are three functions in this menu ; Inverse
for recording new coordinate points. dl::;- a:m
=S g & 045

Azimuth+HD input 5 Intersection
To calculate a coordinate by an angle and distance —TInput
input from the base point (P1), press (1] or select t ; E+H[:|
FZ+HD in the Input menu. nz @ o lraverse

put et 3 Input, %72

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

Enter the azimuth, horizontal distance, and vertical Ineut oz E";
distance. Then press (ENT). 1

HD: fi
duD: m
To enter 123°45'45", type 123.4545 and press (ENT). Ineut dyD H'-'D
1
If you do not enter a value in the dVD field, the value A7 123" 45" 4578
0.0000 is used. HD: . 5. 56 78N
SLUVEY m

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

Press to store the point.
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Traverse

To open the Traverse (2Pt Angle) function, press (2) or
select Tr awer =& 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.

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

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

When you press in the dVD field, a new point is
calculated. The 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.

Entering coordinates

To manually enter the XYZ coordinates, press (3] or
select [t %2 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

— Input #
1. 47 +HD
i | |5 S e
_15{;5 3. Input KYZ
M
CE
Input. P1 ﬁ].ﬁf_x
P2:

Input. PZ puf_&:x
P2: 57BN ...

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.

—Input T 2D f
”ff’ & Traverse
=5 D
Mz
E:l n
£
PT:5H83
Co:ROAD N
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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 % Ferim in the Cogo menu.

To take a measurement, enter the first point and press
(ENT), or press the (SR softkey.

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

To input point numbers consecutively, use the Fr - T
softkey. For more information, see Advanced feature:
Entering a range of points, page 97.

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.

H: ZHE. 3854
F: —-FR4.7315

- REC =%Z -
HEEATETE n

1. Inversa

2 Input
ERA-os B Porim
uwline & 05 B
5 Intersection

Input PT

PTAco

MsrPT Fr/To List

IR 188.58088
E: 2808.3080

¥ This PT will not
be recorded

Input PT

PT=GM.
¥ Press [Calc] to Calculate
Area and Perimeter

The first and last points that you enter are joined to close the area. You must enter the points in the order in
which they define the lot. You can enter up to 99 points.

Press to store the calculated values as a comment
record, or press to return to the Cogo menu.
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If you chose to store the area, enter a name to identify  [Tnput Area name]
the area and then press (ENT). H
SITESZS-AM g
ack

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 qulpkly enter a sequential range of p01.nts, use the Trout BT No. 0]
range input function. To access this function, press the
Fr ~To softkey in the No. 01 or No. 02 input screens. PTIM e

MsrPT Fr/To List Stack
Enter the start point name in the Fr field and the end [Tnput Point. Fange]

point name in the To field. You can include letters and Fr: 1
hyphens in the point names, but the last character must Ta:
be numeric.

Press in To field to start searching for matching [Tnput Point Range]

points. The counter shows the number of matching Fr:a-160
ints found.
points foun Find Paintst 1 Ii
* Pross [ESC] fo abort
;Nhen the search is complete, you are returned to the ot BT Mo, 871
nput PT screen.
PT:N....

Pre§s the Calec softke.y to calcu@ate the area and Ry i PR ey
perimeter, or enter point names in the PT field. Area and Perimeter W

Press to return to the Input PT screen with the
preceding point name.
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Calculating coordinates from line and offset

To enter the Line & offset function, press (4) or select L. ire % [1+% in the Cogo

menu.
Enter the base point (P1). Trout P =
F1E
PL:P1OM......oe
p2: 0

MsrPT Lizst Stack
Specify the azimuth bearing. To do this, enter a value  [frpt A7 or Po) B”/
in the AZ or P2 field. P2 is a second point on the line. B1: Plo P

az: i
Pz: 0

Enter the horizontal distance along the baseline (Sta),  [[ine & Offaet] 0V
the horizontal distance perpendicular to the line (O/S), |g4 4 SA.S5S588 mn

and the vertical distance (dVD). ass: T-Z58dmn

dub: Il ]

A negative value in the Sta field means the opposite direction along
the defined bearing line.

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

To calculate the coordinates of the point (PM), press W
in the dVD field. You can change the Z coordinate E EH. 1467 |0

here. SEEL

To record the point, press in the CD field.
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The coordinates are stored as a CC record. Line
definition information and Sta, O/S, and dVD values
are stored in comment (CO) records.

Calculating coordinates using intersection functions

W 4567 .3838
N SAA_14R7

- REC =%Z -
LU LUKE n

To enter the Intersection menu, press (3) or select I+t ar =&t ior 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 (1) or select By ra—Br ria in the
Intersection menu.

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

Define the first line by azimuth.

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

For more information about the i % softkey, see
Advanced feature: Entering angle and distance
offsets, page 103.

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).

— Intersection
1.

PPy 2 Brrg-Dist
|., 3. Dizt-Dist
*7, wpt-Line

P

Input P1

PLIM
HER i,
¢sang: 000000 075 0. oooos [

Input AZ

P1:P1@

nZ:l
r*Ang:  0.00000 0r55: 0. 0000 2

Calc AZ by Pts]
FroP1l@ o
To: N

MsrPT
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6. Define the second line by two points or by P2
and AZ.

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

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

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

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 Eir na—~Di=t 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.
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Input AZ

P2ik52

Wi 788. 3888

' -64.2315

Z:

PT:503

CO:CURE N
— Intersection

(FZ) 1. Brhg—Brno

o -zt
3. Dist-Dizt
|"‘ pa % Pt-Line

P

Input P1

¢+ang: 0. 000DD
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4. Enter the distance from P2. a
| . Inhput HO -‘[ﬂhpz 0
- To define the distance (HD) by two points, pPr:Tl
press the F't = softkey. HO M i 0
- To calculate the coordinates of the ERHG-DIST]
intersection point, press in the HD 8
field.
R e
Solution @ § 553 5N
5. Ifthere are two results, the first solution appears
graphically relative to the P1-P2 line. To display
the second solution, press (<) or (>).
6. To repord the point, press when the required Sonton@ BB
solution appears.
7. Enter a Z coordinate if necessary. W —830. 3865
: . 1]
8. To move to the PT and CD fields, press (ENT). ; ] | 3476682 \
PT:284
CO: SR B
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
Calculating a distance-distance intersection
1. Press(@orselect *i =t ~»i=t in the Intersection menu.
2.  Enter the first point name and press (ENT), or -
press the %R softkey to measure directly to the Input Pl R
point.
3. Enter the distance from P1 and press (ENT). Iheut HD — /E.jx
1]
4. To define the distance (HD) by two points, press | p1: 48R F
the Ft = softkey. HO M L
5. Enter P2 and the distance from P2 (HD). e
| | | Inhput HO -‘[ﬂhpz 0
6. To calculate the coordinates of the intersection pr:T
point, press in the HD field. HD: m
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Sample records

Press (<) or (5) to display the second solution.

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

Enter a Z coordinate if necessary. Press to
move to the PT and CD fields.

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.
2.

Sample records

OIST-0I5

LYo

Pli

Solution@® §: 235 ERLT

o 236.5817
T 5A.B461
Z:

PT:585

Ch: N

Press (4) or select Fi —L i in the Intersection menu.

Enter the first point name and press (ENT), or
press the MZE softkey to measure directly to the
point.

Enter the azimuth, or press the F+ = softkey to
enter another point name on the line.

