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PREFACE

Thank you for purchasing an LN Series electronic balance.

This balance is equipped with a high precision mechanism. It provides parts counting, percentage
weighing, and limit functions helpful in weighing a certain amount, and has various other functions.
This advanced balance employs a user-friendly program, and the key arrangement is also easy to

operate. In addition, the fluorescent display is eye-friendly, and its high-speed, stable performance
improves your work efficiency.

Check for the following accessories before use.

(1) Main Unit (2) Pan Base (3) Pan

LN210001~310001 : beforehand installed at factory

(4) AC adapter (5) Operation manual (6) Wind shield panel(5pcs.)

X for 220g~620g Capacity
model
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1 Precautions Relating to Use

® This Section "Precautions Relating to Use" sets forth precautionary notes that the user should
observe in order to prevent physical injury to the user and/or damage to property.

® The nature of problems that may result in the event of improper operation, and consequential
effects on the quality and performance of the balance, are indicated under the two categories
of "Caution" and "Recommended," and explained using symbols.

This is a category to indicate improper handling that may
cause physical injury or severe damage to property. Be sure

A CaUtK)n to follow the directions for safe use to avoid serious
consequences.
Recommended This term indicates steps that the user should take to ensure

the quality and reliability of the balance.

Meanings of Sym bols Each symbol is accompanied by an instruction.

Example
o . Indicates a "mandatory" action that should
be executed without fail.
Mandatory Symbol Check Level
Example

. Indicates a "prohibited" action that must not
be executed.

Prohibitive Symbol Do Not Use

[A Caution ]

é,é @ Do not disassemble or modify the unit.
g‘s—_:/ » Could cause malfunction or heat generation
Do Not &
Disassemble

@ € 0Only AC power should be used.

R ’Léf’—:\\ €0nly use the dedicated AC adapter.
Do Not Deviate N . _Use of other types of power or adapters may result
from Ratings " D in heat generation or malfunction of the balance.

€ Do not move the balance when a sample is
\ l;; loaded.
¢ The loaded sample may fall off the pan and cause

Al
Do Not Move & an injury.

@
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4 Do not place the balance on an unstable base
or use the balance in a location where it may be
subjected to shock.

¢ The loaded sample may fall off the pan.

* Accurate measurement may be rendered
impossible.

® By

Do Not Drop

@ Do not lay the AC adapter cable on the surface
of the passage.

¢ Somebody may trip on the cable, causing the
balance to fall off, thereby causing injury and/or
damage to the balance.

Do Not Leave
Afloat

€ Do not use the balance with its adjusters lifted.
¢ The balance will become unstable, preventing
accurate measurement.

Don’t touch with
wet hand

4 Do not touch the AC adapter or balance with
wet hands.
< Danger of electric shock.

Don’t make it wet

/_

q
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@4 Do not use the balance in a location were it may
be subjected to excess moisture.

« Electric shock or short-circuiting could occur.

< The balance may be corroded, with resultant
malfunction.

Avoid excess dust

€4 Do not use the balance in a location where it
may be subjected to excess dust.

* Risk of explosion or fire.

 Short-circuit or lack of continuity may occur, leading
to a malfunction of the balance.

[ Recommended ]

Calibrate Balance

#Calibrate the balance after installation or
relocation.

¢ Measurement values may contain errors,
preventing accurate measurement from being
conducted.




Do Not Apply Force

@ Avoid applying excess force or impact to the
balance.

¢ Place the sample to be measured on the balance
carefully to prevent breakage or malfunction.

4 Do not use the balance in a location were it may
be subjected to abrupt changes in ambient
temperature or humidity.

* Accurate measurement may be rendered
impossible.

¢ Use the balance in an ambient temperature range
of 5°C to 35°C and with 80% or lower relative
humidity.

Do Not Overload

4 Do not leave the balance overloaded (When it is
overloaded, (o - £ ~ r ) is displayed).

¢ Take down the loaded sample immediately to
prevent breakage or malfunction.

4 Do not use the balance in a location where it is
subject to direct sunlight.

¢ The indications would be illegible.

¢ An internal temperature increase in the balance
may lead to inaccurate measurement.

Unplug Adapter

@ If the balance is to be unused for an extended
period of time, unplug the adapter.

¢ This conserves power and prevents deterioration.

@ Do not use volatile solvents for cleaning.

¢ The body may be distorted.

¢ To clean the unit of stains, use a piece of dry cloth
or cloth soaked in a small quantity of neutral
detergent.

€Do not use the balance in a location where it
may be subject to air from an air-conditioning
unit.

* Extreme changes in the ambient temperature may
result in inaccurate measurements.

(%20
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Do Not Use Q

€ Do not use the balance on a soft floor.

¢ When loaded with a sample, the balance may tip or
move, preventing accurate measurements from
being conducted.

e
gi@

Check Level

€ Do not use the balance when it is tilted.

¢ When the balance is tilted, an error may be caused,
preventing accurate measurement from being
conducted. Place the balance on a level surface.




2 Names of Component Parts

2.1  Main Unit _ _
Wind shield

[220g~620g capacity models| _—
] I Pan

] E/

Adjuster Fixed legs

|1ZOOg~15kg capacity models|

i21kg,31kg capacity model|

Operation key

— \ D-SUB9P RS232C

output connector

jum— |
(male)
Y
D ‘ \ DINS8P connector for

peripheral device

output
Jack for the AC adapter Antitheft hole
(Use a wire, etc., through
the hole for preventing to

be moved.)

Cover for a hanging hole.

S Inside is installed hook for under weighing for 220g~620g and 21kg,31kg
model.
For 1200g ~ 15kg capacity model, optional under weighing hook is
necessary
* |t is necessary to perform Span adjustment in the case of measuring with
D a lower plate using a lower plate. When NET is displayed, weighing range is

reduced and we cannot weigh up to the full capacity. In this case, use
external weight having 50% or more of the full capacity and less enough not
toshow" = - £~ ~ "for such adjustment or test.



2.2 Displayed Signs and Operation Keys
r A
<€ A NI, @ CAL @ [=> B/ Net #5 >
<0 PcsGN
<o
= = s e = e e -Hw-t
DI EANANANANANANA N7
\_ J
2.2.1 Displayed signs
Display Description

ke g Kilogram, gram
- _o-  |zewpont
- Minus ]
© Net | Taesgn
"""" BG  |Grossweight ]
""""" O | Indication of stable balance (If this light is off, the balance is unstable.) |
""""" 0 | Indicates that the addition function is enabled for accepting an additional load. |
"""" Pcs | Patscounfng
6N |Ganuwit ]
""""" % | Percentage weighing |
I Unitconverng ]
s Displays asumtotal. |

= Displayed when data is output in compliance with ISO/GLP/GMP.
""""" @ |Lohsupwhendateftimeis being setordisplaved.

Blinks during interval output.

| Judgment result display when the limit function is used
 mom |1 Momme ]
S w | Indicates that the value is set in memory (f it is flashing, the value is being |

saved.)

"""" CAL | Lights or blinks upon span adjustment or when Advice CAL is in operation. |

¢ Bar graph
(Refer to Hints on page 42).

Battery indicator. As the battery gets weaker, the sign is changed into [__4] ] or
[0] 1. (Refer to Section 15: Operate on Batteries on page 71).




2.2.2 Operation keys and their functions

LIN
®

. OO,
©ﬂ ©

0ol g e

ViBRA

Operation key Function

key Turns the balance on or off.

- Starts output.
CRN=T ;

Also used to cancel the operation to set date/time.

[Short press] Starts the setting a count or a percent.
key [Continuous press] Starts the setting of a limit value when the limit
function is enabled.

©

[Short press] Switches the measurement mode.
- [Short press] Used to enter numerical values.
key :
[Short press] Used to select a function to set.
[Continuous press] Calls functions.

[Short press] Used for zero-setting or sets the display to zero by tare

range.
key [Short press] Used to enter numerical values.

[Short press] Used to select a function.

@ The arrow keys function in the same way as the key or the
OO Arrow keys key when you set a function or enter numerical values for
@ additional functions.
LED Stand b Lights up when the power is off (standby).
(green) y * The LED does not light up when the balance is operated on batteries.
LED - Lo
Sleep Lights up when the auto sleep function is enabled.
(orange)




3 Installation of the Balance and Operation Check

3.1 Installation

1 Attach the pan base and pan
to the main unit.

Attach the pan base to the main unit. Be
sure that the "FRONT" indication is on the
display side when attaching the pan base.
Align the bosses on the body with the holes
on the pan base before fastening the
screws.

After attaching the pan base, put the pan
on it.

2 Level the balance.

©|| X

Position of the air
bubble in the level

Turn the adjusters so that the air bubble of
the level is within the red circle.

<Caution>

Be sure that none of the adjusters is lifted
from the floor.

Connect the AC adapter to the balance.

<Caution>

(Refer to Section 15, "Operate on
Batteries," on page 71 if the battery option
is employed.)

3.2 Windshield setting (for 220g~620g capacity models)

1. Set a small panel in a large panel.

An edge with step should face the same side.

2. Set the other panel in the assembly above.

3. Place the windshield along the guide.




3.3 Operation Check
3.3.1

Turn the power on and off and check the display

< * ..% UTUgIR I, B2 CAL@ =>B/6 Net #2 >

¥ EAAAARAAAAM.:

Connect the AC adapter.

The balance enters standby mode, and the Stand by
lamp (LED) lights up.

Press the key.

When the display is turned on, check it for any
missing signs.

Check changes of the display.

—0—

7T

J

Give the pan a slight press, and check that the
display is changed.

L1 g
Check that the display goes back to zero when you
ﬂ ﬁ lift your hand.
'—/ ':_: :l_' /—’g
Press the |[On/Off |key again.
Stand by The balance enters standby mode, and the Stand by
| lamp (LED) lights up.
3.2.2 Set a Tare Weight
1 Puttare (container) on the balance. Put tare on the balance, and the weight is displayed.
I0000e

2 Reset the display to 0.

w —0— Net
]
Zer( re
—

I
I3

g

Press the [Zero/Tare| key.

The tare weight is set, and the display is reset to
zero.

3 Put a sample on the balance.

The net weight of the sample in the container is
displayed.




# Weigh additional samples

4 Reset the display to 0. Press the [Zero/Tare| key.
The gross weight of the sample on the pan is reset to

w —0— Net
77
re

Zer( g

5 Put an additional sample on the balance. The weight of the additional sample is displayed.

In this way, you can add a sample and weigh it by

Net pressing the key to reset the displayed

weight to 0.

KN}
£
[

3.2.3 Display a gross weight

This is the function to display gross weight of samples with tare. Sample weight with tare is
referred to as gross weight, and sample weight excluding tare is referred to as net weight. Gross
weight can only be displayed when the balance is used as a weighing machine.

Put tare on the balance to set the tare weight.

—0— Net
LIS
Put a sample to weigh on the balance.
i At this point, the net weight of the sample is
[ displayed.
o8

Press the [Function| key once.

8/6 The gross weight including the tare weight is
displayed.

Y]
1
]
Dl
]
[

When you press the [Function| key again, the balance
is reset to the normal mode.

Net

[
[
]
[
]
7

Fu n
E The B/G sign is displayed.
%

Caution:
1. Gross weight can only be displayed when the balance functions as a weighing machine.

2. While gross weight is displayed, you cannot set the tare. You can only adjust the zero-point.

10



% Hints *

The following description applies commonly to the weighing machine, parts counting, percentage
weighing, unit converting, and gravimeter functions.

1. Asmall amount of current is still flowing after the balance is turned off.
In a standby state, the Stand by lamp (LED) is lit. When the balance is turned on, the LED
goes out.
* The LED does not light up when the balance is operated on batteries.

2. The bar graph indicates the current load condition in relation to the weighing capacity. As the
load approaches the weighing capacity, the bar gets closer to the right end.
* When a tare range is set, the weight is still reflected in the bar graph even if the display indicates 0.

3.  When the balance is stable, a circle is displayed. When it gets unstable, the sign goes out.
When the balance is affected by wind or vibration, numeric values on the display may flicker or

the "stable" sign may go out. In such a case, reset Functionl (refer to page 13) to improve the
stability by referring to the following table.

Items of Functionl

Influence of Stability Response Setting the lowest digit of
wind or Judgment Speed display for Unit A (B)
vibration Y 5 rE (&2, A

[92]

3

2
N
N
N,

Ny
Ny
Ny

Large

1
1

If the influence of the wind or vibration is small, set these setting items of Functionl higher. Set
these items lower as the influence is increased.

t o .
497338 :

J

1
i)

In NN
L g

Unstable Stable

4. When you reset the display to 0 or set a tare range, the display indicates 0, and the [0 ]
sign is displayed. When you set a tare range, the [Net] sign is displayed.

—0— =0 Net

In Nl

7

g Lieg
* When the zero-point deviates from the true zero-point * When you set a tare range, the display indicates
by one fourth of a division, the -0 sign goes out 0, and the Net sign is displayed.

5.  When a tare range is set, the weighing capacity is reduced accordingly. Weighting capacity =
original weighing capacity — tare weight

6. When [= - £~ ] is displayed after an object is put on the balance, it indicates that the
weighing capacity is exceeded.

7.  When you remove the pan, and the zero-point falls bellow the original zero-point, [ = = ~ i~ ]
is displayed.

8. With any of the parts counting function, percentage weighing function, or unit converting
function, the display still indicates zero when you press the pan unless any weight data of a
sample is stored in the memory.

9.  When you turn on the balance, it starts in the mode when it was turned off. For example, if you
turn off the balance in the parts counting mode, it starts in the parts counting mode when it is
turned on the next time.

11



4 Functionl

4.1 Setting and Check

1. Call Functionl. Keep pressing the |[Function| key. When the display is
changed to [~ s~ = ], release the key.

Now you can set Functionl. The first setting item is

i-n g
E]

-

Iy

2

Il

) displayed [ { SEE .
. Key released (Refer to Section 4.2: Description of Functionl on
Continuous press page 13_)
2. Select the next setting item. Every time you press the |[Function| key, you are

moved one item forward.

Fu

)
Iy
1M
"
-
[y

3. Change settings. Every time you press the [Zero/Tare| key, the value in
the right end is changed. Make appropriate settings.

Zerd

)

4. Complete the setting of functions. Press the key, or press the [Function| key several
times until the balance enters the measurement
mode.

The setting of functions is completed, and the
balance goes back into the measurement mode.

15D

* The setting values of Functionl are held after the power is turned off.

Function setting using the arrow keys

Using the arrow keys located on the right side of the display can make function setting operations
easier.

You can use the arrow keys instead of the key or the key when any Functionl

item is displayed. The arrow keys can be used as shown in the following figure:

Increase number

Return to the previous item @ @ Proceed to the next item

Decrease number

12




4.2 Description of Functionl

Item Set Value Description
¥ ! | Weighing machine (only supports weight measuring)
~ | Parts counting (parts counting and weight measuring)
= | Percentage weighing (weight percent measuring and weight
Weighing Mode {  SFE | _______|measuring)
/| Unit converting (coefficient multiplying and weight measuring)
5 | Gravimeter (measurement of specific gravity)
& | Statistics function (statistical calculation and weight measuring)
Medi Vo R /7 | Water
edia | {0 L e
g Phoes { | Any liquid other than water
S % “ /7 | Only a specific gravity value
E g Output data 2 dod ! | Specific gravity, weight, and water temperature or the specific
%_ IS gravity of the media (liquid)
(o))
5] 7 ; ; ;
8 | Auoouput | i3 Ao |70 |Disabled @rindkeyisusedforoupuy |
{ | Output once after a specific gravity measurement.
+ /{7 | Disable additional functions.
- ) _ { | Addition function = [ A 1]
Additional Functions c S5EL e e B SRR R LR e SR EEEEEEEEEEREE
______ o | Limitfuncon i Referto Section 4.3,
I | Addition and limit functions 1 Additional Functions
Auto-Zero 5 . 7 | Disable Functions to automatically adjust for a slight zero-
(Zero Tracking) ' e % ¢ [ Enable point deviation.
i
*’__, Wide (Mild)
Stability Judgment - S5 :_, !
----—-=L_| Narrow (Strict)
-
7 | Measurement by consecutive weighings
_______ B
_______ -~
— _ c | Fast
Response Speed S -k -
p P ] () %3 .
v/ | Slow
5
7 | Stop input/output
# { | Numeric 6-digit format
Interface A IR < | Numeric 7-digit format ' Refer to Section 4.4:
3 | Extended 7-digit numeric format i Interface.
Y/ | Special format
) - R ~ | | Special formatl 1 Displayed when the setting
Special formats b RS S T Shesial formaiz T Lis[A (R ]
7 | Disable the Cal key.
#1 { | Span adjustment with built-in weight Displaved onl o
i Auto-span adjustment ; Displayed only on the
Span Adjustment 7 PR~ B SEEEEEE - | (Auto:s F—)———_——J——j——_——)——, ———————————— ' LN**R series balance.
Span Test =0 ~ | Span test with built-in weight !
2 5 | Span adjustment with external weight
</ | Span test with external weight

A star (¥%) denotes a factory setting.

