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Preface

Thank you very much for choosing the LF series balance.

This balance has an automatic calibration (span adjustment) function, which can be easily
used at any time at the press of a button. The balance also has a function that alerts the user
of when it is time to calibrate the balance depending on the surrounding environment. This
enables you to calibrate the balance at the right time depending on your usage.

In addition, the balance comes standard with ISO/GLP/GMP compliant output functions, a
calendar and clock function, and various application measurement functions, such as the
counting mode, percentage weighing mode and addition mode.

The balance is easy to use, with a windshield that can be opened from the opposite side (the
right door with the left knob and vice versa) and a weighing chamber that can be easily

removed along with the windshield doors and the bottom plate for easy cleaning.




Instructions
4 A

e This manual is copyrighted by SHINKO DENSHI CO., LTD. and may not be reproduc
in part or in whole without permission.

e Please understand that part of this manual may not agree with the product due to
modifications or other such changes to it.

e Descriptions in this manual are subject to change without notice.

e This manual is created with all possible care. However, in the unlikely event of an
incorrect description or any other errors, please tell us.

e |f any pages are bound in incorrect order or are missing, we will replace the manual.
Please contact the retailer from whom the balance was purchased or our Sales Office.

e Trouble with the equipment and the system’s main unit will be serviced in accordance
with their maintenance contracts. However, please be aware that we will not be held
responsible for any indirectly related trouble that may occur such as operations being
stopped due to the trouble of the main unit.

e Awarranty card is also enclosed. Please send us your user registration information by
fax or via our website. We appreciate your cooperation.

e Due to regulations of the Foreign Exchange and Foreign Trade Act, if you take the
balance out of Japan, administrative procedures may be required such as an export
permit application to the Japanese government.

e ViBRA isthe registered trademark of SHINKO DENSHI CO., LTD. The company
names and product names described in this manual are either their trademarks or

\registered trademarks.




Important Notice

* You must be aware that the balance can potentially be dangerous. Be
sure to follow this manual when you install and operate the balance, and

A WARNING perform maintenance and inspection.

* SHINKO DENSHI CO., LTD. takes no responsibility for any injury or
damage caused because you did not follow this manual or the balance
was incorrectly used or modified without permission.

® |n today’s industrial equipment industry, potential risks are increasing due to new
materials, process methods, and faster machines. It is impossible to predict all situations
that pose such threats. In addition, there are too many “do’s” and “do not’s,” to be able to
cover them all in this manual. If the operation manual does not explicitly say that
something is OK to do, please interpret it as a “do not.” When installing or operating the
balance, or performing maintenance or inspections on it, give due consideration to safety
measures in addition to the instructions written in this manual and those written on the

balance’s main unit.

® This manual is copyrighted by SHINKO DENSHI CO., LTD. All rights reserved. Do not
reproduce or disclose drawings and technical documents without prior written consent
from SHINKO DENSHI CO., LTD.

® If you have any questions about this manual or you need more detailed information,
please have the model name (type) and the manufacture number ready and contact the
retailer from whom the balance was purchased or our Sales Office.




How to Use This Manual

® Symbols in this manual

Understand the meanings of the following symbols to follow the instructions in this manual:

Symbol Meaning

This symbol indicates a dangerous situation that may cause death or serious
N

injury if not avoided.

This symbol indicates a situation that may cause damage to the system or
A\ CAUTION

equipment, or data corruption, deletion, or overwriting if not avoided.

This symbol is used for information to which particular attention is required, or
ANNOTAT ION

to highlight information.

This symbol is used for information such as operational tips.

This symbol indicates a mandatory action that must be executed without fail.

® This symbol indicates a prohibited action that must not be done.

-jv -



m How to Read This Manual

This manual comprises the following chapters:

Chapter 1 How to Begin This chapter gives introductory information such as how to
assemble and install the balance, and how to turn the power on
and off. Be sure to read this chapter the first time you use the
balance.

Chapter 2 Basic Operation This chapter gives basic instructions on how to weigh objects.
The procedures for setting the functions used to set various
functions are also described.

Chapter 3 Various This chapter describes how to use various measuring methods of

mg’?hsgc?sng the balance, such as counting and percentage weighing.

Chapter 4  Adjusting the The balance needs to be adjusted depending on where and when

Balance it is used.
This chapter describes how to calibrate and test the balance.
Chapter 5 Setting the This chapter describes how to set the functions of the balance,
Functions such as setting units and readability.

Chapter 6  Input/Output This chapter describes printing to printers and how to input and
to/from External output to and from RS-232C devices in detail.
Devices

Chapter 7 Troubleshooting This chapter describes how to troubleshoot problems occurring
with the balance, including actions required for errors, and
remedies to problems.

Appendixes The appendixes contain required data including the specifications

of the balance.

® Notational Conventions

In this manual, the following notation is used.

The balance Refers to an LF series product.

