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Thank you for purchasing the Nikon products. This
instruction manual was written for the users of the
Electronic Total Station DTM-400 series. To ensure
correct usage read this manual carefully before
operating the instrument.

Also read the Instruction Manual provided with the
Battery Charger and any other equipments used
together with the DTM-400 series.

Warning and Caution Symbols in This Manual

Though Nikon products are designed to provide you
utmost safety during use, incorrect usage or
disregard of the instructions can cause personal
injury or property damage. For your safety, read the
instruction manual carefully and thoroughly before
usage. Do not discard this manual but keep it near
the product for easy reference .

Inside this instruction manual, safety instructions
are indicated with the symbols shown below. Be
sure to follow the instructions marked with these
symbols for your safety.

/\\ WARNING

Disregarding instructions marked with this
symbol may lead to death or serious injury.

/\ cAauTION

Disregarding instructions marked with this
symbol may lead to injury or property damage.




WARNING AND CAUTION Read This Section Before Use!

/\\ WARNING

B Never view the sun through the telescope. Doing so may cause the loss
of your eyesight.

B The DTM-400 does not feature explosion-protected construction. Do not
use in coal mines, in areas contaminated with coal dust, or near other
flammable substances.

/\ cauTION

W Never disassemble, modify or repair the instrument. Doing so may
cause fire, electric shock or burn.

B The top of the tripod ferrule is very sharp and may injure your body. Be
careful in handling or carrying the tripod.

B Check the shoulder strap and its clasp before carrying the tripod or the
instrument encased in the carrying case. Damaged strap or imperfect
clasping may cause an accident of falling.

B Use only the specified charger Q-70U/E for charging the battery pack
BC-60. Charging by the other types of chargers than specified may
cause fire or rupture. (BC-60 can not be charged by using the charger
Q-7U/E or Q-7C.)

B Be sure to read the instructions of Quick Charger Q-70U/E before
starting charging operation.

B While recharging the battery pack, do not cover the charger with any
blanket or clothing which can cause overheating. Make sure the charger
is able to dissipate heat adequately. Especially do not block its air hole
while recharging. If so, the gas will remain in the battery pack and may
cause rupture.

W Avoid recharging in humid or dusty places, in direct sunlight, and near
heaters. Do not recharge when wet. Doing so may cause electric



WARNING AND CAUTION Read This Section Before Use!

W Although the battery pack BC-60 is equipped with an auto-reset circuit
breaker, care should be taken not to short the contacts. Shorting may
cause fire or burn.

M Never burn or heat the battery. Doing so may cause rupture or injury.



MAINTENANCE Read This Section Before Use!

B Avoid prolonged exposure to the sun or the heat of a closed vehicle.
Efficiency could be adversely affected.

W If the DTM-400 has been used in wet conditions, immediately wipe off
any moisture and dry it completely before replacing it in its carrying case.
The DTM-400 contains many sensitive electronic assemblies which have
been well protected against dust and moisture. However, should dust or
moisture be introduced into the instrument, severe damage could result.

M Sudden changes in temperature may cloud the lenses and drastically
reduce the measurable distance, or initiate an electrical system failure.
Should this occur, leave the instrument in a warm location with the case
closed until the temperature of the instrument returns to room
temperature.

B Avoid storing the DTM-400 in hot humid locations. Especially, the
battery pack should be stored in a dry location at a temperature of less
than 30°C. Higher temperature and excessive humidity may result in
growth of mold on the lenses and deterioration of the electronic
assemblies, leading to instrument failure.

B Store the battery pack with the battery exhausted.

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

B Do not overtighten any of the clamp screws.

B When adjusting the vertical and upper plate tangent screws or the
leveling screws, stay as close as possible to the center of the screw's
range, as indicated by a line on the screw.

Use a clockwise rotation of the tangent screws for final adjustment.

B If the leveling base is to be left unused for an extended period, lock-
down the leveling base clamp knob and tighten its safety screw.



MAINTENANCE Read This Section Before Use!

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

B Optical lenses may be cleaned by lightly wiping them with a soft cloth or
lens tissue moistened with alcohol.
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ILI NOMENCLATURE

Carrying-handle

Telescope focusing
ring

Telescope eyepiece

Diopter ring

Plate level

Display

Keyboard

mglarlb p.24 and p.!& figr
arrangement and

33 rm;n‘ funchons.

Data output/External
power input
connector

ln voltage
AN

Battery mounting
button

Battery pack BC-60

Vertical tangent screw

Vertical clamp

Upper plate tangent screw

Upper plate clamp




Horizontal axis
indication mark

Optical plummet

Leveling screw

Leveling base clamp knob
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H1] Unpacking and Packing the DTM-400 .

G » Handle gently the DTM-400 to guard against shocks or excessive
vibration.

Unpacking
Hold the carrying-handle and take the instrument
out of the case. The instrument is placed in its
carrying case as shown in the figure.

Packing

G » Encase the instrument with the battery pack attached.

Set the telescope in the horizontal “face-left”
position and align the storage mark () on the
alidade and the mark (W) on the leveling base
clamp knob. Fasten lightly the clamp knobs and
then replace the instrument in its case.




rdz| Kecnarging ana Lonnecting..
the.BC-60 Battery Pack s

/\ cauTiON

B Use only the specified charger Q-70U/E for charging the battery pack
BC-60. Charging by the other types of chargers than specified may
cause fire or rupture. (BC-60 can not be charged by using the charger
Q-7U/E or Q-7C.)

W Be sure to read the instructions of Quick Charger Q-70U/E before
starting charging operation.

B While recharging the battery pack, do not cover the charger with any
blanket or clothing which can cause overheating. Make sure the charger
is able to dissipate heat adequately. Especially do not block the battery
air holes while recharging. If so, the gas will remain in the battery pack
and may cause rupture.

B Avoid recharging in humid or dusty places, in direct sunlight, and near
heaters. Do not recharge when wet. Doing so may cause electric

PREPARATION gy



« Recharge the battery pack indcors within an ambient temperature
range 0°C to 40°C. Charging outside this temperature range will
trigger a protective circuit which prevents normal recharging.

» Keep the charging plug clean to prevent misoperation.

» If the charging indicator blinks whenever charging starts, there is a
malfunction in the battery pack. Stop using the battery pack and
contact your dealer or a Nikon representative.

» If the battery pack is recharged within the specified ambient
temperature range and the charging indicator stays lit for 3 hours or
longer, something is wrong. Contact your dealer or a Nikon
representative. (If an ambient temperature lowers to less than 0°C
while recharging the battery, the charger's temperature sensor will
stop the charging operation. In such a case, it is normal forthe
charging indicator to stay lit for 3 hours or longer. If the ambient
temperature increases to above 0°C, the quick charge operation will
restart and the charging will be completed within 2 hours.)

e After recharging the battery pack, do not recharge it again before using
or discharging it. This is to prevent the battery pack’s performance
from degrading.

 During the quick charging or discharging operation, the battery pack
and quick charger will become warm. This is normal.

» Temperatures of less than approx. -20°C will reduce the battery
capacity. This will result in a shortened working life compared to
operation at a normal temperature.

» The battery pack left unused for a long period may not fully recharge.
In such a case, charge and discharge the battery pack several times to
restore its full recharging potential.




(1) Insert the power plug of charger into an AC
outlet.

(2) Connect the charging plug to the battery
pack's charging connector.

Charos Y 1‘- e

ok :
(8) Quick charging will then start automatically. . 1:|]$%t:—mm
Check that the charging indicator lights in
green.

(4) When charging is completed, the charging indicator goes out.

Discharging Procedure
(1) Insert the power plug into an AC outlet.

(2) Connect the charging plug to the battery pack’s charging connector.

(3) Press the discharge starting switch to start discharging. Check that the
discharging indicator will light.

(4) When discharging is completed, the discharging indicator goes out and

quick charging starts automatically. During charging, the charging indicator
lights.

G « To stop discharging before completion, press the discharge starting
switch again. The discharging will stop and quick charging will start
automatically. During quick charging the charging indicator lights.

» Discharging the battery pack once every 10 recharging cycles is
effective.

! Discharging Operation

The battery pack is designed for repetitive recharging and nse. However, if the battery pack is
recharged while it still bas enough power to operate the surveying instrument, the battery power
will 1ast for shomer periods. {Mﬂhwy effect) In such a case, discharging the battery pack first can
refresh its capacity for normal performance.




€) (PWR) key before attaching or detaching

G » Be sure to turn off the
the BC-60.

= Avoid touching the battery pack BC-60 contacts.

(1) Align the two projections at the bottom of the
battery pack with the slots in the DTM-400
main body.

(2) Attach the battery pack by pushing in while
holding the DTM-400.

(3) Make sure that the battery mounting button is
released.

Detaching the BC-60
(1) Depress the battery mounting button while holding the battery pack.
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/\ cAuTION

B The top of the tripod ferrule is very sharp and may injure your body. Be
careful in handling or carrying the tripod.

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

(2) Assure that the station point is located directly beneath 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.

G » Precise level is necessary when the plumb bob is used for the next
section “centering”.

(5) Fasten firmly the thumb screws on the tripod legs.

(6) Place the DTM-400 on the tripod head. Insert the tripod mounting screw
into the center hole of the DTM-400's base plate and tighten.

G + Do not carry the instrument while it is attached to a tripod.




Pl M R T

“Centering” refers to the precise alignment of the instrument’s central axis over
the station point. This can be accomplished in two ways, through the use of a
E plumb bob, or the optical plummet.

£ Using Plumb Bob

(1) Place the instrument on the tripod head. Insert the tripod mounting screw
into the center hole of the instrument’s base plate and tighten.

(2) Hang the plumb line on the hook of the tripod mounting screw and adjust
the length of the plumb line to the position the tip of the plumb bob at the
height approximately level with the station point.

(3) Slightly loosen the tripod mounting screw. Supporting the outer side of the
leveling base with both hands, carefully slide the instrument about on the
tripod head until the tip of the plumb bob is perfectly positioned over the
center of the station point.

G « Confirm precise alignment by viewing from two directions at right
angles to each other.




Using Optical Plummet

G = Carry out the “CHECKING AND ADJUSTMENT of Optical Plummet"
(p.77) when the centering operation is performed at a position higher
than the station point.

« For high accuracy, carry out the “CHECKING AND ADJUSTMENT of
Optical Plummet” (p.77) before the centering operation.

(1) Place the instrument on the tripod head.
Insert the tripod mounting screw into the
center hole of the instrument’s base plate
and tighten.

(2) Looking through the optical plummet, align
the station point image with the center mark
@ of the reticle by tumning the leveling
SCrews. @

(3) While supporting the tripod head with one

hand, loosen the tripod leg clamps and adjust

the lengths of the legs to center the air
bubble in the circular level. Then tighten the
tripod leg clamps.

(4) Using the plate level proceed to the leveling
procedures described in the next section
“Leveling”.

(5) Looking through the optical plummet,
reconfirm that the station point image is still
centered in the reticle mark @ .

(6) If the slight displacement is detected, loosen
the tripod mounting screw and correct the
instrument’s positioning with direct
movement (not rotational). If the
displacement is major, repeat Steps from (2).

17
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“Leveling” refers to the precise vertical alignment of the instrument's vertical axis.
The procedure for leveling by means of the plate level is described below.

(1) Loosen the upper plate clamp. Rotate the A
alidade to position the plate level to a point /@\
parallel with a1n1.r two of the leveling screws B b % “x
and C (See Figure). (]' AL
: @

(2) Using these two screws, move the bubble to
the center of the level.

(3) Rotate the alidade approximately 90° and
again move the bubble to the center of the
level by turning the leveling screw A, as
shown in Figure.