#¢1 denotes a factory setting for the LN**R series, and 72 denotes a factory setting for the LN series.

13



Item Set Value Description
- - 7 | No display
ek 8 8L 1T | Displays the bargraph T
/1 | Disable (for continuous use) Available only when
Auto Power Off 9 AR "~ ! | Enable (the power is turned off 3 minutes | Operated on
later) batteries.
7 | Disable
Auto sleep A AS % ! | The balance goes into sleep mode 3 minutes later when itis
operated on AC power.
ey
c | kel
R e
5 (192 1(02)
______ sllb e
______ ez E ol
Unit A bl WA g | Idvyt 1wy
""" gl &N j@an
""" A |14) 1t Hongkongy
""" & | (4] » Upperright] (t_Singapore Malaysia)
""" T |14} »Lowerright] ®_Taiwan)
""" o [[mom]
""" o1
o/
Unit A Lo - ’_:, Fine
Min. indication setting | == =7 [._____ =
v | Rough
. i
/7 | None
_______ 0 12
______ = I
______ S S R
______ 2 |19z 10
______ ellb I
. 5 7119z i 1z
unite b3 ub G | dhwtc Twy T
""" gl &N j@an
""" A (1] 1@ _HongKongy T
""" & | 1] » Upperright] (I_Singapore Malaysia)
o C |t e Loverrigng @ Tawar)
______ g mom
E|ITo 1 (o)
) Fine . _ .
Unit B U * To be displayed when [~ 5 ../~ ] is other than
Min. indication setting b5 db l a1
Rough

A star (%) denotes a factory setting.
“1 denotes a factory setting for the LN series, and 72 denotes a factory setting for the LN**R series.

14




Item Set Value Description
“*1 [ | Disable
Advice CAL s AdL - b o e
%2 | | Enable
Compliance with - -, o | %4 |Disable ]
ISO/GLP/GMP B RET ! | Enable
Output of i | Disable
. CAL and =2 R
= spantest |= * HHE /
o p % [ | Enable
§ @ results
T Data B ¥ [/ | Disable
N compliant |52 o IR e
213 with GLP ' | Enable
L ;
o= . !
Printed o oo L
— 2 =, =
Language ' | Japanese (Katakana)
{ | Output in Year-Month-Day format.
Date Display FodREE < | Output in Month-Day-Year format
“ 3 | Output in Day-Month-Year format.
_ _ *[] | Disable
Time Stamp Output L. oo R Hy R e e R RN
i | Outputs time together with measurement data.
! | Reset the display to 0 immediately after the Zero/Tare key is
Set Tare Range - = o fPressed ]
9 ™ = " | Reset the display to 0 when the balance is stabilized after the
Zerol/Tare key is pressed.
o “ [/ | Disable
Store Tare dEFRAE e e
i | Enable
/{7 | The balance goes into the standby mode when the AC adapter is
Direct Start L o5k | |Puggedin. ]
i | The balance is turned on when the AC adapter is plugged in.

15



4.3 Additional Functions

Displayed when [Z 5 £ L ]is other than [].

2
Item Set Value Description
. _ ¥ [ | Always judge (even when the balance is unstable).
Condition 2l Lo i e e R LR EE R
~ | Judge only when the balance is stable.
Above +5 ticks is covered in the judgment.
o5 1 | (The range +5 ticks or less is not covered for judgment including
Range to Cover e . []_eg_a_t!\{?_\/_qu_e_s_z _______________________________________________
¥ { | Full range judgment (including negative values)
! | 1-point scale (OK/LO)
Point Scale 23 P
Y/ | 4-point scale (scale of 1 to 5)
¥ { | Judge by absolute values.
Jud e b ] ] T o [
ge by =hosA ~ | Judge by deviation values.
¥ | Buzzer is turned off for rank 1 (LO).
Buzzer for rank 1 F8 Rl |
! | Buzzer turns on for rank 1 (LO).
‘ ‘o SE BLE Y1 | Buzzer is turned off for rank 2 (OK).
Buzzer for ran - N R e S eyttt
SR ! | Buzzer turns on for rank 2 (OK).
_ _ | Buzzeris turned off for rank 3 (HI).
Buzzer for rank 3 D - B R e T
! | Buzzer turns on for rank 3 (HI).
¥ {7 | Buzzer is turned off for rank 4.
Buzzer for rank 4 P A - W B e P
! | Buzzer turns on for rank 4.
_ _ | Buzzeris turned off for rank 5.
Buzzer for rank 5 P A T T R T
! | Buzzer turns on for rank 5.
+ { | Displays HI, OK, LO, or the rank.
How to Indicate Results | &AL L. = | Bar graph for the 2-point scale (Available only when you select the
2-point scale)
X _ ¥ { | Output all the time (independently of external signal input).
Relay output control™ | /4 r.oez oo S S
~ | Controlled by an external input signal.
Addit o o o % { | Cumulate function
ition operation - R R i e e e e R e
P S 2 | Net addition function

*1  Set[Z'f .oz =] when the limit contact output option or the full pack option is used. Otherwise, use
[ZA rooc .
*2  Displayed when [Z S £/ ]is[ {Jor[F].

16



4.4 Interface

Displayed when [A  {F]is[ /~*].

Item Set Value Description
7 | Stop output
i | Output continuously at all times
~ | Output continuously if stable (Stop output if unstable)
| output once when the [Prin key is pressed (regardless of whether |
_______ T |thebalanceisstable orunstable). |
Output once when the balance is stable. After any sample is lifted
Y | causing the display to show zero or less value, outputs the next
___________ time any sample is put on again and the balance is stabilized. |
Output Control F Output once when the balance is stable. Stop output when
5 | unstable. Outputs once when the balance is stabilized again
.- -____| (including the zero point) even if itis notreloaded. |
Output once when the balance is stable. Output continuously
& | when unstable. Output is stopped after a single output when the
.-....._|balanceis stable evenifitis notreloaded. |
# "7 | Output once when the key is pressed if the balance is stable.
~ | Output once immediately after a specified interval.
| output once immediately after a specified interval if the balance is |
P}
stable.
s { | 1200 bps
~ | 2400 bps
Baud Rate B2 kL = | 4800 bps
-/ | 9600 bps
5 | 19200 bps
/7 | None
Parity &3 PR { | Odd Displayed when [5  {F.]is setto [Z'to~].
~ | Even
Data Length i - Vi v | ot
ataLength (A~ oL -
9 Boek x& [8bits _ -
T Ton Displayed when [£. {F ]issetto[F,H].
— - - 1
Stop Bits 5 S5E 0 - s ety iy
P o 2E Y= | 2 bits
o # /7 | Embed 0 (30H).
Unused Higher Digits | & A m |r--m-mmsofoommmmm s mmm oo oo oo oo
9 9 e e { | Filled by space characters (20H).
- - # { | The AOO and Exx responses are used.
Response Commands | &% r~£5% |------- T e LS LR R R
P oL e ~ | The ACK and NAK responses are used.

A star (¥¢) denotes a factory setting.

* The data output interval is 0.1 to 1 second for continuous output.
(The interval varies with the measurement conditions, etc.)
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5 Function?2

5.1 Setting and Check

1 Call Function2. Press the [Function| key while holding down the
Zero/Tare| key.
Press the [Function| key while holding down the
[zerolTare] key. When [~ o~ = '] is displayed, release the key.
The display will be changed to show [ / id 0
r"_ [ g /:_'
Key released
2 Change settings. Use the key to select a setting item.
Change the setting in the right end with the
Poid key.
3 Complete the setting of functions. Press the key, or press the [Function| key several
times until the balance enters measurement mode.
The setting of Function2 is completed, and the
balance goes back into the measurement mode.

5.2 Description of Function2

Item Set Value Description
¥ Set f DN , ., {7 | Disable
etup o 0. I R s
P ' - { | Enable
* Setting ¥ /7 | Disable
instrumental error of | & /1M [T [ Enable T
the weight in use
* Calibration of Built- | o, _ -5 | ¢ |Disable Only supported by the LN**R series
in Weight - R ! | Enable
% /7 | Do not use.
Use of weight error | E M i ngght error values set are usgd upon span / span.
adjustment to use external weights or when a built-in
weight is to be calibrated.

A star (7¢) denotes a factory setting.

Caution:

The setting values for the items marked by an asterisk (*) are reset to factory defaults every time
you call it.
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6 Weighing Mode

You can select a weighing mode from the five types in Functionl: a weighing machine, a parts
counting, a percentage weighing, a unit converting, and a gravimeter. All the weighing modes
except for the gravimeter support additional functions (the addition function and the limit function)
depending on the display unit.

6.1

Measurement Modes

When you select a weighing mode and additional functions, you can weigh samples in different
ways as shown below. Every time you press the key, the measurement mode is switched.

Weighing

Measurement Mode

Additional Functions

Mod - - — — Remarks
ode Unit Function Addition Limit
Unit A Weight measuring O O
Weighing | YMA®B/G) | Grossweight | R I I
machine Unit B Weight measuring x x
Unit A (2) Cumulative weight Display x
Pcs Counting O O
Pats | ZPes ] Cumulative count || Display |
counting Unit A (Pcs) | Average unit weight x x
Unit A Weight measuring X x
% Percent measuring O O
Percentage | _ =~ L T T T T
Balance [ 2% || Cumulative percent | | Display | > |
Unit A Weight measuring X x
# Coefficient multiplying O ©)
Unit P
converting | =* | Cumulative sum | Display | > |
Unit A Weight measuring X x
Gravimeter g Meas_l_Jremer_lt of » « The WEIE]fEIt unit is
specific gravity fixed to "g".
Sftatis'tics g Statistical calculation % X 'I_'he We'?“,,t unitis
unction fixed to "g".

* O: Supports both measurement and display.
x: Does not support measurement or display.
Display: The addition value is displayed.

You can select g, kg, or another unit for Unit A and Unit B.

6.2

Weighing Machine

The weighing machine function only supports g, kg, and other units of weight. This function also

allows the display of a gross weight (refer to page 10).
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6.3 Parts Counting

The parts counting function employs an automatic memory update method, also referred to as a
Self Counting System. When you put a specified number of samples on the balance, and put
additional samples, the balance automatically updates the average unit weight of the samples.
However, you cannot add more than two times as many samples as the first reading. This
mechanism allows accurate counting.

6.3.1 Sampling

1 Select the parts counting function. Select the parts counting function[ / 55 £ ~]in
Functionl.
Then, press the key to return to the measurement
! REE 2 mode.

The weighing mode is changed to "parts counting".

Pcs Place a tare container on the balance as appropriate.
o
2 Start sampling. Press the |[Function| key for a few seconds.
When the display indicates [/ 5 = £.], release the
U SEE key.
Ful In Key released
Gontinaout press W The display then blinks [z~ / Pcs].
This indicates to put 10 samples on the balance.
NT 7/
N~ o (]
"w/ orm IIISI 7
1 >
3 Change the number of samples as required. If weight variation is significant between samples or
How the value changes unit weight is light, press the key to

sufficiently increase the number of samples.

|_> ‘I ’I_‘I j
@f e Each time you press the key, the value in the right end

Zerd e pu = is changed. Select an appropriate value.
—3 [ (J If you do not need to change the number, skip this
17077
[N NN] Step
4 Put a sample on the balance. Put the displayed number of samples on the balance,
and press the key.
NI The display then blinks [ /7  Pcs].
[ N l\l_'//P‘c\s
< e
Ful n T —
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5 Put additional samples on the balance.

Add no more than two times as many samples as the
displayed number and wait until it is stable again. A
beep will sound and the memory is updated.
Repeating this operation will improve the resolution of

parts counting, resulting in more accurate
measurements.

< A—
M
2

5 Save the average unit weight of the samples.

Press the |[Function| key to complete the update of the
memory.

The balance beeps to indicate that the average unit
Pcs weight is saved, and then goes back into the
measurement mode.

My
n

Y¢ Hints Y

1.

The [5 . A ] display that may be shown during a memory update of average unit weight
indicates that you added more than two times as many samples as the displayed number and
thus the counting accuracy is poor. Do not add too many samples at a time. Gradually

increase the number of samples to increase counting accuracy.

The [F = ] display during a memory update of average unit weight indicates that the number
of samples you added is too small and the counting accuracy is poor. Add samples until the
[~ o =] display is turned off to improve the counting accuracy.

Even when these indications are displayed, you can press the Function key at any time to
store the average unit weight. In this case, however, counting accuracy is low, and a counting
error may be caused.

When [L - £ ~ ] is displayed, it indicates that the average unit weight is too small for the

balance to count the samples. For more information on the minimum unit weight supported by
the parts counting function, refer to Section 17: Specifications on page 73.
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6.4 Percentage Weighing
6.4.1 Set areference weight by weighing an actual sample

You can make the display indicate the weight percentage (%) of a sample with respect to a
reference sample weight.

1 Select the percentage weighing function. Select the percentage weighing function
[/ SEFE FinFunctionl. Then, press the
key to return to the measurement mode.

The weighing mode is changed to "percentage
\__‘—"> g % weighing". Place a tare container on the balance as
appropriate.

-

.

]

2 Set areference weight. Press the key for a few seconds.

When the display indicates [~ 5 £ £], release the
key.

Fu n F.

U]

)

£k

) Key released
Continuous press

3 Put a sample on the balance. The weight display begins to blink. If you have already
set a reference weight, that value is displayed.
~ |- Put a reference sample on the balance.
e 000s
L s |
4 Save the reference weight. Press the key.
The balance beeps to indicate that the value was
saved, and then goes back into the measurement
mode.
Fu n
5 Putasample to weigh on the balance. The display indicates the weight percentage (%) of the

sample with respect to the reference sample.

%

Ry}
X
(XN

Caution:

The least significant digit of the percent value is automatically selected in accordance with the
reference weight saved.

Min. display digit Range of Reference Weight

" Reference weight < Lower weight limit

1% Lower weight limit < Reference weight < Lower weight limit x 10
0.1% Lower weight limit x 10 < Reference weight < Lower weight limit x 100
0.01% Lower weight limit x 100 < Reference weight

You cannot set a value below the lower weight limit as a reference weight.

* The lower weight limit depends on the model. For more information, refer to Section 17:
Specifications on page 73.
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6.4.2

Set a reference weight by entering a value

You can enter a reference weight in the balance, and then make the display indicate the weight
percentage (%) of a sample with respect to the reference.

1 Set a reference weight.

Fu n

FosEE

Continuous press

Key released

Press the key for a few seconds.

When the display indicates [~ 5 £ k], release the
key.

The weight display begins to blink. If you have already
set a reference weight, that value is displayed.

