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<PRECISION ELECTRONIC LEVEL>
DIGITAL L-TYPE LEVEL

LEVELNIC Instruction Manual
Model: DLL-S3 L.

0,
0,
Q
© After reading, please keep this
manual with the product for
reference.

Appearance and specifications are subject to n Iqurq jelkl

change without notice for product improvement.
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Thank you for purchasing the MugalaZeiki LEVELNIC.

Please read this manual thoroughly before use to insure proper operation
and a long service life.
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General

This instrument grade, high precision electronic level determines
inclination angle by using a microcomputer to measure the displacement
of a pendulum.

Pendulum position is converted to an electric signal and the measured
angle is displayed on the digital display in units of mm/m of inclination, or
degrees (°).

Features

© Differential transformer technology for high sensitivity and stable output.

© Measures a wide range of slope angles compared to a bubble
(or "spirit") level. (£5mm/m, £0.286°)

© Fast response compared to bubble level.
(Step response time for full range angle change: ~10 sec.)

© Easy to read digital display.

© Reference point easily set using 0-Cal and 1/2-Cal buttons.

© Hardware switch for changing units between mm/m, or degrees (°).

© Mode switch for setting the resolution of the displayed value.

© Measurements can be output through wired. (conforming to RS-232C)

© Front and rear displays allow instrument to be read from either side
when taking vertical measurements.

© L-type base with 130° V-Groove and magnet on vertical surface for
measuring cylindrical and flat surfaces.

© Measured data can be collected using the recording software SK-LOG.

(Lite version can be downloaded for free, Standard version sold separately)
(Straightness and Flatness softwere also sold separately)
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Name of each part




I} 0-Cal Button

E 1/2-Cal * Output Signal Button
[E] Secondary Bubble Level
I} Display (Front / Rear)
E Power Switch

E Unit Select Switch

Mode Switch

E Function Select Switch
E) L Type Base

Rl Magnet ON - OFF Lever
k&l Signal Output Jack

RB AC Adapter Jack

kK] Battery Case
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Function of each part

K] o-cal Button

0-Cal button sets the displayed measurement to zero.
Button requires deliberate press of about 1 sec.
(It does not function when the display indicates Error)

E 1/2-Cal * Output Signal Button

W 1/2-Cal Button
Press the 1/2-Cal button to divide the displayed reading by 2.
Value is changed when the 1/2-Cal button is released.

Button requires deliberate press of about 1 sec.
(It does not function when the display indicates Error)

B Output Signal Button
Press the Output Signal button to output data.
When pressed, the instrument transmits the measured data on the
RS232C port.
Signal output is initiated upon release.
Button requires deliberate press of about 1 sec.

If there is a problem with communication such as the cable not
connected, an error message (E1, E2) will be displayed for about
3 sec.

Please refer to the section Output signal (P41) for details.

»¢ Button function, as either 1/2-Cal button or Output Signal button is
set by the Function Select Switch.

[E] Secondary Bubble Tube (Spirit) Level

For checking the instrument level in the roll direction.
(perpendicular to the measurement axis.)
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I Display (Front / Rear)

The displays show angle measurements, battery status, and
communication status.

HAngle
The displayed angle can be switched between units of mm/m,
or degrees (° ) using the Units Switch.
When displaying units as degrees, the leading 0 in front of the
decimal point is not shown on the display in order to differentiate
from display of mm/m.
If the angle exceeds the measurement range, an error message is
displayed.
For a positive out-of-range error, EEEE] is displayed, and for a
negative out-of-range error, -EEEE] is shown.

(When Magnet is on the left, raising the right side is positive tilt.)
When the angle is reduced to within the measurement range, normal
operation will continue.

M 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, or switch to the provided AC Adapter.

B 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 refer to the section Output signal (P41) for details.

E Power Switch

Unit is ready for use about 5 sec. after being switched ON.
0-Cal and 1/2-Cal settings are not stored when power is turned off;
when power is turned back on the reference point will need to be reset.
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Function of each part - continued

ﬂ Unit Select Switch

Switches between units of Tmm/mJ ,

or 'DEG (° ). EY
mm/m is the change in height,

measured in mm, over a distance DEG

of 1m. —x
Measurement Range is =5mm/m, ‘ ‘
for DEG setting the range is m

+0.286°.

Mode Switch

Sets the display resolution for values of £1.999mm/m (+0.1145°) or
below.