(4) Repeat Steps (1) through (3) to center the
bubble in both positions shown by the =

Figures.

(5) Furthermore, rotate the alidade 180°. If the
bubble in the plate level remains centered,
leveling is complete.

(6) If the bubble moves off center, refer to p.76
“CHECKING AND ADJUSTMENT of Plate
Level” and adjust the plate level.
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ting” refers to the aiming of the telescope at the target, bringing the target
e into focus, and aligning it with the center crosshairs of the reticle.

\ WARNING

» MNever view the sun through the telescope. Doing so may cause the loss
of your eyesight.

Notes on sighting are as follows:

* Diopter Adjustment
Direct the telescope towards a blank area, such as the sky or a piece
of paper. Looking through the eyepiece, rotate the diopter ring to bring
the reticle crosshairs into sharp focus.

o Elimination of Parallax
Rotate the focusing ring to bring the target image into focus on the
reticle crosshairs. Move your eye vertically and laterally to see if the
target image moves in relation to the reticle crosshairs. If the target
image does not move, there is no parallax. If it moves, rotate the
telescope focusing ring to eliminate the parallax.
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Assemble the prism reflector referring to the Figure below.

Target pole

Target plate for single prism

Leveling basa W10

4

Titabie single
prism holdar

Tripod

Height Adjustment of Tribrach Adapter
Tribrach adapter can be adjusted to two heights
by sliding up and down the prism holder mount.
To change the height, first remove the height
adjustment screw from the tribrach adapter.
Slide the prism holder mount to align the height
adjustment screw holes and screw in the
adjustment screw again.

G * When using the DTM-400 series Total Station, set the prism holder
mount to the lower position.




Direction Adjustment of the Prism

The prism mounted on the tribrach adapter can
be faced in any direction on the horizontal
surface. To change the direction, release the
rotation clamp by turning the clamp lever
counterclockwise. Tum the upper plate of the
tribrach adapter so that the prism faces the

desired direction. Tumn the clamp lever
clockwise.

Prism Constant
Attach the prism to the single prism holder or triple prism holder. The prism
constant of Nikon prism is 0, regardless of the prism holder type.

/' s The Inple pnsm hold:r ‘can alsuht: uved asa sn:gle pn.sm hn]dnﬂf one pnsm is screw—s:d in th::
center thread of the tﬂpic prism holdf.r : !

Position of Target Plate for Single Prism

Attach the target plate to the single prism holder Cainiat oni ake
using the supplied two set screws. Within the
range of screw hole, adjust the position of the
target plate so that the apex of the wedge pattern
of the target plate will come into line with the
centers of the tribrach adapter and the prism.




Edd] Frace-lert/race-rignt vieasurement

Face-left Measurement: Measurements made with the vertical circle positioned
to the left of the telescope eyepiece

Face-right Measurement: Measurements made with the vertical circle positioned
to the right of the telescope eyepiece

G « Be careful not to catch your finger in the opening between the
instrument's standard and the telescope when rotating the telescope.

! * Mechanical constant error (except in some special cases such as vertical axis error) can be
effectively cancelled out by averaging the measurement values obtained in face-left and face-
right measurements. Therefore, both measurement methods should be used whenever possible.

Face-left measurement

Face-right measurement




!' OPERATION
1] Display.and Key

Functions ..

—_— 1._

23° 45’ 50"

g0 15205
1224. 567m
» SIIBII

Function Mode Indicalion

Battery Voltage Level
Indication

Indicates the current funclion mode with

threa alphabetic lefters. When this indication
is fellowed by a fraction, thare are two or

more screens in that mode,
Press the [DSP) key to switch batween

Indicates the batlery voltage
level in five steps.

Oparation key




Major functions

Turns the power on and off. (p.26)

In measurement modes, activates ather utility functions. (p.60)
In the numenc inpul mode, enters 2 minus sign.
In the alpha-numeric input mode, [edit]-[alpha-numeric)-[numeric] only for code input. (p.100)

Records measurement data. (p.58)
In the numeric inpul mode, enters a decimal poin.
In the alpha-numeric input mode, enters ~, (, ).

Aborts the current process and returns to the previous screen except on the basic screen (the
measurement mode indication is DSP).
In the numeric or alpha-numeric input mode, clears the input data.

Carries out measurement and displays the resull. (p.29)
In the numeric input mode, enters 1.
In the alpha-numeric inpul mode, enters A, B, C, 1.

When there are two or more display screens, switches between them. (p.36)
In the numeric input mode, enters 2,
In the alpha-numeric inpul mode, enters D, E, F, 2.

B8 8 6 68| FEE

Carries out tracking distance measurement and displays the result. (p.29)
In the numeric input mode, enters 3.
In the alpha-numeric input mods, enters G, H, |, 3.

]

Displays the angle menu. (p.32)
in the numeric input mode, entars 4,
In the alpha-numenc input mode, enters J, K, L, 4.

Measures the coordinates of the sighting point. (p.57)
In the numeric input mode, anters 5.
In the alpha-numeric input mode, enters M, N, 0, 5.

Measures the sighting point difterence. (p.38)
In the numeric input mode, enters 6.
In the aipha-numeric input mode, enters P, Q, R, 6.

2

Measures the elevation difference between the sighting (target) point and an arbitrary point on the
vertical line extending from the target point. (p.40)
In the numeric input mode, enters 7.

In the alpha-numeric input mode, enters 5, T, U, 7.

Sets the station point (known poinl or arbitrary point). (p.41)
In the numeric input mode, enters 8.
In the alpha-numeric input mode, enters V, W, X, 8.

Indicates and displays a stake-out point. (p.51)
In the numeric input mode, anters 9,
In the alpha-numeric input mode, enters Y, Z, (space), 9.

Turn on and off the lumi-guide, screen backlight and reticls lighting. (p.37)
In the numeric input mode, enters 0.
In the alpha-numenc input mode, enters -, +, =, 0.

M| 6| @&

Proceeds to the next process except on the basic screen (the measurement mode indication
is DSF).

In the numeric or alpha-numeric input mode, determines the input data. .

Also, dumps the measurement data through COM port when it is pressed on the basic
measurement screen,
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urning the Power On

Press the (PWR) key to turn on the power. TILT TELESCOP
The startup screen shown right appears. IE ENRe o f g h ;
Set up the instrument in the face-left Prism 0mm

measurement position and rotate the telescope
360°.

/ :'_ . Rntatlng ﬂ‘k& tr:.]esoupe sms the vemca] D“ pesmm

i Thﬁ vaiues of icmperamrc harnmctnc pressum and pru;m constant :ilsplayed on thrs scrccn are
the cum:nt senmgs {Tu change ihe semugs, :e.ferw p 60 ) ; iy

When the telescope crosses over the horizontal ROTATE
plane, the message shown right appears on the b L
screen. El

Rotate the alidade 360°.

S R G R S

The current time and the battery voltage level
appear. BAse




Checking the Battery Voltage Level
The battery voltage is displayed in five levels at
the right bottom of the screen.

If the battery voltage drops and further operation
disabled, a battery replacement message
appears.

Checking the Signal Level
The reflecting light intensity is displayed in five
levels at the left side of the battery voltage level
indication.

B_ L I Battery voltage
drops

smm I

SEm
SHE
3 |
gy -~ ] | Reflecting light
intensity

decreases

OPERATION ey



If the (PWR) key is pressed when the POWER OFF
power is on, the message shown right appears. c E g E o E g E

Press the [ ] (ENT) key to turn the power off.

Press the (ESC) key to restore the state
before the (PWR) key was pressed.

l e If the “Resume Funcuon was set to “ON" in the mmal setting mcde the pecp saunds tim:e 3

: : _' umr:s when tummg the power off and lhen !hc d]spiay d.lsapp‘..'ﬂ.[‘s e i

_ -_ . Ifthe battery ﬁaﬂk i removed before the dlspiay disappears, the resume funcuan is chsablcd
A whe.n turning the power onagain. . : ;
L The resume funcuun restores the Iast processing state :::m:dzatc]y after mrmng the pawcr on

' L'uer aiinwmg you to cmmnuc your? wol:lr. quickly after abreak. e

s |t you restart the operation using the resume function, confirm the state
of instrument by checking the back sighting point, etc., because the
instrument setup condition may have changed.

0




EX3] Basic Operation......... .

G « Do not press the operation keys quickly. Especially, when setting the
instrument constants, angle, vertical circle zero point error, etc., take
special care to ensure accurate key operation,

Measuring Distances ["54),

(1) Sighting a prism reflector

/\ WARNING

» Never view the sun through the telescope.
Doing so may cause the loss of your
eyesight.

Sight the telescope crosshairs on the center
of the prism reflector. When the reflected
light is detected, the signal level is indicated.

Sighting a tiltable single prism

/ T e e o




(2)

4

-

Measuring distances

HA: 123°45750"

Va: gpe15*2¢"
Press the ["£] (MSR) key to carry out $ D& 53 137
measurement. After completion of LR R Bl

measurement, measured values are
displayed as shown right.

» “-----"is displayed during measurement.

» Press the 21 (MSR) or (£ ] (ESC) key during measurement to abort
measurement.

« If the number of distance measurements was set to 0 in the initial setting
(p.64), measurements are taken continuously until the (21 (MSR) or [5]
(ESC) key is pressed. The distance is displayed each time when a
measurement is taken.

« |f the number of distance measurements was set to 1 - 99 in the initial
setting (p.64), the averaged distance is displayed at last. The display
“SD:" changes to “SDX" for the averaged distance.

» The resplution of measurement is 0.2mm/1mm for accurate
measurement, and 1mm for fast measurement.

e |f the signal level is insufficient for measurement, “SIGNAL LOW" is
displayed.

. The EDM power can be tumed off automatically after the set time from the last measurement.
This function can be specified in the mital seriing (p.63).

» For temperature and barometric pressure settings, see page 60.

* Weather compensation and curvature and refraction adjustment can be set in the initial setting
2: Dist (p.64). : e L

 Be sure that the prism constant is set to match the prism/prism holder
being used (p.60).




(3) Tracking distance measurement

Press the (TRK) key to take tracking distance measurement. Measured
values are displayed the same as the measurement by (MSR) key.

s Press the (TRK) or (] (ESC) key during measurement to abort
measurement.

¢ When “TRK mode” in the initial setting (p.65) is set to “Fast”, tracking
distance measurement is continuous and the measured values are
displayed up to two decimal places.

* When “TRK mode” in the initial setting (p.65) is set to “Normal”, the
averaged distance is displayed after taking measurements based on the
number of times specified in the initial setting (p.64). The resolution of the
“Normal” measurement i - mm.



5 e Perform the face-left and face-right measurements to obtain the

the vertical axis error) can be effectively cancelled out.

maximum accuracy for measuring angles. (Refer to p.22.) By doing
so, mechanical constant error (except in some special cases such as

The following functions can be selected in the initial setting (p.64).

e Vertical orientation: Zenith 0°/Horizontal 0°/Compass angle

Zenith 0 Herzontal 0 Compass angle

e Minimum increment: 175", 0.2mG/1mG, 0.005MIL/0.02MIL

o Tilt sensor compensation: Dual axis/Single axis/OFF

e Pressthe (ANG) key to display the angle "
menu screen. Select a desired item pressing
the numeric key.
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Setting the horizontal angle to 0 H
Press the (1) key to reset the horizontal "5"
angle to 0. The display returns to the basic DS

measurement screen after resetting the
horizontal angle.

Inputting the horizontal angle H A
Press the (2) key, and the numeric input ; ; El'
screen is displayed. ANG
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Input the horizontal angle using numeric keys
and press the (ENT) key.