Enter the perpendicular point to the line, or press
the M= softkey to take a measurement to the
point.

To calculate the coordinates of the intersection
point, press (ENT).

If P1 and P2 are 3D points, the Z coordinate of
the perpendicular point is calculated relative to
the P1-P2 slope.

Enter PT and CD then press to record the
point.

CO,Int PtLine P1:38 AZ:90.00000+0.00000

CO, P2:506

CC,A-123,,4567.3080,200.1467,-1.2056,POT
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MsrPT

List

Stack

Input. P2 P1

Pell
P2:SOEM. .o

we 4567 . 34860

v 7881467
Pf:ﬁ— 23
CO:EOT 0
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Advanced feature: Entering angle and distance offsets

To display the offset input screen, press the &%
softkey.

In the Ang field, enter a positive value to rotate the line
clockwise. Enter a negative value to rotate the line
counterclockwise.

Ihput &2 P1_I'f‘fﬂ
R
LGN . HEHE

(*Ang: 0.00000 OsS: 0. 0ooo

I
nput 42 mE'f' 0
Of fzets
AN M
OFS% o 0

In the O/S field, enter a positive value to specify an offset to the right. Enter a

negative value to specify an offset to the left.
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Settings
To display the Settings menu, press (2) or select ———Sottinge———
Settinass on the MENU screen. | M - Stakeout
. o ) & Distance T Unit
Use this menu to configure the initial job settings. 3. Coord. B Rac
4 PwrSave 30thers
5 Comm.
Some job settings, specified in the following sections, cannot be changed N B
once a job is created. If any of these settings are changed while a job is open, Job Settings
a confirmation screen appears, asking you to create a new job with the new ¥ill be changed
.settlngs,. or to work wlth those settings without recording any data. For more * Close the current Job?
information, see Settings, page 168.
[ﬁhr\.t] ............................... [DK]
Angle
To open the Angle menu, press (1) or select Hrizl <Angla
the Settings menu. WA Zero -
Resolution:
VA zero Zenith/Horizon/Compass Ha = Azimuth

The VA zero job setting cannot be changed once a job is created.

Resolution 1"/5"/10" or 0.2 mgon/1 mgon/2 mgon
HA 0 to BS/Azimuth

The HA job setting cannot be changed once a job is created.

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
To open the Distance menu, press (2] or select [ -2 in the Settings menu
Scale Numeric value between 0.999600 and 1.000400 . <Distanca:
T-Pcorr.  ON/OFF Scale : EEREERE] (H
Sea Level ON/OFF T-F cart. : (]
C&R corr.  OFF/0.132/0.200 EERE' 'EDE'rE’r'E'l : %FlFSE q

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

106><P><( 10000.0 )

13.5951 % 980.665

K = 275-
273+ T

SD' = (1+L)st
1000000

SD
SD'

)

Slope dist. (before adj.)
Slope dist. (after adj.)z
Compensation coefficient
Pressure (hPa)
Temperature (°C)

Sea Level correction

HD xR
HD' = — ¢
Re+Zgy

HD
HD'
ZgTN

Horizontal dist. (before adj.)
Horizontal dist. (after adj.)
Instrument-Z

6370 km
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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 error (A A') Refraction error (A A1)
Horizontal .
N/ direction Al
=
© P A
HD Horizontal dist. (before adj.)
HD’ Horizontal dist. (after adj.)
VD Vertical dist. (before adj.)
VD' Vertical dist. (after adj.)
SD Slope distance
VA Vertical angle
Re 6370 km
k C&R constant (0.132 or 0.200)
2 .
HD' = HD - M(l _ k)
2R, 2
HD’
VD' = VD + 1-k
R, (10
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Coordinate

To open the Coordinate menu, press (3) or select
Coord. in the Settings menu.

Order NEZ/ENZ
Label XYZ/IYXZINEZ(ENZ)
AZ North/South

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
Fur Zawve in the Settings menu.

Main Unit
EDM Unit

OFF/5min/10min/30min
OFF/At Once/0.1min/
0.5min/3min/10min

Sleep OFF/1min/3min/5min

Communications

To open the Communication menu, press (5 or select
Comm. in the Settings menu.

Ext.Comm NIKON/SET

Baud 1200/2400/4800/9600/19200/38400 bps
Length 7/8
Parity EVEN/ODD/NONE
Stop bit 1/2
Stakeout

To open the Stakeout menu, press (g) or select
St akeout in the Settings menu.

Add PT Integer between 1 and 999,999

This field sets the default point number to record observed data in stakeout.

<Coordinate:
Order = [
Label @ Y7

A2 zera @ Maorth

ZPomer Saug
Main Unit = EETTE
EDM Unit @ &t once

Sleap 1 min

<Cammunication:
Ext.Comm =
Baud = 33400
Length @ 8
Parity @ Mone i

Stop hit =1

<Stakeout
fod PT = [IETET 1]
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Unit

To open the Unit menu, press (7) or select Lirit in the
Settings menu.

Angle DEG (Degree)
GON (GON)
MIL (Mil6400)

Distance  Meter/US-Ft/I-F

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.

Temp °C (Celsius)
°F (Fahrenheit)
Press hPa/mmHg/inHg

<Unit>

frngle © [HEE
Diztance @ Metre
Temp = °C
Preszsz : hPa

<Unit>

andle : DEG
Decimal-Ft

Ft-Inch

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 A=l e in the
Settings menu.

Store DB RAW/XYZ/RAW+XYZ

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 in the BMS or a
Stakeout screen. The data is not stored to the
job file. For more information, see Outputting
data to the COM port, page 78
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Others settings

To open the Others menu, press (9) or select fitkier in - [<0tharss

the Settings menu. wrE dizp @ [HER
znd Unit @ US-Ft
XYZ disp  Fast/Norm/Slow/+ENT Zig Beep i ON
Defines speed to move to the next screen after split 5T Tes
showing XYZ of the input PT CD Input @ <123>

2nd Unit 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 <0therss
screen to specify whether to display values in Decimal-Ft or Ft-Inch. “v7 dizp  Mormal
Decimal—-Ft
Ft-Inhch i
CD Input @ <123

SigBeep ON/OFF
Split ST 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 setting screen appears. Use <0therss
this screen to specify the starting ST number. w7 dizp : Mormal 1]
Start PT:
L. "
CD Input @ <123
CD Input ABC/123
Sets the default input mode when a CD field
appears.
Owner’s Detail Up to 20 characters. <Otharss
Enter your name or the name of your Qwner’s Detail A

gt IkON-TEINELE

company. If you enter a value in this field, it
appears at start-up.

—\O/— Tip — To provide easier configuration for common regional settings, you can quickly configure
the Nikon total station to a pre-set combination of default regional settings. For more
information, see Changing Regional Configuration Pre-sets, page 22.

—Q— Tip — The Nikon total station supports up to 3 languages on the instrument. For more
information on changing the language settings, see page 21.
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Data

Use the Data menu to view or edit records. To display Data
the Data menu, press (4) on the MENU screen. ok data
2 WYZ data
3. ST+55/50/CP
“PT name List
5 Code List

Viewing records

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 e

. 55, 2083, B
Data menu screen 22 3 E d FEMCE
When you first view the raw data, the last four raw ,:E EEIEIIEI CTABS

records in the current job are displayed. Use [or @ to  |EEPEEEMNEu—m— i
! pay DEL Edit Srch

scroll through the records.

