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HENE 2-AXIS COMPACT DIGITAL LEVEL LEVELNICDL-mXY HENR
Niigata Seiki Co., Ltd.

Thank you for purchasing 2-axis Compact Digital Level LEVELNIC DL-mXY.
Please read this manual thoroughly before use to ensure proper operation and
long service life.

H General HENEEEEEEEEEEEEEEEEEEEEEEEEER

This precision electronic level uses the displacement of a highly sensitive
pendulum to measure angle.

Displacement in the X and Y directions is measured as an electronic signal and
displayed as mm/m of inclination for direct reading on an LCD display.

B Features HENENENIEESEEEEEEEEEEEEEEEEER

© One instrument measures 2-axis in both X and Y directions.

© Capacitive sensor for high sensitivity and stable output.

© Measures a wide range of angles compared to a bubble (spirit) level.
(£5 mm/m)

© Fast response compared to bubble levels.
(Full range response time approx. 10 sec.)

© Easy to read digital display reduces errors.

© Setting a reference point or halving the displayed values can easily be
operated using 0-Call or 1/2 Call Button.

© Mounting holes (M5) on base for mounting custom jigs.

© Measured value can be output with a cable. (RS-232C compatible)

© Measurement data can be recorded using SK-LOG software package.
(Lite Version available for free download; full version sold separately.)

© Measurement Output supported by Straightness and Flatness software
packages when used in single axis display mode.
(Specify DL-m3 model for support in Straightness and Flatness
software, sold separately.)
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B Name and functionof eachpart HEHENEINEEEEEEEEEENE

@ @ @ 6

Battery Removal

@ ® ©® ®

@ 0-Call Button

@ 1/2-Call - Output Signal Button
® Function Select Switch

@ Fn Button (Function Button)
® Display

® Handle

@ BL Switch (Backlight Switch)
Power Switch Battery Tray Contacts
© Level Base

Output Jack

@ Battery Case Cover

(2 Battery Case Screw
@ Battery Tray
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(1) O-Call Button
0-Call Button sets the displayed measurement to zero.
Button requires deliberate press of about 1 second.

¥ Both X and Y axis are set to zero;
it is not possible to zero in one direction only.
0-Call button will not work, if either X or Y direction has an error
message.

(2) 1/2-Call - Output Signal Button
Button function is set by the Function Select Switch to work as either
1/2-Call Button, or Output Signal Button.

1/2-Call Button
Press the 1/2-Call button to divide the displayed reading by 2.
Value is changed when the 1/2-Call button is released.
Button requires deliberate press of about 1 second.

¥ Both X and Y axis are halved;
it is not possible to 1/2-Call in one direction only.
1/2-Call button will not work, if either X or Y direction has an error
message.

Output Signal Button
This switch is intended to control the output of signals on the side of this
device.
When pressed, the measured value is output from the signal output jack
as an RS-232C compliant signal.
Signal is output when the switch is released.
Button requires deliberate press of about 1 second.
Please refer to [Output Signal| section for details.
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(3) Function Select Switch
Used to set function of 1/2-Call / Output Signal Button.
[1/2) functions as 1/2-Call button.
fOUT] functions as Output Signal button.

(4) Fn Button (Function Button)

The Function Button is used to control the Display output.
Press to cycle between XY, X, and Y display format.
Release button at desired Display.

aE

r ﬂ_’m g i Ulig’f‘“v“_'[},‘.’n G "h'l“!ii
v 4E7 B B TR el R

3 Even if only one axis is displayed, an error will be displayed if the
undisplayed axis exceeds the measurement range.

(5) Display
Display shows X and Y angle measurements, and battery status.
: AT

L d o el
1 4. B LIS Battery Status

L] -
ol | " 1
5 A
Ha ]

Angles

Angle
The angle is displayed in units of mm/m.
The X, Y arrows on the upper left face of the unit show direction.
When the side pointed to by the arrow goes up, the angle is positive.
A "-" sign is shown for negative angles.
If the angle exceeds the measurement range an error message (Error,
-Error) is displayed. When the angle is reduced to within the
measurement range, normal operation will continue.

Battery Status
The Battery voltage level is shown in the corner after the 'B:}
Above 2.1V, the voltage can be used to judge Battery exhaustion.
Below 2.1 V, the Display will show the following messages:
CHK—Measurement still possible, but replace Battery soon.
NG —Measurement no longer possible. Battery must be changed.
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(6) Handle
For carrying instrument. Please move to side for storage.

(7) BL Switch (Backlight Switch)
Turns on the Display Panel Backlight.

X Use of the Backlight will increase power drain on the Battery.
To save batteries, keep OFF when not required.
Comparison of Battery life when using the backlight:
(Alkaline batteries, No signal output.)
Backlight Off : Approx. 100 hrs.
With Backlight On : Approx. 40 hrs.