When set to [0.0011 , the displayed resolution will be 0.001mm/m

(or 0.0001°).

When set to 10.01] , the displayed resolution will be 0.01mm/m (or 0.001°).
For 0.01 setting, the measured value is rounded off for display.

This feature allows you to reduce number flickering, making the value
easier to read when full resolution is not required.

If the measurement is greater than the above range the lower resolution
is automatically displayed.

ﬂ Function Select Switch

Used to set function of 1/2-Cal / Output Signal button.
M1/2] position sets the function as 1/2-Cal,
FOUT] position sets the function as Output Signal when pressed.

E L-Type Base

Bottom surface has two M5 screw holes for mounting a customer
supplied custom base or adapter, if required.
The holes are 8mm deep and have a 130mm spacing.

,31,



m Magnet ON < OFF Lever

Turns on the magnet force for securing the Gauge to a vertical surface.
/N WARNING: High power magnet may have some residual
magnetism when switched OFF.

m Signal Output Jack

RS-232C port for sending the displayed value and units to a remote
device for recording or display.
Please refer to the section Qutput signal (P41) for details.

m AC Adapter Jack

For connecting the included AC adapter for external power.
When AC adapter is plugged in, the battery power is disconnected
from the internal circuit.

m Battery Case

Holds the Battery.

HMReplacing the Battery
Insert small tool or © screwdriver
into the slot and lift the case while
pulling out.
When inserting battery into the case,
make sure the polarity is correct,
and slide the case back in to position.

*Instrument uses a 9V dry cell.

,32,



Variation of measuring range due to movement of reference point

H The instrument can be set to display a reference point of "0" at any
angle using the 0-Cal and 1/2-Cal buttons.
However, the measuring range of the instrument is limited by the range
of the internal variable measured by the device.
(This value can be seen when power is first turned ON, before adjusting
the zero-point.)

M | nstrument does not have an internal reference to true horizontal.
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.
This eliminates calibration error due to drift and ensur es that the
zero-point is accurate with each use.
Refer to the section Zero-point setting (P37) for details.

M The instrument measurement range of =5mm/m (or £0.286°) is limited
by two constraints. (Units of mm/m will be used for remaining discussion.)
The display range of 25mm/m, and the internal variable which has a
wider range of £5.25mm/m.

This allows for some adjustment while maintaining the display range.
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H The following diagrams represent the two ranges for various conditions.
The upper line in each diagram, marked "1", shows the internal
measurement range, and the lower line, marked "D", shows the value
displayed and output externally. (All values shown in units of mm/m.)

OBefore any 0-Cal or 1/2-Cal operations have been performed

(Zero reference point for displayed value is same as internal reference.)

Internal Value

—525 =5 0] +5 +5.25
(1) < | | ~ | 5
= I | I i
Display Zero
(D)
—EEEE Measurement Range EEEE

OReference point moved 0.1 mm/m using the 0-Cal, 1/2-Cal operations

(Ex.) * Reading is +0.1 mm/m and 0-Cal is performed, or
* Reading is +0.2 mm/m and 1/2-Cal is performed.

Internal Value
—5.25 —4.9 0 +0.1 +5.1 +5.25

(1) < Ly Lt —- >
-5 0 +5
Display Zero
(D)
—EEEE Measurement Range EEEE

OReference point moved 2 mm/m using the 0-Cal, 1/2-Cal operations

(Ex.) * Reading is +2 mm/m and 0-Cal is performed, or
* Reading is +4 mm/m and 1/2-Cal is performed.

Internal Value

—5.25 -3 0 +2 +5.25
() «— B : - —>
I I | 7
—5 (0] +3.25
Display Zero
(D)
—EEEE Measurement Range EEEE
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How to use

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

(1) Before use, wipe the instrument base and the surface to be measured
using a soft cloth or lens cloth moistened with white cleaner or alcohol
to remove any grease and contamination.

(2) Place the instrument on the surface to be measured.

() Turn on the instrument using the Power Switch.
For best results, wait about 20 min. after power on for internal circuitry
to stabilize.
The zero-point will shift up to 0.01mm/m when first turned on as the
system warms up.
If this level of precision is not needed you can begin measurements as
soon as it is turned on.

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

For the highest precision, perform measurements in a climate
controlled room following general practice for all precision
measurements.

(4) After use, protect the base of the instrument by coating with rust-
preventive oil before storage.
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When viewed from the front (with the display panel on the right side,) 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.