The names of the operation keys provided on the front of the main unit are
[On/Off] key , P ysp

enclosed in brackets [ ].
“Func” Messages shown on the display are enclosed in quotation marks “ .

Press the key.

Refers to pressing a key once.

key.

Press and hold the

Refers to pressing and holding down the operation key until the desired
display is obtained.
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LF Series Operation Manual 1 How to Begin

1 How to Begin

1-1 Warnings regarding Use

PN WARN NG

m Do not disassemble or modify the balance.

Doing so could result in injury, electric shock, fire and other accidents or failures. For
inspection and adjustment, contact the retailer from whom the balance was purchased or our
Sales Office.

®m Do not move the balance with a sample placed on the
weighing pan.
The sample could fall from the weighing pan and break or injure someone.

® Do not plug the AC adapter cord or the communication

cable into the balance when the connector or jack is wet.
Doing so could result in electric shock, short circuit or failure.

B Do not touch the AC adapter with wet hands.
® Doing so could result in electric shock, causing disability or death.

B Do not route the AC cord across passages.

The cord could be tripped on by a passerby and the balance could fall down and break or
injure someone.

B Do not use the balance on an unstable platform or in a

place subject to vibration.

A sample could fall from the weighing pan and break or injure someone.
In addition, the balance could fail to accurately weigh samples.

B Only use the AC adapter specifically designed for the

balance.

Using any AC adapter other than the specified adapter could cause overheating, fire or
failure.

B Only use the specified power supply.
Using any power supply other than that specified could cause overheating, fire or failure.
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A\ |CAUT I ON

N

m Do not apply excessive force to or impact the balance.

Doing so could damage or result in failure of the balance. Carefully place samples on the
balance.

B Do not allow the balance to remain in an overloaded state

(o-Err indication).
Doing so could damage or result in failure of the balance. Remove the sample immediately.

B Do not use volatile solvents.

The main unit could deform. Wipe the main unit using dry cloth or a cloth moistened with a
small amount of neutral detergent.

ANNOTATION

m Do not install the balance in a place where it is directly

exposed to airflow from air-conditioning or heating equipment.
Due to changes in the ambient temperature, the balance could fail to accurately weigh
samples.

m Do not install the balance in a place exposed to direct sunlight.

The internal temperature of the balance could rise and the balance could fail to accurately
weigh samples.

m Do not install the balance where the floor is soft.

When a sample is placed on the balance, the balance could slant and fail to accurately weigh
samples.

B Do not install the balance in a place where the ambient

temperature or humidity change significantly.

The balance could fail to accurately weigh samples. Use the balance at an ambient
temperature of 10 to 30°C and a relative humidity of 80% or lower.

B Do not install the balance on an unstable platform or in a place

subject to vibration.

The balance could fail to accurately weigh samples. In addition, a sample could fall off the
weighing pan and injure someone.

B Do not install the balance on an inclined surface.

The balance could fail to accurately weigh samples due to errors caused by the inclination.
Install the balance on a level surface.
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ANNOTATION

mAfter turning the balance on, leave it unused for more than 5

hours to acclimate it to the surrounding environment.

Failure to do so could result in measurement errors. To ensure accurate measurements, be
sure to acclimate the balance to the environment with the power on.

0 B Adjust (calibrate) the balance when it is installed or relocated.

Failure to do so could result in measurement errors. To ensure accurate measurements, be
sure to adjust (calibrate) the balance.

B Unplug the AC adapter from the receptacle when the balance

is not going to be used for a long period of time.
Unplug the balance from the receptacle to save energy and prevent degradation.
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1-2 Checking Supplied Items

The following items are in the box.
In the unlikely event of problems such as missing or broken items, please contact the

retailer from whom the balance was purchased or our Sales Office (See the Appendix at
the end of this manual).

(1) Main unit of balance (2) Operation manual (One)
[ w
AFS;C‘FiES
[ - %\H e o
(3) AC adapter (One) (4) Measurement pan (One) e Pan base (One)
/ \ e, ©
N,
S
¢ Windshield ring (One)
I\
R o=
\f::‘_\____ﬁ____ﬁ__#,_-—f:’/
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1-3 Names and Functions of

Component Parts

Door storage cover

Windshield

indshiel Measurement pan
Windshield easurement pa

Knob

1l ) (T
C] S LT L
I.lﬁ .‘;— lrﬁ}z v —m
D-SUB9P RS232C .
output connector 4G Bdapter Jack
USB
output connector
Adjuster
LCD 3
=]
e - = Panel section i

= | T

Fq S E—

o 1 ‘ U e 1l
Hook for under-floor |-, [
measurement = 1) Jeef

Level
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1-4 Functions of Operation Keys

The operation keys are located on the front of the main unit. Use these keys to operate and

set the balance.

1-4-1 Operation keys

ViBRA

1-4-2 Operation key explanations

Operation key Function
Used to power on/off the balance.
[On/Off] key -
- Used to start printing.
[Print] key

Print Used to interrupt settings and inputs.