Example: To input 123°45°00",
key in 123.4500.

! ¢ The disp]ajféd'}'alue is rounded to the minimum 'i.ucmmeniﬁfangig.

Horizontal Angle Hold

Press the (3) key to hold the horizontal angle
to the current value.

=

- 0
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oom |
ws

Press the (ENT) key to set the horizontal
angle as it is displayed. After setting the angle, it
returns to the basic measurement screen.

Press the [5 ] (ESC) key to cancel holding and
setting the horizontal angle.



Hecording a toresight point after repeat angle measurement

Press the [#1 (4) key to display “0” as a
horizontal angle and activate the repeat angle
measurement mode.

Press the [T | (ENT) key to accumulate the
horizontal angle, and press the (& | (ENT) key
again to hold the current horizontal angle.
Press the [T ] (ESC) key to cancel the repeat
angle measurement mode.

Press the (REC) key to average the
horizontal angle. The harizontal angle display is
fixed until the process is finished or cancelled.
HRX = HRZ = N
HA = BSAz + HRX (normalized)

By pressing the [£1 (MSR) or [¥§ (TRK) key, the
VA and SDX are displayed after the measure-
ment to the foresight point.

HRX will not be updated even if the instrument is
moved.

Press the (REC) or (%] (ENT) key, and the
coordinate of the foresight point is displayed if
the station point has a coordinate. If not, the
display will skip to the next screen.

HRE g*00"00"
- HR Hold =
ANG N= 0 BN
HRE 250°00'50"
VA: 91°24'50"
ANG N=05 ] |
HRx 50°Qg0Q0’'10 "
HA: 30001007
Press MSR or TRK
ANG N-05 5§ B
HRX Eg=2a00" 0"
VA: 1.2 240 D"
5Dhx 33.8B60 m
ANG S Bl
X E012.006 m
Y.z 1890 .640 m
l: 68.500 m
ANG ] |




Press the [T (REC) or [¥] (ENT) key again, ImpEt CP ol nt
and a default point number and code for the E E i Jl_: g T
foresight point are displayed. Press the (¥ ] BYBEL o A

(ENT) key to record.

/ + In l.h:ls mbde. the d:lsplay T fc-Hnw:ng = HA‘ is rcpl:m:d wrﬂ'i “E“ and th: numbﬂr of rspear. i
: anglﬁ is displayed after “N " : , :
s In tiusmude honzemal anglcs can be measured - o 1999"59‘39 : i
=5 When theDefanlt smmm ae.mp is done i‘n:fn:e mmnng Repl. funcunn. oniy AW
fml'ded aﬂcrsﬁmung the furesrghtpumt, .h..;«:' S

: =-RAWdalamdl1dBS PT r:ndt SD’K, H'R:'i:ﬂI VA, HTand N (ﬂatatype is. 5}
. _thn :he stztmn*Setup 1s dtmr. b}r Kno“ﬂl'l pv?-pr.. bm.h RAW aad m dmammmdpdaﬂcr




VVNen two or more screens are availaple in a measurement moae, tney can be
switched by pressing the [ 1| (DSP) key.

Example: In the basic measurement screen, it changes as follows each time the
(DSP) key is pressed.

1/3 screen 2/3 screen 3/3 screen
HA(harizontal angle) HA(horizantal angle) HL(horizontal angle reverse scalz)
VA(vertical angle) m=i- \/D{vertical distance) e \/% (percentage of grade)
SD(slope distance) HD(horizontal distance) HD(horizantal distance)

. Scrﬂ:ns can he swmchr.dan hasw n:ﬂasummnm mode, mma[{: d]stsnct mmsu;emem, stalcmg ﬂl::.
~and smred data dnsp’]ay ' ; :



Uumi-guiae, screen packignt and Heticle lighting Un and UNf g o ¢
Press the ( 54 ) key to display the menu :

l:Lumiguide DOFF
screen shown right. 2:Backlight OFF
3:Reticle OFF

[1:Lamiguide |

Turning on/ off the lumi-guide
Press the [ (1) key to turn on or off the lumi-
guide.

Turning on/ off the screen backlight
Press the (2) key to tum on or off the
backlight of screen.

Turning on/ off the reticle lighting

Press the (3) key when the screen displays .

eticle
the "Reticle OFF” to display the screen for é : Ili 0 g 3
§ y i ) : 1 e
selecting the reticle lighting level. Select a 3:High

desired level pressing the numeric key, and the
reticle lighting turns on with the selected level.

Press the (3) key when the screen displays
the “Reticle ON” to turn off the reticle lighting.

! -Lu;m-gutdefumaun:snu[avmlable far!!:eDTM—ﬂD e



Measuring between the current and preceding points

Measuring between the current point and the
first point measured

Screen shown right appears by selecting a menu
1 or 2. Sight the 1st point and press the [31

(MSR) or (%9 (TRK) key.

The distance from the station point to the 1st
point is displayed.

Sight the 2nd point and press the [*2 (MSR) or
(31 (TRK) key. The distance between the 1st
and the 2nd point are displayed.

rSD: Slope distance between two points
rVD: Vertical distance between two points
rHD: Horizontal distance between two points

Press the "2 || (DSP) key to change to the next
screen.

rHA: Azimuth from 1st point to 2nd point
r'V%: Percentage of grade (rVD/rHD)x100%
rGD: Vertical grade(rHD/rVD):1

Press MSR or TR

K

ROM Bl
rSh: 13.673 m
) Z2.58B1 m
rHD: 13.427 m
RDML1/ 2 Bl
rso: 55.365 m
rvob: .36 m
rHD: 50.352 m
RDML1 /2 BE
rHA:165°36" 45"
rV%: 10.4 %
rGD: g cofnd
RDM2Z2/2 ] |

NDERATING SN



vieasures ne elevaron airmerence between the sighting (target) point and an
arbitrary point on the vertical line extending from the target point.

z Arbitrary point

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

as a reference point
Vh L

Sighting (target) point

% Vh= HDstan(80°—8)-V

Press the (REM) key to display the screen
shown right. Sight the target point and pressthe [P ress
(MSR) or (57 (TRK) key. REM BN

MSR or TRK

Loosen the vertical clamp, and turn the telescope
to aim at an arbitrary point. The elevation
difference between the target point and an REM Bl
arbitrary point will be displayed.

Yh 10.23¢6 m

Vh: Elevation difference

/ « Press tha E {R.EC} key to store :hc dlsplayed wa}ur. asa hmghr.of I:arget_ (Stored \ra]ue is an .
absohﬂe:w.lue] 3 i Fib T :

i . E[r.v&non ofﬂ;ctn:gm pe‘jl:ll. is (} as a mfmm pmm



Instrument Station Setup

Press the 23 (STN) key to display the menu et onT ShL i
screen. Select a desired item pressing the l:Known 3:3-P

: 2 iR p 4:Def.
numeric key. STH BE
Station setup with known coordinates or azimuth
Press the ({21 (1) key to display the screen St st ok PRk
shown right. Input the station point number and PT:_
press the [T | (ENT) key. STH T
If the input point number has already been X s A543 m
recorded, its coordinates are displayed. Confirm ; ; z i *‘3 g : g g g :
the displayed values and then press the [ S TN B

(ENT) key. If not, the screen waits for the input
of coordinate values. Input the coordinates using
the numeric keys and press the (& | (ENT) key.
The newly input point will be stored when the [T ]
(ENT) key is pressed.

/ + Point number can be inpot up to 9 digits. (Numeric only)
. Fnrhuw:umputapomlnumhaanﬂmﬂmﬂewlm refer 1o p.100.
. Ifmng&c@{&ﬂﬁhrwﬁhumzmumgmﬂnlm !h:mpntl.smmadmbeﬂmﬂ

The screen waits for the input of instrument

H I 1.6000m
height. Input the height and press the (2 | (ENT) |CD:POB
key. If the coordinate of the station point is input STH Bl
manually on the previous screen, CD: can be
input here.
Then the screen changes to the menu display for BaCka TORE
methods of setting the backsight azimuth angle. l1:Coord.
: : i 2:Angle
Select the menu option pressing the numeric STHN Bl

key.



Sighting the BS (backsight) point by inputting coordinates

X
Z . ¥
i KB oo i o o i e s i # Backsight paint
_-2"r  (Xb, ¥b, Zb}
-_-% - -
: S
%J " ‘—J ’
XO/=-mmmmmmmmaen & &\ station point ¢’
E XLYLZ)
_ .Y
Y0 Yb
Press the (24 (1) key to display the screen for Input BS Point
inputting the BS point number and then its bl B
coordinates. Input the point number and its STN BE

coordinate values and press the [T ] (ENT) key.
CD: input is available only when the new PT: is
entered.

I::-}"‘i}mpumng omdnmsufpmmmlmbcrandmordmatesamﬂlﬂsnmeasmﬂ;astanunpomi c

&Es::nbad pravtwsly

e T T

5 ‘ .'.:}..". i

Sight the BS point and press the (ENT) key.
HA: Azimuth calculated from coordinates

After sighting the BS point and pressing the (¥ |
(ENT) key, it is possible to enter the BM point
survey (p.48). Press the [T ] (ENT) key to
proceed with that survey. To finish the station
setup here, press the [¥ ] (ESC) key to record

EM Point Survey

NO=ESC Yes=ENT
STHN Bl




Sighting the BS (backsight) point by inputting azimuth

X

A Backsight point
Azimuth -+~

“Station point
(%, i, Zi)

L
YD

Instrument haight

Press the (2) key to display the screen for Input BS Point
inputting the BS point number. Input the point PTx
number and press the [% | (ENT) key. STN BN

/ e Inpnumg pmcﬁim‘c of pnmt numbens 1hc san‘nc asin thc sr,aunn gmnt de.sc:nbed prmuusiy

. ifchSpomtnu:nbcrlsnlmpul.ltusr:gardedasBSGtomcard&mmum

S o e

Then the screen for inputting the azimuth of BS Input BS Angle
point is displayed. Input the azimuth and press e s -
the (T (ENT) key. STN Bl

Example: To input 123°45'50",
key in 123.4550.

Sight the BS point and press the (3| (ENT) key.

vl
— = 1
= -
T
[
Mmoot
L) n
o w
o= wr

HA: Input azimuth to the BS point




After sighting the BS point and pressing the [§ | EM Point Survey
(ENT) key, it is possible to perform a BM point HOSESE VararbRT
survey (p.48). Press the (%] (ENT) key to STH BN
proceed with the survey. To finish the station
setup here, press the [5| (ESC) key to record
the station.
2-Point Resection
X
Z
4 [ S g[i Known point 1 I;[
" rpu Y21y ?
_.‘~ " I{mwnpmmz
By S (X2 Y2,22)
: ‘
et et .E f&\ Station point(Xi, Yi, Zi)
Y1 Yo v2 i

l' + If the angle berween known point 1 and known point 2 (as measured from the station point) is
extremely acute or extremely oblique, the resulting solution will be less accurate. It is best 1o
selt.c: known pmnt [nunm {or station point locations) which will vield strong geometry.

Press the 2] (2) key on the “Station Setup”
screen to display the screen for inputting the
number of known point 1 and its coordinates
subsequently.

Input a point number and coordinates then press
the [T7] (ENT) key.

Input lst Point
PT: s

STH -1 |

X 1 -154.231 m
¥ 2345.362 m
32 135.326 m
STH Bl

! . Inputﬁnxprwdumqrpohl nomber and coordinates are the same as in the station point

described previously.




The screen for inputting the target height and the
code of the known peint 1 are displayed. Input
the target height and press the [Z | (ENT) key.
When the coordinate is input manually in the

previous screen, CD: can be input on this screen.