For negative angles, a "—" sign is also shown.

Positive Tilt Negative Tilt

Displa
pay Display

The gauge will display the angle of inclination as mm/m, which is the elevation
for the surface over a distance of 1 meter, or in units of degrees (° ).

When using mm/m, the actual height difference over a specified distance
or pitch can be calculated as follows:

. . . . Pitch
Height Difference / Pitch = Reading X —————— [mm
g g 1000 (MM
For the example with the measurement pitch = 100mm,
100
Height Diff Pitch = Reading X ———
eight Difference / Pitc eading 17000 [mm]

= Reading X 0.1 [mm]
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Zero-point setting

(@ Setting zero-point for comparative measurements

(1) Place the instrument on the reference surface.

(2) When the display has settled, press the 0-Cal button to set the
display to zero.

A relative zero-point has now been set for use in comparative angle

measurements.

(@ Setting zero-point for absolute measurements

The instrument does not have a preset absolute zero-point.
When first turned on, a reading of zero (the internal value) will not
necessarily indicate that the gauge is at true horizontal position.

If an absolute zero-point is required it must be set each time the
instrument is switched on.

This eliminates calibration error due to drift and ensures that the
zero-point is accurate with each use.

Setting the zero-point to true horizontal is accomplished using the
1-Cal and 1/2-Cal Operations.

A) If there is a true horizontal reference surface available

(1) Place the instrument on the reference surface.

(2) When the display has settled, press the 0-Cal button to set the
display to zero.
Zero-point has now been set for absolute measurements.

B) If surface is not known to be level

(1) Place the instrument on a flat surface.

(2) When the display has settled, press the 0-Cal 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-Cal 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.

»¢ Once this operation is done the zero-point is set. However, in case
IB) If surface isnot known to be levell , 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. For best results, follow the procedure Levering
MLeveling in two directions] (P40) to level the surface.
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< 0-Cal, 1/2-Cal Operation >

The zero-point reference is set without an absolute reference by using the
direction of Earth's gravity as a reference.
This can be understood from the following procedure.

Suppose a slope having an angle 6 with respect to the horizontal plane.
Place on that slope a board with a weight suspended on thread.

As seen in the diagram below, the weight will move toward side A of the
board at an angle 6 from the line perpendicular to the slope.

When the board is turned 180°, the weight now moves toward side B of the
board by angle 6 from the line perpendicular to the slope.

Using this method, even without a true horizontal reference, we can
determine the value of the angle 2X 6, where 6 is the angle of the slope
in reference to the horizon.

By dividing by two, we can determine 6, the tilt of the slope.

If the gauge is set to zero on a slope, then when the gauge is rotated 180°
it will show the angle twice the actual tilt of the slope.

If the reading is then halved, it will show the tilt of the slope, and by
adjusting the slope until that reading is zero we can adjust the surface

to horizontal.

Using this method for setting the horizontal reference, the reference set
is always accurate and the gauge reliable.
For an instrument with built in reference, there is a chance that it will be

inaccurate and yet will continue to be used without knowing of the
deviation.

A /

Weight
/X

Gravity Gravity
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Leveling

HLeveling in one direction

(1) Place the instrument on the surface, note the position of the air bubble

on the Secondary Bubble Level, and press the 0-Cal button to zero the

reading.

(2) Rotate the instrument 180° in the same spot on the surface and
confirm that the bubble position on the Secondary Level has not
changed, then press the 1/2-Cal button to halve the reading.

If the Secondary Level reading is different, the surface has a tilt in the
roll direction (perpendicular to the measurement axis,) which may
cause inaccuracy so please reduce the roll by adjusting the surface.

—
w
=

o

=

the surface is level.

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

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

Rotate the instrument 180° again to confirm that the reading is zero and

1) 0-Cal (2) 1/2-Cal
.y ( 3

@
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HBLeveling in two directions (X, Y direction)

(1) For one direction (for example the X-direction,) follow the above
procedure for TELeveling in one direction (P39).

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

(8) 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 gauge placed in any position on the

surface, it is level.

(1

(2)

Y
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Output signal

The measurement value and units can be read off the Data Out Jack on the
rear of the instrument.

The signal is RS-232C compatible.