To see detailed information for the selected records, " HA:148°36° 1875 |
press (ENT). VAT TB°25” 8378
D 29.5188F

To return to the record list, press (ESC). FT:36E
HT: 4.1824F
DEL Edit DSP

SS, CP, F1 records
Raw SS, CP and F1 records contain PT, HT, CD, HA, VA, and SD fields.

«  SSrecords 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 Recording a foresight point after repeat angle
measurement, page 48, and Recording data from any observation screen,
page 77.

. F1 record is Face-1 measurement.

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 record.

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.

110 Total Station DTM-322 Instruction Manual



Menu Key 5

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 HEHLI > Sty Setus > GBuick, the
coordinates of the station is recorded as (0, 0, 0).

SO records
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 ChsRemote BM Cal
Remote Benchmark function, or you reset the C.Z=.TH. 473 -5tk
horizontal angle using the BSCheck function, the Point Updated

system writes a comment record.

When you input a Stn-XYZ by Base-XYZ function, the
recorded station appears as a comment record.

12345.0888
ba.123
164.288 |§
SY records
When you complete a station setup, a SY record is T,
stored. This record contains the Temperature, Pressure, Temp: 58°F

Preszs: 29.9inHg
Prizm: H im

i

and Prism Constant values.
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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.

AR records

An AR record stores an area and perimeter calculation.

When you download data in Nikon RAW format, AR
records are output as comment (CO) records.

View coordinate data

When you press (2) or select :'# data in the Data
menu, coordinate data appears in a list, with the newest
record at the bottom of the screen. Use (7) or (v) to scroll
through the records. Use (<) or () to move up or down
one page.

Press to see more detailed information about the
selected record.

R 1/2
From) K-3
To) GAS
rHD: T6.9488
WD Z2.5818m |i
DsP

RO 2/
raZ: 165°35" 4578
50 13.9484 n
g 19.328 %
50 -5.385:1 [§

Mame: SITE3S-A

fres : 158. GEA m2
Perim = 339. 209 m

"l"z 2 2
MF.,54. KERE
LIF',EEIIE'H =
P, 2882,
LlF"i EEIEISi MaMHOLE i
DEL  Edit Srch Input

: —581. 3546
E: -288. 1467
7: 209_5158
PT:Z@E4

Ch: N

DEL Edit

The header (XYZ,YXZ,NEZ, or ENZ) depends on the Coord. Label setting in MEHL! »* Zettinass

Coord. For more information, see Coordinate, page 107.

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.
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When the Store data setting is set to RAW+XYZ or to XYZ, shots in the BMS (SS
records), in various O/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 Data
ST->55-50-CF in the Data menu. 1-RAl data
& xTE data
w.PT name List B
5 Code List

A list of all stations appears.

Use (4 or (v) to highlight the station name that you want
to view. Use () or () to move up or down one page.

To view detailed information about the selected station, TT1:5501
ress (ENT). HI: 1.8433m
press (&N BS:35680

A7 B°88° 8T8
* [EHT] to wiew 55£50/CP
DEL Edit DSP

To display all the observation data from the selected
station in chronological order, press again.

Detailed data is as for raw data. For detailed information about each point type and format, see Viewing raw
data, page 110.

Deleting records

Deleting raw records

In the RAW screen, use (1) or (v) to highlight the record
that you want to delete. Then press the [:EL. softkey.

RALE
S5, 383,
S5, 284, FEMCE

CP.EABE, CT/ES

SS.nb kERE
DEL Edit Srch

A confirmation screen appears. To delete the selected  [[iglate RAN
record, press or the &= softkey. ST DA

¥ Ara vou sure’ |
| Mo Yoz |
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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 record.
You can also delete raw data by pressing the £l softkey in the detailed
display screen for the record.

Deleting coordinate records

In the XYZ screen, use (4) or (v) to highlight the record
that you want to delete. Then press the [:EL. softkey.

A confirmation screen appears.

To delete the selected record, press (ENT) or the %e=

softkey.
To cancel the deletion of data, press or the Ha
softkey.

You can also delete coordinate data by pressing the [:=1. 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.
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HA:148° 36 1875

VAT TB°25” 8378
D 29.518dF

PT:206
HT:  4.1824F N

DEL Edit. D3P

kA

MP,Sd, KERE
HP,zaé1

2EE2,
LIF‘i EEIEISi MAMHOLE i

Dolete wY7
HP:Z0Ed

¥ Ara vou sure’ |
[ Mo Yoz |

H: —581. 3546
E: -288. 1467
7: 209_5158
PT:z004

Ch: N

DEL Edit

[Nelat.e Y7

DELETE 3Stn—XYZ
xrd referred by 3T
¥ fAre uoy sura? |
[ﬁhr\.t] ............................ [DEL]
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Deleting station records

In the Station screen, use (1) or (v) to highlight the record
that you want to delete. Then press the [:EL. softkey.

A confirmation screen appears.

Press or the **== softkey to delete the selected
record.

A reconfirmation screen appears. Press the EL
softkey to confirm deletion.

There is no undelete function on the instrument. Before
you press the B:EL 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.

: Station
ST, 9688
ST 5540
ST 3EA] N
DEL Edit Srch
Delete STH
ST=9861

¥ Ara vou sure’ |
[ Mo e
Delete STH

H ai 55/50/0P shooted
fram this 3T are to

be deleted in the JOE. =
Abrt DEL

[Delete STH]
|_n I P pepe . . .
= Deleting STH -
U ugisLsug i LIE AL l

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

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 or F1 record.
You cannot edit the HA, VA, or SD values.
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Editing raw records
1. Do one of the following:

- Inthe RAW screen, highlight the record
that you want to edit. Then press the Edit 55,3283

E: R ﬁ H 2

softkey. .
CF . 2068, CT-BS
S5, 3BE, KERE W
DEL Edit Srch
- Inthe detailed data screen, pressthe Edit [ Hp:148°36° 1875 |
softkey. VAT 76257 B3™R
Sh: 65.5188mn

PT:384
HT: 1.5888mn
DEL Edit DSP

2. Use[® or (v to highlight a field. Then modify the PT:304

value in the selected field. HT: (e]e]t] m

CD:FEHCE

¥ Modify each item
and Prass [EHT]

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  [Egit RaAl
screen, a confirmation screen appears. 551304

4. Do one of the following:

® (yapyrite? |

- Toaccept the changes and return to the data | EEEEEEEEEEEEEETTE

view screen, press or the ez softkey.
- To return to the edit screen, press or Edit ROl
the Ho softkey. -
= Updating RaW -
™ UNErWEITe { N

Editing coordinate records

You can edit PT, CD, and coordinate values in coordinate records.

You cannot edit the coordinate record for the current station.

1. Do one of the following:

- Inthe XYZ screen, use (?) or (v) to highlight
the record that you want to edit. Then press
the Eclit softkey.

DEL  Edit Srch Input
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- Inthe detailed data screen, press the Edit
softkey.

2. Use @ or ) to highlight a field. Then modify the
value in the selected field.

3. To finish editing, press in the CD field.

A confirmation screen appears.

4. Do one of the following:

- To accept the changes and return to the data
view screen, press (ENT) or the == softkey.

- To go back to the edit screen, press or
the Mo softkey.

Editing station records

GHEH. 32608
1458. 80808

M

E:

I

PT:GEZ5

Ch: N
DEL Edit

ARG e08 . 32co A
1850. a8 (@

T GE25

Edit. »Y<
MP:EZ25

® (yapyrite? |
| Mo Yoz |

Edit. EAl

= Updating =YY< -
FOUVEPWPITEY ")

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 (4) or (v) to highlight the station
record that you want to edit. Then press the Edit
softkey.