[Press] to turn ON/OFF the automatic switch between two scale

intervals.
Set] ke
(Sefkey sl [Press] to save settings.

[Press and hold] to start making settings.

& [Press] to call span adjustment and span test.
[Cal] key cal [Press and hold] to start an automatic repeatability measurement.

[Press] to switch measurement modes.

— [Press] to make settings by entering values.
Functon] | [Press] to select items for function settings.
[Press and hold] to call functions.

[Function] key

[Press] to set the zero point or change the readout to zero using

the tare.
[Zero/Tare] key

[Press] to set a value by entering the value.
[Press] to select functions.

-6-
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How to press keys
The functions of some operation keys depend on how they are pressed.
For example, the [Set] key saves a setting when it is pressed quickly. (This is the

normal way of pressing keys.)
i The [Set] key starts making a setting when it is pressed and held.

Pressing and holding a key is to hold the key down and then release it once the
desired display has been obtained.
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1-5 How to Read Displayed Signs

Each of the symbols displayed on the front of the main unit has the following meanings:

Symbol Description
© Stability indicator (Indicates that the display is stable)
=0& Zero point

Bar graph indicating the gross weight relative to the weighing
QARG RIAN, | capacity.

Two-point bar graph display can also be selected. (Refer to Section
3-7 “Limit Function.”)

B/@ Lights up during gross weight readout.
= Indicates that output is in progress.
Net Lights up when the tare range is being set.
— Indicates a negative sign.
Lights up when the balance is saving a setting, or blinks when the
IMI balance is in the process of stabilizing for zero-point adjustment or
tare range setting.
CAL Indicates that adjustment (calibration) or Advice CAL is working.
. Lights up when the date and time are displayed or being set.
* Indicates that an addition can be executed when the addition
function is used.
Y Lights up when a sum total is displayed in the addition mode.
Pcs Lights up when the balance is in counting mode.
# Lights up when the balance is in unit conversion mode.
% Lights up when the balance is in percentage weighing mode.

< (5 positions) | Lights up to indicate the judgment result when the limit function is
used. The upper symbol indicates “HI” (above), the middle symbol
indicates “OK” (appropriate range) and the lower symbol indicates
“LO” (below) compared to the specified upper and lower limits.

< A Lights up depending on the function.
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d Indicates that the balance is in gravimeter mode.

Indicates that the midair weight has been saved in gravimeter

<(Lower) d mode.

d Indicates that the specific gravity (no units) is being displayed in
<(Upper) gravimeter mode.

> (Upper)

d Indicates that the volume (unit: cm3) is being displayed in
<(Upper) gravimeter mode.

> (Middle)
d% Indicates that the actual water temperature (unit: °C) is being

entered in gravimeter mode.

d Indicates that the density of a medium (unit: g/cm3) is being entered
Q(Lower) in gravimeter mode.

> (Upper)

7-segment character display

Numeric characters

1 2 3 4 5] 6 7 8 9
! £ 3 H S A g 8 9 0
Alphabet
A B C D E F G H I J K L M
,C; b t’: - E F r‘r_; i ! _f i f_ {?
N|O|P|Q|R|S|T|U|V | W|X]|Y]| Z
] ] .‘D Cr) ~ S t [ = J'J_f‘ h, b‘ E

A\ |CAUTION| | Some characters look the same, for example, “5” and “S,” and “H,” “K,” and “X.”
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1-6 Assembling and Installing the

Balance

(1) Attach the windshield ring, the pan base, and the weighing pan, in this order, to the main
unit. Check that these parts are free from dust and other foreign matter before attaching
them.

(2) Install the balance horizontally. Rotate the adjuster so that the level bubble is positioned in
the center of the red circle.

Correct Position of the Level Bubble

(3) Connect the supplied AC adapter to the balance and plug it into the receptacle (100 VAC).

-10 -
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2 Basic Operation

2-1 Powering On/Off and Operation

Check

Turning the balance ON/OFF

1 Turn the balance ON. Check that the AC adapter is connected to the
p balance.
%k When the AC adapter is plugged in, the balance
enters the standby state and an asterisk “*”
" appears.

Standby state Leave the balance powered on with the

asterisk “*" displayed for 5 hours before

(D -} -0~ _ starting measurement. If you unplug the AC

On/Off I adapter, you need to wait for 5 hours from
the time you plug it in again.

Press the [On/Off] key.

The display shows all symbols and then changes
to the zero display.
2 Check that it is operating. Push the weighing pan with your finger to check

that the readout changes.

Also check that the readout changes to zero

) when you stop pushing.
S —
3 Turn the balance OFF. Press the [On/Off] key again.
(D * The balance enters the standby state.
On/Off -’ [ }
Standby state

-1 -



2 Basic Operation LF(R) Series Operation Manual

* When the balance is turned ON, it is in the same measurement mode as when
it was turned OFF. For example, if the balance was turned OFF in counting
mode, when it is turned ON it is still in counting mode.