Use an audio type mini-plug for connecting cable to Data Out Jack.

|

TD (Output)  Transmitted Data
_ CTS (Input)  Clearto Send
- GND Ground

Comm Method Asynchronous

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

Data Length 8 bit

Stop Bits 1

Parity Bit No

Output Signal +5Vto £10V

Input Signal +3Vito X15V

Transmitted data will be 16 characters in each string (Japanese character
set).

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)
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D@®@®6GeGO®® 10 @G® @ G @ (Asymbol=space)
AANAANANT. 23 4 Amm,/ MCRLF Output units of mm/m

AANANANT. 23 AAmm,/” MCRLF "
ANANNAN—=1. 234/ Amm,/ MCRLF "
AAANO. 07 07 A° AAACRLF Outputunits of DEG(°)
AANO. 07 1TAA° ANAANACRLF "
AAN—0. 0707 A° ANANAACRLF "
AN+ETrror AAANANAANAANCRLF Error Output
AN—Error AAAANNANACRLF "

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

HIf the Function Select Switch is set to [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.

MIf the Function Select Switch is set to TOUT]
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-Cal 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 signal - continued

Note 1: 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.

Note 2: 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 operation.

Note 3: If battery voltage is low, display will blink and data can not be
output.

< Timing Chart >

16 character data string

CTS

TD

T1 T2 T3

T1:85usecto~400msec
T2:~140msec
T3 :~400msec
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Transportation method

This is a precision instrument; when carried or shipped, care must be taken
to avoid damage.

Please be careful not so subject instrument to shock, vibration, or
excessive forces when shipped.

HMHand Carrying
* Always transport in supplied case.
* Transport in upright position and not on side or upside down.
* Place into Storage Case with magnet side toward center of case.
(This will distribute weight for better balance when carrying.)
* When transporting by car, place case on passenger seat in order to

minimize vibration and be sure to keep the unit upright during
transport.

B Shipping via Truck or Carrier
* Please prepare a shipping box with internal size approximately 20cm
larger than the storage case in all dimensions.

* Place the instrument in the storage case, and place the case in the box
with all sides protected with appropriate packing material
(such as shredded paper or similar cushioning material).
Pack with enough material to ensure the case will stay centered in the
box and will be protected from shock.

* The case should be right-side up, and the box marked to insure the
box is kept upright during shipping, and not on side or upside down.

Shipping Box

Packing
Material

*¢Leave room for 10cm of packing material on
all six sides.

StorageCase
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Precautions

* This is a precision instrument, handle with care.
While in use and during transport protect from excessive shock, vibration,
or excessive force to the main body or to the measuring surfaces.

* The measuring surfaces on the bottom and side are critical components
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 and side measuring surfaces before storing in the case.

* If not used for a long period, 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 measuring surface.

» Keep away from magnets and strong magnetic fields.

» 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 original intended use.
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Specifications

Model DL—-S3L

Measuring Range | £5.00mm/m,£0.286°

0.001 /m,0.0001°
Resolution(3¢ 1) mm/m,

0.0Tmm/m,0.001°

Operat. Temp. Range | 0~40°C

[17~23°C]

+0.85%rdg (0~*1.999mm/m,0~%0.1145°)
. +1.09 +2~ + + ~+ °

Reading Accuracy +1.0%rdg (2~ *5mm/m,=£0.115~*0.286° )

(x2) | [ 0~40°%C]
+2.6%rdg (0~*1.999mm/m,0~*0.1145°)
*+2.7%rdg (£2~*5mm/m,+0.115~+0.286°)

Repeatability | within £0.005mm/m,+0.0003°

Output signal | RS-232C compatible

9V drycell (JIS S-006P) (1x)

P |
ower Supply =) adapter (100V~240V)
Continuous Use Time Manganese dry cell: Approx. 10hrs.
(3%¢3) | Alkaline dry cell: Approx. 2 Ohrs.

Dimensions 229 (L)X 61 (W)X 215 (H) mm

Measuring Base Dim. | 200 (L) X 55 (W) X 200 (H) mm

Base Perpendicularity | 20+L/10um

Weight 5.5kg
AC adapter (100V~240V)
Accessories 9V dry cell

Storage Case

Instruction Manual

(3%1) When Units set to DEG(® ), 0 to left of decimal not shown.
Resolution is 0.001mm/m (0.0001° ) for readings greater than
+1.999mm/m (£0.1145° ).

(%2) % rdg is "percentage of reading".
+0.85 %rdg may include an error of £0.0085mm/m when the reading is
1.000mm/m.

(3%¢3) Some variation depending on usage conditions.
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