2 Enter a reference weight.

Press the key.

A () blinks in the right end of the display.

w Ny
7
Zer{ re M /}_!\g
3 Select a number. Minus Every time you press the ey, the mumber
SO 17~ e - changes.
Decimal point

4 Digit selections to enter a reference weight.

M

~
~

[N
K]
Dy

23
Ny
<0

Press the key so the number entered is

shifted to the left, and you can enter the next digit.

5 Save the reference weight.

Press the key.

The display indicates the weight percentage (%) of the
sample with respect to the reference weight.

6 Put a sample to weigh on the balance.

]

|
]
g
~J
=

|- T

Put a sample to weigh on the balance.

The display indicates the weight percentage (%) of the
sample with respect to the reference.

Use the arrow keys to enter values

You can use the arrow keys to enter values instead of the key or the key.

The arrow keys can be used as shown in the following figure:

Move to left input digit @

Increase number

O,
)

Decrease number

@ Move to right input digit
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6.5 Unit Converting

The unit converting function multiplies the weight of a sample on the balance by a saved
coefficient, and displays the result.

1 Select the unit converting function. Select the unit converting function in Functionl

1M
|
-
3

[/ SFEFE ] Then, press the key to return to
the measurement mode.

The weighing mode is changed to "unit converting."
Place a tare container on the balance as appropriate.

Set a coefficient.

L gy}

- —
S'.'_

Ful ) Key released

Continuous press

Press the key for a few seconds.

When the display indicates [Z. 5 £ £.], release the
key.

The display blinks a coefficient. If you already have set
any coefficient, that value is displayed.

Enter a weight.

Press the key.

A [[] blinks in the right end of the display.

Zer( re

&

4 Select a number. Minus Every time you press the key, the number

=02 (37~ e- changes.
Decimal point

5 Select digit places to specify a coefficient. Press the key so the number entered shifts

NP to the left and you can enter the next digit.
" i
} \
6 Save the coefficient. Press the key.
The balance beeps to indicate that the value was
NI saved, and then goes back into the measurement
" =35 mode.
[N
T

Put a sample to weigh on the balance.

The weight of the sample is multiplied by the
coefficient, and the result is displayed.

Ny
3
3
3

Example)
4700 (displayed) = 2.35 (coefficient) x 2000 g (sample)

You can use the arrow keys to enter values instead of the key or the key

(Refer to page 23).
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6.6 Gravimeter

When the balance is used as a gravimeter, specific gravity is measured by hanging a sample, thus
requiring an optional hooking device. Any net or cage, hanging strings, or containers that may be
required to hang the sample on the balance should be prepared by the user for the particular
sample to be subjected to the measurement.

The measurement method complies with the requirements specified in JIS Z 8807, "Measuring
Methods for Specific Gravity of Solid."

6.6.1 Measurement procedures for specific gravity

1 Preparation for specific gravity measurements Put the balance on a pedestal and attach the hanging
e hook. Hang a cage or the like that is used for holding

E the sample.

As the sample weight is also measured in water,
prepare a container with water whose size is enough
to put the entire cage into the water.

Hanging measurement  Container with water (media)

2 Set the balance for gravimeter and select the Select the gravimeter function[ / 5 £/~ 5S]in
media. Functionl.

Select [} : water] or [ {:Other than water] for the

;
| SEE S ':> (i nEd B media[ { { f1E ).

3 Display weight Press the key to show the weight.

With gravimeter measurements, [,=/] will be indicated
above the [g] symbol.

3
g3
m

4. Measure the water temperature in the Press and hold the [Zero/Tare| key to enter the
container and enter the value into the balance. temperature setting mode and then enter the water

temperature (for any media other than water, enter the
specific gravity value of the media). (Refer to the
descriptions on page 27 for the procedures to enter

w N / A\ |/
(50 dE the value.)
Zerq e ] The value entered is held even after the power is
Contintoue turned off.
ontinuous press
5 Reset the display to 0. Press the [Zero/Tare| key while only the cage is hung

to reset the display to zero.

=]
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6. Measure the weight of the sample in the air.

]
[
J

1
M
12
[nay]
7

Measure the weight of the sample put in a cage or on
a pan, in the air.

After the weight display is stable, press the key to
enter the weight.

When the weight is entered, a [«] is displayed in the
bottom left of the display and a [A] is shown in the top
left part of the display.

7. Submerge only the hanging cage and set to
zero.

4
JI:\

Before the measurement in water, submerge only the
cage and set the indication to zero.

This is for removing any residual error due to the
hanging cage.

* Pressing the key after entering the sample
weight in the air will clear the weight value entered.

8. Measure the weight of the sample in water.

4
X1
u
23
3.
.
(]

Put the sample on the hanging cage and submerge
the entire volume.

Be careful that the cage does not touch the bottom of
the container.

After the weight display is stable, press the key to
enter the weight.

9. The specific gravity value will be displayed.

When the weight is entered, the resulting specific
gravity value will be displayed.

The [P>] symbol will be lit in the top right of the display
while a specific gravity value is displayed.

Specific gravity is has no unit.

10. Return to weight display by the key.

1
my
I3
] I}
(]

When you press the key while a specific gravity
value is displayed, the display returns to the weight
display of the gravimeter function.

Y Hints ¢

Measurements with smaller size samples may result in some variations in the measured specific
gravity values. In particular, any sample whose specific gravity is larger tends to show more

variation.

Use as large a sample as possible for obtaining more stable measurements.
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6.6.2

Entering water temperature or the specific gravity of the media

This is for entering correction data for the liquid media to be used for the measurement. Enter
water temperature if the media is water. Otherwise, enter the specific gravity value of the liquid.

Use Functionl for selecting the media as follows:

Correction data input procedures

1 Set the balance for gravimeter and select the

media.
:D i

r
nE

C3

i SEE 5

_
o

Set Functionl to select gravimeter and select either
£ : water] or [ { : Other than water] for the media

1 |y |
[/ HEA]

2 Call the mode to enter a correction value.

o

Zer(

\‘/\‘/

(=¥

L

I3

re
—

Continuous press

Press and hold the [Zero/Tare| key to enter the
temperature setting mode and then enter the water
temperature (for any media other than water, enter the
specific gravity value of the media).

If the media is water, [ = ] is displayed on the right
side of the display. Otherwise, [~ W] will be
indicated instead.

3 Press the [Zero/Tare| key.

w : ‘ /
Iwd
o
Zer re N

Press the [Zero/Tare| key.

The [£] indication blinks.

4. Enter the value.

W =>/0= 1=

Minus

f~H2e-2
Decirnal point

Use the [Zero/Tare] and [Function] keys for this entry.
The key is used for incrementing the figure
and the key is used for moving the digit to
the right.

(This operation can also be made by using the arrow
keys. Refer to page 23).

5 Save the value.

Upon completing the entry, press the key to return
to the weight display mode.

Caution

The acceptable range of numeric entry is specified as follows:

Media Input Data Range
Water Water temperature 0.0t0 99.9°C
Any liquid other than water Density 0.0001 to 9.9999 g/cm?

If any value outside the above specified range
value within the range will be set.

is entered, either the minimum or the maximum

The value set is held even after the power is turned off.
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6.6.3 Gravimeter measurement data output
(1) Output before gravimeter measurement

With the gravimeter function, the operation is with the [5 { == "] (output once when
key is pressed after it is stabilized) mode, regardless of the setting by [& {m.c.].

(2) Output while specific gravity is displayed

[ /2 o l]is used for selecting the output contents.

The output method can also be selected by [ / = ~ =]

(3) Output (print) format

When "specific gravity, weight, and actual water temperature or density of media" are all

selected in [ /= =], .... If "specific gravity only" is selected, only the second line value will
be output.

In addition, if any statistical calculation is made for the printer, the values in the second line will
be printed being prefixed by a serial number.

Language selection between English and Japanese for printing is made by the GLP function

[£ 3 . F]of Functionl.

1) When water is selected

English Japanese (Katakana)
1] 2 3 4 5 6 7 8 9 | 10] 11| 12]13] 14 15 1] 2 3 4 5 6 7 8 9 10111213 14§ 15
i [D|E[N|S[T|T[Y S|o[L|1]D A EIEIEAIS A E)
2 X | X | .| X|X]|X 2 X | X| .| X|X|X
s [S|A[M[P|LE WIE[I|G[H|T s o al9ulaly
4 X|X| X[ X | X| . |X|X]|X g 4 X | X | X | X|X X | X | X g
s |[TIE|M P E|R|A|[T|U|RE N O [W s [TV R[4 [F ][>
6 X | X | X|X|X|xX|Xx X C 6 X | X | X[ X|X|X|xX]|.|X C
7 7

2) When other than water is selected

English Japanese (Katakana)
1] 2 3 4 5 6 7 8 9 1011 12]13] 14 15 1] 2 3 4 5 6 7 8 9 1011 12]13] 14] 15
1 [D[E|IN[S|IT]T]Y S[o[L][1][D [ EIEIEAE PN EN)
2 X | X | .| X|X]|X 2 X | X | .| X]|X]|X
s [SIA[M[P]LJ]E WIE[I|G|H]|T 3 | ENZADRER]
4 X | X | X[ X|X]| . |X]|X]|X g 4 X | X | X | X|X X | X | X g
5 ID[E[N|S|[IT[T]Y MIE[D|].]L|I[Q s N TIAIB[A[S[VIR]7
6 X | X | X | X |, |[X|X]|X]|X 6 X | X | X | X X | X|X|X|d|s
7 7
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6.7 Statistics Function

This is a function to collect weight data and display statistics such as the maximum and average
values. Regardless of which function is selected, the measurement unit is set to “g,” and the
minimum value is displayed to the maximum number of decimal places available.

6.7.1 Calculation items

The statistics displayed by the statistics function (calculation items) are as follows:
To find out which calculation item is currently selected, see the display examples below.
<Jindicates that [«] is lit, and <] indicates that [«] is not lit.

Calculation item Display example
Maximum value :, ITno Dst
3 A e A I B -4
- < it
Minimum value i 99195 4
Average value d 3t
g > 00 154 ¢
it < 5T
Standard deviation < EETPPE T e
L ARETCC
Range (maximum value - * . -
minimum value) < e 8
Coefficient of variation B .
q Hooo iIan %
Number of data points : o TE
1L
<
SUM < =T z
21] 00 lAEH g

* The average value, standard deviation, and coefficient of variation are calculated using the
following equations:

N ()= (2 %)*

1 : -
Average value = —in ; Standard deviation = ' : ; and
N & N (N -1)
Standardieviation
Coefficient of variation = x10Q(%)

Averagevalue
where X is the ith measured value and N is the number of data points.
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6.7.2

Operational procedure

1. Start the statistics function.

1

™
I

b o

InNnNy]
L g

Set Functionlto[ ¢ 5 £ ~. A].

Then, press the key to switch to the
statistics function.

Place a tare container on the balance as
appropriate.

Zero-setting and tare are important in order to
ensure that statistics are accurately calculated.
Ensure that “0” is displayed before proceeding.

2. Collect a data point.

001

1009.18 g

Place a sample on the balance and press the
key.
[=] is displayed, and the data point is
collected.

The data can be printed out if the balance is
connected to an output device.

<Note>If the value of a data point is O or less,
[ - £~ r]is displayed and the data point is
not collected.

3. Collect the next data point.

& st

Jd
HLU

I
1o
£
[

001
002

1009.18 g
1002.64 g

Remove the sample from the balance and
ensure that “0” is displayed.

Place another sample on the balance and
repeat step 2 to collect the next data point.
Repeat this process until the required number of
data points has been collected.

If an incorrect data point is collected or you want
to cancel a collected data point, refer to Section
6.7.4 "Cancelling the last collected data point.”

4. Display the statistical calculation results.

n

<
g

b o
g

Ny 7
LSy B §

’
1

]

Press the [Function| key.
The display switches to the statistical calculation

display.

5. Switch~3 another calculation item.

Y VAVAN

R
K|
K|
]

Press the key when a calculated statistic is
being displayed to switch to another calculation
item.

Every time the key is pressed, the
calculation item is switched according to the
order shown in the table provided in Section
6.7.1 "Calculation items” on page 29.

6. Switch to the weight display.

Fu

It
/g

Jd

7T

L

2
Iz
Iz

L

Press the |Function| key when a calculated
statistic is being displayed to switch to the
weight display.

If the key is pressed again, the

calculated statistic that was displayed prior to
the switch will be displayed.
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Caution

B In step 2, press the key only when the output control is set to [5 { ~.rc. 7] If the
output control is setto [5 { ..
is stable. If the statistics function is selected, only ~ or "/ can be enabled. If the output

control is set to anything other than these three settings, [& { =.. "7]is selected.
B If the number of data points collected exceeds 999, or the number of digits of the “SUM”
value exceeds the number of the digits displayed, the [% - £ - -] is displayed, and the

statistical calculation is canceled. Delete the statistical calculation result.

B When the statistical calculation result is displayed, the auto sleep function, external RS

commands, and external tare are not activated.

% Hints %

The following briefly describes the key operation of the statistics function. To display the next menu

item, press the key or @ and to display the previous menu item, press the @

Weight
display

OEIO

———>

Switching

*1 The previously displayed
calculation item is displayed.

*2 Pressing the key after the
“SUM” is displayed returns to
the “MAX.”

Statistical calculation display

Y], the data is automatically output once when the balance

MAX

*1

@ | Return to previous item.

@ | Proceed to next item.

MIN

¥
|

Cancel last collected data

Number of
data points

point
(Refer to 6.7.4 on paae 33.)

4
A\ 4

Total

Clear statistical calculation

> result

@)

(Refer to 6.7.5 on paae 33.)
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6.7.3

Printing out all of the statistical calculation results

Using an output device, you can print out all of the statistical calculation results at once.

1. Switch to the statistical calculation display.

J i0og
<

3
[y

< st

g

Switch to the statistical calculation display before
collecting the next data point.

2. Print out the statistical

calculation results.

Press the |Print| key.
When performing this operation, it does not matter
which calculation item is selected.

The output device prints out all of the statistical

<RESULT>
DATE:24.12.2010
TIME: 13:35
N 10 calculation results.
SUM  10016. 41g
MAX 1009. 18¢g
MIN 991. 95¢
R 17. 23g
AVE 1001. 64¢g
SD  6.6722817¢g
GV 0.6661350%

*1
*1 Symbols
Symbol Calculation item
<RESULT> Title
DATE: Date (date when the statistics result is output)
TIME: "2 Time (time when the statistics result is output)
N Number of data points
SUM Sum
MAX Maximum value
MIN Minimum value
R Range (maximum value - minimum value)
AVE Average value
SD Standard deviation
Ccv Coefficient of variation
Symbol Other information
CANCEL Last collected data point has been cancelled
ALLCLR All statistical calculation results have been cleared
*2

Date display of year-month-date depends on the function setting [F date *].

Printed language (English.” Japanese Katakana)depends on the function setting [G3. PF *].

32



6.7.4 Cancelling the last collected data point

You can cancel the last collected data point only once.

1. Switch to the statistical calculation display. Switch to the statistical calculation display before
collecting the next data point.
< Tt
51 IO09 15 ¢
2. Switch to the “N” calculation item. Press the key several times until “N” is displayed.
When the “N” calculation item has been selected,
: ,__E't three “«” symbols are displayed.
< o
3. Cancel the last collected data point. Press the [Zero/Tare| key to cancel the last collected
data point.
w < It
< 5
< =
Zer( re

* You cannot cancel the second to last data point. If you press the [Zero/Tare| key again after a data
point has been deleted, [ - £ - - ] is displayed.

6.7.5 Clearing all of the statistical calculation results

You can clear all of the collected data points. As doing so will result in all of the data points being
deleted, print out the statistical calculation results, if necessary, before proceeding with this
operation.