Sight the known point 1 and press the [£1 (MSR)
key.

After the point 1 has been measured, the display
changes to the screen for inputting the known
point 2. Input the point number, coordinates and
height of target. Press the (& | (ENT) key.

Sight the known point 2 and press the ["23 (MSR)
or (2] (ENT) key.

After taking a measurement to point 2, the
observation error screen is displayed.

dHD: Difference in horizontal distance between two points. One is calculated

HT:
Cop:Ccpr1

0.000m

STH Ba

Sight
Press

STHN

2nd P
MS5R or

5
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EN
EN
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from coordinates and the other is from observation data.
dZ: Difference between elevations calculated from the measurement to

point 1 and the measurement to point 2.

Press the [T ] (ESC) key to cancel the resection and return to the screen for

inputting the number of known point 1.

If the distance between the two known points is less than the measured
distance from the telescope to the first point, the second point must be
measured the distance. Otherwise, the resection calculation is failed.

(See below.)
Press any key to return to the previous screen.
(Measure the 2nd point screen.)

d Geometry
£5 any key

B a
Pre
STHN ] |




After pressing the (ENT) key on the previous
screen, it is possible to perform a BM point
survey. (p.48)

Press the [T | (ENT) key to proceed with the BM
point survey. To finish the station setup here,
press the (ESC) key, and the station will be
recorded.

Input the station point number and code.
Code can be left blank if it isn’t necessary. Press
the (T (ENT) key to go to the next screen.

The screen for inputting the instrument height is
displayed. Input the height and press the
(ENT) key to store the data for the station point
and return to the basic measurement screen.

Zi: The elevation of the station point.

Setup the station by angle measurement to three known points

Press the (3) key on the “Station Setup”
screen to display the screen for inputting the
number of known point 1.

BM Point Surwvey
MO=ESC Yes—=ENT
STH i |
Input Station
PT: _

CD::

STN Bl
I -154.231 m
Y: 2345 .362 m
7: 1 35.325 m
HI: 1.500 m
Input 1st Point
Pl

CD:

STHN Bl




Input a point number. If the point exists in the
instrument memory, its coordinates will be
displayed. Otherwise, an input coordinate screen
will be shown after entering a code.

Press the [£ | (ENT) key to go to the next
screen.

|
Lad =i
£ LN
[=T01

(=g FURAE

m =L
288

- g

! s Inputting procedures of point number and coordinates are the same as in the station point

described previously.

Sight the known point 1 and press the [ ] (ENT)
key.

After shooting point 1, the display changes to the
screen for inputting known point 2. Input a point
number following the same method applied to
point 1. Press the [% ] (ENT) key.

Sight known point 2 and press the [T | (ENT)
key.

After shooting point 2, the display changes to the
screen for inputting known point 3. Input a point
number following the same method applied to
point 1. Press the [T | (ENT) key.

Sight the known point 3 and press the [& ] (ENT)
key.

After shooting point 3, the screen for selecting
the BM (Bench Mark) point survey is displayed.

Point

3rd

Point

Sight 3rd
Press E

STN

Point
KT

BEM Point

Ho—=ESC
STH

Yes=ENT

Survey

] |

L7



Press the (T ] (ENT) key to display the screen for
inputting the BM point. Input the BM point
number and press the [T ) (ENT) key to get the
coordinates.

When pressing the [T | (ENT) key without
inputting a point number, the last recorded
coordinate is displayed.

If the point is not recorded or if “Inp” is selected
on the screen displaying the last recorded point,
the Z value input screen appears.

Input the height of target pressing the numeric
keys.

Sig'ht the BM point and press the ['3¢ (MSR) key.

The screen for inputting the station point is
displayed.

Press the (ESC) key to return to the previous
screen.

Coordinates of the station point are displayed.
The HI can be changed on this screen.

Z: The elevation of the station point,
calculated from the BM point
measurement.

Press the [T ] (ENT) key to store the data on the
station point and return to the basic measure-
ment screen.

Input BEM Point
P:Tig
STN El
PT:231
CD:S5THN=-1
@ L ] [ ]
Inp & T
L _m
STH i |
HT : 1.000m
CD:CP2
STH Bl
Sight BM Point
Press M3IR
STHN S BN
Input Station
PT:_
CD:
STN El
X -154.231 m
Y : 2345 .362 m
i 135.325 m
HIT : 0.000 m




<BM Point Survey: NO>
Press the (5] (ESC) key to display the screen for
inputting the station point.

Input the point number and code and press the
(% ] (ENT) key to display the station point
coordinates. Press the [T | (ESC) key to return
to the previous screen without storing data.

Z. The elevation of the station point.

Press the [T ] (ENT) key to store the data of the
station point and then it returns to the basic
measurement screen.

The value of Hl is assumed to be 0.000 if not
changed.

Setup the station without coordinates

Press the [F51 (4) key on the “Station Setup”
screen to display the screen for inputting a
station point.

ST. Station point number (Last recorded point

+1)
Hl: Height of Instrument
CD: Code for the Station point

Input Station
BT o

CD:

STHN BN

X : -154.231 m
Vi 2345.362 m
- 135325
H-I: 1.500 m
S$T:10000

HI: 1.6000m
CD:MANHOLE

STHN Bl

OPERATION Ieyey



Press the [T ] (ENT) key to define the backsight
for the station.

o m
[=R¥]
[F -]
e )
=o
(B8 =]

LI
—
=

-4 |

The backsight point of the Default Station is
defaulted to the previous station point. It also
can be changed on the screen right.

] / e the e terodet data are d:spla}'cd forﬂzm co. - -

OPERATION

e n {4 Defi the station can be unknown The siamm cmrdmnles are expected tobe mput la:er :
b}r ﬂlc data, pmecssmg software,

A WIwﬂ recordmg a Defau!t Staimu the cu:m:nt HA will bemured as the hackmght ammm



Press the (5-0) key to display the menu 5
screen. Select a desired item pressing the :
numeric key. 5-0 B




| 1:ANG-DIST. |

Specifying the stake-out point position by angle and distance

Press the ["87 (1) key to display the screen for
inputting distances and angle to the target. Input
them and press the [ | (ENT) key.

HD: Horizontal distance from station point to
stake-out point

dVD: Vertical distance from station point to
stake-out point

HA: Azimuth to stake-out point

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

Sight the target and press the ["g3 (MSR) or (%7
(TRK) key.

Upon completion of measurement, the errors
between the target position and the stake-out
point are displayed.

dHA:  Zero countdown horizontal angle
R/L: Lateral error
IN/OUT: Longitudinal error

Move the target to correct the displayed errors,
then measure again. (Refer to the Figure on
p.51.)

When the target is in the intended position, the
displayed errors become 0.000m.

LA (=18
| m=—x

Lo e o e
TR

123, 4
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/-_ - Pressing the 75T (DSP) key switches the screens in the following order.

1/5 screen 2/5 screen 3/5 screen 4/5 screen 5/5 screen
dHA« R « HA: HA: HL:
R « il QUTT (= VA: el VYD: =@ V% s
ouTT CuTl SD: HD: HD:

Press the [T | (ESC) key to proceed to the next point without recording the
current measurement.

To record the coordinates of the stake-out point,
press the (REC) key to display the
coordinates of the current position of the target.

Press the (REC) key again to display the
screen for inputting the stake-out point number

and code.

A default point number will be shown, which is
the previous recorded point number plus one.
The code defaults to the last code used. To input
a new code, press the (ac 0) (FNC) key to
change the input mode to alpha-numeric.
Press the (ENT) key to record the stake-out

point.

45 26.152 m
¢ ok 12.324 m
TR 2.415 m
5-0 Bl

Input S-0 Point
PT:15

Cildias

¢ABC1




OPERATION [l

Specifying the stake-out point position by coordinates

Press the (2) key to display the screen for Input S—0 Point
inputting the stake-out point number. Input the Ll -
number and press the (5| (ENT) key. 5-0 B

If the input point number exists, its coordinates X :
and code are displayed. Pressing the (2 (XYZ)  |!:
key will search for a previous point with the same  |c

L) Lad P
M O Lo
oo -

number.

If the input point number is new, the screen waits
for input of coordinates. Code should be entered
in the previous screen.

233

When the [T7] (ENT) key is pressed without
inputting a point number, the cursor goes to the
CD: field where you can specify a stake-out point

o+

5=0 Point

AT -
O3
o s
om =
= m
W=

by code. An asterisk (*) at the end of the code is
regarded as a wild-card.

If a corresponding point is not found, an error !
screen will be shown. R
S -

ER
F

M am
L2 - 1]
=0
w o
3 ot

3 ¥

L ]
m~ O ™
mhco

The last recorded point that matches the input
code is displayed. Pressing the (%3 (XYZ) key
will search for a previous point with a matching

== = YO
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code.



The (DSP) key will toggle the display PT:1000112
between PT/CD/X/Y and PT/X/Y/Z. 2 ¥ged 20
1: 55.810 m
Press the [ ] (ENT) key to accept the point to be dHA—146°16°25"
staked. The screen on the right will be iR, LeEP il SR D
displayed. §:—0 5 BE
dHA: Zero countdown horizontal angle
HD: Distance to stake-out point
Rotate the instrument until the dHA becomes dHAh—= ©G°12°30*
close to 0°00°00". R R AL
Sight the target and press the [ (MSR) or (27 $-01/5 S

(TRK) key.
Errors between the target position and the stake-
out paoint are displayed.

dHA:  Zero countdown horizontal angle
R/L: Lateral error
INFQUT: Longitudinal error

Move the target to correct the displayed errors,
then measure again.

When the target is in the intended position, the
displayed errors become 0.000m.

7+ Pressing the {7 (DSP) key switches the screens in the followin



1/5 sCreen 215 sCreen /5 screen 445 screan 5/5 screen
dHA«— R « HA: HA: HL:
R ouTT VA: VD: = =R
ouTT cuTl SD: HD: HD:

Press the (£ ] (ESC) key to proceed to the next point without recording the current
point.

To record the coordinates of the stake-out point, X : 126.152 m
press the (57 (REC) key to display the 3 Lo
coordinates of the current position of the target. 5-0 gn
Press the [ (REC) key again to display the Input S-0 Point
screen for inputting the stake-out point number E E _1 >

and code. <ABC1>

A default point number will be shown, which is
the previous recorded point number plus one.
The code defaults to the last code used. To input
a new code, press the (re g) (FNC) key to
change the input mode to alpha-numeric.

Press the [T | (ENT) key to record the stake-out
point.

l * When you record a measured poin, it can be useful to set the different point number from the
stake-out point number. For example, add a cenain additive constant to the stake-out point
number. .
Ex) Stake-our PT: 5
— Store the measured PT: 5 25 PT: 1005
By doing this, you can easily distinguish the coordinates of the two points being related with
cach other.



Press the (XYZ) key to display the screen for [, m
coordinates measurement. Press the[ﬂ(MSH) '_L{ f E
or %7 (TRK) key. XYz BE
After taking a measurement, the coordinates of X -4435,.256 m
the measured point are displayed. i ehe.282°D
¥ B
[ ~4435.25 m
Y: 288.93 m
2: 15.32 m
LYy Bl

-Cmrdmalcs arc d;splaycd fo %lm dmmai p]acts whcn [he- {TRK) kcy e N ] Mo dei 1s

-.:Cmrdmate 3315 15 selec:nble amnng ﬂ:u'ee chmces in 1]1.e mmaI se:rﬂ.lags (p 65

;D;stancevmsu!u&m in fkccmaie MSR mudcfor thcm (MSR} kl:y ls f}i mm Dl‘ 1 mm (ﬁm] ft
©or0002f). ;

'-I}ssl:ance resuluuon in Fast MSR mﬂde fur the E}{MSR} ke}r is 1 mm {0 B&lﬂ} anl
'Coordznares are d15playad to two dec:mai places wh:m the Ef‘] ("{RKJ keym Fast odc

!P"ﬂmd e . TR e

Y

Setup the station (refer to p.41) before measuring coordinates.