(8) Power Switch
Instrument is ready for use about 5 seconds after it is switched ON.
0-Call and 1/2-Call settings are not stored when power is turned off; when
power is turned back on the reference point will need to be reset.

(9) Level Base
Dimensions: (L) 100 mm x (W) 100 mm.
Bottom surface has two M5 threaded holes for mounting a customer
supplied custom base or jig, if required.
The holes are 8 mm deep and have a 65 mm spacing.

Threaded holes

(10) Output Jack
For displaying measurement on RS-232C compatible devices.
Please refer to [Output Signal| section for details.
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(11) Battery Case Cover
When attaching to the body, make sure the tab is inserted into the slot at
the bottom of the opening.

Tab Slot
(12) Battery Case Screw
When replacing battery, turn the screw (threaded) counterclockwise to
remove battery case cover.

(13) Battery Tray
Instrument requires two AA batteries.
When inserting the batteries, be sure to follow the polarity markings on the
Tray and insert the contact side of the Tray into the opening.
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B Horizontalreference HEH AT NN EEEEEEEEEEEEEEER
[ Roles of 0-Call and 1/2-Call ]

Level is an instrument which is sensitive to its position relative to earth's
gravity.
We can show how we determine true horizontal using the following method.

On a slope, put a board with a weight suspended by a string.

The weight will hang at an angle of 6 from a line perpendicular to the slope.
If the board is rotated 180°, the weight will hang at the same angle 6 from a
line perpendicular to the slope.

Without having an absolute reference, we can determine the angle 26 by
rotating our instrument 180° and measuring the total change in angle relative
our perpendicular reference. We can thereby determine 6 if we divide by two.
Also notice that the angle of the slope relative to true horizontal is also 6.

If we set zero with the level on a slope, when we rotate the level 180° the
reading will be twice the actual angle of the slope. If we then adjust the slope
of the surface being measured (the device under test) until the angle reading
is reduced to 1/2 of that value, the surface will be horizontal.

Conversely, some desire having an absolute standard only because of
confusion or misunderstanding regarding the above process.

B o
A

Weight \

Gravity
Weight

Gravity
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[ Variation of measuring range due to movement of reference point ]

The instrument can be set to display a reference point of "0" at any angle
using the 0-Call and 1/2-Call operations.

However, the measuring range of the instrument is limited by the range of the
internal variable measured by the device. (This value is apparent when
power is first turned ON, before changing the reference point.)

Instrument does not have an internal reference to true horizontal, therefore
the zero reference when power is first turned on does not necessarily show
true horizontal.

When an absolute reference to horizontal is needed the zero-point must be
set each time power is turned on.

In this way the zero-point is accurate with each use and any error due to drift
in the zero-point is eliminated.

The operating range of the sensor for what angles can be detected is

+8 mm/m around its internal zero-point, which is wider than the display range
to allow for a shift in zero when the zero-point is set.

The range of the display is 5 mm/m.

The measurement range of the instrument is limited by those two factors.

In the diagrams below, the upper numbers show the internal measurement

range, and the lower numbers show the values which are shown on the
display or sent on the Output Jack.
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© When 0-Call and 1/2-Call operations have not been performed.
(Display Zero is situated at Internal Zero)

Internal Zero

8 5 o +5 +8
<l I/_ I _\I |
-5 0 +5
/\ Display Zero l\

-EEE Measurement Range EEE

© When Display Zero is moved +1 mm/m by 0-Call or 1/2-Call operation.
(For example, 0-Call was made on +1 mm/m, 1/2-Call was made on

+2 mm/m, etc.)
Internal Zero

-8 4 N0+ +6 +8
<1 I/_ ] '/_ ﬂl 1 5
-5 0 +5
/ \ Display Zero I \
-EEE Measurement Range EEE

© When Display Zero is moved +3.4 mm/m by 0-Call or 1/2-Call operation.
(For example, 0-Call was made on +3.4 mm/m, etc.)

Internal Zero

-8 1.6 N0 +3.4 +8
I I I ] !I
-5 ~0 +4.6
/\ Display Zero /\
-EEE Measurement Range EEE
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B Operaton HENIENSEEEEEEEEEEEEEEEEEEER

[ Preparation and Procedure ]

This is a precision instrument; please handle with care and avoid any shock
or mishandling.

Before use, wipe the instrument base and the measuring surface using a soft
cloth or lens cloth moistened with alcohol or cleaner to remove any grease
and contamination.

Place the instrument on the measuring surface.

Turn on the instrument using the Power Switch.

For best results, wait about 10 min. after power on for internal circuitry to
stabilize.

The zero-point will shift up to 0.02 mm/m when first turned on as the system
warms up.

If it does not affect your measurement, you can begin the measuring
procedure as soon as it is turned on.

Make sure there is no difference in temperature between the instrument and
the surface to be measured.

When the instrument is moved from a warm location to cold, (or opposite) the
reading will not be stable.

Please allow time for display to stabilize before taking measurements, or
place the instrument in location where it will be used an hour in advance.
For the highest precision performance, measure at a climate controlled room
following general practice for all precision measurements.

