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HEEEENE COMPACTDIGITAL LEVEL LEVELNICDL-m4 HEEEN
Niigata Seiki Co., Ltd.

Thank you for purchasing Compact Digital Level LEVELNIC DL-m4.
Please read this manual thoroughly before use to ensure proper operation and
long service life.

H General HHNEENEEEEEEEEEEESEEEEEEEEEEEE

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

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

B Features HEENENENEEEEEEEEEEEEEEEEEEEEN

© 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 Recording software SK-LOG.
(Lite version available for free download, Standard version sold separately)
(Please specify the model name DL-m3 when using separately sold

Straightness or Flatness software.)
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B Name and functionof eachpart HE NN IEIEEEEEEEEEENE

@ ® @ @

Battery Removal

@ Display

@ 0-Call Button

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

® Power Switch

® Battery Case Screw

@ Battery Case Cover

Output Jack Battery Tray Contacts
@ Level Base

Battery Tray
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(1) Display
Display shows angle measurements, battery status, and communication
status.

Angle
The angle is displayed in units of mm/m.
If the angle exceeds the measurement range an error message (Error,
-Error) is displayed.
When viewed from the front (facing instrument with display characters
upright,) for a positive out-of-range error, "EEE" will be displayed and for
a negative out-of-range error "—EEE" will be shown.
The "E" on the elevated side will blink.
When the angle is reduced to within the measurement range, normal
operation will continue.

Battery Status
When battery level is getting low the display will blink.
When the display starts to blink, please replace the battery with a new
one.

Communication Status
If an error occurs during data transmission, or if cable is not properly
connected, an error message (E1, E2) will be displayed for about 3
seconds.
Please referto [ Output Signal | section for details.

(2) 0-Call Button
0-Call Button sets the displayed measurement to zero.
The button requires deliberate press of about 1 second.
(The button can not be used during error display.)

(3) 1/2-Call - Output Signal Button
The button function is set by the Function Select Switch to work as either
1/2-Call Button, or Output Signal Button.
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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.
The button requires deliberate press of about 1 second.
(The button can not be used during error display.)

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.
The button requires deliberate press of about 1 second.
Please refer to [Output Signal| section for details.
If there is a problem with communication such as the cable not
connected, an error message (E1, E2) will be displayed for about 3
seconds.
Please referto [ Output Signal | section for details.

(4) Function Select Switch
Used to set function of 1/2-Call / Output Signal Button.
[1/2) functions as 1/2-Call button.
[OUT] functions as Output Signal button.

(5) 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.

(6) Battery Case Screw

When replacing battery, turn the screw (threaded) counterclockwise to
remove battery case cover.
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(7) Battery Case Cover
When attaching to the main body, make sure the tab is inserted into the
slot at the bottom of the opening.

Tab Slot

(8) Output Jack
RS-232C port for sending the displayed value and units to a remote device
for recording or display.
Please refer to [ Output Signal | section for details.

(9) Level Base
Dimensions: (L) 100 mm x (W) 50 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 hole

(10) 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 viewed from the front (facing instrument with display characters
upright,) if the right side is elevated the angle reading will be an increasing
positive number.

If the angle is out of range an error message will be displayed (EEE).

For negative angles, a "-" sign is also shown (-EEE).

In addition to the "-" sign, the "E" on the elevated side of the error message
will also blink to help indicate the direction of tilt..

Di:/play Display
0.24 <~ Display — —0.24

EEE <~ Error Display — —EEE
Right side "E" blinks Left side "E" blinks

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

//\ :[Display (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.

2 Once this operation is done the zero-point is set. However in case (C),
if the reference surface is not level in the roll direction (perpendicular
to the measurement axis) there is a possibility of introducing some
error to the measurement. To set the zero-point more precisely,
please follows the procedures described in “Leveling In Two
Directions” in the section [ Leveling ]
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[ Leveling 1
“Leveling in one direction”

(1) Place the instrument on the surface and once the display has stabilized
press 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.

Note: If there is a large tilt in the roll direction (perpendicular to the
measurement axis) there will be some display error and it will be
difficult to level the surface. In this case, please also adjust the surface
so that the roll direction is also level.

@[0-Call: Display = 0.00 mm/m] — @ [Rotate 180° : Display = 0.30 mm/m]
[ 1/2-Call: Display = 0.15 mm/m]

® [Adjust Surface : Display = 0.00 mm/m]
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“Leveling in two directions”

(1) For one direction (for example the X-direction,) follow the above
procedure for [ Leveling In One Direction | .

(2) Repeat the procedure for the other direction (the Y-direction.)

(3) When adjusting in one direction, it is possible that the perpendicular
direction will be affected and no longer level. It may be necessary to
repeat steps (1) and (2) several times to bring the two axis into level.
When the reading is zero for the instrument placed in any position, the
surface is level.

@ [Level in the Y direction]
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M Outputsignal HEHNEEEIEESESESESEEEEEEEEEEERE

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

When battery is low and display starts to blink, data signal is not output.

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

(1) TD  (Output)
(2) CTS (Input)
(3) GND

Comm Method
Comm Control
Baud Rate
Data Length
Stop Bits
Parity Bit
Output Signal
Input Signal

: Transmitted Data
: Clear to Send
: Ground

: Asynchronous

: Hardware (CTS controlled)
: 1200 bps

: 8 bit

01

: No

: 15 V~+10V
:+3V~+15V

For continuous output, data is transmitted approx. every 0.63 sec.

Data signal takes about 0.13 sec. to complete.