1. Switch to the statistical calculation display. Switch to the statistical calculation display.
< X
j 005 15 ¢
2. Switch to the "SUM" calculation item. Press the key several times until "SUM" is
displayed.
< o e st When the "SUM" calculation item has been selected,
o {00 iRY e the " X " sign is displayed.

Zer{

3. Clear the statistical calculation results. Press the [Zero/Tare| key to clear the statistical
calculation results.
< T 2
} o000 g
re

*The statistical calculation result is cleared when the function [ { 5 £ £. ] is set to a value other
than [~.], or the power is turned off.
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7 Addition Function

The addition function allows you to find the cumulative weight of samples put on the balance one
after another. Except for the gravimeter function, all other functions, i.e., weighing machine, parts
counting, percentage weighing, and unit converting functions support the addition function.

7.1 Cumulate Function

With the cumulate function, a cumulative weight can be obtained while samples are reloaded.

1 Set Functionl. Set Functionl from [Z 5 £/

i]to

My
™
px)
i

(2L Adh ).
25&L :,\> LoAAR Then, press the [Sef key to return to the measurement
mode.

2 Reset the display to 0. Press the key for zero adjustment or for
N tare range.
an g Zerd re

3 Put samples on the balance, and obtain the Put samples to weigh on the balance.

weight. When the asterisk (*) sign is displayed, you can put

additional samples on.
When [Q] is displayed, press the key.
The displayed value is added, and the cumulative

value is displayed with the [Z] sign for several
seconds.

*
[e)

]
17
3
23
(1]

4 Put another sample on the balance. Unload the balance, check that the display indicates 0,
and put different samples on.

5 Read the weight. When [Q] is displayed, press the [Sef key.

After it is stabilized, the displayed value is added, and
g the cumulative weight is displayed with the [Z] sign for
several seconds.

1T 7
Ly

%
o [y

[
]
]

6 Display the cumulative weight. Press the key twice.

The sign [Z] will be lit and the cumulative value will be
)2 shown.

(The number of times the key is pressed
depends on the type of the balance.)

I
12
3
]
"

7 Clear the cumulative weight. Press the key with the cumulative weight
w 5 displayed (step 4) to reset the display to O.
Zerre A g

]
|

Obtain a cumulative weight without reloading the balance

Press the key in step 2 without unloading
w the balance. This will reset the display to 0.
Zerre Put additional samples on, and press the key.
= Then, the weight is cumulated.

Caution:
1. The addition function is available only when the display is once set to zero.

2. If[£ - £, ~]is displayed when you press the key, it indicates that you put additional samples on
twice, that you unloaded some samples, or that you pressed the key without adding samples.

3. You can add samples when an asterisk (*) is displayed.

4. The [H [~ A display with Functionl can be used for turning ON/OFF the function to wait for
stabilization upon additions.
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7.2 Net Addition Function

The net addition function automatically performs tare range after an addition, so additions can be

performed without having to replace samples.

1 Set Functionl.

’ o I )
|:y,> 2L Rdn 2

My
1
"
-

Set Functionl from [Z S £/

i]to
(L Adh 21

Then, press the key to return to the measurement
mode.

Reset the display to O by tare range.

et w
77 b

L g Zer{

Press the key for setting tare range.

Put samples on the balance, and obtain the
weight.

777

*
o i g

xa)

]

Put samples to weigh on the balance.

When the asterisk (*) sign is displayed, you can put
additional samples on.

When [Q] is displayed, press the key.

The displayed value is added, and the cumulative

value is displayed with the [Z] sign for several
seconds.

The balance automatically sets tare range.

The balance automatically sets the tare range.

Put additional samples on the balance to
obtain the weight.

*
o

3
0
£3
03
[}

When [Q] is displayed after adding the sample, press
the [Sed key.

The displayed value is added, and the cumulative
value is displayed with the [Z] sign for several
seconds.

Display the cumulative weight.

3
2
]
m

Press the key twice.

The sign [Z] will be lit and the cumulative value will be
shown.

(The number of times the key is pressed

depends on the type of the balance.)

Clear the cumulative weight.

]
23
o

Press the key with the cumulative weight

displayed (step 6).

* Any cumulative value will be cleared by a zero
adjustment or tare range operation.

Caution

1.

When [~ - £ ~ ~ ] is displayed when you press the key, it indicates that you put
additional samples on twice, that you unloaded some samples, or that you pressed the key

without adding samples.

You can add samples when an asterisk (*) is displayed.
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8 Limit Function

The limit function judges a weight based on limit values that you have stored on the balance.

The limit judgment result will be indicated by the position where the triangle [«] is lit. When one or
two points are set, the resulting display will be either HI (high), OK (proper), or LO (low). With a 3 or
4 point setting, 5 triangles [«] are used to provide more detailed judgments.

8.1 Setting the Limit Function

Make the settings of the limit function in Function1. While the limit function provides various setting
items, carefully read Section 4.3: Additional Functions, on page 15, before actually performing the
settings.

8.2 Judgment and Saving
A limit value can be judged in the following two ways. Select an appropriate one in Functionl.

(1) Judge by absolute values --------- Specify an pper weight limit or a lower weight limit directly.

(2) Judge by deviation values--------- Specify arupper limit or a lower limit with respect to a
reference weight.

A limit value can be stored in the following two ways. They can be used in combination with either
of the above judgment methods.

(1) Put actual samples on the balance: - -- Put anactual sample on the balance, and save the
weight as a limit value.
(2) Entervalues:---«- - -ovvveeiiiieas Enter a limit value using the keys.

* Once a limit value is entered, it is held after the balance is turned off.

* You can set separate limit values for the weighing machine, parts counting, percentage
weighing, and unit converting functions.

* When you enter a limit value, it is treated differently between the two judgment methods. (Refer
to Caution 9 on page 41.)
8.3 Display of Judgment Results

When one or two points are set, a [«] is displayed next to one of HI, OK, and LO in the left of the
display depending on the judgment result.

Judgment When one point (lower limit) When two points (lower and upper limits)
Result is set are set
HI (high) N/A Weight > Upper limit
OK (proper) Lower limit < Weight Lower limit < Weight < Upper limit
LO (low) Lower limit > Weight Lower limit > Weight

When 3 or 4 points are set, triangles [] are displayed in 4 or 5 levels according to the judgment
result.

HI < ,,,,,,,,,,,,, Rank 5 Judgment Result 3 or 4 points
< 7777777777777 Rank 4 Rank 5 Fourth point < Weight
Rank 4 Third point < Weight < Fourth point
OK < Rank 3 Rank 3 Second point < Weight < Third point
4 ””””””” Rank 2 Rank 2 First point < Weight < Second point
LO| - Rank 1 Rank 1 Weight < First point
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8.4

8.4.1 Set two li

Judge by Absolute Values

mit values by putting actual samples on the balance

1 Start the limit function.

Press the key for a few seconds.

When the display indicates [{.. 5 £ /- ], release the
key.

-
[y
"
[

The current lower limit is displayed next to [LO <.

Continuous press

Put the lower limit sample on the balance. Put the lower limit sample on the pan.

Save the lower limit.

Press the key.

When a lower limit is saved, the value is displayed for
a while.

Fu * To set only one point, ignore the following steps.

SE

I

Set an upper limit. The display then indicates [~
now set an upper limit.

The current upper limit is displayed next to [HI <.

=], and you can

[y
1

™
I

Put the upper limit sample on the balance. Put the upper limit sample on the pan.

Save the upper limit.

Press the key.

When an upper limit is saved, that value is displayed
for a while. Then the balance goes back into
measurement mode.

For the case of three or four point setting, repeat the above steps 2 through 3.
Limit values saved are displayed as [L SEE1-IL SEEJor[LH 5EE] rather
than[L. S EE]or[A 5FE ] Inaddition, a tnangle [«] on the left side of the display will be

lit at the same time for indicating the setting level.

/ /
[ _l. .

H | - rL ~ 5 FE /1 Fourthpoint
<4 [L 3 SEkE] Third point
OK
4 - ) 7 5 [F k] Second point
LO - L i 5FEFE ] Firstpoint
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8.4.2 Set two limit values by entering values

1 Start the limit function. Press the [Sef key until the display indicates

[L. SEE]

The current lower limit is displayed next to [LO «].

-
[y}
o
[
|

Continuous press

2 Switch to the value input screen. Press the key.
A (1) blinks in the right end of the display.

)

3 Enter a number. Press the key to change the blinking
Minus number. Every time you press the key, the number
0= =27~ e - changes.
T» Decimal point

4 Select digit places. Press the key, and the specified number
shifts to the left, and you can enter the next digit.

;
=1

5 Save the lower limit. Press the [Sef key.

When a lower limit is saved, the value is displayed for
a while.

(To set only one point, ignore the following steps.)

1)

6 Setan upper limit. The display then indicates [ 5 £ £ ], and you can
now set an upper limit.

The current upper limit is displayed next to [HI <.

HoOBFEE
7 Enter an upper limit. Repeat the steps 2 to 5 to enter an upper limit.
8 Save the upper limit. Press the [Sefl key. The upper limit is saved, and the

balance goes back into measurement mode.

You can use the arrow keys to enter values instead of the key or the key (Refer

to page 23).
* For the case of three or four point setting, repeat the above steps 2 through 5.

Limit values saved are displayed as [ ¢ SEFFE]-[L =2 S5EkE]Jor[L Y 5E L[] rather than
[L. SEf~]or[H 5FE /] Inaddition, a triangle [«] on the left side of the display will be lit at
the same time for indicating the setting level.
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8.5 Judge by Deviation Values

8.5.1 Set two limit values by putting actual samples on the balance

1 Start the limit function. Press the [Sef| key for a few seconds.
When [~. 5 £ /- ] is displayed, release the key.

[

cc

K]

I~

Key released The current reference weight blinks in the display.

Continuous X ™~
press |L> Okl 1,

]
3
1o—
/N

2 Save the reference weight. Put a sample that provides a reference weight on the
balance, and press the key.

When a reference weight is saved, that value is
displayed for a while.

The display first indicates [L.. 5 £ £.], and then the
current lower limit blinks.

Put a sample that provides a lower limit on the
balance, and press the key.

A lower limit is saved. Then go to the next step.

\/

<
3

N
I
T

VSR

Lo/ <

Fu n

4 Save an upper limit. The display first indicates [< 5 £ £ ], and then the
current upper limit blinks.

Put a sample that provides an upper limit on the
balance, and press the key.

The upper limit is saved, and the balance goes back
into measurement mode.

g
1
|
[t

HI

"A
£/
3

Iy
+a-
/%N

*  For the case of three or four point setting, repeat the above steps 3 and 4.

Limit values saved are displayedas [ ¢ SEkF]-[L = E £ iJor[L 5 5E £]rather than
[L. SEkE]or[H 5E K] Inaddition, a triangle [«] on the left side of the display will be lit at
the same time for indicating the setting level.

H | - L4 5FEFJ Fourth point
- [L = 5FE £ 1 Third point

OK 4 [ ~.5FEF~ ] Reference value
4 L 2 5= F ] Secondpoint

1O 4 FL ¢ 5E £ ] Firstpoint
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8.5.2 Set two limit values by entering values

1 Start the limit function. Press the [Sef key for a few seconds.
When [-.5 £ - ]is displayed, release the key.

0
[

"
[t

The current reference weight blinks in the display.

Continuous press

2 Switch to the value input screen. Press the key.
w A [7] blinks in the right end of the display.
b OK| < 0e
Zer( re

3 Enter a reference weight. Perform the same procedures as given in steps 3 and
4 in Section 8.4.2, "Set two limit values by entering
values" in page 38 to enter a reference weight.

OK| « S000 ¢ . .
When you are entering a reference, the display
indicates [OK .
When you have entered a reference weight, press the
key to save the value.
4 Save the lower limit. Repeat step 3 above to set a lower limit.
To judge by deviation values, enter a value with a
LO| < -300 ¢ minus sign (-) to specify a difference from a reference
weight
(Refer to Caution 9 on page 41).
When you have entered the lower limit value, press
the key to save the value.
(To set only one point, ignore the following step and it
returns to the measurement mode.)
5 Save the upper limit. Set an upper limit in the same way as in step 4 above.
HI| «

When you have entered an upper limit, press the
key. The value is saved, and the balance goes back
into the measurement mode.

g

]
3
o

You can use the arrow keys to enter values instead of the key or the key

(Refer to page 23).

* For the case of three or four point setting, repeat the above steps 2 through 5.
Limit values saved are displayed as [ { SEEF]-[L 3 SEE]or [l 5FEE]rather
than [L. SEF/~]or [ 5FE ] In addition, a triangle [«] will be lit at the same time for

indicating the setting level.
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Caution:
1. The initial limit values are all zero.

2. You can set separate limit values for the weighing machine, parts counting, percentage
weighing, and unit converting functions. However, absolute values and deviation values are
saved in the same storage area. So if you switch between absolute values and deviation
values, limit values are deleted.

3.  When the balance is not in measurement mode, you cannot set limit values by key operation.
When a cumulative sum is being displayed, for example, you cannot set limit values.

4. Before you set limit values, adjust the zero-point or set a tare range as required (You can
adjust the zero-point or set a tare range in sampling for parts counting or weight percent
measuring).

5. You can check limit values by pressing the key.
The lower limit is displayed after the display indicates [L. 5 £ £, and the upper limit is
displayed after [< 5 £ £ ].

When you set three or four points, saved limit values are displayed as [
[L 3 S5EF]Jor[L~ &FEk]ratherthan[l. SEF]Jor[H SEEF].

[ SEE]-

6. When you made a mistake in an operation, press the key.
As the operation will be cancelled, start the operation from the beginning.

7. If you press the key when a value is blinking in the display, the weight of the sample
on the balance is set as an actual sample weight. If you press the key here, you can
now enter a limit value.

8. If the limit value entries are not lined up in the order of magnitude, five triangles [«] will be lit
regardless of the number of judgment points. Check the values and enter them again.

9.  When you enter a limit value, it is treated differently between the two judgment methods.
To judge by absolute values, enter limit values directly. On the other hand, to judge by
deviation values, you have to specify a range with respect to a reference weight.

(Example)

To set a lower limit of 970.0 g and an upper limit of 1050.0 g with respect to a reference weight
of 1000.0 g, enter the limit values as shown below:

Reference Weight Lower Limit Upper Limit
Absolute weight 1000.0g 970.0g 1050.09g
Judgment by absolute values 1000.0g 970.0g 1050.0g
Judgment by deviation values 1000.0g -30.0g 50.0 g
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8.6 Bar Graph for the 2-point Scale

You can set two points for the limit function, and display a bar graph to indicate the result in a range

specified by the two points.

Except for the gravimeter function, all other functions, i.e., weighing machine, parts counting,
percentage weighing, and unit converting functions can support this function.

1 Set Functionl

[
lay

L

u

X
Rl
-
a
!

Set the 2-point scale [~'] for Point Scale [=" &~ ],
and Bar graph for the 2-point scale [='] for How to
Display Results [ A L {.]in Functionl.

2 Set upper and lower limits.

You can put actual samples on the balance or enter
values to set upper and lower limits.

You can also judge by absolute values or deviation
values.

A bar graph is displayed in one of the following ways:

Bar graph Weight range Description
‘[ii::i!:::::j. Lower limit > Weight A bar graph is not displayed.
- —— — Lower limit < Weight < A bar graph to indicate the
.ﬂlllllllllllllﬂllllllll[ o Upper limit judgment result is displayed.
¢ . o The whole bar graph is
Ui Weight > Upper limit displayed. ¢
Caution:

1. When the lower limit is the same as the upper limit, no bar graph will be displayed.

2. When a 2-point bar graph is being displayed, a normal bar graph to indicate the rate of a

weight to the weighing capacity is not displayed.