UFEHATIUN e

Recording Measurement Data
Measurement data recording is enabled in the standard measurement mode
(when “DSP” is displayed) and coordinates measurement mode (when “XYZ is
displayed).

B Recording during standard measurement

Press the [T (REC) key to display the PT:10005
screen for inputting a point number, a height E g AN ,ﬁ 0 f g G B
of target and a code. BS DEL « =

Input a code and press the [ | (ENT) key to
record the data.

To change the target height, press the [
(ESC) key. The cursor moves to the position
of "HT” value.

To change the point number, press the
(ESC) key twice from the “HT” column.

PT: Last recorded point plus 1
HT: Height of target
CD: Code for the recording point

Recorded data is shown below:

Point number, (Code), Slope distance,
Horizontal angle, Vertical angle, Height of
target, Time.



B Recording during coordinate measurement

Press the [T (REC) key to display the Input Point
: : ; PT:i1d
screen for inputting the point number and CO:FENCE
code. BS DEL « =
Input them and press the (% | (ENT) key to
record the data.

PT: Last recorded point plus 1
CD: Code for the recording point

Recorded data is shown below:
Point number, (Code), XYZ coordinates,
Time.

! + A point number can be specified with up 1o @ digits.
* Acode can be specified with up to 8 characters including numbers. l&um_s. spaces, periods and
symbals.
« Measurement data without a point number cannot be recorded.
* When entering a code, the mﬁmiyw&dmdtisdisplayodgzde&uh.

+ The code can also be input from a stack of the last 20 codes used. The stack can be activated in
the edit input mode. Press the [¥'§ (RDM/6) key to scroll the code stack UP, and the [Z]
(REM/T) kew to scroll the code stack DOWN, ! :

If the data to be recorded exceeds the internal
storage limit, the message shown right is - E ‘: I e : : - t .y
displayed.

To record the data, clear the previously recorded
data. See "Clearing Recorded Data” (p.70) and
“Downloading Recorded Data” (p.72).
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using various runcrions ( mc Q)

Press the (FNC) key to display the FNC

1:T-P 5:5et
menu screen. Select the desired item pressing 2:Prism 6:Data

i J:HT 7:Comm.
the numeric key. 4:Cogo
Inputting temperature and barometric pressure
Press the [T (1) key in the FNC menu screento [T o0 lo0°¢C
display the temperature and barometric Press.: 1013hPa
pressure. The temperature value and then the FNC B

barometric pressure value can be changed.
Input a new value using numeric keys and press
the (2] (ENT) key.

The display returns to the FNC menu screen.

et

gethe displayed values, only pressthe () END key.

“you do no

Inputting prism constant

Press the [2]] (2) key in the FNC menu screen to AR etk
display the current prism constant. To change P: Z mm

the value, press the numeric key and then the FNC Bl
(2] (ENT) key.

W= I you o ot changethe Gisplayed vl vy poss e (S ENDLey

A S



Inputting height of target

Press the (3) key in the FNC menu screen to
display the current target height. To change it,
press the numeric key and then the [Z' ] (ENT)
key.

/ . 'Ef}"ouda nut:ch&_l_xgéthé value, only prt:ssme{:@ ['EN'I'} key.

Coordinate Geometry Calculations

Press the (4) key in the FNC menu screen to
display the COGO menu screen. Select the
desired item pressing the numeric key.

| &:Copo |

Height of Target

HT: 1.356 m
FNC BR
Cogo

1:PT-PT 2:HA+HD

FNC Bl

Calculating angle and distances between two coordinates

Press the (1) key in the COGO menu screen
to display the screen for inputting the 1st point
number. Input the point number and press the

(=7 (ENT) key.

If the input point exists in the database of the
instrument, its coordinates are displayed. If not,
the screen waits for the input of coordinate
values. Input the coordinates using numeric
keys and press the (ENT) key.

Input 1st: Point
)

FNC Bl

X 5671.123 m
Y o1 -71.211 m
i 10.300 m
Ch:+CT-1




Input the 2nd point number and press the [¥ |
(ENT) key.

Input or just confirm the coordinates of the 2nd
point like the 1st point.

The azimuth, horizontal distance, and vertical
distance from the 1st point to the 2nd point are
displayed. This data cannot be recorded to the
database of the instrument.

Press any key to return to the COGO menu
screen.

| 4:Cogo

Calculating coordinates from angle and distances

Press the (2) key in the COGO menu screen
to display the screen for inputting a base point.
Input the point number and press the (ENT)
key.

If the input point exists on the database, its
coordinates are displayed. If not, the screen
waits for the input of coordinate values. Input the
coordinates using numeric keys and press the

@] (ENT) key.

Input the azimuth, horizontal distance, and
vertical distance from the base point and then
press the [T ] (ENT) key.

Input 2nd Point
BT,

FNC ] |
P1-P2

HAz: 1239247 107
dHD: 123.456 m
dvop: 13.145 m
Input Point
Bl

FNC BN
X : 1000.000 m
Wi 200.000 m
z: 100.000 m
CD:

HA 12345 20°
HD _ m
dVD m
FNC Bl




The coordinates of the desired point are
calculated and displayed.

Press any key to return to the COGO menu
screen without recording this point.

Recording the new point from COGO

Press the (REC) key to display the screen for
inputting the point number and code. Input them
and press the [T ] (ENT) key to store the
coordinates. The display returns to the COGO
menu screen.

Pressing the (ESC) key aborts recording and
returns to the previous screen,

Initial setting

Press the (5) key in the FNC menu screen to
display the initial setting menu screen. Select a
desired menu item pressing the numeric key.
Setting item and its conditions of each menu are
shown in the table on the following pages.

] -154.231 m
Y : 2345 . 362 m
Z: 135 . 325 n
FNC 1 |
Input Point
PT:168

CD:BUSH

BS DEL &« —
l1:Angle 4:Power
2:Dist. H:Unit
3:Coord.6:0thers
FNC El

OPERATION o



Menu Item Conditions
1:Angle Vertical angle 0 direction 1: Zenith 0°
2: Horizontal 0°
3: Compass angle
Angle resolution 1: High
2: Low
Tilt sensor compensation 1: Dual axis
2: Single axis
3: OFF
“Qut of tilt sensor compensation range” alarm
If the vertical axis inclines exceeding the tilt sensor compensation range (+3') when
“dual or single axis" is specified in the initial setting, the message, “—AVI TILT—", is
displaved along with the affected data. (Affected data are VA, VD, HD, V%, X, Y, and
Z.) This message disappears when the vertical axis returns into the compensation
range (+3'). When “0FF" is specified for tilt sensor compensation, “:" display of the
affected data is replaced by the display “#".
2:Dist. Number of distance measurement to From 0 to 99
average Setting 0 enables continuous
measurement.
Temperature and Pressure correction 1: ON
2: OFF
Curvature and Refraction error correction | 1: ON
2: OFF

As the surface of the earth is curved, the vertical difference (VD and Z) at the
measurement point, as referenced to the horizontal plane, will inevitably include some
error. This error is called curvature error. Likewise, as the density of the air
surrounding the earth decreases with altitude, light is refracted when it passes
through the air. The subsequent error caused by this refraction is called refraction
Brror.

Curvature error (A A') Refraction arror (Al A1
e A Hanzontal AT
direction
,‘A ‘ Al




ltem

Conditions

2: Dist.

Measurement mode

1: Accurate
: Fast

Distance Resolution
(*Only when Msr mode is set to 1: Accurate)

: 0.2mm (0.001 fi)
- 1mm (0.002 ft)

TRK mode

: Fast (cm)
: Normal (mm)

3:Coord.

Coordinate axis

4IP3 P =M

: Surveying-XYZ z

2. Mathematical-XYZ 7

3: Surveying-NEZ z
LE

Coordinate display order

T XYZ/NEZ
s YXZ/ENZ

Azimuth 0 direction

: North
: South

4:Power

Main power auto cut-off time

: Cut off after 5 minutes
: Cut off after 10 minutes

1.
2
1
2
1: No cut-off
2
3
4: Gut off after 30 minutes

EDM power auto cut-off time

1: No cut-off

2: Cut off immediately after taking
measurement

3: Cut off after 0.1 minutes

4: Cut off after 0.5 minutes

5: Cut off after 3 minutes

6: Cut off after 10 minutes

5:Unit

Anale unit

1: Degree
2: GON
3: MILG6400

Distance unit

1:m
2: fi-Us
3: ft-International

Unit of temperature

1. °C
<=5F




Menu ltem Conditions
5:Unit Unit of barometric pressura 1:hPa
2: mmHg
3:inHg
6:0thers Resume function 1: ON
2: OFF
When “ON” is selected, the instrument will recover its previous display at power-on.
Horizontal angle initialize at power-on 1;: ON
2: OFF

When “ON" is set here, the horizontal angle at power-off will be resumed by rotating
the instrument at the next power-on.

Transmission rate for communication 1:1200 bps
2: 2400 bps
3: 4800 bps
4: 9600 bps

Data recorder 1: Nikon
2: SET
The command language is expected when connected to an external data recorder.

When you set “Data Recorder” to “1:Nikon", it is possible to output measurement to a
data recorder connected on the COM port, by pressing the [ENT] key on the basic
measurement screen.

<Sample data>

TR PN:0000000 SD:000941422 HA#020702530 VA#006418360 HT:000019300%

TR PN:0000001 SD:000561528 HA#018107530 VA#008438250 HT:0000155000

TR PN:0000002 SD:000228986 HA#020122440 VA#008508070 HT:000019300:

If the data recorder doesn’t return an ‘ACK’ code after receiving a line of data, the
DTM-400 will show error “E-33" on the screen and the point number (PN) will not
automatically increase. Despite this, the output SD/HA/VA/HT data will still be reliable.




Inpuming, qispiaying, or cieanng oarta

Press the (24 (6) key in the FNC menu screen to
display the data menu screen. Select a desired
menu pressing the numeric key.

| &Dawm |

Inputting coordinate data

Press the 21 (1) key in the data menu screen to
display the recordable number of points.

Press the [ (ESC) key to abort coordinate data
input.

Press the [T | (ENT) key to display the screen for
inputting the point number and code.

PT: Last recorded point plus 1

Press the (% | (ENT) key to go to the next screen.

! = A point number can be specified with up to 9 digits.

s =

t 3:Clear
Bl

N B o=
ZE e

Lo l=N -]
= 3 rt
(L0 =
o0 £

* A code can be specified with up to 8 characters including numbers, letters, spaces, periods and

symbaols,

» When entering 5 code, the previously used code is displayed as a default.

* The code can also be input from a stack of the last 20 codes used. The stack can be activated in
the edit input mode. Press the F55 (RDM/6) key 1o scroll the code stack UP, and the 2]

(REM/T} key to scroll the code stack DOWN.




The screen for inputting the coordinates is
displayed. Input coordinates X, Y, and Z.
Pressing the (2 | (ENT) key goes to the next, and
the [T ] (ESC) key returns to the previous.

Press the (ENT) key after Z coordinate input
to complete data recording and wait for the next
point input.

Press the [5 | (ESC) key three times in the
screen for inputting the point number and code to
terminate coordinate data input.

Displaying recorded data

Press the (2) key in the data menu screen to
display the Disp. menu. Select the menu
pressing the numeric key.