* When the balance is stabilized, the display shows a circle “O.”

[o

1

NN YN
When the balance is unstable, the circle “O” disappears. The balance may be

affected by wind or vibration.

* The bar graph also appears on the display. It shows the current weight level
compared to the weighing capacity. As the weight approaches the weighing
capacity of the balance the bar graph moves toward the right end.

altim
Iy NNy
L Ry Iy

-
~J
-
~J
-
~J
-
~J

~
~
~
~

|

~
-~ |
~—
|

.
-~
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2-2 Zero-point Adjustment

Zeroing a deviated readout is called “zero-point adjustment.”

1 Examine the surface of the weighing Check that nothing is on the weighing section.
section.
2 Execute zero-point adjustment. Press the [Zero/Tare] key.
The readout becomes zero and the “=04¢” mark
~0- appears.
+0/T+ o
Zemm +

» Zero-point adjustment may not be possible if an object is on the weighing
section. In such cases, refer to Section 2-3 “Weighing a Sample in a Container
(Tare)” and perform “tare range setting.”

* Whether the balance waits until it is stabilized for zero-point adjustment can be

set using the function item “wait for the balance to stabilize.”

When “Operate after waiting for the balance to stabilize” is set, the “ M~
indicator blinks while waiting for the balance to stabilize. While the * M-
indicator is blinking, make sure that the balance is not subjected to wind or

vibration.

-13-
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2-3 Weighing a Sample in a Container

(Tare)

When weighing a sample in a container (tare), only the sample is weighed by subtracting the
mass of the container. This is called “tare.”

1 Place the container on the weighing pan. The mass of the container is displayed.
e ———
2 Set the tare. Press the [Zero/Tare] key.

The readout becomes zero and “—0«" and “Net”
are displayed (tare range setting).

Net

-0«
T |

-

Dy

-

Uy
—

A\ [CAUT|ON
If “Net” does not appear when the [Zero/Tare] key
is pressed, the balance is executing zero-point

adjustment, not tare range setting.

3 Place a sample in the container. Only the mass of the sample is displayed.

-~
I\

-
I\_
~J
I“
~d
I\_
~J

When setting the tare range, the weighable range is reduced by the mass of the

tare (set tare).

Weighable range = original weighing capacity — set tare
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2-4 Weighing an Added Sample

Place an additional sample on the balance. Only the addition is measured.

1 Put a sample in place. The mass of the sample is displayed.

2 Set the tare. Press the [Zero/Tare] key.

The readout becomes zero (tare range set).

~

0w Net
+0/Te + _
Zero/Tare ’I \ ’I l’

o~

3 Place the next sample on the balance. Only the mass of the added sample is displayed.
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2-5 Displaying the Sum of the

Container and the Sample

The summed weight of the sample and the container is displayed (gross weight readout).

Gross weight can only be displayed when the balance is in simple weight
A\ [CAUTION| | measurement mode. For more information on simple weight measurement mode,
refer to the section on “Weighing.”

1 Put a container in place and then set the Put a container in place and press the [Zero/Tare]

tare. key.

The tare range is set and the readout becomes
zero.
+0/Te (“Net” lights up when the tare range is being set.)

Zero/Tare
OOOOO

(Example: tare range = 300.0 g)
2 Put a sample in place. The mass of the sample alone (net weight) is

displayed.

3 Display the gross weight (Gross weight Press the [Function] key.

readout). The summed weight (total weight) of the sample

and the container is displayed (gross weight

S readout). “B/G” lights up when the gross weight is
Function being displayed.

Pressing the [Function] key toggles the readout
between gross and net.

Cinnna O 30

1L
Net weight readout  Gross weight readout

\_
Dy
\~
|
~\
\~
~\

4
=3
I3
|\~
-

[Function] key
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2-6 Basics of Function Settings

Use the Function key to change the balance’s settings.
This section describes the basic operations for setting functions.

1 Go to the function setting mode. Press and hold the [Function] key. After “Func” is

displayed, release the key.

The first function item is then displayed.

"
S | -
[ I b Y

Function o
P = - |
Release the key when the display

|4\ [CAUTION]

changes.

If you continuously hold the [Function] key, the
function setting mode will change to another
mode. If this happens, press the [Print] key to
cancel the setting and do this step over again.

2 Select an item to set. Press the [Function] key to select the item to be
set.

Example: Press the [Function] key once and

F\":f' -} ‘ =5 o ,_,] select “2.SEL” (additional functions). The first
= aERE M setting “2.SEL 0 is displayed.
3 Select a setting. Press the [Zero/Tare] key to select the setting.

The next setting is displayed every time the

[Zero/Tare] key is pressed. The first setting is

J displayed again if the [Zero/Tare] key is pressed
when the last setting is displayed.