3. When a 2-point bar graph is being displayed, the limit function does not work.

# Hints *

Different bar graph frames are used depending on whether the balance is in the measurement

mode or in the 2-point bar graph display mode, as shown below:

Bar graph frame

Balance condition

Measurement mode

2-point bar graph
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9 Calibration and Span Test for the Balance

9.1

Span Adjustment

An electronic balance, which is influenced by the acceleration of gravity, indicates different values
depending on the location it is used. For this reason, you should calibrate your balance every time
you relocate it. You should also calibrate it after a long time of no use or when it does not indicate

correct values.

To calibrate a balance is called span adjustment, which is required for highly accurate

measurements.

* You must wait for at least 30 minutes after turning the power on, before performing span

adjustment.

9.1.1

Span Adjustment with Built-in Weight (Auto-span Adjustment)

* Only supported by the LN**R series units

1 Set Functionl.

— |6

]

()
[
o

Select span adjustment with built-in weight (auto-span
adjustment) in Function1 [T Z A {].
Then, press the key to return to the weight display.

2 Start span adjustment.

—0—

Press the key.

The built-in weight is enabled, and automatically starts span
adjustment.

° O00e - o _
The display indicates [ =. C AL WA TETS[CH O,
CH O OFEL[AoSH], and [; =] in sequence. When span
adjustment is completed, the balance goes back to the normal
weight display.
*  While [L/ A 1[] is displayed, the balance is preparing to read the zero point. The remaining time is

indicated by the bar graph display. (Displayed with LN2202R, LN3202R, LN4202R)

9.1.2

Span Adjustment with External Weight

1 Set Functionl.

nLCA 3

— | ™

Select span adjustment with built-in weight (auto-span
adjustment) in Function1 [T Z A F].
Then, press the key to return to the weight display.

2 Start span adjustment.

7
L8

Press the key.

The display first indicates [~ A, £ H k], and then
[@~ {1, and the balance starts adjusting the zero-point.

(If weight error is used, the corresponding weight error entered
will be indicated for about 2 seconds.)

When the display indicates [z ~ . 5], put a weight on the
pan. The balance starts adjusting the weighing capacity.

The display indicates [/~ s 5 <] and then [~ =~ /] in sequence.
When span adjustment is completed, the balance goes back to
the normal display.
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9.2  Span Test

The purpose of the span test is to check for any offset in the span of the balance with respect to a
reference weight. Performing this function will not calibrate the balance.

9.2.1 Span Test with Built-in Weight * Only supported by the LN**R series

1 Set Functionl. Set Functionl with nothing put on the pan.
Select span test with built-in weight in Functionl

I

—oe L] = =
—) |o a00s " CA 2l

— Then, press the key to return to the weight display.
2 Start the span test. Press the key.
e _ The built-in weight is enabled, and automatically starts a span
© (iie test.
The display indicates [~. /= ~E ] [HA (£ O,

[£. ~ 51 [ !~ F] andan error in sequence. When you
press a key, the balance goes back into the measurement
mode.

*  While [/~ /] is displayed, the balance is preparing to read the zero point. The remaining time is
indicated by the bar graph display. (Displayed with LN2202R, LN3202R, LN4202R)

9.2.2 Span Test with External Weight

1 Set Functionl. Set Functionl with nothing put on the pan.

Select span test with external weight in Functionl
TLA M =™ 00s [t LA H

Then, press the key to return to the weight display.

2 Start a span test. Press the [Cal key.

Coe The display first indicates [£. £ A £], andthen [z~ 7],

7 and the balance starts testing the zero-point.

(If weight error is used, the corresponding weight error entered
will be indicated for about 2 seconds,)

When the display indicates [z = . 5], put a weight on the
pan.
The balance starts a weighing capacity point test.

The display first indicates [= {/ ~] and then an error.

When you press a key, the balance goes back into the
measurement mode.

* An error displayed after [~/ {/ F ]is calculated as shown below:
| Error = True value — Current weight |
A positive value displayed as an error means that the balance indicates a weight lighter than the actual
weight.
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9.3 Calibration of Built-in Weight * Only for the LN**R series

This is a function to calibrate the built-in weight with an external weight.

1 Set Function2. Set Function2 with nothing put on the pan.
Enable the calibration of built-in weight function in Function2 [
5 O , 1‘.!'__/:1 /]-
P R S A ]
Press the key.
2 Start span adjustment. The display is changed [~ £ ~.Z A1 ].

Press the key while holding down the key,

and release the keys at the same time. The display changes

from [L/ A £ ]to blinking [z ~ ], and then indicates
[@rm F.5]
When the display indicates [~ ~  F. 5], put a weight on the
pan carefully. The display blinks [z ~ ~. 5], and then
CAL indicates [~ = 7]

or /"— 5
When the display is changed from [/ A {=]to [z~ ],
unload the weight. When calibration is completed, the display
indicates [~ ~ =], and the balance goes back to measurement
mode.

*

While [L/ A !/-] is displayed, the balance is preparing to read the zero point. The remaining time is
indicated by the bar graph display. (Displayed with LN2202R, LN3202R, LN4202R)

# Hints *

1.

When you press a key other than the key during span adjustment or a span test,

the display indicates [5 £~ 7 ], and the span adjustment or test is cancelled. Then the

balance goes back to the normal display.

To perform span adjustment or a span test with an external weight, use a weight for calibration

that weighs 50% of the weighing capacity or heavier. To calibrate more accurately, use a

weight that is close to the weighing capacity.

When an error is found in span adjustment or in a span test, the following messages are

displayed:

(1) [/-E£~r] Youused a weight weighing less than 50% of the weighing capacity for
span adjustment.

(2) [Z-E~r] An error over 1.0% was detected in span adjustment with an external
weight, or the balance failed.

(38) [Z-FE~r] Automatic span adjustment was performed with an object put on the pan.

4) [%-£Er~~] An error over 1.0% was detected in automatic span adjustment, or the
balance failed.

(5) [F -£E~~]. Abnormal operation occurred in the internal driving unit during automatic

span adjustment.
(Pressing a key when an error message is being displayed moves you back to
measurement mode).

When one of these messages is displayed, calibration will not be performed.

Check that you are using a proper weight, and start span adjustment or a span test again. If
span adjustment with a proper weight results in the same error message, contact your local
dealer.
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10 Date and Time Setup

10.1  Time Setup

The time is displayed with a clock [@] symbol. Set the time in Hour-Minute-Second format on a 24-

hour basis.

1 Display the time.

d-5FF >
Ful ) Key released Fup )n
Continuous
press

Press the key for a few seconds.

When the display is changed from [~ . = ] tO

[« - 5 £ £ ], release the key.

=

Press the key one time.

The display automatically indicates the time after indicating
[t 17 I__].

2 Setthe time.

L
Press the key. You can change a blinking digit.

Use the key to change the blinking digit.

Use the key to blink the next digit to the right. If
you press the key when the rightmost digit is

blinking, the leftmost digit blinks.

3 Save the time.

Press the key to save the settings.
The changes are saved, and a date is displayed.

When you press the key before saving a time, the original time is displayed.

30-sec adjustment function

Press the key when the time is being displayed.
29 or fewer seconds are rounded down to the nearest minute, and 30 or more seconds are

rounded up to the nearest minute.

10.2

A date is displayed with a clock [@] symbol.
change the date format in Functionl.

Date Setup

The last two digits of the year are displayed. You can

1 Display the date.

d-5Ek

FuiI in

Follow step 1 in 10.1 to change the display to [« - 5 £

(Go straight to step 2 if you set a date after completing
stepsin 10.1.)

£]

"\ Key released Press the key twice.

Continuous Press twice | The display automatically indicates a date after indicating
press [ AEE]

2 Set adate.

Ny~
A

[

]

[y}

Press the key. You can change a blinking digit.

Use the key to change the blinking digit.
Use the key to blink the next digit to the right.

If you press the key when the rightmost digit is
blinking, the leftmost digit blinks.

3 Save the date.

Press the key to save the settings.

The changes are saved, and the balance goes back into
measurement mode.

When you press the key before saving a date, the original date is displayed.
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11 Various Functions

11.1  Auto Sleep Function

This is a function to turn off the display when the balance is left to stand in measurement mode for
about 3 minutes. This function can only be used when the balance is operated on the AC adapter.
To use the auto sleep function, enable it in Function1 [ A5 /]

When the auto sleep function is enabled, the Sleep lamp (LED) lights up.
To exit the sleep mode, touch the pan or press a key.

Caution:
The auto sleep function does not work under the following conditions:

1. You are setting Functionl, Function2, time or date, or the interval function.
2. An object is put on the pan, and the display is not stable.
3. The balance is operated on batteries.

11.2 Auto Power Off Function

This is a function to turn off the balance when the balance is left to stand in measurement mode for
about 3 minutes. This function can only be used when the balance is operated on batteries. This
function saves battery capacity.

To use this function, enable it in Function1 [% A~ {].

Caution:
The auto power off function does not work under the following conditions:

1. You are setting Functionl, Function 2, time or date, or the interval function.
2. An object is put on the pan, and the display is not stable.
3. The balance is operated on the AC adapter.

11.3  Set Unit Function

This is a function to allow you to select two units (unit A and unit B) and switch between the units.
Which unit to display can be set in Functionl. You can also set the same unit for unit A and unit B.
Pressing the key switches the unit between unit A and unit B.

Caution:

To use unit B, select the weighing machine function in Function1 [ { 5% k- i]. Unit A can be
used in all the measurement types of the balance.

11.4  Minimum Readability Setting Function

This is a function to change the minimum readability. Set a minimum readability in Functionl. When
you set a rougher or larger minimum readability, weighing is performed faster. The minimum
readability depends on the unit.

You can also set the same unit for unit A and unit B in 11.3, and switch the minimum readability
between unit A and unit B.

* The least significant digit cannot be set higher than the 10's digit.
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11.5 Advice CAL

Advice CAL blinks the CAL sign in the display to inform you when span adjustment is to be made.
The timing to perform span adjustment depends on changes in ambient temperature and used
hours. To use this function, set Functionl to [~ ~ L. !]. When the CAL sign starts to blink,
perform span adjustment as soon as possible.

11.6  Date Display

This is a function to set the date format to be displayed in the balance or output to a printer. Set
date format in Functionl appropriately as shown below:

Output in Year-Month-Day format.

I
Ry
[
Iyl
iy
@]
c
=
o
C
=1
=
<
o
35
3
<
g
<
<
)
o
=
o
=
3
8

Date Display .

Output in Day-Month-Year format.

b
1

11.7  Time Stamp Output

This is a function to output measurement data with the current time. You should set the time before
this function is used.

To use this function, enable it in Function1 [, ~.o /]

11.8  Save Tare Weight Function

This is a function to use the latest tare weight when the key is pressed to turn on the
balance. Use this function when you turn the balance on or off with a sample and tare put on the
pan.

To use this function, enable it in Function1 [ + A~ £ /]. The saved tare weight is updated

every time a tare range is set.

Caution:

Leaving the balance loaded with a substance and tare for a long period may result in a larger error
in weighing. You should set the tare range regularly.

11.9 Direct Start Function

This is a function to turn on the balance automatically when it is connected to the AC power. You
can use this function when the balance is used in conjunction with other devices. To use this

function, enable it in Function1 [L. =5k (]
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11.10 Interval Output Function

This function outputs data at regular intervals. You can also output data time stamped. Set an
interval in Hour-Minute-Second format. To use the interval output function, enable it in Functionl to

5 oec Alor[a {1 oc k]

* If it is desired to output time stamp data at the same time, refer to Section 11.7.

11.10.1 Set interval output

1 Call the interval function. Press the [Sefl key until the display indicates
[ /= E.L4 A L) The display indicates an interval
with the leftmost digit blinking.

Continuous press

2 Setaninterval. Press the |Zero/Tare| key to change the figure at the
blinking digit. Use the [Function| key to move the
o blinking position to the right. If you press the
fed oo key while the rightmost digit is blinking, the
leftmost digit blinks.

(You can use the arrow keys instead. Refer to page
23.)

-
~

I3
Iz
[

3 Save the settings, and go back to Press the [Set key to return to measurement mode.
measurement mode.

When you press the key before saving an
interval, the original interval is displayed.

If you press any key other than the key here,
the balance goes back to the measurement mode,
but the settings are not saved.

11.10.2 Start interval output

Press the key. The display indicates [5 /-  ~ ~ ], and starts interval output.
A [@] blinks during interval output. A [Z] lights up when data is output.

11.10.3 Stop interval output

Press the key. The display indicates [~ ~ /], and the balance goes back to measurement
mode.

Caution:

1. Note that data may not be output at exact intervals because output operation is interrupted
while Functionl or Function2 is displayed.

2. If[& - £~ r]is displayed, the interval is set to zero. In this case, you should set an interval

again.
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11.11 ID Number Entry

An ID number is used when data is printed in compliance with ISO/GLP/GMP. Set an ID number
when you print data.

When an ID number is displayed, two triangles, [«] and [A] are displayed in the upper left part of
the display.

You can use up to 6 digits in an ID number. You can use [0-9], [A-F], and [ - ], which are displayed
in this order. An underscore [ _ ] indicates a blank space.

ID Number setting procedures

1 Set Function2. Enable Setup of ID No. in Function2 [ { (= {].
i i
2 Display an ID number. Press the key. An ID number is displayed.
<A If you want to check the ID number, press the
______ key again. The display is changed to
ol S [Z aliF 01
3 Start to enter an ID number. Press the key. You can now enter an ID
number.
<« The leftmost digit blinks first.
Zerre 1- _____
4 Enter an ID number. Press the key to change the blinking
value, and the |[Function| key to blink the next digit to
<A Ny the right. If you press the [Function| key when the
=3 "‘/\- - rightmost digit is blinking, the leftmost digit blinks.
(You can use the arrow keys instead. Refer to page
23))
5 Save the ID number. Lastly, press the [Set key. The setting is saved, and
the display is changed to [Z =/~ ]
When you press the key before saving an ID
number, the original ID number is displayed.
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11.12 Entry of Weight Error

By entering the weight error of an external reference weight to be used in span adjustment or span
test, a more accurate calibration can be performed. Enter the weight error obtained from the
following equation: (Weight errors are entered in the unit of mg.)

| Weight Error = Actual Weight - Nominal Value |

Example: For a 1000 g weight, a weight error may be =1000.00012 - 1000
=0.00012 = +0.12 mg

1 Set Function2. Set Function2to [Z = /1M 1]
2 oallF o
2 Display the weight error. Press the key. The display shows a weight
‘ error.
\\fA‘\ I_\/I‘_II_{\‘/ :
< Ll mg If you are only to check the weight error value, press
Fu n w i ‘ the key again. The display is changed to
[Z r~CH Dlor[ [iEH L]forthe next
item.
3 Start entering the weight error. Press the key. You can now enter the
N weight error.
VLo The leftmost digit blinks first.
U L mg
/|
Zerd re !
4 Entry of weight error. Press the key to change the blinking
Minus value, and the |[Function| key to blink the next digit to
P ST D the right. If you press the [Function| key when the
PUD 2P0~ t;}’d‘m j - i? rightmost digit is blinking, the leftmost digit blinks.
P (You can use the arrow keys instead. Refer to page
23))
5 Save the weight error data. Lastly, press the key. The setting is saved, and
the display is changedto [4 ~.Z A ]or
[« FiE M 4] for the next item.
If you press the key during the entry, the display
returns to the previous weight error value.
6 Use the weight error. For using the weight error entered, set to
[ MAEH ]
YOAEH

¥ Hints ¢
If more than one weight is used in combination, enter the total error of the weights to be used.