1:Station
Press the "4 (1) key to display the data taken
from the last recorded station point.

ST: Station point number

HI: Height of instrument

BS: Backsight point number
AZ: Azimuth of backsight point

Press the (STN) key to display the data
taken from the previous station point.

Pl =2 s T

vkl
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Press the [ ¥ | (ESC) key to return to the display
menu.

Press the (ENT) key or the (REM) key to
display the data on the next recorded point.
Press the (RDM) key to display the data on
the previous recorded point.

P
5:0ata |
7T

2:L:?i5p.

Press the (2) key in the Disp. menu screen to
display the screen for inputting the point

number.

Press the (2] (ENT) key without inputting the
point number to display the first point
coordinates.

Coordinates of the input point are displayed.
Press the (ESC) key to return to the Disp.
menu.

Press the (DSP) key to look at the code and
HT data of the current point. HT is shown only
when the point is raw data.

Press the (DSP) key again to return to the
coordinate data screen.

Press the [%3 (XYZ) key to display the next item
of the same point number.

Press the [T (ENT) key or the [ (REM) key to
display the coordinates of the next recorded
point.

Press the (RDM) key to display the
coordinates of the previous recorded point.

tn=IT Do

= i s |
e

Ll =Rt = =
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Press the [T (3) key in the Disp. menu screen to

display the last recorded data.

The previous data from the current displayed
data will be displayed sequentially each time the
(T (ENT) key or the [[3] (REM) key is pressed.
Press the [ (DSP) key to display the code for
the current point. A HT will only be shown on
raw data records. Press the (DSP) key
again to return to the coordinate or raw data
screen. Press the (RDM) key to scroll data
on the other way.

Press the (ESC) key to return to the Disp.
menu screen.

[ &Daa ]

Clearing recorded data

Press the (3) key in the data menu screen to
display the clear menu. Select the menu item
pressing the numeric key.

Press the ("2 (1) key in the clear menu screen to
display the confirmation message.
Press the (ENT) key to clear all data.

Press the [T ] (ESC) key to abort clear and return

to the clear menu screen.

TR

PT:1004

X : 365.136 m
Y: -1254.125 m
L: 9.123 m
PT:1004
CD:FENCE-265
Clear

1:A11 Data
2:01dest Record
FNC Bl
Clear all data
Are ¥You Ssure?
No—=ESC Yes—=ENT
FNC Bl




)
2:0ldest record

/ * In this menu, only the oldest rpcurdcani:e cleared. Unless the oldest record is assigned to be
cleared, the next record will not be displayed for clearing.

Press the (2) key to display the oldest

ST:10007
HI: 1.1500m
record. BS:10008
AZ: gp°00'00"
To clear the displayed record, press the ST:10007
Clear Disp Data
(ENT)key' Are you sure?
NO—ESC Yes—ENT
If you do not want to clear the displayed record,
press the [T | (ESC) key.
Press the [ | (ENT) key in the confirmation ST-10007
screen and the displayed record is assigned to 5 ; i i g g ?" g g ”
be cleared, resulting in the display of next record. |z -8.7654m

/ ‘ - Dnceyau press thr'@-{ENle':ey'iﬂ-ﬂ;eﬁoﬁﬁmgﬁqi; screen, you cannot cancel toclearthe

Press the (2] (ESC) key to clear the data which
is specified in the previous steps. -Clear Data-




Downloading or uploading data

Press the [21] (7) key in the FNC menu screen to
display the communication menu screen. Select
a desired menu item pressing the numeric key.

7:Comm, |

1:Download

Downloading recorded data

Press the [[27 (1) key in the communication
menu screen to display the message shown
right.

Connect the DTM-400 and a computer by
RS232C cable. Start the communication
software on the computer. Press the [T ] (ENT)
key to start downloading.

! _#_ The total pumber of sending points is displayed.

The "SENDING" message and the current block
number of sending data are displayed.

When downloading is completed, the message
shown right appears.

Press the (3] (ENT) key to clear recorded data
in the instrument after displaying a confirmation
message.

Press the % | (ESC) key to return to the FNC
menu without clearing stored data in the
instrument.

Communication
l:Download
2:Upload
FHC -] |
Please connect
R5232C cable
Press ENT
S5end Point:223
-SENDING-
Block:010
FHNC ] |
Complete
Data Clear—=ENT
HOT Clear —ESC
FHC Ban
Ciear all data
Are you suref
Ho—=ESC Yes—=ENT
FHNC ER




Uploading recorded data

Press the (2) key in the communication
menu screen to display the message shown
right.

The total number of points that can be uploaded
is displayed at Free Space column.

Connect the DTM-400 and a computer by
RS232C cable. Start the coordinate sending
program on the computer. Press the [T | (ENT)
key to start uploading.

The “RECEIVING” message and the number of
received blocks are displayed.

When uploading is completed, the FNC menu is
displayed again.

If the data area is full or it became full while
uploading, the transaction is terminated
automatically and the screen right is shown.
Press any key to return to the FNC menu.

/ :: . Fn;deta.ﬂs on communication, l_'_efefw.p.ﬁ&',. '

|m =
-t [T
o O
om
= =t
(=N
Lol
meo

FNC

DATA FULL
Press any key
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Press the (s 0} (FNC) key to display the FNC
menu.

Press the (FNC) key again, then the
ol (0) key to display the Input Date & Time
screen.

The Date format is Year-Month-Day and the
Time is a 24-hour system.
To input the Date & Time shown on the
screen right, press :

96 (ENT) 8 (ENT) 10 (ENT)

8 (ENT) 15 (ENT)

1T =P 5:5et
2:Prism 6:Data
3:HT f:Comm.
4:Cogo0
Date:96-08-10
Time:08-15

FNC Bl




“ GHEGKING AND ADJUSTMENT
EX1] Plate Level

(Making the axis of the level vial at right angle to the vertical axis of the instrument)

1) Checking

(1) Set up the instrument on the tripod and follow the leveling procedures
described in [2-5. Leveling] p.18.

(2) Rotate the alidade 180°.

(3) Check to see if the bubble remains in the center of the vial. If a
displacement is detected it should be adjusted. Refer to the following
adjustment procedure.

2) Adjustment

(1) Using the adjusting pin supplied, rotate the
plate level's adjustment screw to move the
bubble to eliminate half of the displacement
detected.

(2) Take up the remaining displacement with
leveling screw A (refer to the Figure in p.18),
centering the bubble.

(3) Recheck, and repeat if necessary.

Circularlevel ... ... .. ...
1) Checking

After confirming the plate level is in adjustment,
check for any displacement of the bubble's
centering in the circular level. If it is out of
adjustment, use the adjusting pin to manipulate
the three adjustment screws, centering the
bubble.




Optical Plummet. ...

(Aligning the optical axis of the plummet with the vertical axis of the instrument)

1) Checking
(1) Place the instrument on the tripod. (No
leveling is necessary.)

(2) Place a thick sheet of paper marked with an @
T

X on the ground just below the instrument.

(3) Looking through the optical plummet, adjust 7B
, : - /&l
the leveling screws to bring the image of the T#
X to the center of the reticle mark ©. F.bq

(4) Rotate the alidade approximately 180°.

(5) If the marked image is seen in the same
position in the center of the reticle mark, no
adjustment will be required.

If any displacement is detected, such as that
shown in Figure, refer to the adjustment
procedure below.

'
CHECKING AND ADJUSTMENT E

2) Adjustment
(1) Using the supplied minus screwdriver, turn
the adjustment screws to align the X marking
with position P, as shown in the Figure.
Point P is the center point of the line
connecting the X marking and the center of
the reticle mark @.

(2) Recheck, following the checking steps (3) to
(5).



Zero.Point.Errors of Vertical Scale....
1) Checking

(1) Set up the instrument on the tripod and follow the leveling procedures
described in [2-5. Leveling] p.18.

(2) With the telescope in its face-left position, aim at an arbitrary target P,
positioned within +10° from the horizontal plane, and read the vertical angle

(n).

(3) Rotate the instrument to its face-right position, and take another vertical
angle reading (l) to target P.

(4) Vertical angle is always displayed by “horizontal 0°" regardless of the
vertical orientation setting in the initial setting. If “r + | = 180° or 540°",
adjustment is not required.

/ * Error (2+¢) responds to the above angles 180° or 540°, refemmed to as the vertical constant.
Vertical constant is compensated for by the doubling of the zero point error (2) in the following

procedure.
2) Adjustment
(1) Press the (FNC) key to display the 14T =P 5:5et
FNC menu, and press the &7 (REC) key. el
4:Cogo
(2) Zero point errors adjustment screen is Vr: 0°00*40"
displayed. Carry out the face-left S Wi
measurement and press the (5| (ENT) key. Press ENT key

Vr.  Face-left vertical angle (tilt-off value)
Xr:  Face-left X axis tilt value
Yr:  Face-left Y axis tilt value



(3) Carry out the face-right measurement and
press the [% | (ENT) key.

VI:  Face-right vertical angle
Xl:  Face-right X axis tilt value
Y.  Face-right Y axis tilt value

(4) The screen shown right is displayed.

ACV: Vi+V2-180°
Xrl:  Xr+XI
Yrl:  Yr+Y!

Press the (¥ | (ENT) key to store the vertical
constant and return to the FNC menu screen.

Press the (& ] (ESC) key to return to the
face-right measurement screen.

‘%

When any of ACV, Xrl and Yl is out of the range of
=6, “OVER" is displayed.

ACV, Xrl and Yrl are displayed only when they are within the range of +6".

Vi 179959 %20 %
X1 =T M
¥l Eh"
Press ENT key
ACVY g=*00"Q0"
irl = o1 Je
Yri 170"
ENT or ESC
ACV 20"
Xrl OVER
¥rl 1
Press any key

Press any key to retumn to the face-left measurement screen.
In this case, both the vertical angle and tilt angle are not set. :
When the ACV is larger than 1807, the ACV which is calculated by V1 + V2 — 36&“15&15;!]53&6




EX5] 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. Although this adjustment was made at the time of
delivery, it is recommended that the constant be checked several times a year
to ensure the highest operational accuracy. Checks can be performed by either
comparing a correctly measured base line with the distance as measured by the
EDM, or by using the following procedure.

About 100m i

(1) Perform the check on as flat an area as possible. Set up the DTM-400 at
Point P, with the reflector prism 100m away at Point Q (taking the prism
constant into account).

(2) Measure the distance between Points P and Q and note it for future
reference.

(3) Set up another tripod between the two, at Point R, and transfer the DTM-
400 to it. Install a reflector prism back on the tripod at Point P.




V. SPECIFICATIONS

V. SPECIFICATIONS

1. Main Unit

® Telescope
Image
Magnification
Effective diameter of objective
Field of view
Minimum focusing distance
Resolving power

@ Distance Measurement
Distance range of Nikon prisms:

Precision

Measuring time response

Least count
Display
Display unit

® Angle Measurement
Accuracy

Reading system

Display unit

. Erect/unreversed
c26x%

: 36mm

S 1730

0 1.0m

© 3.5

450m with mini prism

1000m with single prism

1200m or longer with triple prism
*With wvisibility 40km {25miles)

. +(Bmm+3ppm x D)

*With accurate measurement mode,
at —10°C~ +40°C/+14'F~ +104°F
D 1s measuring distance, mm unit
*(5mm+5ppm x D} at =20°CSt1< -10°C/
—4'F=t< +14°F and +40°C<tS50C/
+104'F<t= +122°F

: (MSR) mode: About 4sec.

{initial: about bsec.)
(TRK]) mode (cm):About 1.2sec
(initial: about 2 .2sec.)