/T« + - -
Zero/Tare - 5EL /2

Example: Press the [Zero/Tare] key twice to select

“2.SEL 2.
4 Save the setting. Press the [Set] key to finish making settings.
The balance returns to the weight display.
To cancel making settings, press the [Print] key.
Set

Refer to Appendix 1 “Function Setting List” for available function items and
settings.

To return the function settings to their default values, refer to Section 7-3
“Initializing.”

When you are in the middle of making a function setting, you can press the [Print]

key to cancel the setting and return to measurement mode.
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2-7 Underfloor Measurement

This balance has a hook for underfloor measurement. You can weigh samples by hanging a
bottom pan or the like from the hook. Use underfloor measurement for weighing samples of
ferromagnetic substances, samples having strong static electricity and other samples that
cannot be accurately weighed on the weighing pan.

1 Unplug the AC adapter from the receptacle. Fully

open all doors and remove the weighing pan, the

o]
STl ¢

pan base, the windshield ring, and the bottom

fi

plate. Remove the bottom plate by holding both
sides and lifting it up.

| °

Hook cover

Slowly turn the balance and lay it on its back.

W N

Loosen the hook cover screw, and rotate the hook Ef::treat:;ind
cover around the screw by 90 degrees to the right. e l’
Screw
4 Retighten the screw.
5 Put the bottom plate, the windshield ring, the pan
base and the weighing pan back in place. Close all ‘
the windshield doors.

J

Hook for under-floor
measurement

* Parts such as a bottom pan are included in the tare range, so the balance
cannot measure to its full weighing capacity.
* Keep the hook cover closed to prevent dust from entering the balance, unless
it is used for underfloor measurement.
* When opening and closing the windshield doors with a bottom pan or the like
hanging from the balance, loosen the knobs and use the upper knobs to open
and close the doors.
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3 Various Measuring Methods

3-1 Simple Weight Measurement

By default, the balance is set to simple weight measurement mode. To return to simple weight
measurement mode from other weighing modes, perform following operations.

1 Go to function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

Settings.”) “1. SEt” is displayed.
2 Select simple weight measurement mode. Press the [Zero/Tare] key several times to select
“1.8Et 1.

0T |y .
Zero/Tare ,' l:‘ /— ,‘- H

3 Press the [Set] key.

Set The setting is saved and the display returns to
showing the sample’s weight.
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3-2 Counting the Number of Parts

The balance saves the weight of a sample (unit weight) using the automatic memory update
method (simplified SCS method) to count the number of samples.

First, put a set number of samples in place. Next, put up to three times the set number of
additional samples in place. The balance will automatically update the average sample
weight. Repeating this step allows accurate counting.

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)
2 Select counting mode. Press the [Zero/Tare] key several times to select
“1. SEt2.”
+0/Te
Zera/Tare » ‘ / ‘:_, E /': ;_‘_']
3 Save the mode. Press the [Set] key.
-} Pcs The balance is set to counting mode and “Pcs” is
o Iy displayed.
4 Start sampling. Press and hold the [Function] key until “U. SEt” is
displayed.
The display reads “on 10 Pcs” which indicates
S_ -} ‘ o ] that ten samples will be used.
Function ,'_,’ ‘:‘ t ,‘:

<Press and hold>

Pressing the [Print] key during sampling cancels

the sampling.
5 Select the number of samples. A sample count can be chosen by repeatedly
— Pcs pressing the [Zero/Tare] key which cycles through
F”:‘::““ -} Mmoomm 0 ] the sample counts: 5, 10, 30, and 100.

If the samples vary considerably in size or are
light in weight, set a greater number of samples.
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6 Weigh the samples. Place the set number of samples on the weighing
pan and then press the [Function] key.
— G The displayed sample quantity (Example: “on 10
i Pcs”) blinks.
[ —— e
7 Add more samples. Add more samples. The number of additional
samples can be up to three times the set number
of samples.
For example, if “10 Pcs” is set, add 30 or less
samples.
A beep notifies you that added samples have
been measured.
Repeating this sample addition step improves the
counting accuracy.
8 Finish sampling. Press the [Function] key.
= The average sample weight is saved and the
el balance returns to displaying the number of
samples.
9 Put samples in place to count them. Pcs
' H
Pressing the [Function] key toggles the display
between the number of samples, the average
sample weight, and the total weight.
3-2-1 Displaying the average sample weight

Pressing the [Function] key while weighing in counting mode brings up the average sample
weight display.

Pressing the [Function] key toggles the display between the number of samples, the average
sample weight, and the total weight.

-21 -



3 Various Measuring Methods LF(R) Series Operation Manual

* If “Sub” is displayed, it indicates that you added more than three times as many
samples as the set number. Decrease the number of additional samples.

Starting from a small number of samples, gradually increase the number of
samples to increase counting accuracy.

* If “Add” is displayed, it indicates that the number of added samples is too small.
Reference

Increase the number of additional samples.