You can edit any field in the ST record, but the
instrument does not recalculate any measurements
from this station.

Press in the AZ field to confirm the change.

% RAl

CO, Temp: 28 Press: 181!

S5, 52, CT/BS
5515, KERE =i

DEL  Edit  Srch

5T

HI: 1.8433n
BS:35680

Af: B @A BA™AH

¥ Modify each i

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 Hl value:

CO,HI changed at ST:9012 Old HI= 1.3456m
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

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 % =k 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 %+ 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 (5] to change the
selected point type. The options are ALL, ST, SS, SO, CP, CO, CO(SY), and
CO(RDM).

2 : :E:E
55, 303

CP. 8606, CT/BS

€5 265, KERE N
DEL Edit Srch
Soarch RAL 0
Type: ALL

FT:R

Ch: 0
Soarch RAL 0
Tvpe: ALL

PT:
Ch:FEMCEXN =

Soarch RAL

Tvpe: FHE

PT:

Ch: i

If you selected ST, SO or F1 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 (1 or (v) to highlight the point you want to use. Then
press to select it.
Detailed data for the selected record appears. Press the
[:5F softkey to change the fields shown.
Press to return to the list.
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If no point matches the specified criteria, an error screen appears. Press any

key to return to the data screen.

Searching coordinate records

In the XYZ screen, press the Sr iy 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 5+ 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 (5] 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 (®) or (v) to highlight the point you want to use. Press
to select it.

Detailed data for the selected record appears. Press the
%P softkey to change the fields shown.

Press to return to the list.

Soarch RAL

PT Hot Found
¥ Prass any kay §

mrE

MP,Sd, KERE ]
Up; Za61 ,
Op ) ZE62

0P 2863 MEMHOLE

OFzend, —
DEL Edit Srch Input

Soarch xXYZE 0
Type: ALL

FT:R

Ch: 0
Soarch xXYZE 0
Tvpa: MP

PT:5a0:%R

Ch: 0

Soarch xXYZE

Type:

PT:

Ch: i

we 2H808. 20608
E SHE0. BG4

CD:FEMCE N
DEL Edit
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If no point matches the specified criteria, an error screen appears. Press any Soarch W1z

key to return to the data screen.
PT Hot Found
* Preozs any kay §

Entering coordinates

In the XYZ screen, press the Inirut softkey to display
a new input point screen.

"L

UP; 26862

P, 26682, MAMHOLE

UF; 5064 ; W

DEL Edit Srch Input

The PT field defaults to the last recorded PT + 1, but H: N
you can change the value shown. E 1
Enter the PT and CD and then press to enter P'|: ' PERG
coordinates. Ch: B
Use the numeric keys to enter the coordinates. Press TR 1487, 3988
or (v) in each field to move to the next field. E : —Egg. %ggg

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.

1487. 3458
—Z2808. 1467
3d. 5584

PT:ZHABE6
CDh:

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

Point name list and code list

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.

«  The PT name list is useful if you have to handle more than one pattern 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 ....

«  The code list is a prepared list of feature codes. You can use it to store your
own codes.
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Li=t in the Data menu to

Press (4) or select FT rams
open the point name list.

Press (5) or select Cmede  1izt 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.

You can store up to 254 points, codes, or layers in each list.
Each list entry can be up to 16 characters long.

Data
1.RAW data
2u%E data
1. 5T+55/505CP
P T name List
5 Code List

EF
IF
K&
Ho.
DEL Edit fdd Lav

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 Advanced

feature: Searching for a code by using the first character, page 40.

Deleting points, codes, or layers

In the point or code list, use (*) or (v) to highlight the
item you want to delete. Then press the [:EL softkey.

A confirmation screen appears. Press or the Yes=
softkey to delete the item.

Press or the Ha softkey to cancel the deletion.

To delete a whole layer, highlight the layer name in the list and press the [EL
softkey. All codes and layers in the selected layer are deleted.

EF
IF
kA
M.
DEL Edit Bodd Law

[Delete Ttom|
PT:EBLC

¥ Are woy sura? N
| Mo Yes |

[Delete Ttom|

- [Delete Ttem -

= .
¥ Hre wau sura? n

[Delete Laver|

- [Delete Laver -
* Hre sol suret n
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5 MenuKey
Editing an item in the point list or code list
Use (1) or () to highlight the item that you want to edit.  [[g¢
Then press the Edit softkey. EEHEH als H
IF
DEL Edit a&dd Lay
An editing screen appears. For points, the Edit Item [Edit Iten]
screen appears. It contains only the PT field. For codes, PT: [ H
the Edit Code screen appears, containing the CD field
and the REC field. "
Edit the text shown and then press (ENT). * Max 16 characters
A confirmation screen appears. Press or the Ye= [Edit. Ttem|
softkey to accept the changes and update the list. HO
+H-
* Quarrita? N
| Mo ‘Yoz |
Edit code list

If you press the E:di

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.

1 softkey when a layer name appears, only the Lyr field

appears. To save changes to the layer name, press in the Lyr field.
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Menu Key 5

Adding a point name

In the point list, press the Fd«d 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.

Total Station DTM-322 Instruction Manual

[Add Code|

Ch: MaMHOLEM
(REC: )

¥ REC= Tawxt to record: B
(If different from CO)

[Add Code|

CO: MAMHOLE
(REC: T1SEN 1

¥ REC= Tawxt to record: 0
(If different from CO)

DEL Edit

add Layer
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5 MenuKey

Adding a layer

1. In the point or code list, press the L zusr
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 Camm. on the MENU screen.

Downloading data

To go to the download settings screen, press (1) or select
Dol oad in the Communication menu.

Format NIKON
SDR2x
SDR33

Data RAW
Coordinate

To display the total number of records that will be
downloaded, press [ENT] in the Data field.
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[Add Laver| 0
Lyr:CTELIN
N

¥ Maw 16 characters

=]

MERLI B
1. Tah B lzoc—kays
2 Cogo T Calibrat.

1 Settings B Time

U Data N
Conn.

— Communication
[ owbiload

8 2 lpload ©Y7
o~ % 3.PT List
g 4 Code Lizt B

Downiload

Job name: SITE-321 I

Format : QAR
Data : RAL N

Job  Comm

Connect Cable|
Job name: SITE-321 i

Fecords @ 581

# Press [ESC] to abort




Menu Key 5

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
Akt softkey.

Uploading coordinate data

To upload coordinate data from a computer, press (2) or
select Ll load ®YE in the Communication menu.

The default data format appears. To change the order
of data fields, press the Eclit softkey. For more
information, see Advanced feature: Editing the data
order for upload, page 126.

Otherwise, just press (ENT).

To change the communication settings, press the Com
softkey. The serial port settings must match the settlngs
used by the terminal software on the computer.

Use an RS-232C cable to connect the instrument to the
computer.

The Free space field shows the number of points that
can be stored.

Press to put the instrument in receive mode. Then

Connect Cable|
Jnhrmme:SITE—Szli

(5end Records: 1257 )

* Turn on_the son/soff i

Delete JOB

Jnhname:SITE—SEII

¥ Are woy sura? N
Abrt DEL

— Communication
1-Du:ﬂ.-.'r'nlnzuau:i

-y
o~

=

Upload »Y&

Job name M IKOMSA I

Jpload
LT List
4 Code List i

Farmat = PTANSES 24004

* Turn on the Xond¥off
Joh

Edit

Colim

Press the .Tiat softkey to go to the Job Manager screen. For more information, see Job Manager, page 88.