The range of the weight error should be within £100.00 mg. If any value outside the range is
entered, it will result in the display of [~ - £ ~ ~].
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12 Input/Output Functions

12.1 RS232C Output

12.1.1  Connector pin numbers and functions

Pin No. Elgnal Input/Output Function & Remarks
ame
1 - - -
2 RXD Input Receiving data
3 TXD Output Transmitting data
HIGH
4 DTR Output (When the balance is powered ON)
5 GND - Signal ground
6 - - -
7 - - -
8 - - -
9 - - -
1 2 3 4 5
OO O O O
O O O O
6 7 8 9
D-SUB9P Male Connector: Rear Panel
Caution:

Be sure to disconnect the AC adapter from the power outlet before plugging or unplugging the
connector.
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12.1.2 Connecting the balance to a PC

EEE Sample connection with an IBM-PC/AT compatible machine EEE

IBM-PC/AT compatible machine

TXD

RXD

GND

DCD

RTS

CTS

DSR

DTR

D-SUB9P

3

Balance
D-SUB9P

2 RXD

Y

2

A

3 TXD

A

A 4

5 GND

EEE Sample wire connection with PC9801 mmR

PC9801

D-SUB25P

TXD

RXD

GND

DCD

RTS

2

3

Balance
D-SUB9P

2 RXD

A\ 4

A

3 TXD

CTS

DSR

A

DTR

20

\ 4

5 GND
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12.1.3 Interface specifications

)
)
®)
(4)

®)

(6)

54

Transmission system  Serial transmission, Start-stop synchronization

Transmission rate

Transmission codes

Signal level

Bit configuration

Parity bit

LSB

1200/2400/4800/9600/19200 bps
ASCII codes (8/7 bits)

Compliant with EIA RS-232C.

HIGH level (data logic 0) +5 to +15 'V
Low level (data logic 1) -5 to -15 V
Start bit 1 bit

Data bits 8/7 bits
("7 bit" can be specified only for the extended 7-digit numeric format.)

Parity bit 0/1 bit

Stop bits 2/1 bit
("1 bit" can be specified only for the extended 7-digit numeric format.)

None/Odd/Even

MSB

Logic 1
Logic O

()

@)

@ @ 6 © O @ © @)W @,

T L Data bit —/r T ﬁi Stop bit

Start bit

(8 bits) Parity bit (for 2 bits)
(May be omitted)



12.2  Output to Peripherals
Our standard peripheral units can be connected to the balance. ™
These peripheral units include: CSP-160, CSP-240

12.2.1 Connector pin numbers and functions

Pin No. Signal Input/Output Function & Remarks
Name
L
2 - - -
3 - - -
4 TXD Output Transmitting data
5 GND - Signal ground
6 - - -
7 - - -
8 - - -
7 P

3 V) \N] 1
w O N
2 p S~

2

DIN8P connector for output to
peripheral devices

*1 To connect a peripheral unit to the balance, use the connection cable supplied with the unit.

*2 You can set a tare range or adjust the zero-point. from an external device by connecting a
contact or a transistor switch between pin 1 and pin 5. In this case, allow at least 400 ms
for connection (ON) time (Maximum voltage when the balance is turned OFF: 15 V, sink

current when it is turned ON: 20 mA).

Caution:

Be sure to disconnect the AC adapter from the power outlet before plugging or unplugging the

connector.
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12.3  Type of Communication Texts

This interface function uses the following three types of communication texts:

(1) Output data Data, such as weight values, that is output from the balance to an

external unit

(2) Input commands Commands to control the balance from an external unit

(3) Response Response that is output from the balance to an input command
Caution:

1. All of these communication texts can be used for RS232C output.

2.

Only output data (1) can be used for a peripheral output unit.

12.4  Output Data

You can select one from the following three formats in Functionl:

12.4.1 Data format

1)

6-digit numeric format
Consists of 14 characters including terminators (CR=0DH, LF=0AH).

1 2 3 4 5 6 7 8 9 10 11 12 13 14
‘ P1 | DI | D2 | D3 | D4 | D5 | D6 | D7 | uir | u2 ‘ s1 | s2 ‘ CR | LF
(2) 7-digit numeric format
Consists of 15 characters including terminators (CR=0DH, LF=0AH). A parity bit can be
appended.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
P1 D1 D2 D3 D4 D5 | D6 D7 D8 | Ul | U2 S1 S2 | CR | LF
(3) Extended 7-digit numeric format

Consists of 15 characters including terminators (CR, LF). A parity bit can be appended.

This is an extended version of the 7-digit numeric format. The extended version is different
from the 7-digit numeric format in that:

@ the data length can be 7 bits rather than 8 bits, and
@ the stop bit may be set to 1 bit rather than 2 bits.

The extended version is the same as the normal 7-digit format in other bits. However, if you
select Japanese (Katakana) for Printed Language [~ = ~./.] in Functionl, the data length is
forced into 8 bits.

12.4.2  Polarity (P1: 1 character)

P1 Code Description
+ 2BH When data is 0 or positive.
- 2DH When data is negative.
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12.4.3

6-digit numeric format: (D1-D7: 7 characters)

Numeric data

7-digit numeric format: (D1-D8: 8 characters)

D1 to D7(D8) Code Description
0-9 30H to 39H Digits 0 — 9
*  Decimal point (floating)

° 2EH *  Omitted when numeric data does not contain decimal
places. In this case, space is output to the least significant
digit.

* A space heading a numeric value
SP (space) 20H *  When numeric data doe_s not C(_)ntgin decimal places,
space rather than a decimal point is output to the least
significant digit ™.

*1 A numeric value is headed by 0 (30H) by factory default setting. You can change the function setting so
that it is headed by space (20H) rather than 0.

12.4.4  Unit (U1, U2: 2 characters)

* Codes are all in ASCII codes.

Ul u2 Code Meaning Balance indicators
(SP) G 20H 47H gram g
K G 4BH 47H Kilogram kg
C T 43H 54H carat ct
O z 4FH 5AH ounce gz
L B 4CH 42H pound Ha)
0 T 4FH 54H troy ounce zZt
D W 44H 57H pennyweight vt
G R 4BH 52H Grain GN
T L 54H 4CH tael (Hong Kong) +l
T L 54H 4CH tael (Singapore, Malaysia) 'b' Top right P>
T L 54H ACH tael (Taiwan) ==} Middle right »>
M (0] 4DH 4FH momme mom
t o 74H 6FH tola +to
P C 50H 43H Pieces Pcs
(SP) % 20H 25H Percentage %
o | ¢ | wn | an | Commenenms T,

57




12.45 Judgment result when the limit function is enabled (S1: 1 character)

S1 Code Description

L 4CH Too little (LO)

G 47H Proper (OK) 1- or 2-point scale
H 48H Too much (HI)

1 31H Rank 1

2 32H Rank 2

3 33H Rank 3 3- or 4-point scale
4 34H Rank 4

5 35H Rank 5

T 54H Cumulative value

u 55H Unit weight

i Data type
(SP) 20H ls\lg)ejéji?ig(rjnent result or no data type yp
d 64H Gross

12.4.6 Status (S2:1 character)

S2 Code Description
S 53H Data stable *
U 55H Data unstable *
Data error (Indicates that data other than S2 is invalid.)
E 45H — -
([o-Errlle-Err])
(SP) 20H No status specified

* Data that is independent of whether the weighing condition is stable or not, such as cumulative
values and unit weights, is independent of whether S2 is S or U when it is output.

12.4.7 Output data other than measurement data

The following data is accompanied by our proprietary printer control commands prior to and
after the data when output.

(1) Interval output
When each interval output is started or stopped, a header and a footer are output.

Header
"-"is output for 15 characters.

Footer
Two linefeeds are inserted.

(2) Time output
When the time stamp function is enabled, the time is output one line above the output data.
1 2 3 4 5 6 7 8

* hh: hour (00-23), mm: minute (00-59), ss: second (00-59)
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12.5 Input Commands

The following 7 input commands are supported:

1)
®3)
(5)
()

Tare range command (2) Set output control command
Set measurement mode command (4) Request date output command
Request time output command (6) Setinterval command

Span adjustment/test command

12.5.1 Procedure for transmission

1)

(2)

An input command is sent from an external device.

The full-duplex transmission system allows you to send an input command at any time
independently of the data transmit timing of the balance.

Upon successful completion of an input command, the balance will send out either a normal
completion response or the data requested by the command. If the operation has not resulted
in normal completion, or if the received input command is invalid (in error), the balance will
transmit an error response.

When the balance is in normal display mode, it usually sends a response to an input
command within one second after it is received.

However, if the balance receives a tare range command when the Set Tare function is set so
that the display is reset to 0 when the balance is stabilized after the Zero/Tare key is pressed,
or if it receives an input command that takes a long time, it sends a response after the
command is completely processed.

If the balance receives an input command when you are setting a function, when it is under
span adjustment, or it is busy for other reasons, it sends a response after that operation is
completed.

1) Commands to which a response is sent back after a specified operation is executed:
*  Tare range command, span adjustment/test command

2) Commands to which a response is sent back immediately or in 1 second after they are
received:

«  Commands other than those specified in 1) above

3) Once you have sent an input command from an external device, do not send another
input command to the balance until the external device receives a response to the
command from the balance.
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12.5.2 Response

You can select the response format of either the AOO/Exx format or the ACK/NAK format

Functionl.

(1) AOO/Exx format

Consists of 5 characters including terminators (CR, LF).

1 2 3 4 5
Al A2 A3 CR LF
Response types
Al A2 A3 Code Meaning
A 0 0 41H 30H 30H Successful completion
*
E 0 1 45H 30H 31H Command'error (yvhen an errant
command is received)
(Errors other than EQ1)
30H 30H * Numeric format error
E 0-9 0-9 45H N N * Processing interrupted
39H 39H * Processing terminated abnormally
* Other errors

(2) ACK/NAK format

Consists of 1 character (Does not contain a terminator).

1

Al

Response types

Al Code Meaning
ACK 06H Successful completion
* Command error (when an errant
command is received)
* Numeric format error
NAK 15H

* Processing interrupted
* Processing terminated abnormally
* Other errors

n

* The following descriptions and tables assume that the AOO/Exx format is selected as the
response format.

Think of AOO as ACK, and E00 as NAK.
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12.5.3

Command format

(1) Tarerange (zero-setting) command

error).

C1 Cc2 Code Description Value Response
AQ0: Successful completion
EO1: Command error
* get Tare EO4: A tare range cannot be
ange .
T (SP) 54H 20H 9 None set or the zerp-pomt
* Adjust the cannot be adjusted
zero-point (because of a range

violation or a weight

(2) Set output control command

C1

Cc2

Code

Description

4FH

30H

Stop output

4FH

31H

Output continuously at all times

4FH

32H

Output continuously if stable (Stop output if
unstable)

4FH

33H

Output once when the key is pressed
(whether the balance is stable or unstable).

4FH

34H

Output once when the balance is stable.
After any sample is lifted causing the
display to show zero or less value, outputs
the next time any sample is put on again
and the balance is stabilized.

4FH

35H

Output once when the balance is stable.
Stop output when unstable. Output once
when the balance is stabilized again (the
output includes zero) even if it is not
reloaded.

4FH

36H

Output once when the balance is stable.
Output continuously when unstable. Output
is stopped after a single output when the
balance is stable even if it is not reloaded.

4FH

37H

Output once when the Prinﬂ key is pressed
if the balance is stable.

4FH

38H

Output once immediately

4FH

39H

Output once after stabilized

4FH

41H

Interval function
(Output once each time the output time
elapses.)

4FH

42H

Interval function
(Output once if stable each time the output
time elapses.)

AO00:

EO1:

EO2:

(only
OB)

Successful
completion

Command
error

Interval
time error

with OA or

* Commands OO0 to O7 control output in the same way as the settings in Functionl.

* Commands O8 and O9 are used to request data from the balance.

* Once executed, O0 to O7, OA, or OB commands is held until the next command is input.
However, output control is reset to the function setting when the balance is turned on again.

* When command OA or OB is input, the balance initiates the interval function, and when the
same command is input again, it terminates the function.

* Once either an O8 or O9 command is executed, it returns to the state of "O0".
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12.5.4 Set measurement mode command

Command Main Body
1st 2nd Description Value Response
Code
character character

M 1 4DH 31H Set to Mode 1 AQO0: Success_ful

M 2 4DH | 32H | Setto Mode 2 completion
None EO1: Command

M 3 4DH 33H Set to Mode 3 rror

M 4 4DH 34H Set to Mode 4 EO2: (error)

*  The measurement mode to be activated by the above mode settings 1 to 4 depends on the
weighing mode currently in use.

Mode Weighing Parts Percentage Unit Gravimeter /
setting machine counting weighing converting Statistics function
Mode 1 Welght_ Welght_ Welght_ Welght_ (Error)
measuring measuring measuring measuring

Mode 2 Qross weight Parts counting Percent_ CoefflCl_ent (Error)
display measuring multiplying

Mode 3 Cumulative Cumulative Cumulative Cumulative (Error)
weight " count display ™ | percent display ™ | sum™
Display in unit Average unit

Mode 4 B2 weight (Error) (Error) (Error)

*1 Mode 3 (M3) can be specified only when the addition function is to be used. If the addition
function is not enabled, it results in an error.

*2 If a unit is not specified for unit B, the balance is set for the weight measuring mode.
When you specify a mode that is not supported by the current Weighing Mode, an error is
returned from the balance.

12.5.5 Request date or time output command

Command Main Body
1st 2nd Code Description Value Response
character character
D D 44H | 44n | Dateoutput A00: Successful
request ;
- None completion
D T 44H | 54H | TImeoutput E01: Command error
request
(1) Date format
DATE:yyyy.mm.dd(CR)(LF) English
£y f:yyyy.mm.dd(CR)(LF) Japanese (Katakana)
(2) Time data
TIME:(SP)(SP)(SP)(SP)(SP)hh:mm(CR)(LF) English
¥ 19:(SP)(SP)(SP)(SP)(SP)hh:mm(CR)(LF) Japanese (Katakana)

The above data is accompanied by a control command of our printer when output.

*1  You can select whether you want to output data in English or in Japanese (katakana) in the
Printed Language [£ 3~ F.] Function setting.

— -

*2  Date format depends on the setting of Date Display in Functionl [~. = M £].
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12.5.6  Setting intervals

Command Main Body

1st 2nd Description Value Response

character character Code
A00: Successful
completion
A 49H 41H Interval time setup Interval time E0L: Command

error

EO02: Interval time
error

* Upon setting the time interval, mark off between the entries of command, hour, minute, and

second using a comma, "," between each of the entries; e.g., IA, hh, mm, ss.

12.5.7 Span adjustment/test command

Command Main Body

1st 2nd Description Value Response
Code
character character
c 0 43H 30H Disables key and

command inputs.

A00: Successful
completion

EO1: Command

Span adjustment with built-
C 1 43H 31H in weight
(Auto-span adjustment)

error

c 2 43H 39H Span_adjustment with built- None EO2: O_peratlon is
in weight disabled.
E03: Cancelled by
Span Adjustment to use operation
c 3 43H 33H external weights EO04: Abnormal
completion
c 4 43H 34H Span Test to use external

weights

* This command takes time because the balance sends back a response after an appropriate
operation is completed.

* |If the key is disabled in Span Adjustment/Span Test of Functionl [ [ A], a span
adjustment and test command does not work.

* |If the key is disabled, however, the setting is reset to the function setting when the balance
is turned on again or ["{ [ H]is changed directly. Span adjustment/test commands are also

disabled.
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1258

Setting limit values

Command Main Body
i Description Value Response
first second ASCII code p p
character character
L A ACH | 41y | Firstsetting
point/lower limit 00-S ful
p AO0O0: Successfu
Second setting o .
L B 4CH 42H point/upper limit Lllm,t ' completlccj)n
L C 4CH 43H Reference value values Eg;:gotmmlan error
L D 4CH | 44H | Third setting point ~>et vaiue error
L E 4CH 45H Forth setting point
Caution

12.5.9
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1. Insert a comma between command entries and limit values; e.g., LA, nnn.