» Sampling is possible even when “Sub” or “Add” is displayed. However, counting
accuracy will be low.

* If [L-Err] is displayed, it indicates that the average sample weight is smaller
than the weighable unit weight.

-22 -



LF(R) Series Operation Manual 3 Various Measuring Methods

3-3 Measuring Percentage

The weight of a sample is shown as a percentage of the reference sample weight. A
reference sample weight can be set by weighing an actual sample (setting a reference weight
by weighing an actual sample) or entering a value (setting a reference weight by entering a
value).

3-3-1 Setting a reference weight by weighing an actual sample

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)
2 Select percentage weighing mode. Press the [Zero/Tare] key several times to select
“1. SEt 3.
+0/Te
zorter| P ‘ {SEE 3]
3 Save the mode. Press the [Set] key.
The percentage weighing mode is set and “%” is
N -} ‘ ooy displayed.

4 Start measuring the reference sample Press and hold the [Function] key. After “P. SEt” is

weight. displayed, release the key.
= The previously saved reference sample weight
e -} [ 5 CEE ’ blinks.
<Press and hold>
5 Save the reference sample weight. Put the reference sample on the balance and then

press the [Function] key.

P

L The reference weight is saved.

Function

The display indicates the percentage of the sample
to the reference sample weight.

Pressing the [Function] key toggles the display
between percentage weight and total weight.
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3-3-2 Setting a reference weight by entering a value

6

Go to the function setting mode.
(Refer to Section 2-6 “Basics of Function
Settings.”)

Select percentage weighing mode.

[N}
- J

0T |y o
Zera/Tare ll ": = t

Save the mode.

L

7
(]

Start measuring the reference sample

weight.

[Tt
== + — -
Function [ F{ S5~ ’

<Press and hold>

Enter the value of a reference sample

weight.

Z:gg:l-‘e » Z:gg:l-‘e + Fuﬁnn

Save the reference sample weight.

Set

Weigh a sample.

Press and hold the [Function] key until “Func” is

displayed.

Press the [Zero/Tare] key several times to select

“1. SEt 3.”

Press the [Set] key.

The percentage weighing mode is set and “%” is
displayed.

Press and hold the [Function] key. After “P. Set” is
displayed, release the key.

The previously saved reference sample weight
blinks.

Set a reference weight with the following steps:

(1) Press the [Zero/Tare] key.
The rightmost digit will blink.

(2) Press the [Zero/Tare] key to select a number.
Pressing the key toggles the number
between 0 and 9, and the decimal point.

(3) Press the [Function] key to move to the next
digit, which will then start blinking.

Set the reference sample weight by repeating

steps (2) and (3).

Press the [Print] key to cancel the setting.
Press the [Set] key to save the reference sample

weight.

The display indicates the percentage of the sample

to the reference sample weight.

Pressing the [Function] key toggles the display
between percentage weight and total weight.
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* The readability is automatically set based on the saved reference weight.

Readability Range of Reference Weight

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

* The “L-Err” display indicates that the reference weight is below the lower weight
limit, which means that weighing is impossible. For more information on the
weight limit in percentage weighing, refer to Appendix 4-2 “Functional
Specifications.”
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3-4 Obtaining Weight Multiplied by a

Coefficient

Measured weight is multiplied by a set coefficient, and the result be displayed.

For example, if “2.35” is set for the coefficient, and the weight of the sample is “2000 g,” the
given readout is “4700.”

(Example) Sample (2000 g) x Coefficient (2.35) — Readout (4700)

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)
2 Select unit conversion mode. Press the [Zero/Tare] key several times to select
“1. SEt4.
+0/Te
Zem‘.lfrTare » ‘ ,’ ‘:_, E /': '-,' ]
3 Save the mode. Press the [Set] key.
4 ) The unit conversion mode is set and “#" is
-} Iy displayed.
4 Go to the coefficient setting mode. Press and hold the [Function] key until “C. SEt” is
e ) displayed.
Function -} LSEE The previously saved coefficient is displayed.
<Press and hold>
5 Enter a coefficient. Set a coefficient with the following steps:

(1) Press the [Zero/Tare] key.
E|a |UF]| P | S The rightmost digit will blink.

(2) Select a number by pressing the [Zero/Tare]

key.

Pressing the key toggles the number between 0
and 9, and the decimal point.

(3) Press the [Function] key to move to the next
digit, which will then start blinking.

Set the coefficient by repeating steps (2) and (3).

Press the [Print] key to cancel setting the

coefficient.
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6 Save the coefficient. Press the [Set] key.
Set
7 Weigh a sample. The weight of the sample is multiplied by the

coefficient, and the result is displayed.

g = The increment of the readability is automatically set to 1, 2, or 5 depending on
the entered coefficient.
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3-5 Measuring Specific Gravity

Use either underfloor measurement or the optional specific gravity measurement kit to
measure specific gravity. When using underfloor measurement, you need a cage or net in
which to place a sample, string, a container, and other tools depending on the sample you are
going to measure.