Length EE
Parity = Mone
Stop kit &1 i

Connect Cable|
Job name: MIKOMER I

552
4683 N

Records @
Free space :

use the Send Text File command in the terminal program on the computer to start

sending data.

In the terminal program, set flow control to Xon/Xoff.
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5 MenuKey

As each point is received by the instrument, the value  [Eonnect Cabie]

in the Records field is incremented. Job name: HIKOMSGE
Fecoards: 581

* Press [E5C] to abort

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.
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  [Connect Cabile]

softkey. Job name: SITE-321 I

(5end Records: 1257 )
* Turn on the ¥on/%off W
Bhrt 30

2. To move between the fields, press (<) or 5. [Data Ficlds]

3. To change the selected item in a field, use the & |ERI HIE I ZICC 1]
and £ softkeys. The options are PT, N, E, Z, CD, |* [+]/[=+] to move cursar
or blank. [@/6a] to change items B

4. To save your changes and return to the previous
screen, press the Sauve 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

You can upload data without points. If you do not include a point in the format
definition, each line of data is automatically assigned the next available point number.

To help you to select points in the field, make sure that you store an identifier in the
CD field.

The data format cannot include duplicate items. Use PT, N, E, Z and CD once each in the data format.
To skip some items in your original file, set the corresponding field to blank.
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Menu Key 5

Uploading a point name list or code list

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 FT L izt in the
Communication menu.

To upload a code list, press (4) or select Cods List. —|:|:||'|'||'|'||_,|r|||:at||:|n
Downlozd
'3'* 218 *Upload vz

3PT List
% M ode Liztll)

Connect the RS-232C cable. [Upload Codelizt]
Start a terminal program on the computer. n Current List is

. . ) replaced by the
To put the instrument into receive mode, press or uploaded List i
the 1k SOftkey. Sbet Com

The counter is updated as each line in the list is stored. [[Jpload I:DdE'LlstI

You can store up to 254 codes or point names.
Code = 1 SE

WUHFIvTUUTU LIFL

* Press [E5C] to abort

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), (0SP), (USR], (5-0), and (DAT). To ; Job > lzoc-Kays
access this menu, press () or select 1 zac—~kKawz inthe | Logo Eal'hrat

3. H g.
MENU screen. N EEEEIHGS Time

5. Camm.

key settings

To change settings for the (MsSR1) m and (MSR2) keys, press
or select [ SR ]

lzec-Kevs

- [

2. [0SP] [** Precision &

3. TUSE] Average for

b [5-0] MSR1SMSRE i
5 [DAT]

There are two keys: [Meazure mode]

«  To change the settings for the key, press
or select MR 1.

2 MIRZ

- To change the settmgs for the (Msr2) key, press (2)
or select MSRZ.
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5

Menu Key

Each key has five settings.

In the Const and AVE fields, use the numeric keys to
enter values. In the other fields, use (<) or (5) to change
the settings.

<SR
Target : Prism 1
Const =t i
Mode = Marmal
&YE = 3 0
Fec mode = ALL

Tip — You can also access the settings screen by holding down (MSR1] or (MSR2] for one second.

key settings

To change the display items in the BMS and in
Stakeout observation screens, press (2) or select [[+&F 1
in the 1sec-Keys menu.

To move the cursor, use (<), 5, (8, or (v). 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 Sazws softkey.

lzec-Kevs

1. IM5E]
2. [(vEEn] [+ Change
3. [USR] DSP formats
b [5-0] in BM345-0 i
5 [DAT]

<0SP1:—<D5P3:—<D5P3

HE| Ha Az

W 1] Wi

=D HD HD

Tip — You can also access the DSP settings screen by holding down for one second.

key settings

To change the functions that are assigned to the (USR1
and keys, press (3) or select [ 115F 1 in the
Isec-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 sk 1.

- To change the settings for the key,
press (2) or select LISREZ.

In the Select Functions screen, the asterisk (*)
indicates the function that is currently assigned to the
key.

To highlight a function, use (3 or (v). To assign that
function to the selected key, press (ENT).

128 Total Station DTM-322 Instruction Manual

lzec-Kevs
1. IM5E]
2. [D5P]
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Menu Key 5

key settings

To enter the Stakeout settings screen, press (4) or select
[%-111 in the 1sec-Keys menu.

There are two Stakeout settings. For more information,
see Stakeout, page 107.

key settings

1. To change the settings for the key, press
or select [*AT 1 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).

Calibration

Time

Use the Calibration screen to calibrate the instrument.
To open the Calibration screen, press (7) or select
Calibrat. onthe MENU screen.

For more information, see Adjusting, page 134.

Use the Date & Time screen to set the current date and
time.

1. To open the Date & Time screen, press (g) or
select Tims 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

@0 EENT) () ENT (1 (8] (ENT.

lzec-Kevs

1. [MSE]
2. [DSP] [** Add const &
3. TUSE] Distance Guide
v | bu LG

5 [DATI

<Stakeoutr—————
fod PT = [IETET 1]

lzec-Kevs
1. IM5E]
2. [DSP] [** Set Data tupe
3. TUSE] To view it by

wr5-01 [ one-touch key|H
e AT]

A Select Format
AN T [HMEMLT

2 RAW data

10T data

v Station+s5/50/0P B

MERLI B
1. Tah B. lzoc—fays
2 Cogo [C alibrat.

1 Settings B Time
U Data

5. Camm.
MERLI B

1. Tah B lzoc—kays
2 Cogo T Calibrat.
3. Settings B N
U Data N
5. Camm.

<DateiTine

¥ Yoar-fMonth-Daw order o
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5 Menu Key

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).
3.  Tomove to the Time field, press in the Date [<Date&Tine:
field. Date: 2082-06-24 |
4. Enter the time in 24-hour format. For example, Time * 26
to set the time to 4:35 PM, press ¥ In 24-hour susten 1
© (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).
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CHAPTER

Checking and Adjustment

In this chapter:

Checking and Adjusting the Plate Level
Checking and Adjusting the Circular Level
Checking and Adjusting the Optical Plummet

Zero Point Errors of Vertical Scale and Horizontal Angle Corrections

Checking the Instrument Constant
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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

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.

Set up the instrument on the tripod.

Follow the leveling procedures described in Leveling, page 14.
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 Step 4.
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Checking and Adjustment 6

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.
2.

Place the instrument on the tripod. You do not have to level the instrument.

Place a thick sheet of paper marked with an X on
the ground below the instrument. ﬂ

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 ©.
=

Rotate the alidade 180°.

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

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 X is in Position P. Position
P is the center point of the line
connecting the X and the center of the
reticle mark ©.

b. Repeat from Step 2.

Zero Point Errors of Vertical Scale and Horizontal Angle Corrections

Checking

A o

Set up the instrument on the tripod.

Follow the leveling procedures described in Leveling, page 14.
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).
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6 Checking and Adjustment

Rotate the instrument 180° and flip the telescope to the Face-2 position.

Read the vertical angle from the VA2 field.

Add the two vertical angles together, VA1 + VA2.

- No adjustment is required if the zero reference for vertical angles (VA
zero setting) is set to Zenith, and VA1 + VA2 equals 360°.