Transmitted data (TD) will be 16 characters in each string (Japanese char.

set.)
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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) DOQR@@B®D®Q@DM@MBI® (char (A symbol = space)
AAAA1T. 23 AAmMmm. MCR LF  Pos. measurement output
AAA—1. 23 AAmMmm.  MCR LF  Neg. measurement output
AAA+Error AAAAACRLF  Error Output
AAA—Error AAAAACRLF  Error Output

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.

X If CTS goes "low" and stays low for about 3 sec. during the transmission
of the 16 character data string, the transmission will be interrupted and the
display will show “E1” for about 3 sec. and then return to normal operation.
If CTS is “low” when the Output Signal Button is pressed the display will
show “E2” for about 3 sec. and then return to normal.
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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.
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B Specifications HEHNIIIEEESESEEEEEEEEEEEER

Model

Meas. Range

Resolution

Meas. Time

Temperature

Accuracy
(1)

Repeatability

Output Signal

Power

Continuous On Time
(%2)

Outside Dim.

Base Dim.

Weight

Accessories

DL-m4

+5.00 mm/m

0.01 mm/m

Approx. 0.5~0.6 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

RS-232C compatible

2x1.5V AABattery (JIS R6, LR6)

Zinc carbon batt. 100 hrs. (w/ output signal:

50 hrs.)

Alkaline battery 200 hrs. (w/ output signal: 100 hrs.)

105 (L) x50 (W) x59 (H) mm
100 (L) x50 (W) mm

0.77 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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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
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BHTFHATIERL 0.13 7,

D BRBERIE 16 MFRHES ( BIEF/HE ) .
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BT,
% 1~144  SESKRERNEIIEINE SN
% 154 [EE(CR)
% 164 T (LF)

fl) DO2R@GEDEODIDBW®G GEE (AFKEHATIE)

AAAA1. 23AAmm. MCR LF + NEEESHE
AAA—2. 34AAmm/MCR LF - NEEESHS
AAA+Er ror AAAAACR LF (SSHHER
ANAA—Er ror AAAAACR LF (EEHHER

EXESHEES CTS pH.
CTS ZMIMBIIAURE & i H B RIS S (5 S,

THREIHEFF RIRES 1/2 B
CTS i FESETR, SM TD inFiHilELHE.
CTS i FAETREEFEGERIERN. FEHNELIE.
CTS i FRL TSR TR, SESREIEERIhESSH.

IhEEIF%i&E OUT R

CTS s FARBEFHER MESHLFFX (1/2 ThReEFERA ) it , SN TD %

FiahNERE.

AT EGRAE LIREFhRE 2 MALRNESRIE AR TMESHETXRERAT

ot HNE AT,
BE—EREESHETX , tASmHNELTE.

X £ 16 DMFRVAIES [CTS i FERE/RFEETER 3 ML EMSEAEES it

RERE TR EL 4] 3 B¢ , RRERIERFD,

CTS i FE(RFEFR | I TMESHLAX  ErR LSRR 249370, 24

EEEIEREFD.
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B H=AEZ EAAEEEEEEEEEEEEEEEEEEEEEEEN

KMUBRSEENERS  ETHRRE | SRR REINES | 3X1
ERLAR AR,

[ ATz |

RN R TR TIRE.
HE R AN AR ERAIBIINE TIRE.
EFRSERIER , B ESNRERENEREE L | ReTaEER KRR,

[ ERFRESRE )

FEpAmE  BREAREOMENRYT | £fFEs - B - KENRITRE
4 20cm RYEESCRIFE T
BEAEERNEAET | EESFIAFPREERERMANE IR (1B
B ST RN ) BEARUERHITRIP | BRI LM
B, THRR | BRARESEEENEAENINS TRE.

SRS
LR pN /@;/ ////
kb ; & }/

—\
et / A

X B9 6 MIIEBME T 10cm,
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H IZ5J EEEEEEEEEEEEEEEEEEEEEEEEEER

FMUBIEBNEIRE  EHRERER |, EEEERXNARIEINES | TR
ERLRIRS | —E+ o ERstE.

EIK YRR EE R LB |, F—ETEE !
EREEERIESISHE AR RN ER DRARSERERAE
FROATEIRE N\ T RIERE.

MRBRKIANERARRR , AT REERERER L ENEHITRE.

BEFERERCESTENESE FREENESEHNIERAREEER

Ho

pu)

IREFERNEEEER - ISHEINE | ESENEERMSI HIUSRIIRES
—EIRAIEEE.

HEEFREARHEEN B BB TR EIREERSDE | XEERRNESHNRE
FRfE.

AR ERREAELIMER.
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H % EAEEEEEEEEEEEEEEEEEEEEEEEEEER

Bs

NESeE

PUASELE

EREESEE

ERUEE
(%1)

EERE
=5
R
ELR{E AR (A)
(%2)
SMERYT
HERT
B8
M

DL-m4

+5.00mm/m

0.01lmm/m

#305~0.6%

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

RS-232C

1.5V 5588 (JISR6,LR6 ) x2 4

FTEEt 29100 /08 (BESHE 2950 /)
fTFERith  £9 200 /0BT (BESHEL £9 100 /M)
105(L)x 50 (W) x 59 (H)mm

100 ( L) x 50 (W) mm

0.77kg

1.5V 5 SHjthx2

WimE | fEFREAR

(%1) %rdg ( BHLL ) EREENTIERERNESTL.
AR - ANRE+3%rdg AYE. BPAERSTEEYER 1.00mm/m Bt
HAETHEEEE+0.03mm/m FERIRENEE.

(%2) MEHERECNENEERRMEES.
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