2. Enter numerical values only. You do not need to enter units.

3. In weighing machine mode, the unit set in Unit A is applied to the entered value. For
example, when “LA, 20.00” is transmitted, it is recognized as 20.00 g if gram is selected in
Unit A, and 20.00 ct if carat is selected in Unit A.

# respectively.

T(SP)(CR)(LF)
O1(CR)(LF)
O8(CR)(LF)
IA,01,30,00(CR)(LF)
OA(CR)(LF)
DD(CR)(LF)
DT(CR)(LF)
LA,80.5(CR)(LF)

The units used for parts counting, percentage weighing, and unit converting are PCS, %, and

Sample input commands

Set tare range or adjust to zero-point.
Set the balance to continuous output.
Output data (once immediately).

Set an interval of 01 hrs: 30 min: 00 sec.
Start the interval function.

Output the date.

Output the time.

Set the first setting point to 80.5.
(The unit varies depending on the weighing mode.)



12.6  Special Format Output
12.6.1 Special format 1

This output format is applied when [~ {~. ~ !]is selected in Functionl
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PL | SP | Dl {D2 { D3 { D4 | D5 { D6 | D7 { D8 | SP | Ul | U2 | U3 | CR | LF
()
= o Q [}
© O © . . . . Q . .
> g g Measurement data (including decimal point) g Unit Terminator
@ n n
n

e P1 (One character): Set value error Polarity plus/zero: [+] (2BH), Minus: [-] (2DH)
e SP (One character): Space [ ](20H)

e D1~D8 (Eight character): Measurement data,
numerical value [0 to 9] (30H-39H), and decimal point (2EH)

* Numerical values are right-aligned.
A space (20H) is used when there is no numerical value.

e  SP (One character): Space [ ](20H) (**H) : ASCII code
e U1~U3 (Three character): Unit A : Space
Unit Output ASCII code

g gAA (67H) (20H) (20H)

kg kgA (6BH) (67H) (20H)

carat ctA (63H) (74H) (20H)

ounce 0zA (6FH) (7AH) (20H)

pound IbA (6CH) (62H) (20H)

troy ounce ozt (6FH) (7AH) (74H)

penny weight dwt (64H) (77H) (74H)

grain GNA (47H) (4EH) (20H)

tael(Hong Kong) tlh (74H) (6CH) (68H)

tael(SG) tls (74H) (6CH) (73H)

tael(Taiwan) tit (74H) (6CH) (74H)

momme mom (6DH) (6FH) (6DH)

tola tol (74H) (6FH) (6CH)

parts counting pcs (70H) (63H) (73H)

percentage weighing AN (25H) (20H) (20H)

unit converting #AN (23H) (20H) (20H)

* When the output is unstable, a unit (three characters) may be a space (20H).
*  <CR><LF>: terminator

Example:

[ /2734554 . +A123.456 AgAA<CR><LF>

[ -Err CAAANANAAHAANANNNN<CR><LF>
lw=-FErr CAANNANANALANANANNANNACR><LF>

six characters seven characters
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12.6.2 Special format 2

This output format is applied when [~ {F. /7] is selected in Functionl.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

S1{S2{S3|SP|D1{D2 D3 D4 D5 i{D6}D7 D8} D9 %1 SP|Uli!U2}{U3|CR|LF
- (0] . . . . [0} Unit .
Stability Q Measurement data (including polarity and decimal Q Termi-
. : © - @ | (One tothree
information =3 point) =3 nator
0 n characters)

e S1~8S3 (three character): Stable: [SAS] (53H) (20H) (53H), Unstable: [SAD]: (53H)
(20H) (44H)

*  SP (One character): Space [ ] (20H)

* D1~D10 (10 character): Set value error Polarity plus/zero: Space [ ] (20H), Minus: [—]
(2DH)
numerical value [0 to 9] (30H-39H), and decimal point (2EH)
* Numerical values are right-aligned.
A space (20H) is used when there is no numerical value.

*  SP(One character) : Space[ ](20H) (**H) : ASCII code
«  U1~U3 (One to three character): Unit Az Space
Unit Output ASCII code

g g (67H)

kg kg (6BH)(67H)

carat ct (63H) (74H)

ounce oz (6FH) (7AH)

pound Ib (6CH) (62H)

troy ounce ozt (6FH) (7AH) (74H)

penny weight dwt (64H) (77H) (74H)

grain or (67H) (72H)

tael(Hong Kong) tlh (74H) (6CH) (68H)

tael(SG) tls (74H) (6CH) (73H)

tael(Taiwan) tit (74H) (6CH) (74H)

momme mom (6DH) (6FH) (6DH)

tola tla (74H) (6CH) (61H)

parts counting pcs (70H) (63H) (73H)

percentage weighing % (25H)

unit converting # (23H)

* This format has a variable length, with the number of characters varying from one to three
depending on the unit.

. <CR><LF>: terminator

Example:

(/234 550] : SASAAA123.456 Ag<CR><LF>
o -Err] : SA+<CR><LF>

[ -Err] : SA-<CR><LF>
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13 Use Printers

13.1  Printer Setting
(1) Use CSP-160 or CSP-240 with the balance.

(2) Set proper print functions (print control) with the balance referring to the instruction manual for
your printer.
The factory default of our printer is manual printing (printer control).

(3) Make the baud rate and other settings compatible between the balance and the printer.

13.2 Saving CAL and span test results

1 Set Functionl. Set the ISO/GLP/GMP compatible item to
[E SL” !]andsetthe GLP compatible item

1}

Etouk | for measurement datato [F | =k i
Then, press the key to return to the weight

Q
"

display.
2 Performs span adjustment/span test. During output, it indicates [~ o 5 5 3] or an error

display and it looks like the balance is frozen.
However, this is a normal operation. Wait until the

output operation is completed.

=

J
H

o
N
[

13.3 Measurement Data Output in Compliance with ISO/GLP/GMP

1 Set Functionl. Set the ISO/GLP/GMP compatible item to
[E LLF {]and setthe GLP compatible item
od ! for measurement datato [= = = /]

Then, press the key to return to the weight
display.

£ LGLP

ll
My

2 Header output Press and hold the key for a while.

)

E The display indicates [ = A /] and a header is
output.

X
Ina
]
o

P

Continuous press

3 Measurement data output Measurement data can be output at any time during
measurements.
4 Footer output Press and hold the key for a while after the
= measurement is completed.
[
S teeE The display indicates [~ = = + ] and a footer is
output.

Continuous press

Caution

(1) Upon printing calibration/span test results or ISO/GLP/GMP compatible outputs, date and time
data is also printed.
Check the date and time set in the balance before printing. (Refer to Section 10: Date and
Time Setup in page 40).
(2) Do not press any keys on the printer during printing.
* Refer to Section 14 "Output in Compliance with ISO/GLP/GMP" described from page 68 for
sample prints.
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14 Output in Compliance with ISO/GLP/GMP

When a span adjustment or span test is successfully completed, the balance presents the results
according to the following format. If span adjustment or a span test is not completed successfully,
no data will be printed. The "X" entries in the following tables will vary with the model or the weight
used. The line of external weight “ERR” or weight error is printed only when weight error is used

according to the Function2 setting.

(1) Span adjustment with the built-in weight (auto-span adjustment)

English Japanese (Katakana)

1] 2 3 4 5 6 7 8 9 10| 11 12113 ] 1415 112 3 4 5 6 7 8 9 1011 ]12]13] 14§15
1 1

2 | * [ * [C|[A[L|[T[B|R[A[T[T|O|N]|x*]|=* 2 | x| % | * ERPARA K * [ x|
3 3

4+ [ID[A]T[E 2 (1 oflof.[2]of1]0 4 JE[Y Fl:T2]of1]o0 oo . [27]1
s [T|I[M]E 116 :]15]6 5 | ¥ ERAN 1]6]:]5]6
3 SIH[I[N[K]O D|IE[N[S|HI1I 6 SIH[T[N[K]O DIE[N[S|HI[1I
s [ TlY[PlE]: I EIEIPAESN

8 | X [ X [ X[ X[ X[X[X[X[L[N[4]2 0[2]R 8 IX[X[X[X[X[X[X[X[L[N[4]2]0]|2]|R
9 [S]/[N]: X XXX x| x][xTx]x][x 9 [ A/ "V XX X|IX[X[X]|X|[X][X]X
0|1 |D]: X[ X | X[ X|X]|X 1w | T [D]: X[ X[ X[ X[X]X
11 11

2 |CI|A|L| . JI[N|T|IE|IR|INJATL 3[4 ([F[A]T FAPAN ZAD)
s |[RIE[F ] : 13 F | ENPAE

14 XX [ XX [ XX [X[X[Xx]X e 14 X | X | X XX X]X[X]X g
15 15

w|ClOo[M[PIL]E]TIE T PAESFADEER)

7 |D|AJT|E| |21 .Jo[e| . [2]0][1]0 e[V "7 [2]0]1]0 09 21
s [T[I[M[E 116 :[5]7 18 | ¥ |y 116 57
19 19

20 |S|T[G|[N[A[T|[U|R[E 20 [V ]3| A

21 21

22 22

23 23

24 |k | k| k| ok | ok | ok | ok | ok | k| k| k| k| k| k| ok 24 | k| k| ok | ok |k | k| k| k| k| k| k| k| k| k| *x
25 25

26 26

27 27

28 28

(2) Span adjustment with an external weight
English Japanese (Katakana)

1] 2 3 4 5 6 7 8 9 1o 11 J12]13]14]15 112 3 4 5 6 7 8 9 Jioj11j12]13]14] 15
1 1

2 [* | *x [C]A[L[I|[B[RJA|JT[I|O[N[x*]|=* 2 |k | x| * ER AR R
3 3

4 [ID[A]TI]E 21 ofo9l.[2]of1]0 s JETY gl:12Jo]1]o0 olof.[27]1
s [T[I[M[E 1]16]:]15]5 5 |2 a5 116 :15][6
3 SIH[I[N[K]O DIE[N[S[HI[I 6 S|IH[I|[N[K]|O DIE|N[S[|H][1
7 [TI{Y[P|E]|: A EAEIPAESE

8 | X[ X [ X[ X[ X[X[X[X[L[N[4][2]0[2]R s X IX[X[xIX[x[x[x[L[N[4]2]0[2]R
o [S|/[N]: X I XXX x| x[x][x]x]x s | AN "V I XX XXX X|X[X]|X]|X
wo]|1[D]: X I X [ x[x[x]x o]1[D]|: XIX[X[X[X][X
11 11
2 |ClAJL].JE[X|[TIEIR[NJA|L lalv (4] (A 1412 PAPV2R 7]
3 |RIEJF]: I EIPIETPIE
14 XX [ XX [ XX [ X[ X[X]X e 14 XX [x[x X I x [ x[x[x g
15 15
w|Clo[M[PIL]E]TIE sl lalog|YlalY
7 |D|A|TI|E 21| .Jol9[.l2]o]1]o0 e[y gl:T2]of1]o0 09 21
s |[T|I|M|E 1/6[:[5[6 18 | aly 116 57
19 19
20 |[S|T[G|[N[A[T|JU[RIE 20| [a A
21 21
22 22
23 23
24 | k| k| ok | ok | ok | ok |k | k| k| k| k| k| k| x| X 24 |k [k |k | k| k| k| k| k| k| k| k| k| k| x| x
25 25
26 26
27 27
28 28
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(3) Span test with the built-in weight

Japanese (Katakana)

(4)

English
112 3 4 6 7 8 9 Ji1of11J12]13]14]15
1
2 | x| x| C|A TIE|S|T | *[*]|*%|*%]|*
3
4 |[D|/A|T|E 2 |1 0|9 .l2]0]1]0
5 [ T|T|M|E 1/6]:]15([6
6 S|H|I KO DIE|N|S|H]|I
7 |T|Y|P|E
8 | X[ X[X|X X|IX|X|L|N|4]2|O0|2]|R
9 |S|/|NJ: XXX |X|X XXX |X[|X
]I |D]: XXX | X[X]|X
11
2|CJAL]. N|T TIE|S|T
B|RIE|F|:
14 X XIX|X|IX|X|X]|X|X g
5 |D|T|F|F
16 X XXX |X|X|X|X]|X g
17
8|C|O|M|P E|T|E
9 |D|A|TIE 2 |1 0|9 .[2]0]1]0
20| T|T|M|E 116 :]15[7
21
22 |S|T|G|N TIU|IRIJE
23
24
25
26 | * | x| x| ¥ ¥ |k | ok | k[ k| k| k| k| ¥ | ¥
27
28
29
30
Span test with an external weight
English
1] 2 3 4 6 7 8 9 J1ofJ 11 J12]13]14] 15
1
2 | *|[*x|C|A I/B|R|A[T|T|O|NJ*|=*
3
4 ID|A|T|E 21 09 .]2]0]1]0
s [ T|T|M|E 116]:15]5
6 S|H|I K10 DIE|N|S|H]|I
7 |T|Y|P|E
8 | X[ X[X]|X X|X|X|LIN/4[2]|0]2]|R
9 |S|/|NJ: XXX IX[X|IX[X[X][X[X
| T |D]: XXX |X|X|X
11
12 [CJAJL]| . X|TIEJR|INJA|L
B|RIE|F ]| :
14 X XXX XX | X[X][X g
15
6 |C|O|M|P E|T|E
7 |DIA|TI|E 21 0[9].]2]0]1]0
| T|T[MJE 1/6]:1516
19
20| S|IT|G|N TIU|RIE
21
22
23
24 | % | x| x| % * | ok [k | ok | k| k| k| k| k| %
25
26
27
28

T2 s]als5 e[ 760 io[ii[iz]ia]ia]is
1
2 | x| x| *x TRk HEIE
3
4 |EY l:]12]0]1]0 019 .]12]|1
A PANEIFAR 116 :[5]|6
6 SIH|T|IN|K]|O DIE|N|S|H]|I
AIEIPIEIE
8 | X|IXIX[X[X|X|X[X|L[N|4|2]|O0]|2]|R
s (B AN "V IXIXIXIX[X[X|X[X][X]|X
o] 1 |D]: X|IX|X|X]|X|X
11
p]|F[R[M[([F[4]2 FAPANS 1)
[ EA AR EY P2
14 XX X[ X]|X[X]|X|X]|X|X g
15 |3 B
16 XX X[ X[ X[X]|X|X]|X|X g
17
wllalo|ylalv
wlE|YV] T 2/0]1]o0 0]9 2 [ 1
20|y "3y 116 517
21
2 |3 | A4
23
24
25
26 | % | ok |k |k [k [k [k [k [k [ x [k [ k][ x| *[*
27
28
29
30
Japanese (Katakana)

T 234567 eloio]ii]iz][ia]ia]is
1
2 | x [ x| % alo |4 * | ok | *
3
S =) Fl:1211 0/9|.]12]0]1]0
s |21 73|y 16| :]5]|5
6 SIH|T[N|K|O DIE|N|S|H|I
A EIFIPIEAN
8 | X[ X|X|X[X|X|X|X|]L|N[4|2]|0]|2]|R
s |l AN 7y I XXX XX X][X][X][X]X
0] I [D]: XX X[X[X]X
11
elalole|A[ (A" [4]Z]|" [T [F]["]D
[ ESPAEIPIE
14 XX X|X[X]|X|X[X[X]|X g
15
T PAESIPADEERD]
o le (Y1721 0|9|.]2]0]1]O0
I P 1]6]:]15]6
19
P PAERE
21
22
23
24 |k [ x|k [k [k [ [k [k [k [ x| [ x [ x| x]*
25
26
27
28
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(5) Printing of measurement data

1) Header
English Japanese (Katakana)