- No adjustment is required if the zero reference for vertical angles (VA
zero setting) is set to Horizon, and VA1 + VA2 is either 180° or 540°.

- 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).

VA1
HA1
Tilt

VA2
HA2
Tilt

The DTM-322 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.

Face-1 vertical angle (tilt-off value)
Face-1 horizontal angle (tilt-off value)
Face-1Y axis tilt value

When you have taken the measurement, the
message on the bottom line changes from [+

HOT

Take an F2 measurement to the same target.
Press (ENT).

Face-2 vertical angle (tilt-off value)
Face-2 horizontal angle (tilt-off value)
Face-2 Y axis tilt value
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Checking and Adjustment 6

When the observation on F2 is completed, four Tilt: 1257
ACM: 21

parameters are displayed.
ACH: [* il
¥ ACY = Altitude const ad;. i

3. Do one of the following:
. * ACH = Jighting axis error
To return to the first observation screen, m

press or the R=do softkey.
To set parameters on the instrument, press or the 0k softkey.

If ACV, ACH,Tilt is out of range, OVER appears. Press any key to return to the Tilt: 1257
first observation screen. ACL OVER
ACH: OVER

* ACY = Altitude const adj i

® ACH = Siihtini i arrar
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6 Checking and Adjustment

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. Setup the instrument at Point P, in as flat an area as possible.

2. Setup 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 DTM-322 instrument to the tripod at Point R.

N v AW

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.

o

9. Move the DTM-322 to other points on the line between Point P and Point Q.
10. Repeat Step 5 through Step 9 ten times or so.

11. Calculate the average of all the differences.
The error range is within 3 mm. If the error is out of range, contact your dealer.
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Specifications

In this chapter:

m Main Body
m Standard Components

m External Device Connector

CHAPTER
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7  Specifications

Main Body

Telescope

Tube length
Magnification

Effective diameter of objective

Image

Field of view

Resolving power

Focusing distance

158 mm (6.2 in.)
33x (21x / 41x with optional eyepiece)

45 mm (1.77 in.)
EDM 50 mm (1.97 in.)

Erect

1°20'

2.3 mat 100 m (2.3 ft at 100 ft)
2.5"

1.5 m to infinity (4.92 ft.)

EDM

Range with Nikon prisms

In normal atmospheric conditions (ordinary haze, visibility about 20 km (12.5 miles)

With reflector sheet
(5x5m)

With mini prism 2.5 cm
(1in)

With single prism
With triple prism

5mto 100 m (16.4 fot to 328 ft)

1,000 m (3,280 ft)

2,000 m (6,560 ft)
2,600 m (8,530 ft)

In good atmospheric conditions (no haze, visibility over 40 km (25 miles))

With reflector sheet
(5x5m)

With mini prism 2.5 cm
(1in)

With single prism
With triple prism

5mto 100 m (16.4 fot to 328 ft)

1,200 m (3,930 ft)

2,300 m (7,540 ft)
3,000 m (9,840 ft)

Single axis tilt sensor

Method
Compensation range

Setting accuracy

Liquid-electric detection
+3'
T
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Specifications 7

Angle measurement

Reading system
DTM-322
Circle diameter (reading)
Minimum display increment
360°
400G
MIL6400
DIN18723 accuracy
DTM-322

Photoelectric detection by incremental encoder
Single reading on HA/VA
88 mm (3.46 in.) (79 mm (3.11in.))

1"/5"/1 Oll
0.2 mgon/1 mgon/2 mgon

0.005 MIL/0.02 MIL/0.05 MIL

5"/1.5 mgon

Precision

Precise mode

Normal mode

(83+ 2 ppm x D) mm (-10 °C to +40 °C)
(3+ 3 ppm x D) mm (-20 °C to -10 °C; +40 °C to +50 °C)
+ (10 + 3 ppm x D) mm within 500 m (1600 ft)

+
+

Measurement intervals

Note — Measurement intervals may vary with the measuring distance or weather

conditions.

Precise mode

Normal mode

Least count
Precise mode
Normal mode

Temperature compensation

1.6 sec. (initial 1.6 sec.)

1.0 sec. (initial 1.4 sec.)

1 mm (0.002 ft.)
10 mm (0.02 ft.)
range —40 °C through +55 °C (40 °F through +131 °F)

Barometric pressure compensation

range:
hPa
mm Hg
in. Hg

Prism offset correction

533 hPa to 1,332 hPa (1 hPa step)

400 mm to 999 mm Hg (1 mm Hg step)
15.8 in. Hg to 39.3 in. Hg (0.1 in. Hg step)
-999 mm to +999 mm (1 mm step)

Clamps/tangent screws

Type
Range

Coaxial tangent/clamp knobs
+3.5°
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Tribrach

Focusing range

Type Detachable
Level vial sensitivity

Plate level vial 30"/2 mm

Circular level vial 1072 mm
Optical plummet

Image Erect

Magnification 3x

Field of view 5°

0.5 m (1.6 ft) to infinity

Display and keypad
Display type Graphical LCD
Resolution 128 x 64
Display illumination Backlight
Keys 25
Supplied on Face-1 side

Connections in the base of instrument

Communications

Type

Maximum baud rate

RS-232C
38400 bps asynchronous
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Specified battery

SANYO Electric Co, Ltd. Nickel-Metal Hydride Battery HR-3UTG x4

Note — Tested at 25 °C (nominal temperature). Operating times may vary depending
on the condition and deterioration of the battery.

Continuous operation time

6 hours (angle/distance measurements) approximately

15 hours (distance/angle measurements every 30 seconds)
approximately

Environmental performance

Operating temperature range
Storage temperature range

Dust and water protection

—20 °C through +50 °C (—4 °F through +122 °F)
—25 °C through +60 °C (13 °F through +140 °F)
IP55

Dimensions

Main unit

Carrying case

168 mm W x 173 mm D x 335 mm H
(6.6in.x6.8in.c 13.21in.)

435 mm W x 280 mm D x 218 mm H

Weight

Main unit

Carrying case

4.9 kg (10.6 Ibs), approx.
2.4 kg (5.3 Ibs), approx.

Standard Components
+  DTM-322 main body

+  SANYO Electric Co, Ltd. Nickel-Metal Hydride Battery HR-3UTG x 4

«  Charger
«  Tool set
«  Objective lens cap

«  Vinyl cover

o Total Station DTM-322 Instruction Manual (this document)

«  Carrying case
«  Shoulder strap
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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 Figure 8.1 on page 144, 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:

Pin Signal Description
1 RxD Receive data (Input)
TxD Send data (Output)
No connection
- 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.

142 Total Station DTM-322 Instruction Manual



CHAPTER

System Diagrams

In this chapter:

m System Components

Total Station DTM-322 Instruction Manual 143



8 System Diagrams

System Components

Tubular =
Compass ——
iy

Tubular compass
attachment

Charger D

SANYO Electric Co, Ltd.
HR-3UTG x4

DTM-322

Low-power
eyeplece (21X)

DTM/PC connecting
cable (9 pin)

High-power
eyepiece (41X)

|: Solar filter

Personal computer

Figure 8.1 Measurement side
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Coaxial target plate Target pole
for single prism 9
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Mini prism Lo =
holder Tiltable single  single prism C Triple prism
prism holder holder
Mini prism .
adapter Prism adapter
< U
Tribrach
adapter
8
g |
Telescopic ; P | . .
prism pole Tripod for telescopic prism pole Nikon tripod
Figure 8.2  Prism reflector side
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Communications

In this chapter:

m Uploading Coordinate Data
m Uploading Point Lists and Code Lists

® Downloading Data
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9 Communications

Uploading Coordinate Data

Settings

To configure the transmission speed and other settings,

go to MEHL

Settinas

information, see Communications, page 107.