After use, protect the base of the instrument by coating with rust-preventive
oil before storage.
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[ Measurement ]

When the Sensor is raised toward the arrows X and Y which are printed on
the surface panel, it indicates inclination in positive/ + values (value without -/
minus sign). When it is lowered toward those arrows, it indicates inclination
in negative/ - values.

If an inclination surpasses the measuring range, an error (Error, -Error) will
be displayed.

When the angle is reduced to within the measuring range, normal operation
will continue.

—p A\ [TOW —p  ArfOW
0.24 <~ Display — —0.24
Error « ErorDispay - —Error

The instrument will display the angle of inclination as mm/m, which is the
elevation for the surface over a distance of 1 meter.

//\ jDisplay (mm)
! 1m |

The actual height difference over a specified distance or pitch can be

calculated as follows:
Height Difference / Pitch = Reading x Pitch ,/ 1000 (mm)
For an example where Measurement Pitch = 100mm,

Height Difference  Pitch = Reading x 100 / 1000 (mm)
= Reading x 0.1 (mm)
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[ Zero-point setting ]

The instrument does not have a preset absolute zero-point.
If a zero-point is required it must be set each time the instrument is switched on.

A) For comparing relative slope of different surfaces.
(1) Place the instrument on the surface to be used as the reference.
(2) When the display has settled, perform the 0-Call operation to set
the display to zero by pressing the 0-Call Button.
A relative zero-point has now been set for use in comparative angle
measurements.

B) If there is a true horizontal reference surface available.
(1) Place the instrument on the surface to be used as the reference.
(2) When the display has settled, press the 0-Call Button to set the
display to zero.
Zero-point has now been set for absolute measurements.

C) If surface is not known to be level.
(1) Place the instrument on the surface to be used as the reference.
(2) When the display has settled, press the 0-Call Button to set the
display to zero.
(3) Rotate the instrument 180° in the same spot on the surface.
(4) When the display has settled, press the 1/2-Call Button to divide
the display reading by 1/2 .
Zero-point is now set at true horizontal.
The display will show the absolute tilt of the surface the instrument is on.

¥ This procedure only needs to be performed once, however a large tilt
on one axis may reduce accuracy of the zero-point setting for the
other axis. For best results perform the procedure from the section
lLeveling a Surface | on the next page and then use the procedure in
step B) , above, to set the zero-point.
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[ Leveling 1

(1) Place the instrument on the surface.
If an error is displayed, adjust the surface so that the tilt is within the
measurement range.
When the display has settled, perform the 0-Call operation to set the
display to zero by pressing the 0-Call Button.

(2) Rotate the instrument 180° in the same location on the surface and once
the display has stabilized press the 1/2-Call Button.

(3) Adjust the tilt of the surface to make the instrument's display read zero.

(4) Rotate the instrument 180° again to confirm that the reading is zero and
the surface is level.

If it does not read zero after rotating, then repeat steps (1) ~ (4) above.

@ [o-Call : Disp. = X:0.00 mm/m] — @ [Rotate180° : Disp. = X:-0.22 mm/m]

[ Y:0.00 mm/m] [ Y: 0.20 mm/m]
1

[ 1/2-Call : Disp. = X:-0.11 mm/m]

[ Y: 0.10 mm/m]

® [Adjust Surface : Disp. = X:0.00 mm/m]
[ Y:0.00 mm/m]
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M Outputsignal HEHNEEEIEESESESESEEEEEEEEEEERE

The instrument will output the displayed measured value on the Output Jack
with an RS-232C compatible signal.

Use an audio type mini-plug for connecting cable to Output Jack.
(connecting cable sold separately.)

(1) TD (Output) : Transmitted Data
(2) CTS (Input)  : Clear to Send
(3) GND : Ground

Comm Method : Asynchronous

Comm Control : Hardware (CTS controlled)
Baud Rate : 1200 bps

Data Length : 8 bit

Stop Bits 01

Parity Bit : No

Output Signal 145 V~+10V

Input Signal 1 #3V~15V

For two axis display
For continuous output, data is transmitted approx. every 1.1 sec.
Data signal takes about 0.2 sec. to complete.

For single axis display
For continuous output, data is transmitted approx. every 1.0 sec.
Data signal takes about 0.13 sec. to complete.
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Transmitted data (TD) will be 24 characters for two axis display, and 16
characters for single axis in each transmitted string. (Japanese char. set.)

Signal output is controlled by the CTS signal.
CTS tells the system when to transmit or not to transmit data.

If the Function Select Switch is setto [1/2]
For CTS level “high”, measurement data is sent on TD with each data
update.
For CTS level “low”, or not connected, measurement data is not sent.
If CTS is continuously “high”, measurement data will be sent continuously.