: Tmm
s Up to 1230m
- m/H-INT/ft-US

: 5" {Standard deviation based on DIN

18723)

: Photoelectric detection by incremental

encoder single-sided reading

. Degree/Gon/MIL



y + To 500m

* D is measuring distance

Measuring time response: [MSR/Acc] 3.0 sec. (initial 4.0 sec.)
[MSR/Fast]0.8 sec. (initial 1.8 sec.)
[TRK] 0.5 sec. (initial 1.5 sec.)

Lease count: 1mm/0.2mm
Display: 9999.9998m
Display unit: m/ft-US/ft-International

B Angle measurement

Accuracy: DTM-450 DTM-430 DTM-420/410

2"/0.5mG 3'MmG 4"1.3mG

! + Standard deviation based on DIN 18723

Minimum increment: 1"/0.2mG/0.005MIL or 57/1.0mG/0.02MIL
Display unit: Degree/GON/MIL
Vertical angle reading system: DTM-450/430/420 DTM-410
Both-sided reading Single-sided reading
Horizontal angle reading
system: DTM450/430/420/410
Both-sided reading

/ s Photoelectric detection by incremental encoder for both vertical and horizontal angles



B Automatic vertical compensator
System: Liquid-electric detection
Working range: +3’

B Optical plummet

Image: Erect
Magnification: 3X

Field of view: 9°

Focusing range: 0.5m ~ oo/1.6ft ~ oo

B Clamps/tangent screws
Coaxial tangent/clamp knobs

W Sensitivity of level vials

Plate level vial: 30"/2mm
Circular level vial: 10'/2mm
B Tribrach
Detachable
B Weight
Main body: DTM-450/430/420 DTM-410
6.2kg (without battery) 6.1kg (without battery)
Case: 3.1kg (case only)

B Operating temperature range
-20°C ~ +50°C/-4°F ~ +122°F



Ei2] Battery PackBC-60 . ... .. o

Output voltage: 7.2V

Capacity: 2.5Ah

Weight: About 0.3kg

Continuous operation time: About 5 hours when fully recharged at 20°C

H3] Quick Charger Q-70UE. ... oo

Power source voltage: 115V for Q-70U, 220/240V for Q-70E
Frequency: 50/60Hz

Recharging temperature range: About 2 hours for full recharge at 20°C
Operating temperature range:  0°C -~ +40°C/+32°F - +104°F
Overcharge protection circuit:  Built-in

standard comp onents N

DTM-400 main body:

Battery pack BC-60:

Quick charger Q-70U or Q-70E:
Tool set:

Objective lens cap:

Vinyl cover:

Plumb bob:

Instruction manual:

Carrying case:

Shoulder strap:

B T e e e e R T
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Measurement Side

Diagonal eyepiece
(for telescope only)

Telescope
eyepiece H

Solar prism

Solar fier

Solar reticle

External battery
cable B4-2

External high-
power battery B4

RS-232C cable

Data recorder
DR-48
{includes connacting cable)




Prism Reflector Side

Coaxial targel plate Target pole
for single prism

=

Standard round

Mini prism socchingalty
holdar Tihable single eallt o Triple prism
prism holder holder

mm:rsm Prism adapter %

Tribrach

adapter 1314

R
I

I %

Telescopic Tripod for lelescopic prism pole Nagariningd

prism pole




1) Electrical characteristics
Transmit Speed: Set value in initial setting

Transmit System: 1 start bit
1 stop bit

8 bits per character
Non parity check

2) Communication system

DownloadingData ... .

¢ Output under mentioned one record of data format, as 1 block

» Use ASCII codes

* Send “1AH" as an end of transmission code

B Version Control Record: Output version information in the

first record

Recording Data
condition |, type

Spare Version

Comment

CR/LF

Recording condition (1 byte): Indicate recording condition of data.

Data type:

Spare (2 bytes):
Version (5 bytes):

2: Non recorded data (fix).

Sorts of data which will be written down.

Version control record  9: fix

Blank

“NS002" is inserted in this format




B Station point and backsight data record

Recording Data
condition | , | tpe

Hation
poink
numher

Unit of
| recording |

Cods

Instrumant
heigh

Banksi?ht Azimuth of -

poin nacklsi%ht
.| number | .| poin .

CRILF

Recording condition (1 byte):

Data type (1 byte):

Unit of recording (2 bytes):

Station point number
(max. 9 digits, variable):

Code (max. 8 characters, variable):

Instrument height
(max. 7 bytes, variable):

Backsight point number
(max. 9 digits, variable):

Azimuth of backsight point
(max. 10 bytes, variable):

Time (19 bytes):

Data recording status
0: Deleted
1: Not deleted

Type of data
0: Station point data

1st byte: Unit of distance
M=Meter, F=US Feet,
N=International Feet
2nd byte: Angular unit

D=Degree, G=GON, M=MIL6400

Point number of the station

Code for the station point

(Alpha-numeric, period, space and symbol)

Judged by decimal point position

XX XXX
ft: XX XXX

Point number of the Backsight point

DEG: 123°53'20"=123.5320
GON: 200.4560G=200.4560
MIL: 5464.241M=5464.241

In case, September 25, 1995 09:20:15,

it appears 1995-08-25 09:20:15
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B Station point coordinate (XYZ) record

Data
type

Unit of

, | Tecording |

Recording
conditian | ,

Code

X ¥ i
. | coordinats

Tima CRILF

.| coordingte | , | coomdinzle | |

Recording condition (1 byte):

Data type (1 byte):

Unit of recording (2 bytes):

Station point number
(max. 9 digits, variable):

Code (max. 8 characters, variable):

X, Y and Z coordinates
(max. 13 bytes, variable):

Time (19 bytes):

Data recording status
0: Deleted
1: Not deleted

Type of data
1: Station point coordinates (XYZ)

1st byte: Unit of distance
M=Meter, F=US Feet,
N=International Feet

2nd byte: Angular unit
D=Degree, G=GON, M=MIL6400

Point number of the station

Code for the station point
(Alpha-numeric, period, space and symbol)

Coordinates in Survey-XYZ axis (If the
mathematical coordinate system is
selected, X and Y coordinates are
recorded in reverse order.)

mi:z XX XXX

ft: OO XXX

In case, September 25, 1995 09:20:15,
it appears 1995-09-25 09:20:15




B Measured point record (Angle and Distance)

Recarding [ata Unitof | | Mezsured Slope Horizontal | | Vertical Target
paint Code i Time CRLF

condition || type .| recording |, number |, || distance || angle || angle || height |,
Recording condition (1 byte): Data recording status

0: Deleted

1: Not deleted
Data type (1 byte): Type of data

2: Measuring point data (angle and

distance)

Unit of recording (2 bytes): 1st byte: Unit of distance

M=Meter, F=US Feet,
N=International Feet

2nd byte: Angular unit
D=Degree, G=GON, M=MIL6400

Measured point number Point number of the measured point
(max. 9 digits, variable):

Code (max. 8 characters, variable): Code for the point
(Alpha-numeric, period, space and symbol)

Slope distance m: XXXXXKXXX
(max. 10 bytes, variable): ft: XKXXOXAX
Horizontal angle DEG: 123°53'20"=123.5320
(max. 10 bytes, variable): GON: 200.4560G=200.4560
MIL: 5464.241M=5464.241
Vertical angle Format is the same as the horizontal
(max. 10 bytes, variable): angle
Target height (max. 7 bytes, variable): m: XX XXXX
fti XXXXX
Time (19 bytes): In case, September 25, 1995 09:20:15,

it appears 1995-09-25 09:20:15

9N



M Measured point coordinate (XYZ) record

Recording Data Linit of Measured
. i paint Cade
condition | | type |, | recording | , | number |

X ¥ Z
. | oondingte | |

Time CRILF

coordinate | | | coomdinats |

Recording condition (1 byte):

Data type (1 byte):

Unit of recording (2 bytes):

Measured point number
(max. 9 digits, variable):

Code (max. B characters, variable):

X, Y and Z coordinates
(max. 13 bytes, variable):

Time (19 bytes):

Data recording status
0: Deleted
1: Not Deleted

Type of data
3: Measured point coordinates (XYZ)

1st byte: Unit of distance
M=Meter, F=US Feet,
N=International Feet

2nd byte: Angular unit
D=Degree, G=GON,
M=MIL6400

Point number of the measured point

Code for the point
(Alpha-numeric, period, space and symbol)

Coordinates in Survey-XYZ axis
(If the mathematical coordinate system
is selected, X and Y coordinates are
recorded in reverse order.)

mz XXX XXXX

1D 00.0.0.0.0.0.8 .06 ¢

In case, September 25, 1995 09:20:15,
it appears 1995-09-25 09:20:15




B Uploaded coordinate (XYZ) record

Data
fype

it of
. | recording | .

Point
number | .

Rexording
Code
condition |

X Y ?
coordingte |

Time CRILF

coordinatz | , | coomdinate | |

Recording condition (1 byte):

Data type (1 byte):

Unit of recording (2 bytes):

Point number
(max. 9 digits, variable):

Code (max. 8 characters, variable):

X, Y and Z coordinates
(max. 13 bytes, variable):

Time (19 bytes):

Data recording status
0: Deleted
1: Not deleted

Type of data
4: Uploaded coordinates (XYZ)

1st byte: Unit of distance
M=Meter, F=US Feet,
N=International Feet

2nd byte: Angular unit
D=Degree, G=GON,
M=MIL6400

Point number of the point

Code for the point
(Alpha-numeric, period, space and symbol)

Coordinates in Survey-XYZ axis
(If the mathematical coordinate system
is selected, X and Y coordinates are
recorded in reverse order.)

m: XXXXXXAXXKXXK

ft: XXX XXX

In case, September 25, 1995 09:20:15,
it appears 1995-09-25 09:20:15




Ml Control point record (Angle and Distance)

Recording| | Datz Unitof | [Measured Slope | |Horizontal | | Vertical | | Average | | Tamet
y ] point Code Time | CRLF
condtien|,| type || recoding || mumder |, | distance || angle || engle || Coumt || beight |,
Recording condition (1 byte): Data recording status
0: Deleted
1: Not deleted
Data type (1 byte): Type of data
5: Control point data (angle and

Unit of recording (2 bytes):

Measured poi

nt number

(max. 9 digits, variable):

Code (max. 8 characters, variable):

Slope distance

(max. 10 bytes, variable):

Horizontal angle between FS and BS

(max. 10 bytes, variable):

Vertical angle

(max. 10 bytes, variable):

Average count

(max. 2 bytes

Target height (max. 7 bytes, variable):

, variable):

Time (19 bytes):

distance)

1st byte: Unit of distance
M=Meter, F=US Feet,
N=International Feet

2nd byte: Angular unit
D=Degree, G=GON, M=MIL6400

Point number of the measured point
(Binary)

Code for the point
(Alpha-numeric, period, space and symbol)

mi: XOOOOCXXXX
ftr XXXXX XXX

Azimuth to the control point
DEG: 123°53'20"=123.5320
GON: 200.4560G=200.4560
MIL: 5464.241M=5464.241

Format is the same as the horizontal
angle

‘Measured count (N) used to average

the horizontal angle

m: XX XXXX
fir XX XXX

In case, September 25, 1995 09:20:15,
it appears 1995-09-25 09:20:15



M Staked point coordinate (XYZ) record

Recording Dat Unit of Measured
. ' point Code
condition | .| type |, | recording | , | number |,

X
, | coordingte

¥

| coordinat | |

Z

coardinalz | |

Time

CRILF

Recording condition (1 byte):

Data type (1 byte):

Unit of recording (2 bytes):

Station point number
(max. 9 digits, variable):

Code (max. 8 characters, variable):

X, Y and Z coordinates
(max. 13 bytes, variable):

Time (19 bytes):

Data recording status
0: Deleted

1: Not Deleted

Type of data
6: Staked point coordinates (XYZ)

1st byte: Unit of distance
M=Meter, F=US Feet,
N=International Feet

2nd byte: Angular unit
D=Degree, G=GON, M=MIL6400

Point number of the staked point

Code for the station point

(Alpha-numeric, period, space and symbol)

Coordinates in Survey-XYZ axis

(If the mathematical coordinate system
is selected, X and Y coordinates are

recorded in reverse order.)
iz XXX XXXX

ft: XK XXX

In case, September 25, 1995 09:20:15,

it appears 1995-09-25 08:20:15
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Upload Coordinate Data . .