Record format

Comm. For more

<Cammunication:
Ext.Comm =
Baud = 33400
Length @ 8
Parity = Mone
Stop kit &1

You can upload coordinate records in the following formats:

er [[x [ [fz [ foo |
r [ [x v Jfz ] foo |
I U S U S P

r [ [x [fv [fz |

r [[x [ v [.[fo |

r [ [x [fv [ feo |

er [Ix [y []]

L E T CA

r [ [[]lz  [.]eo |

er L Llz ]
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The record formats shown above use the following codes:

Code Description Length

PT Point number Up to 16 digits

X Actual X coordinate Variable length

Y Actual Y coordinate Variable length

z Actual Z coordinate Variable length

CD Feature code Up to 16 characters
Data example
20100,6606.165,1639.383,30.762,RKBSS
20104,1165611.6800,116401.4200,00032.8080
20105 5967.677 1102.343 34.353 MANHOLE
20106 4567.889 2340.665 33.444 PT1
20107 5967.677 1102.343 34.353
20109,4657.778,2335.667,,PT2
20111,4657.778,2335.667
20113 4657.778 2335.667
20115,,,34.353, MANHOLE
20117,,,33.444
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Uploading Point Lists and Code Lists

Settings

To configure the transmission speed and other settings,

g0 to MEHMLI > omm. For more

P o Rettinas

information, see Communications, page 107.

File format

<Cammunication:
Ext.Comm =
Baud = 33400
Length @ 8
Parity @ Mone i
Stop kit &1

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

{
String1 , 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, Code6

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 are stored in
the database.

Figure 9.1

Record format for PT lists and code lists
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9

Data example

DEFAULT
{

“STRUCTURES”

{

“TREE”, “S0001”
“FENCE”, “S0002”

“MAIL BOX”, “S0003”
“FLOWER BED”, “S0004”

}
“ROADS”

{

“MANHOLE”, “R0001”
“CENTER LINE”

“WHITE”, “R002-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”
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Downloading Data

Settings
To configure the transmission speed and other settings,  [<Communication:
goto MEML » Settimss > Comm. For more Ext.Lomm
information, see Communications, page 107. L Eﬁg%ﬁ 38489
Parity : Mane
stop kit @1

Nikon raw record formats

Coordinate records

|type | , | pt ‘ , ‘ (pt id) ‘ , ‘ northing | , | easting | , | elevation ‘ , | code |

type One of the following codes:
upP Uploaded point
MP Manually input point
CcC 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

(stn id) (Station ID)

bspt Backsight point number

(bs id) (Backsight ID)

hi Height of instrument

bsazim Backsight azimuth

bsha Backsight horizontal angle
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Control point records

|CP‘,|pt|,‘(ptid)|,‘ht‘,|sd|,|ha|,|va|,‘time|,‘code‘

CP

pt

(pt id)
ht

sd

ha

va
time
code

Control point record identifier (fixed text)
Point number

(Point ID)

Height of target

Slope distance

Horizontal angle

Vertical angle

24-hour time stamp

Feature code

Sideshot records

|SS|,|pt‘,‘ht|,|sd|,|ha|,‘va‘,‘time‘,‘code|

SS
pt

ht

sd
ha
va
time
code

Sideshot record identifier (fixed text)
Point number

Height of target

Slope distance

Horizontal angle

Vertical angle

24-hour time stamp

Feature code

Stakeout records

|SO‘,|pt|,‘(sopt)|,‘ht‘,|sd|,|ha|,|va|,‘time|,‘

SO

pt
(sopt)
ht

sd

ha

va
time

Stakeout record identifier (fixed text)
Recorded point number

(Original number of point staked)
Height of target

Slope distance

Horizontal angle

Vertical angle

24-hour time stamp
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F1 record

|face|,|pt‘,‘ht|,|sd|,‘ha‘,‘va‘,‘time‘

face F1 Shot taken using Face-1 (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

G0l Jeex]

co Comment record identifier (fixed text)
text Comment text
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SDR2x and SDR33 record formats
Header record
| 00NM | ver ‘ 0000 ‘ datetime ‘ ang ‘ dist | press | temp ‘ coor | 1 |
1-4 O0NM Header record identifier (fixed text)
5-20 ver SDR download version. One of the following:
SDR20V03-05 SDR2x
SDR33V04-01 SDR33
21-24 0000 Not used
25-40 datetime Download date and time (in hours and minutes)
41 ang Angle units. One of the following:
1 Degrees
2 Gons
4 Mils
42 dist Distance units. One of the following:
1 Meters
2 Feet
43 press Pressure units. One of the following:
1 mm Hg
2 In. Hg
3 hPa
44 temp Temperature units. One of the following:
1 Celsius
2 Fahrenheit
45 coor Coordinate order. One of the following:
1 NEZ
2 ENz
46 1 Not used
Instrument record
| 01K11 | instr | serNo | Instr | serNo | 1| zero VA | 0.000 | 0.000 | 0.000 |
1-5 01KI1 Instrument record identifier (fixed text)
6-21, instr Instrument make and model
28-43
22-27, serNo Instrument serial number
44-49
50 1 Not used
51 zero VA The reference point for vertical angles. One of the
following:
1 Zenith
2 Horizon
52-61, 0.000 Not used
62-71,  0.000 Not used
72-81, 0.000 Not used
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Station details record

| 02KI ‘ stnpt | northing | easting | elevation ‘ hi | desc ‘

1-4 02KI Station details record identifier (fixed text)
5-8 (2x), stnpt Station point number
5-20 (33)

9-18 (2x), northing Northing of station
21-36 (33)

19-28 (2x), easting Easting of station
37-52 (33)

29-38 (2x), elevation Elevation of station
53-68 (33)

39-48 (2x), hi Height of instrument
69-84 (33)

49-64 (2x), desc Station description
85-100 (33)

Target details record

03N [ nt

1-4 03NM Target details record identifier (fixed text)
5-14 (2x), ht Height of target
5-20 (33)

Backsight bearing details record

| 07KI ‘ stnpt | bspt | bsazim ‘ ha ‘

1-4 07KI Backsight bearing details record identifier
(fixed text)

5-8 (2x), stnpt Station point number

5-20 (33)

9-12 (2x), bspt Backsight point number

21-36 (33)

13-22 (2x), bsazim Backsight azimuth

37-52 (33)

23-32 (2x), ha Horizontal angle

53-68 (33)
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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
|09MC | stnpt | pt ‘ sd ‘va ‘ ha ‘ desc |
1-4 o9MC 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

| 10NM |jobid ‘ 1 | incZ | T&Pcorr | C&Rcorr | refcon ‘ sealev |

Job identifier record ID (fixed text)
Job namettitle

Note — The following fields occur only in SDR33 format.