If the Function Select Switch is setto [OUT}
For CTS level “high”, measurement data is sent on the TD line each time the
Output Signal Button is pressed. (Button is shared between Output Signal,
and 1/2-Call functions.)
In order to prevent multiple data from being sent, the Output Signal Button
will only send out data upon release.
Data will not be output if Output Signal Button is continuously held down.
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[ Output of 2-axis display ]

The transmitted data (TD) sends 24 character signals in one communication
as follows.

Character Contents
1~ 2 Display Axis (X:)
3~ 8 Measurement data, padded with spaces
9 Carriage Return (CR)
10~11 Display Axis (Y:)
12~17 Measurement Data, padded with spaces
18 Carriage Return (CR)
19~20 Battery (B:)
21~23 Battery Status Data
24 Carriage Return (CR)

Ex.) (Displayed as 3 lines due to CR at lines 9 and 18.)
DBR®@B®®D®@ char. (A symbol = space)

X:A1. 23ACR X-axis measurement (pos. value shown)
Y:—2. 34ACR Y-axis measurement (neg. value shown)
B:2. 7CR Battery status (Voltage shown if above 2.1 V)
(Examples of error and battery status messages)

X:AErrorCR X-axis measurement (pos. out of range.)
Y:—ErrorCR Y-axis measurement (neg. out of range.)
B : CHKCR Battery status ( CHK] for 2.1V~2.0V)
B : NGACR Battery status ( NG | for<2.0V)
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[ Output of 1-axis display ]

The transmitted data (TD) sends 16 character signals in one communication.

Single Axis display is compatible with conventional Straightness and
Flatness software.

The data contents are as follows:
Character 1~14 Measurement data and units, padded with spaces
Character 15 Carriage Return (CR)
Character 16 Line Feed (LF)

Ex.) DQ@R@GE®DO®Q@WDD®BI® @®char (A symbol = space)
AAAAT1. 23 AAMmm MCR LF
AAA—1. 23 AAmMmm MCR LF  Neg. measurement output
AAAAEr ror AAAAACRLF  Error Output
AAA—Error AAAAACRLF  Error Output

Pos. measurement output
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B Transportationmethod HE N NN EIEEEEEEEEEEEEEER

This is a precision measuring instrument.
Please be careful not to inflict impact, excessive pressure or vibration to the
product when carrying or transporting it.

[ Transportation by personnel ]

Please use the provided storage case when transporting.

Please do not carry the product with tipped over or turned upside down.
When transporting the product in a car, please avoid vibration as much as
possible and place it on the seat of the passenger seat.

[ Transporting by truck ]

When transporting the product by truck or air, please prepare a sturdy carton
with the inside dimensions of about 20 cm larger than the dimensions of the
storage case for both height, width and length.

Store the product in the storage case then place it to the center of the carton
with cushioning packing material wrapped around, under and above the case
so that it is placed in the true center inside the carton.

Please make sure that the top and bottom of the packed carton is clearly
stated on the carton in order to avoid being transported with tipped over or
upside down.

Shipping box

Packing )/
Material / 63 &
Storage Case / o A /

*Leave room for 10cm of packing material on all six sides.
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B Precautons HEEEEESSSSSEESSEEEEEEEEEEEE
This is a precision measuring instrument. Please handle the instrument with
care not to drop it, hit it against anything, or subject it to excessive pressure or

vibration while working or carrying it.

The bottom measuring surface is a critical component for accurate
measurements; use care to protect from corrosion.

After use, clean any rust or dirt from instrument and apply rust preventive oil to
the bottom measuring surface before storing in the case.

If not used for a long period, please remove the battery.

Store in cool, dry location out of direct sunlight, and protect from high humidity
or severe temperature changes.

Make sure surface to be measured is free of any dirt or burrs which may cause
damage to the measuring surface.

When used in a support capacity for other equipment, it can easily be
damaged; please use care to avoid scratches or corrosion.

Do not modify or use for purpose other than the original intended use.

41



B Specifications HEHNIIIEEESESEEEEEEEEEEEER

Model

Meas. Range

Resolution

Meas. Time

Temperature

Accuracy
(1)

Repeatability

Orthogonal Accuracy

Output Signal

Power

Continuous On Time
(%2)

Outside Dim.
Base Dim.
Weight
Accessories

DL-mXY
+5.00 mm/m
0.01 mm/m
Approx. 0.8~0.9 sec.
Operating Range: 0~40°C
[ For operating temperature: 17~23°C ]
Larger of £0.02 mm/m, or £3%rdg
(For 0~+1.99 mm/m)
+4%rdg (For £2~+5 mm/m)
[ For operating temperature: 0~40°C ]
Larger of £0.02 mm/m, or £5%rdg
(For 0~+1.99 mm/m)
+6%rdg (For £2~+5 mm/m)
Within £0.01 mm/m
Larger of 1%, or Repeatability Spec
RS-232C compatible
2x1.5V AABattery (JIS R6, LR6)
[ Backlight OFF ]
Zinc carbon batt. 50 hrs. (w/ output signal: 30 hrs.)
Alkaline battery 100 hrs. (w/ output signal: 70 hrs.)
[ Backlight ON ]
Zinc carbon batt. 13 hrs. (w/ output signal: 10 hrs.)
Alkaline battery 40 hrs. (w/ output signal: 25 hrs.)
105 (L) x104 (W) x59 (H) mm
100 (L) x 100 (W) mm
1.4 kg
2x1.5V AA Batteries
Storage Case
Operation Manual

(?%1) %rdg (percentage reading) is a percentage of the reading.
Ex:+3%rdg may include an error of £0.03 mm/m when the reading is

1.00 mm/m.