1]1]2]3]4]5]6]7]181]9 415167189 ]10]11]12
1 1
2 SIH[I[N[K]|O D 2 S|H[T[N[K]|O D[E|N|S
s |[T|Y[P[E]: HEIEIPAES
4 | XX [X[X|IX|X|X[X]|L 2 2| R 4 X X X[X[X[X[X|X|LIN|4[2|0]|2]|R
5 |S[/[N XX [ X|X X X | X s | [ A ] 7 [ XXX XX [ XXX X] X
6 |1 |D X X | X 6 |1 |D]: XIX[X[X[X[X
7 7
s [SIT|A[R|T NEIEAP
s [ID|A[T[E|:|2]2 0 2 T]0 ISP 2[0[1]0 0[9 2
w|[T[I[M[E 3 0 [T ” 9 113 0
11 11

2) Footer
English Japanese (Katakana)

112131451 6]7]18]9 5|16 7]8]9]1of11]12
1 1
2 [E[N[D 2 |Y Jlalw
s [D[A[T|E 22 0 2 1|0 = Fl:.12[0[1]0 0]9 2
4 [T|T|MJE 6 0 4 > 9 116
5 5
s [S|1[G|NJA[T|[U|R|E s >
7 7
8 8
9 9
10 | * | % | k| k | k| k| k | x| ) 10 k| k| k| k| k| k| k| k
11 11
12 12
13 13
14 14

(6) Calibration of Built-in Weight
English Japanese (Katakana)

1] 2] 3]4)J5]6]7]81]9 4 1516 ] 718109 ]10]11
1 1
2 [ x| % | *|*|R|EJ|F c 2 217121V k 2.3
3 3
4 |ID|IA|TI|E 21 0 .12 0 s |E1Y i:l2i01140 0
s [T 1|M[E 1 6 EAEEIVAE 1
6 SIH|T|NJK|O D 6 SIHIIINIKIO DIEIN
T [ TIY|P|E AP ICIPAEAR
8 | X|X|X|X|X|X|X|X|[L[N[4]2]|0|2|R 8 | X IXIXIXIXIXIXIX|ILINI4 R
9 |S|/|NJ: XXX X[X|X|X|X[X]|X o |l AN " IV I XIXIXIXIXIX X
0| 1[D]: XX XXX [X wl1]D]: x| x X
11 11
i2|R|E|F 12 > =
13 XXX X[ X[X 13 XIXIXIXIXIX XX
14 14
s [C|O|M|[P|[L|E[TE 52 ]a ylals
6 |D|A|TI|E 21 0 16 | E 1Y 7 2101110 0
7T |M[E e 5 1
18 18
19 |S|T|G|INJA|T|U|RIJE 19 3
20 20
21 21
22 22
23 |k [k | k| k[ k| k| k| k| * 23 * |k ok Pk |k |k |k | %
24 24
25 25
26 26
27 27
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15 Operate on Batteries

This function can only be used with a balance equipped with optional batteries. The battery option
is unavailable for LN**R series units.

15.1  Specifications

* Built-in batteries

* Charge time: About 15 hours

* Operation time: About 6 hours of continuous operation

e Can be recharged: More than 300 times

15.2 Recharging Batteries

A [ ] icon is displayed when the balance is operated on batteries. As the battery gets
weaker, the sign is changed into [{_4] ] or [{__] ] (flashing). When the icon changes to [I__] ]
(flashing), follow the steps below to charge the batteries.

(1) Connect the AC adapter supplied with the balance.
(2)  Turn the balance off.

(3) Wait about 15 hours until the batteries are fully recharged.

15.3 Precautions Relating to Use

1. Disconnect the AC adapter after the batteries are recharged. The balance operated on
batteries is slightly charged while it is in use (turned on). Do not continue to charge batteries
after they are recharged, because that may shorten their life.

2. When you use the balance for the first time after purchase, battery operation time may be
shorter than usual because of natural discharge.

3. If nothing is displayed or the display is turned off in a minute after you turn on the balance or
the display is turned off after a succession of short beeps, the batteries may be weak.
Recharge the batteries or operate the balance on the AC adapter.

A Caution Follow the following instructions for safe use:

1. Do not disassemble or modify the batteries. Avoid the reverse wiring of positive and negative
poles or a short circuit. Such mishandling may damage the batteries, or cause the balance to
fail or ignite.

2. Be sure to use the AC adapter supplied with the balance. A different AC adapter may cause
the batteries to generate heat or explode.

3. Do not put the batteries into a fire because they may explode.
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16 Troubleshooting

* Parentheses contain a page to refer to.

Symptom

Cause

Measures to Take

No display

* The AC adapter is not connected.
* The batteries are exhausted.

Ensure that the AC adapter
is connected.

Recharge the batteries
(page 71).

The display is unstable.

The display takes time
to be stabilized.

The display does not
move with the M sign
flashing.

* The balance is influenced by wind or
vibration.

* The balance is placed on an unstable
base.

* The pan, tare, or sample put on the
balance is in contact with an external
object.

Read Precautions Relating
to Use (pages 2 to 4).

Weight indication
contains an error.

e Tare range is set incorrectly.

* The adjusters are not settled, and the
balance is not kept horizontal.

* The display error is caused because the
balance has not been used for a long
period of time or has been relocated to
another location.

Set the tare range correctly.

Check that the balance is
kept horizontal (page 8).

Perform span adjustment of
the balance (page 43).

[ - £~ ~ ] appears
before the capacity is
reached.

* The capacity is reached by the weight
including the tare weight.
(Measurement range is for the sum of
container and sample weight.)

¢ The mechanism section was damaged
for some reason.

Check the total weight.
Review the container.

[w=-FErFr]is

* There is a foreign object trapped

Remove the pan and

displayed. between the pan (or pan base) and the examine the surface on
balance. which the pan was placed.
¢ The mechanism section was damaged
for some reason.
[L-Errlis * The internal clock has failed. Contact your local dealer.
displayed.
[&-Err]is * The balance is influenced by static Contact your local dealer.
displayed. electricity or noise.
[=f-E£rr]is * The electric components of the balance
displayed. have failed.

The display is turned
off when the balance is
operated on batteries.
The [L__] ] icon blinks.

No display

* The display was turned off by the auto
power off function.

* The batteries were exhausted.

Turn the power on again.
Disable the auto power off
function if desired (page 47).

Recharge the batteries
(page 71).

Operate the balance on the
AC adapter.

[F-Errlis

displayed.

The built-in weight drive unit has have
failed.

Contact your local dealer.
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17 Specifications

17.1 Basic Specifications
Model LN LN LN LN LN LN LN LN
223 323 423 623 1202 2202 3202 4202
LN LN LN LN LN LN LN LN
ltem 223R 323R 423R 623R 1202R | 2202R | 3202R | 4202R
Weighing 220 320 420 620 1200 2200 3200 | 4200
capacity [¢] g g g g g g
Minimum
readability [g] 0.001g 0.001g 0.001g 0.001g 0.01g 0.01g 0.01g 0.01g
Parts counting
Minimum unit 0.001g 0.001g 0.001g 0.001g 0.01g 0.01g 0.01g 0.01g
weight [g]
Percentage
Lower weight 0.1g 0.1g 0.1g 0.1g 1g 1g 1g 1g
limit [g]
Size of
measurement 120 x 140[mm)] 200 % 200[mm]
pan
Span adjustment LN series: External weight is used
method LN**R series: Internal or external weight is used
Model
LN LN LN LN LN LN
6202 8201 12001 15001 21001 31001
Item
Weighing 6200 8200 12000 15000 21000 31000
___capacityg] | 7 ST DU A A T S D S -
Minimum
readability [g] 0.01g 0.1g 0.1g 0.1g 0.1g 0.1g
Parts counting
Minimum unit 0.01g 0.1g 0.1g 0.1g 0.1g 0.1g
weight [g]
Percentage
Lower weight 1g 10g 10g 10g 10g 10g
limit [g]
Size of
measurement 200 % 200[mm] 220 % 250[mm]
pan
Span adjustment . . .
method Span adjustment with external weight
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17.2 Common Specifications

1)
@)
®3)

(4)
©®)
(6)
()
8)

©)

*1

*2
*3

74

Weight measurement method: ---------- Tuning fork system

TAr@ FANQE -« v v v rrreerrereieeeenn Full capacity

Display: <+« voverrii The-FIP segment can display up to 8 digits.
The segment is 12.5 mm high, and displays 8 digits
for a weight.
Can display a bar graph of up to 40 bars and various
messages.

Overload display: - -« -« vvveveeeeiennns [o-- £ ~ ] is displayed when the weighing capacity
is exceeded by 9 divisions.

OULPUL: - v Bi-direction RS232C output, output for peripherals

Supported printer: -« «ovevee CSP-160, CSP-240

Operation temperature/humidity range: -5 to 35°C, 80%RH or lower

AC adapter: -« -vvvvevenn Dedicated AC adapter: 12VDC/120VAC or

12VDC/230VAC
OptiOﬂS ................................... « Hook for hanging *1

« Battery option "

» Buzzer option

« Limit contact output option
* Full pack option

» RS422 option ™

For 1200g~ 15kg Capacity models only.

(Inside is installed hook for under weighing for 220g~620g,21kg and 31kg model.)
unavailable for LN**R series

When the RS422 option is selected, the D-SUB9P connector is replaced with an RS422

connector.



17.3  Minimum Display by Unit of Measurement

Model LN223 LN323 LN423 LN623 | LN1202 | LN2202 | LN3202 | LN4202
Unit_of LN223R | LN323R | LN423R | LN623R | LN1202R | LN2202R | LN3202R | LN4202R
measuremant
220 320 420 620 1200 2200 3200 4200
& 0001 | 0001 | 0001  |o0o00or | 001 |’ 001 | 001  |oor |
c 0.22 0.32 0.42 0.62 12 2.2 3.2 4.2
g "0.000001 | 0.000001 | 0.000001 | 0.000001 | 0.00001 | 0.00001 | 0.00001 | 0.00001 |
£t @ 1100 | 1600 | : 2100 |3100 | 6000 | 11000 | 16000 | 21000 |
0.005 0.005 0.005 0.005 0.05 0.05 0.05 0.05
0z (02) RO S L I S 2 | O 110 140 |
0.00005 | 0.00005 | 0.00005 | 0.00005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
'b 048 | 07 . |¢ 092 |13 | 26 | 48 | T %2 ]
o (Ib) 0.000005 | 0.000005 | 0.000005 | 0.000005 | 0.00005 | 0.00005 | 0.00005 | 0.00005
az *+ (o RO 10 | 3 (1™ ] 38 | 0 | 100 180 |
0.00005 | 0.00005 | 0.00005 | 0.00005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
dvvt () 140 | 200 |: 270 3% | 770 | 1400 | 2000 | 2700 |
0.001 0.001 0.001 0.001 0.01 0.01 0.01 0.01
_ 3300 4900 6400 9500 18000 33000 49000 64000
[N ([ 110 I R B ] e B R B S LRt
0.02 0.02 0.02 0.02 0.2 0.2 0.2 0.2
+/ 58 | 85 | R I B 2 58 | 8 |10 |
(Hong Kong) 0.00005 | 0.00005 | 0.00005 | 0.00005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
+ 58 | 84 | S I B 3 58 | 84 |10 |
(Singapore, 0.00005 | 0.00005 | 0.00005 | 0.00005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
Malaysia)
£ (ta 58 | 85 | R I B 2 58 | 8 |10 |
(Taiwan) 0.00005 | 0.00005 | 0.00005 | 0.00005 | 0.0005 0.0005 0.0005 0.0005
58 85 110 160 320 580 850 1100
MOM (MOMMIE) |- === === === === === oo = o = = o oo o o = oo o = oo o oo oo oo oo oo oo oo oo - oo
0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.005 0.005 0.005 0.005
+ 18 27 36 53 100 180 270 360
0 (o) 00001 | 00001 |00001 |o0000L |0001 | 0.001 | 0.001 | 0001l |

*  The view of the table

Upper cell: Capacity

Lower cell: Readability

75



Model

LN6202 | LN8202 | LN12001 | LN15001 | LN21001 | LN31001
Unit_of
measuremant
6200 8200 12000 15000 21000 31000
& 0.01 0.1 0.1 0.1 0.1 0.1
) 6.2 8.2 12 15 21 31
& 000001 |0.0001 |0.0001 |00001 |0.0001 | 0.0001
£t @ 31000 | 41000 | € 60000 | 75000 | 100000 | 150000
0.05 05 05 05 05 05
210 280 420 520 740 1000
OZ (0z) W F-mrmcmeeb e b e T
0.0005 | 0.005 0.005 0.005 0.005 0.005
b 3 B | 26 138 | 46 | 68 .
o (b 0.00005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
0z o |20 | 260 |30 |48 | 670 | 9%0 .
0.0005 | 0.005 0.005 0.005 0.005 0.005
vt (dwt) 3900 | 5200 | 7700 | 9600 | 13000 | 19000
- 0.01 0.1 0.1 0.1 01 01
. 95000 120000 | 180000 | 230000 | 320000 | 470000
GN (grain)  froosmmmmmop oo oo e oo
02 2 2 2 2 2
+ 160 | 210 |30 |400 | 560 | 820 .
(Hong Kong) 0.0005 | 0.005 0.005 0.005 0.005 0.005
+ 160 | 210|310 |30 | 550 | 820 .
(Singapore, 0.0005 | 0.005 0.005 0.005 0.005 0.005
Malaysia)
y 160 210 320 400 560 820
T (rawan) 155605 To00s Tooos  ooos ] 0005 | 0005
1600 2100 3200 4000 5600 8200
MOM (MOMME) [ ===~ ~= ===l ooooooooo oo -ooooo o
0.005 0.05 0.05 0.05 0.05 0.05
- 530 700 1000 1200 1800 2600
0 () 0001 | 001  [o0o01  [oo01 | 001 | 001

The view of the table

Upper cell: Capacity

Lower cell: Readability
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18 Conversion Table of Units

Unit Gram carat Ounce Pound troy ounce Per.my
Weight

1g 1 5 0.03527 0.00220 0.03215 0.64301
lct 0.2 1 0.00705 0.00044 0.00643 0.12860
loz 28.34952 141.74762 1 0.06250 0.91146 18.22917
1lb 453.59237 2267.96185 | 16 1 14.58333 291.66667
lozt 31.10348 155.51738 1.09714 0.06857 1 20
ldwt 1.55517 7.77587 0.05486 0.00343 0.05 1
1GN 0.06480 0.32399 0.00229 0.00014 0.00208 0.04167
1tl (HK) 37.429 187.145 1.32027 0.08252 1.20337 24.06741
1tl (SGP,Mal) 37.79936 188.99682 1.33333 0.08333 1.21528 24.30556
1tl (Taiwan) 375 187.5 1.32277 0.08267 1.20565 24.11306
1mom 3.75 18.75 0.13228 0.00827 0.12057 2.41131
1to 11.66380 58.31902 0.41143 0.02571 0.37500 7.5

unit Grain tael Sinta:flore tael momme Tola

(Hong Kong) (Ma?aypsia) ' (Taiwan)

1g 15.43236 0.02672 0.02646 0.02667 0.26667 0.08574
lct 3.08647 0.00534 0.00529 0.00533 0.05333 0.01715
loz 437.5 0.75742 0.75 0.75599 7.55987 2.43056
1lb 7000 12.11874 12 12.09580 120.95797 38.88889
lozt 480 0.83100 0.82286 0.82943 8.29426 2.66667
ldwt 24 0.04155 0.04114 0.04147 0.41471 0.13333
1GN 1 0.00173 0.00171 0.00173 0.01728 0.00556
1tl (HK) 577.61774 1 0.99020 0.99811 9.98107 3.20899
1tl (SGP,Mal) 583.33333 1.00990 1 1.00798 10.07983 3.24074
1tl (Taiwan) 578.71344 1.00190 0.99208 1 10 3.21507
1mom 57.87134 0.10019 0.09921 0.1 1 0.32151
1to 180 0.31162 0.30857 0.31103 3.11035 1
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