Record coordinate data from external instruments into internal memory

1) Electrical characteristics
Transmit Speed: Set value in initial setting
Transmit System: 1 start bit
1 stop bit
8 bits per character
Non parity check

2) Communication block format
W Start block

Output Check
i version No. |, Sum HEE
Qutput version No. = 01
B End block
Check
z sum CR/LF
B ACK/NAK block
Check
ACK ' Siire ; CR/LF
B Data block
Group Check
D ! Data 1 1 Datan ’ S CR/LF
GroupID:B-Y

Data 1 — Data n: Variable length
A number of data can be inserted before Check Sum.
Maximum length of data block is 128 bytes, excluding CR/LF.



3) Check Sum

Following formulae is being used. From the below formulae, Check Sum is
described from 20h to 5fh (spc to —) characters.

S = Total Sum of character codes (ASCII) before Check Sum.
Check Sum = (S mod 40h) + 20h Mod is surplus.
Example of calculation;

E , 0 , CheckSum, CR/LF
45h + 2Ch + 30h + 2Ch = OCDh/40h ......... 0Dh + 20h = 2DH

4) Communication Protocol

<PC> <DTM-400>
Start Block -
== ACK
Data Block .
- ACK
End Block e

it ACK
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5) Other Rules

» The maximum retry count is 60 times. Waiting time for each data output is 1
second. :

» DTM-400 will ignore other code than ACK/NAK when the return code should
be ACK/NAK.

» No rules for the control of control line.

e No X-on/off specified.

6) Contents of uploading data and order

Variable length for the block that is not being specified by characters.
ID: G

Point
G | oummber | X ’ Y 1 Z , Code

Target Point Number: max 9 digits

X coordinate: Actual

Y coordinate: Actual

Z coordinate: Actual

» Decimal point on the unit of meter (or foot), variable length
Target Point Code: max 8 characters

7) Data Example
A, 01, Cks, CR/LF
G, 101, -101665.666, 46261.723, 391.334, TREE, Cks, CR/LF
G, 102, -101640.725, 46255.627, 388.420, FENCE, Cks, CR/LF
G, 103, -101635.165, 46208.221, 383.849, WATER, Cks, CR/LF
G, 104, -101653.673, 46223.173, 384.139, Cks, CRILF
Z, Cks, CR/LF



INPUTTING POINT HIJMBEIIS I:BIIES AHD
: J COORDINATES

This chapter explains the general method to input a point number, code, and
coordinates when setting up the station, staking out or recording a point from the
standard measurement screen.

Inputting Point Number... ..

Key functions when inputting point number

-
=5 (1) - (0): Enters a numeric 1 - 0.
(.): Enters a symbol “.".
(ESC): Clears the input string. The cursor returns to the
beginning.
(B (ENT): Determines the input string. Goes to the next
screen to show the coordinates.
(FNC): Deletes the last input digit.
L

When the screen for inputting a point number is shown, input a point number
and press the [2 ] (ENT) key to display the corresponding coordinates.

A cursor is displayed at the point number St FrE 0N Pe iRt
column. PT:
STN BN

L T R I T ] B ~ ot ots



Press the (T ] (ENT) key without inputting a point  [p
number, the last recorded point (number and S
code) is displayed. 1

—@
—@

In this screen, key functions are as follows:

21 (DSP): “Inp” displays the screen for inputting
coordinates.

(%9 (TRK): “." displays the point number in the
record following the current one.

&7 (ANG): “T" displays the point number in the
record preceding the current one.

(%] (ENT): Displays the coordinates of the
displayed point.

2] | ing.Cod
[
np uttl ng 3 n 'e e e S P e e e e B R e L T

Key functions when inputting code

-
(1) - (0): Enters a numeric 1 - 0 in numeric input mode
<123>.
Enters an alphabet or a number in alpha-numeric
input mode <ABC1>.
(- +, =), (*, (, )): Enters symbols, “-*, “+7, “=", “«", “(", “ )", in alpha-
numeric input mode.

57 () Enter a period.

(ESC): Clears the input string. The cursor returns to the
beginning.

(T ] (ENT): Determines the input string and goes to the next
screen.

(FNC): Switches the screen for input, edit — <ABC1> —
<123>.

P INPUTTING POINT NAME AND COORDINATES
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When recording a point, a code can be stored as
well as a point number.

Press the (%3 (RDM/6) key to activate the Code
Stack.

The code for the preceding record will be
displayed.

To see the code for following recorded data,
press the [ (REM/7) key.

/ * The Stack is only available on the edit input mode.

» The last 20 codes of the recorded points ans stored 1o the Code Stack.
# When the screen with the edit input mode is displayed, key functions are a5 follows.

C20 (MSR/1): “BS" deletes one character just before the current cursor position.
FZU(DSPR):  “DEL” deletes one character at the Current cursor position.

[TY(TRKS): “«" moves the cursor to the left.
EF) (ANGM): “—" moves the cursor to the right.

To input a new code, press the (FNC) key
to change the input mode.

Alphabets, numbers, periods, spaces, and
symbols are all available for the code. (Max. 8
characters)

ST+10000

| R 1.6000 m
CDO:HANHOLE

BES DEL « =
ST:10000

HI : 1.600 m
CD:TREE

{ABC1?> gun

/ » <ABCI> is displayed at the left bottom of the screen to input alphabets and numbers.
Pressing the [0 (MSR) key once enters A. I’msaiqgthcmknjrtwine.ﬂismmd.
Pressing it three times cnters C and four times enters 1. Pressing the same key one more time

* <123> is displayed at the left bottom of the screen to input numbers.
Pressing the (" g) (FNC) key at the first input, “~ (minus)"” is entered. Otherwise, it works as

a BS (backspace) key, | -
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Key functions when inputting coordinates

-

(-):
(-):

() (ESC):

(B (ENT):

.

2y (1) - (0); Enters a numeric character 1 - 0.

Enters a decimal point “.".

Enters a minus sign (-) when pressed at the beginning of
digits. Deletes one digit when pressed at some midpoint
in numeric.

Returns to the preceding screen when pressed in the input
of the 1st character of X.

Waits for the 1st character to be input when pressed in the
input of the 2nd and later character of X.

Waits for the 1st character of X to be input when pressed
in the input of the 1st character of Y. '

Waits for the 1st character to be input when pressed in the
input of the 2nd and later character of Y.

Waits for the 1st character of Y to be input when pressed
in the input of the 1st character of Z.

Waits for the 1st character to be input when pressed in the
input of the 2nd and later character of Z.

Determines the input value. If the (ENT) key is
pressed without inputting any value, 0.000 is assumed.

The screen for inputting coordinates are shown X _154.231m
right. Input the coordinates X, Y and Z in this L g =
order and press the [T | (ENT) key. STHN B




E MESSAGES AND ACTIONS

Action:

B Messages displayed when setting up the station
Meaning: When setting a known point, the input

coordinates of the backsight point is t
same as those of the station point.
When setting arbitrary points, the inpu
coordinates of the second point is the
same as those of the first point.

Press any key to return to the point
name input screen. Retry the
procedure starting with the point
number input step.

W Message displaying when recording data

DATA FULL
Press any key

Action:

Meaning: If the recording area for coordinate

reception is not free, coordinate
reception is aborted and this message
is displayed.

Press any key to display the FNC mer
To register all points, clear the existing
data, then record coordinate date agai

M Message displayed when the encoder speed is excessive

I10VER SPEED

r
h

= o

Action:

Meaning: The telescope or alidade rotates too

fast.
Press any key to turn off the power.



M Communication error message
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Error No.

Error message displayed during communication
with the data recorder
Meaning: E-31

Action:

The result of the received data block
check is NG.

E-32

NAKSs have been received exceeding
the retry count.

E-33

No response has been received within
the specified time.

Angle and distance data are output to
the external equipment by pressing the
% 1 (ENT) key when the measurement
mode display is “DSP”, “XYZ" or “S-0".
If the (5 ] (ENT) key pressed though the
external equipment is not connected to
the DTM-400, the “E-33" will be
displayed.

E-34

The format of the received data is
invalid.

E-50

An undefined command has been
received.

The error message disappears and new
processing starts when normal data is
received or any key is pressed.

. — -



Bl Message related with resume function

NOT RESUME Meaning: The battery has been removed before
Initial-setting the displayed screen disappears when
Initialize turning off the power, or the resume

function is disabled by any other
reason. When this message is
displayed, the following data are
initialized: Station point coordinates
{0,0,0), Zero direction of horizontal
angle, Instrument height (0.000), Target
height (0.000), Temperature (20°C),
Barometric pressure (1013hPa)

Action:  When the message is displayed though
the power is turned off in correct
procedures, contact your dealer or
Nikon representative.

Remove the battery after the displayed
screen disappears when turning off the
power.

M Message displayed when measuring coordinates

Y:0VER RANGE m| Meaning: Coordinate value exceeds 1000km.
yIOVER RANGE ml Action: Setthe offset value to the station point
Y1 BN coordinates when setting the station
point so that the coordinate value does
not exceed 1000km.

M Resetting the Total Station

Tumn the (PWR) key while pressing both (& | (ESC) and (FNC)
key to reset the Total Station.

The following data are initialized by resetting:

Station point coordinates (0,0,0), Zero direction of horizontal angle, Instrument
height (0.000), Target height (0.000), Temperature (20°C), Barometric
pressure (1013hPa)

1na



Conforming Standards:
GS:  GS approved product
FCC: FCC 15B CLASS B satsfied
CE: EU EMC Directive satisfied
CE: EU Low Voltage Directive satisfied

NOTE:

This equipment has been tested and found to comply with the limits for a Class B personal computer

and peripherals, pursuant to Part 15 of the FCC Rules. These limits are designed to provide

reasonable protection against harmful interference in a residential installation. This equipment

generates. uses and can radiate radio frequency energy and, if not installed and used in accordance

with the instructions, may cause harmful interference to radio communications. However, there is

no guarantee that interference will not occur in a paticular installation. If this equipment does

cause harmful interference to radio or television reception. which can be determined by turning the

equipment off and on, the user is encouraged to try to correct the interference by one or more of the

following measuras:

+ Reorient or relocate the receiving antenna.

¢ Increase the separation between the equipment and receiver.

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

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

— WARNING N\

This equipment has been certified to comply with the limits for a Class B personal
computer and peripherals, pursuant to Subpart B of Part 15 of FCC Rules. Only
peripherals (computer input/output devices, terminals, printers, etc.) certified to comply
with the Class B limits may be attached to this equipment. Operation with non-certified
personal computer and/or peripherals is likely to result in interference to radio and TV
reception. The connection of a non-shielded equipment interface cable to this equipment
will invalidate the FCC Certification of this device and may cause interference levels
which exceed the limits established by the FCC for this equipment.

You are cautioned that changed or modifications not expressly approved by the party

L responsible for compliance could void your authority to operate the equipment. 2

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

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