(?%2) It varies slightly depending on operating conditions such as temperature.
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DL-mXY
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HB4m: 955-0055 FrimBE=%mIRErE 5-3-14

TEL: +81-256-33-5522 FAX: +81-256-33-5518

MAIL: intl.sales@niigataseiki.co.jp

URL: http://www.niigataseiki.net/official/chinese/index.ntml

43




[ B® 1]

=

B

BEMIAIRTR - TIRE

KFKFEIE

130, 13 1/2 ER
HEfERB5 EANEEERN

VS
BRI
WrE(E
0 AR
BT

HMER(EStat
PR A
EAsh A

iz75iE

ATis
ERRESRE

EEE

g

44

45

45

46

51

54

58

62

63

64



EEEEEEEEE /EFEHEEKFENY DL-mXY EEEEEEEEN
Bkttt

RSEISE "/ NELFRAIE KX DL-mXY”,
ATHRERBRBIERERANES  FOERDRIEMNRE | BEERRFAR
ERRARNEHRE | BETIERNERTE.

H ffZ EEEEEEEEEEEEEEEEEEEEEEEEEEEEN

TNEESERFNSREEEEREF KL

HRIEXE 7S AN YRS DRI A EE BB RUMAS | FHSHEIENREESSY |
BTSRRI EEAMM/mBERIHF RS, NI EZEE.

H %5~ SESEEEEEEEEEEEEEEENEEEEEEEEEER

O L&A LA TX 75 MFNY 45 AR E.
OFEN LR ERFERYERNE.
OLtSEEXFHUNEEEELR, (+5mm/m)
Ot SIBENKFURMER,

(LF2AERE  REEE - £410%)
OHENRHERN , FENG T HAILUEIEF.
OfEAIR 0. 13 1/2 #558 , AILUSHRARE | MEES H SR PR —RIRETL.
OfLRARIRER M5 1257l , T ERINERISIRERE | KEF,
OfERE RN SR B AN,

( RS-232C#RfE)
OfEFAMIBANCRA SK-LOG AILAIKEENE(E,

( Bi/BAY SK-LOG 2B£UAR , SK-LOG MNEREZESE )
OB G FMB , TLAMEFAELENFEER .

( BYE%5E DL-m3 FEaETLMER )

45



B BEAMNEZFR-IE AAEEEEEEEEEEEEEEEEEEEER

@ ©® @ ®
O] ® EXHHAEithAIATS

 ® ©® ®

ORERE:-5:<

@ 31/24=88. WdR
® Ihaetlise

@ Fn i (THEEHRE )
® TER

® 1BF

O BLIRSR (ERITRRE)
® ERFFX

©@ KFERE

O {F5mtim0

O HithEss

@ EBithRhEd

® BithaE

EEthRE PRI

46



(1) |A0i%s
BTIE 0 %=, B REAE,
BT 0 =5, BESTN.
BERT | SRR 1 DA,

X XY BEE
TREBCEATE,
XF0Y EE—ARERRER . FREaE.

(2) 1T 1/2 %5, wiHE
FEIT 1/2 REAESHHREAIIEE,
BRI R LS ERERITIRE.

KT/ 242558
ETRAL/ 248580, B MERANTHRENNEMEN—F.
WFFIFL/ 258, B EREK.
B, BREREYIIMHER,

X XIREEFLIRFF R OF FASRHEAT A,
(Fokk ON BY , TER/ERUIRME ) X F] Y ORI s Bn—F a0,
TRERIER R,
MR X5 Y HIMERESR , 13 1/2 TIREREIFRA.

KXTESHEHFX
B FFRHRE S SR TR,
ek, IWMESHEENEIT RS-232C ANBES | SNEERS.
ESHEREBNTHESHLTX.
FrRAVIR(ERIIAIRLIRE 1 70,
HHESE [ESHH] #BoweA.

47



(3) ToRELDIRSE
BER 1/2 7K - [ESHIHFFRINAE.
1/2 : R 1/2 FFRTEE,
OUT : ERfESHILFTRINAEE.

(4) FniZiE (Ihagzst )
R Fn %2 | ATLURLA ISR,
BT éu.TZii Hﬁﬂﬂ’AFr‘%ﬂ RRd | BTRIREREE.

e ]_,[ i i
B2l 47E B

X AMER B , MRSEETNB— N NhE
ETNETE , teBRERER.