* Function 1 is “1 SEt. 5” (Solid gravimeter).

Set “11. MEd.” to “0: water” or “1: Not water” depending on the medium you will use.

3-5-1 Specific gravity measurement procedure

Measure the specific gravity according to the following procedures:
(1) Prepare measurement tools

(2) Set the water temperature or the specific gravity of the liquid
(3) Weigh the sample in air

(4) Correct the error of the basket

(5) Weigh the sample in water

(6) The specific gravity value is displayed

3-5-2 Preparing measurement tools

Prepare the following tools and a sample. (Tools must be procured by users.)

S —
— —

Attach the cage to the underfloor
weigher fixture provided on the e Base on which to
bottom of the unit. ~ place the balance

Container —8—. Cage in which to

o E place the sample
Water or liquid

- The balance may fail to accurately weigh small samples. Use as large a sample as
ACAUTION y ywelg P g P

possible.

g = To accurately measure the specific gravity, set the water temperature. Measure
the water temperature inside the container in advance.
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3-5-3 Measurement

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)
2 Select gravimeter mode. Press the [Zero/Tare] key several times to select
“1.8Et5.”
0T +
= {SEE S
3 Save the mode. Press the [Set] key.
B The gravimeter mode is set and “d” is displayed.

4 Go to the water temperature setting mode. Press and hold the [Zero/Tare] key.

(When using any liquid other than water, refer to
the section on “When using a liquid other than
water.”)

g .’ _
/ [y =T
ZorolTare [ I ‘-l_ IH]

<Press and hold>

5 Set the temperature of water in the Setthe water temperature with the following steps:

container. Start the water temperature setting with the
highest-order digit and then sequentially set
lower-order digits.

T | ey |20/ |y | (1) Press the [Zero/Tare] key.

Zero/Tare Zero/Tare Function

The rightmost digit will blink.

(2) Select a number by pressing the [Zero/Tare]
key. Pressing the key toggles the number between
0 and 9, and the decimal point.

(3) Press the [Function] key to move to the next

digit, which will then start blinking.

Set the water temperature by repeating steps (2)

i and (3).
GTETeNCel o When using a liquid other than water, refer

to page 31 and set the medium.

* When using a liquid other than water, set the
density.

* The set values remain saved even after the
balance is turned off.

* The water temperature can be set to between
0 and 99.9°C.

* Press the [Print] key to cancel the setting.
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6

v

8

9

Save the water temperature.

Set

Hang the cage only and set the weight

readout to zero.

+0/Te
Zero/Tare
Weigh a sample.
Set

Set the liquid container in place.

(1D e W |

= = +0/Te
|—{ + Zero(Tare

LF(R) Series Operation Manual

Press the [Set] key.

Hang only the cage from the underfloor weighing
hook.
Press the [Zero/Tare] key.

The readout changes to zero.

Place a sample in the cage.
When the weight readout is stabilized, press the
[Set] key.

This saves the weight of the sample in the air.
Once the weight is saved, “»” is shown in the
lower left corner of the display.

You can also weigh the sample on the weighing

pan.

Place the container with water under the balance,
and put only the cage into the water. (Do not put
the sample in the cage.)

Press the [Zero/Tare] key to change the readout to

Zero.

This eliminates the discrepancy caused by the
cage.
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1 0 Place the sample in the cage.

3 Various Measuring Methods

Place the sample in the cage and immerse the
sample fully in the water.

When the weight readout is stabilized, press the
[Set] key.

The measured specific gravity value is displayed.
A\ CAUTION

Keep the cage away from the liquid container.

Reference

Pressing the [Function] key toggles the display
between the specific gravity and the volume.
Press the [Set] key to return to the weight display.

3-5-4 When using a liquid other than water

1 Go to the function setting mode.

Settings.”)

2 Select gravimeter mode.

|

b = S

"
[ il

1

4 Select the “Not water” setting.

+0/Te .}

Zero/Tare Set

(Refer to Section 2-6 “Basics of Function

3 Go to the medium selection mode.

Press and hold the [Function] key until “Func” is

displayed.

Press the [Zero/Tare] key several times to select

“1.SEt5.”

Press the [Function] key.
“11.MEd.” is displayed.

Press the [Zero/Tare] key to select “1” (Not water),

and press the [Set] key.

Now the balance can measure the specific

gravity using any liquid other than water.
Measure the specific gravity with the steps
described in “Measurement” (p. 29). In step 5, set
the density of the liquid you are using, instead of
the water temperature. The liquid density can be
set to between 0.0001 and 9.999 g/cm3.
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3-5-5 Printing the specific gravity data

To output the measured specific gravity data to a printer, perform the following operations

depending on settings.
* Before measurement

Press the [Print] key to print data (whether the balance is stable or unstable), regardless of
the “71. o.c.” (output control) function setting.