1-4 10NM
5-8 (2x), jobid
5-20 (33)

21 1

22 incZ

23 T&Pcorr
24 C&Rcorr
25 refcon
26 sealev

Note record

1-4 13NM
5-64 note
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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

Note record ID (fixed text)
Note text
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9

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-2008 18:56:10

CO,Software: Pre-installed software version: 1.10
CO,Instrument: Nikon DTM-322

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, EXAMPLES5 <JOB> Created 22-JUL-2008 07:09:21
MC,1,,100.000,200.000,10.000,

CO,Temp:20C Press:760mmHg Prism:0 22-JUL-2008 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
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SDR2x raw data format

OONMSDR20V03-05 000023-Jul-2008 18:39:111211
10NMTEST JOB

01KI1 Nikon DTM-322000000 Nikon DTM-32200000012 0.000 0.000 0.000
13NMDownloaded 23-Jul-2008 18:39:22
13NMSftware: Pre-installed software version: 1.10
13NMinstrument: Nikon DTM-322

13NMDist Units: Metres

13NMAnNgle Units: Degrees

13NMZero azimuth: North

13NMZero VA: Horizon

13NMCoord Order: NEZ

13NMClient:

13NMDescription:

13NM P_509 <JOB> Created 23-Jul-2008 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
02KI10011100.005 199.996 10.000 0.100
07KI10011000344.9980 0.0000
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SDR2x coordinate data format

OONMSDR20V03-05 000023-Jul-2008 18:40:111211
10NMTEST JOB

01KI1 Nikon DTM-322000000 Nikon DTM-32200000012 0.000 0.000 0.000
13NMDownloaded 23-Jul-2008 18:40:06

13NMSftware: Pre-installed software version: 1.10
13NMinstrument: Nikon DTM-322

13NMDist Units: Metres

13NMAnNgle 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-2008 07:09:21
13NMPrism constant: 0

08KI10001100.000 200.000 10.000

08K10002200.000 300.000 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
08KI10004126.697 206.260 11.254 RAMP

13NMStart of 2-Pt Resection

08KI0011100.005 199.996 10.000
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Error Messages

In this chapter:

Angle

Cogo
Communications
Data

Job Manager
Programs
Recording Data
Searching
Settings
Stakeout
Station Setup

System Error

CHAPTER
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10 Error Messages

Angle

ZTH Setur has im FiloF2

You selected At 2 without an F1/F2 measurement in Station Setup.

Press any key to return to the previous screen. Then go to Station Setup and take
F1/F2 measurement to the BS.

Cogo

The system was unable to calculate an area because points were not entered in the
correct order.

Press any key to return to the Cogo menu. Then enter the points in the correct order.
Same Coordinats
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.

aY=-coordinate iz reauired

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-322 instrument aborts the
upload process and displays one of the following messages.

[l T Y o de
H a T 5 ]
L33 I L I I g L

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.

The uploaded data contains a duplicate PT.
Press any key. Then check the specified point in the data.

& CAUTION - 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.
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Data

LT [ S TR ] PN T —
- HRH R R B Bl STt Sl
L T WS ) B~ -

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.

N ey
it dod 7 § g e
O o iy Lbe el

The uploaded data contains a coordinate that is longer than 13 digits.

Press any key. Then check the specified line in the data.

e B oda O oed e b ™ e g g e oT
F T o HE S = Ta k) s §
| I SR ot W i A elaAl T OETTEL w3

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.

You have tried to edit a coordinate that the current ST or BS refers to. You cannot
change a coordinate if the current ST or BS refers to it.

Press any key to return to the Data view screen.

HUT Feom om

You have tried to change the coordinates of an SO, SS, or CP record. You cannot
change the coordinates of an SO, SS, or CP record.

Press any key to return to the previous screen.

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 ... Press ...
delete XYZ the [:E L. softkey
return to the previous screen without deleting XYZ or the Filxr + softkey
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Job Manager

166

Carnmot |

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.

- e B oda Fl -
H FiooT L T

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 :EL softkey to delete old
jobs.

e e mede o g o T oo b,
e R ] HiwIm]
[y = )

You have entered an existing job name for a new job.

Press any key and then change the name for the new job.

s 3Z2Jobs

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 [:EL. softkey to delete old
jobs.

Programs

LI e de e o .
IR BT
L LS N | ik

You did not perform a station setup or BS check before entering the Programs
function.

To ... Press ...

go to the Stn Setup menu orselect 5t 5
return to the BMS ESC

go to the Programs menu or select ot i

WARNING - Selecting Tt i e does not resume the last ST record. You should only use
the i = 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.

Three-dimensional coordinates are required in S-Plane function.

Press any key to return to the point input screen. Then enter a three-dimensional
point.
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Recording Data

The data storage is full.

Press any key to return to the Basic Measurement Screen (BMS). Then:

To ...

delete unnecessary data

delete jobs

DlFL

CHTE

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.

Durlica

The input PT you are trying to record already exists in the current job as an SS, SO, or
CP record. An existing SS, SO, or CP record can be overwritten by measured data.

To ... Press ...

return to the PT input screen or the Hixr T softkey
record RAW data and update XYZ data the =% softkey

record RAW data only the Rl softkey

Rir Ioh
No job is open.

To ... Press ...

open the job list, if there are existing jobs or select Sl mit
create a new job orselect Dy eats Jdob
return to the previous screen ESC

MO St Setur

There is no station record in the current job, or a station setup or BS check has not
been done since the program was rebooted.

To ... Press ...

continue recording or select it i e . If there is already an ST record in the

job, the message Cili- Ilze current oF 1er uly]
appears.

go to the Stn Setup menu orselect ZTH SetuF

return to the previous screen ESC
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D
il i

| g Lokl L
R e 1
L | .

-
fert hd Bl ot e
- o §

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
FT Mot Fouwnd
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

[y

You have changed one or more of the following job settings:
« VA zero or HA in the Angle screen (see Angle, page 104)
. Scale, T-P, Sea Lvl, or C&R in the Distance screen (see Distance, page 104)
+  Coord or Az Zero in the Coordinates screen (see Coordinate, page 107)

«  Angle, Dist, Temp, or Press in the Unit screen (see Unit, page 108)

To ... Press ...

discard the changes to the job settings or the Fini t softkey. The current job
remains open.

close the current job and save the changes to or the 1k softkey
the job settings

Note — To record a point using the new settings, create a new job using the new
settings.

Stakeout

InFut 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.
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LI o de e 0
IR T ]
LI LS e LN - S

You did not perform a station setup or BS check before entering the Stakeout
function.

To... Press ...

go to the Stn Setup menu orselectZtin Setur

return to the Basic ESC

Measurement Screen (BMS)

go to the Stakeout menu or select Corerh irgs

CAUTION - Selecting a1t i i does not resume the last ST record. You should only use
the Cort irige 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

- o = 1
ey 1 - R
P | T L

Calculating ST failed in resection. This message may appear after you 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.

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.

There is not enough space to record a station when you start any of the Station Setup
functions.

To ... Press ...

return to the BMS press or the Filzr + softkey. Use the DMELL
softkey in Job Manager to delete old jobs.

continue press or the [1F softkey. You may not be able to
record the whole process.

-coordinate 1z reauired

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.
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- P T .
o e T R
.4

P |
E CETE ST M 1
[ WG L N G A R

eSSl e e

! A LIL—ain LN BN N B gl B |

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.

System Error

The system has detected an internal error that is related to the lower-level system.

Press any key to turn the instrument off. The system will reboot when this error is
reported. If you still have more points to shoot in the site, turn the instrument on and
repeat the open a job and station setup procedures.

Data stored before this error will be kept safely in the Job file.

If the error appears frequently, please contact your dealer or Trlmble Support and
report the message that appears below the = i
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