(5) BREIR
XHY 7. BRERETR.
AL B DR ij

Lin 4 @ men 4l o
ﬁﬁﬁ#ﬁﬁ?d | 4,87 Bid e EESRAS

=2
BERAI mm/m,
MENFE(ERRESEIR AT X A0 Y BOBTSLAmE ERT
MERERER (GRE+FERR) | A MR RESER.
REIBHNETER , 28R5ER ( Error, -Error) ,
REHRSEINESEER , FATLAEEE.

FIRES
BrEATS [B] BENSFRREREE.
HFEERE 2.1V, B EREIERIZEAER.
HEEETIEER] 2.1V LIRS , SERNFET.
CHK—MEZEATRERY , (ERINRIRE R AR AC B,
NG —IZRMZIENE | B thEER AC 1SS,

48



(6) BF
XEBEERERIIFR.
Keme | B CHAERTE.
RIBEHERN , EHSERRETE.

(7) BL %52 ( BRITIRSRE )
1% BLIZE AT LT BB ORIEENT | 5REL 1 5.
WNREERATIET BLIZHE , BMEE 1 DRt LAKEAE Y.
BERT | SRR 1 DA,

X FTHERITSINERbEE RN,
TREMBEXRHAEN.
TRt E R AL AR (AHMESHLAT )
BRTXAER : £9 100 /e
BRITFEER : £940 g

(8) HEIREFFX
BEIEFFRET ON |, 49 5 MHEH NIERTHE.
FEERIEFRET OFF , 723 0 573 1/2 i PR ERE RS IRIR.

(9) 7KFERE
& 100mm , 8 110mm,
[REA 2 & M5 12507, FTERIMIVERIRIRERE | EBE,
AILSSRERI KRB E., 125FLIRE 8mm, [EEE 65mm,

BFL

49



(10) {E5%HiRO
HHFERS-232CHIEE.,
W [E5HH] m.

(11) BithEsEs
SRNEER |, BitEEROEERHARRILIHE,

(12) mEit=hed
FFEEREE Y | ISRt RNl R e S | SEhERE
T | hetHztiReetT,

(13) BHEE
AmfER 27 5 SHEit,
RIEFEIE CRBRIRRZR IR, AERREE HRRIBRUBAR
1.

50



B XTAFEf ENEEEEEEEEEEEEEEEEEEEEEEN
[ 130, 131/289ER 1]
IPCIHBERE SRS , EIAEE A TR RS,
RIS FEABE N0 E.
EZNE L —RRE RS HEREIR,
FIHRIEL SR A MESEER R0,

1SHRERSE 180° , RIEIRVEELSHR B MIAGEER RO,

bR, BPETCAERSEDEE (RIERTES: ) |, RFEEHEE 180° , ARAiAEHG 2x ORI,
EY 2xOR9—F , iATLASHO |, Bl eI LSt /KIEmE.

BRBEIAT | RIS —UAT , 8% 180°R) , B ESCinifAzRY 2 5.
GNSRNG 2 BERBE | BRAZEMUS SIS  INSRIBEERE (HU4 ) B9IR
HME | BRFENERERE , BFAXEHSKT.

Rz , BPEBEIEEEERKE  WATsEREARRIBAIER MR,

B o6

2
N

51



[ EEBms EONEEERN ]

BIIF0. 13 1/2 %% , TRARERELSTIISHERY BB RE
R,

B2  WEBCESZIBNMERMUEETHINEEE (EERFNRER
AYERME ) FOBRAE,

BRI S B RRIAUE (RERE ) BF—ESKFER—EL
NEFBXEERE , FEABXEERRINTEXEER.

AT BT SR IEREREAKTFERAEER TR | HRERRE
ERANIRE.

MMUBBLIKFEZERATL , ATHFELSmm/m FEIESEE |, B TERERE
EERIKFERRE | LINEREEL +8mm/m {EAZIEEE,
SRNMEEEE5mm/m,

M ESEES _EIAT AR,

ENETERNTEET , EAETNISFAMMUBREFNREEE  THER
AR REOSSINEMESHILEE.

OXBTR0. 13 1/2 8¢
( BrREERATARSETR )

PIERAIE
-8 -5 0 15 +8
: £ i Y :
-5 0 +5
BREES / \
—EEE SR EEE

52



OB 0. 173 1/2 EFRREERBEN+1mm/m B
(BIEALA+1mm/m BETI3 0 B, LA+2mm/m #4713 1/2 B35 )

G
-8 -4 D +1 +6 +8
: | l [ [ l
-5 0 +5
/ \ BREES / \
=& MR =
OEITIA 0. 13 1/2 ERRELESREEN+3.4mm/m B
( BIENEA+3.4mm/m #1713 0 Bt )
PIEBER(E
~8 +1.6 1] +3. 4 +8
: — 3 1'
-5 0 +4,6
/ \ BRELS L
~EEE MESEE EEE

53



B FH5Z EAEEEEEEEEEEEEEEEEEEEEEEEEE

[ HEERE ]

MY ENEN , BIER D EENMSE S B aEE.
(EFERT , FIRRE B e R ST e B RS A | 1§ AN ESIERE
MEE R FERANMYESH TN RSN EE AR AR TS,

BRI R L.

B EREREIRTTXET ON.

REREIEISERL 10 ot , EETHEFANE.

RIFFE 10 58 , RKELL0.02mm/m EEER%a].
REAFIDNE , Bl ZRIFFRNE.

BB AR SR Z [EfFERE.
NERLGHBMEIEHTTER , SIEEETHSERENEE.
FERE B ERETNENES 1/,

FERERNE  SEREEIE—HEFEEREERANE.

(EFEE | BREAYEITERENEE RSN , ATZERE.
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[ WEE ]

TRERA EEVE XY RUEEL | kA ERRIES (IRBHRS) | fEkE TR

A

REHNEEER , 287~ Ei= ( Error, -Error)
REHRSZINESEER , FAITLUIEETE.

0.24 — TR - —0.24
Error <« 2%~ —- —Error

ARgFMEEL mm/m B, 1 KEERFENMSSEZELL mm/m KRR,

/\/Ij mm

| im |

ERET SR E AR BNEERENS R T,
NEEEZ BNEEE = =BYE x UEEE / 1000 [mm]
MEEEEY 100mm A

MEEEZ BEEE = EBYE x 100 / 1000 [mm]
EEYE x 0.1 [mm]
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[ OmRE |

MUBTIKFER,
MEFTATE 0 Al , FEASXEEREIRIHIEKT 0 =,

A) BHTIRR RN
(1) BAMYEEHAEEERFE L.
() BRER , BUTR 0, BERER 0.
EEE A 0 RIREZEIER,

B ) EEFAIFERS
(1) B EEBAECETFRIFE L.
() BRRER , BUTIR 0, BERER 0.
KT 0 RIREZELLESR.

C) FAEFEHERKFR
(1) BAMYEERAEFE L.
(2 BeEE , $uTIH 0, BERRERIE,
(3) HBAYEES 180° , MIER—IE.
(4) BRRER , UTA 12, BETREE,
KT 0 RIREZELLESR.
R B NMEM R RS E LAY &,

X B FPATAERE LIXSATLA. B2 IR E RS EANRRE
RX , BRIREHTENEN (30 180°IIRIGIE ) BahhIsim , 2Jae

2BIRE,
WHRREEREAVKFER | RERBKFIRTREFHTRET &
[RTEB) FIREER.

56



[ BEEKE ]
(1) BEREERA LE.
IRBTRHRER | BEEGUMIARME | EELTUEEER.
NMERSESS  HUTH 0, BENERIE.
(2) BERkeRE: 180° , ETR—UE , IERE . TR 172, BRERH.
() EEHNIRIRNE , LMERTRAZ.
(4) BRGIERIEEEE 180° , AR TREDBHE.

WMRAE , NEFFTAL.
WMRAAT , BRHTD) ~ @),

@ [13 0: 8/~ X:0.000 mm/m] — @ [35180°: &7 X:-0.22 mm/m])

( Y¥:0.000 mm/m] ( Y: 0.20 mm/m ]
l
[13 1/2 : 7= X:-0.11 mm/m]
[ Y: 0.10 mm/m ]

Q@ [#HuE=E | 7R X:0.000 mm/m]
[ Y:0.000 mm/m]
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B HEEERY EEEEEEEEEEEEEEEEEEEEEEEEN

EREELARFS RS-232C BB EME
GEEERRIRIAAEEL. (TRENERLSE )

(1) TD (#H )

(3) GND

BEmE
(S
PEEES
HERE
felEfis
ARG

D KIEREE
(2) CTS (fAN) : A&

: it

D BEESE (EEL) BR
W (CTS #541)

: 1200bps

: 8bit

01

'

HHESSHEE : £5V ~ 210V
BINSSHE : £3V~+15V

P ERAIER
e EHAR 117D,
BILHFTIREIERZY 0.2 7,

Bt HAITER

T RHANZY 1.0 70,
BHFFIREILERAT 0.13 7D,

BtHEEE (TD ) —RETAE 24 A (TSR ) « 5016 4 (BExR )
ERFHES (AIF) .
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S CTS RUisE),
CTS BMSNEBRIEREE A Ha e R m H SRS SES.

THREIEFFRIRES 1/2 /Y
CTS i FESEFR , M TD inFiHiNELHE.
CTS i FERAEFEIRIEER | TaBHNERE.
CTS i FIFEAERRE R , SERAUEERIESSL.

IRt RiRES OUT BT :
CTS I FERFEEMEEMETX (AT 1/2 7% ) iF , SN TD IHF

WHNELE.
FBEREIRIRMERRIX 2 M LRSNEREE AR T E SRR
BHNERTE.

AE—EREESHHRE  tASmHNELTE.
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[ FHRETMEE ]

KIXHHE (TD ) B—IRBERIE 32 MFRHES.

£ 1-27
£ 3~81
% Cily
5 10~ 114
8 12~174
% Cily
5 19~20%
5 21~23%
E

R (X))
BIESEENNIESIETNE SRR
EZE (CR)

RN (Y:)
EIESIRERRUESIRTIU RS

[E% (CR)
RS (B:)
RIS
[E% (CR)

Bl) 9N, 5 18 MEREIENRED , FRIARTLIEER 3 17.
DRDEOEODOOMEE ( AREHTIE)
X:A1. 23A0R  XiHNEE (FEUEE)
Y:—2. 34ACR YiUEE ( EUEE )

B:2. 7CR

ERERERERR ( 2.1V LIEREE )

(IREMBENFREaHGITF )
X :AErrorCR XHNEE ( ESgEREH )
:—ErrorCR Y EUEE (EgEREE )

Y
B : CHKGCR
B : NGACR

ERERFBER (2.1V~2.0V [CHK] M%)
FREEBERR (2.0V R [NG] XF)
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[

BB ]

KIEHHE (TD ) B—IRBERIX 16 NMFRHES.
BEBTT , LR EER IR SRR
£ 1~141 GE=HRERNUESIETINESM
% 154 EE(CR)
B 161 BT (LF)

) C2ROGEDEOODIDBW®G GER (ARKEATIE)

AAAAT. 23AAmMmmM MR LF IENEERH
AAA—2. 34AAMmmM. MCR LF TNEESH
AAAAE r r o r AAAAACR LF HIREH
AAA—E r ror AAAAACR LF IR
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B H=AEZ EAAEEEEEEEEEEEEEEEEEEEEEEEN

AU ((ERREFNERS ) SOREENEN , IEHEIRIERT | SRRy
ERfeIES. TREARIRE.

[ ATz |

RN R TR TIRE.
BB RN EEER A BIRS TRE.
ERSESRIET |, BRAEREE L, RATssERaRaD.

[ ERRESRE ]
B ERENARNIRT EEBE. BE. KENRIREL 20cm
RUEESERE T

BEAEERNEAET | EESFIAFPREERERAE TR (HBa]
(EFRRRH S ReRARSR ) BERURELIHITIRIF,

FERFRIEF LM ETRR |, BRaNMEEEREEIINS TRIEZ.
255

B%H \ /g/
EhipE g & /

5

X B9 6 MIIEBME T 10cm,

7

Kima
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H IZ5J EEEEEEEEEEEEEEEEEEEEEEEEEER

AMUER/RETNE , BLARIL PEGEHR | FRoERE R NEBmsEARE
JIlli AN R

IKFEERREPIEEAEEIRERRS |, BRDITEME.

EREIEEHES SRR X EEENREUEmAERERANE
.

KEARART |, IB55ERIthER .

HEFF R ESSEEL | ERRER N SRR RAAIRTE.

(EFERAANEER]. 2R EEk AN EmHINA.
SMENEB T BT , USSR RERFIE , S5 EE.

DRT AU EENEER BRI,
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H % EAEEEEEEEEEEEEEEEEEEEEEEEEEER

Bs

NESeE

PUASELE

EREESEE

ERUEE
(%1)

EERE

XY [ESHBE

=5

2R

ELR{E AR (A)
(%2)

SMERYT
BEERY
B8
hjEt

DL-mXY

+5.00mm/m

0.01lmm/m

#08~0.9F

0~40°C

[ BEREE 17 ~23°C ]

+0.02mm/m 8i& +3%rdg BIEEA(E (0~ £1.99mm/m S8 )
+4%rdg (2~ +5mm/m3BE )

[ EFIRE 0~40°C ]

+0.02mm/m & +5%rdg AU A(E (0 ~ £1.99mm/m B )
+£6%rdg ( 2~ £5mm/mEE )

+0.01lmm/m LA

1% RESHEENRAE

RS-232C

1.5V 5588jith (JISR6,LR6 ) x2 4

[ E8NT off ]

STt 2950 /et (BIESHE 2930 /\t)
eIt 29 100 /Bt (BIESHE 29 70 /et )
[ B REIT ON]

ST 2913/ (BESEE 2910 /)
e 2940 /M (BIESHE 2925 /0T)
105( L) x 104 (W) x 59 (H)mm

100 ( L ) x 100 (W) mm

1.4kg

1.5V 5 SHjthx2

WemE | fEFRREAR

(X1) %rdg ( BHLL ) EREENTIERERNESTL.
HHER © WNRE+3%rdg RYE. BBPAERITEEYER 1.00mm/m B
HAETHEEEE+0.03mm/m FERIRENEE.

(%2) MEHERECNENEERRMEES.
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