* When specific gravity is displayed

You can change the output details and method by changing the “12. d.o.d.” (output data

selection) and “13. A.0.” (automatic output) function settings.

¢ Print format

When the “12. d.o.d.” (output data selection) function setting is set to “1” (specific gravity,
weight, actual water temperature or medium density), all data are output. (See the figures

below.)

When the “12. d.o.d.” (output data selection) function setting is set to “0” (only specific
gravity), only the first and second lines in the figures below are printed.
When statistical operation is conducted with a printer, a serial number is added before the

numerical value of the second line in the figures below.

Set the language used for printing with the “G3.P.F.” (print characters) function setting. (Set

1 for English or 2 for Japanese.)

Examples of printed specific gravity data

When water is selected
English Japanese (katakana)
DENSITY SOLID ap{Ey 2
2.7513 2.7513

SAMPLE WEILGHT ¥ anlan

21.4705 g 21.4705 g
TEMPERATURE NOW ¥YALty

15.0 ¢ 15.0 ¢

VOLUME/ cm3 %/ em3

ok

dkk

When

other than water is selected

English

Japanese (katakana)

DENSITY SOLID

2. 4147

SAMPLE WEIGHT
30. 0023 g
DENSITY MED. LIQ

. 326

VOLUME/ cm3
10. 2198

alb{Ey 2y
2.4147
¥oanlafy
30. 0023 g
“AAAEY 2l
1.326
B4t%/emd
10,2198
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3-6 Adding Multiple Measurements

Multiple samples are weighed consecutively and the sum is displayed.

You can choose to replace samples (cumulate function) for each addition or leave the
previous samples on the scale as you add more (net addition function).

The addition function can be used in simple weight measurement mode, the counting mode,
the percentage weighing mode and the unit conversion mode.

3-6-1 Addition function settings

1 Go to the function setting mode.
(Refer to Section 2-6 “Basics of Function
Settings.”)

2 Select the addition function.

20/Te

s
S |0 |p
Function Zero/Tare ~ E‘ ": L !

3 Select cumulate or net addition.
S +0/Te
Function + E E qu‘ d + Zero/Tare

Details of “2C.Ad.”

4 Finish making settings.

Set

Press and hold the [Function] key until “Func” is

displayed.

Press the [Function] key several times to select “2.
SEL.”
Press the [Zero/Tare] key to select “2. SEL 1.”

Reference

When using both the cumulate and limit functions
together, select “2. SEL 3.”

For more information on the limit function, refer to
Section 3-7 “Judging between Too Heavy and
Too Light (Limit Function).”

Press the [Function] key. After “2C.Add.” is
displayed, press the [Zero/Tare] key to set the
value.

1: Cumulate function

2: Net addition function

[1: Cumulate function] Continue measurements by replacing samples after each addition.
[2: Net addition function] Continue measurements by adding samples without replacing them after

each addition. The balance automatically sets the tare range after each addition.

Press the [Set] key.

The addition function is set.
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3-6-2 Weighing with the addition function

1 Put the first sample in place. After an asterisk “*” is displayed, press the [Set]
key.
. .} The measured value is saved and a sigma ‘Y
SR KeXeXeXoM ta sign is displayed for several seconds.

(The tare range is set automatically when net
addition is selected.)

2

[Cumulate] Put another sample in place. Unload the previous sample, check that the
display indicates “0,” and place the next sample.
O--©

—
- SO OO0

After an asterisk “*” is displayed, press the [Set]
>
Set key.

The sigma “Y.” sign and the cumulative weight are
displayed for several seconds.

Repeat this operation to add measurements.

Reference

After adding a measurement, press the [Zero/Tare]
key to set the tare range. By doing so, you can add
another sample without removing the previous

sample to add the next measurement.

Net addition| Place an additional sample. Add another sample. (The tare range is set

O automatically.)
N
After an asterisk “*” is displayed, press the [Set]
— ' Set
- [CXcRoNoNoAY key.

The sigma “>.” sign and the cumulative weight are
displayed for several seconds. Then the balance
returns to the weight display and the tare range is
set automatically.

Repeat this operation to add measurements.

3 Display the cumulative weight. Press the [Function] key twice.
= The “Y” sign and the cumulative weight are
~” | <Press twice> displayed.

Function
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[To clear the cumulative weight]

Cumulate: Press the [Zero/Tare] key when the cumulative weight is displayed.

Net addition: Press the [Zero/Tare] key. (The cumulative weight is cleared whether the cumulative
weight is displayed or not.)

After clearing the cumulative weight, press the [Function] key to return to the measurement mode. You
can repeat the addition operation from step 1.

* If “t-Err” is displayed it indicates (1) you have attempted to add a measurement
when a negative weight is displayed or (2) you have attempted to add
measurements without replacing samples or setting the display to zero when

the cumulate function is selected. You cannot add measurements in either
case.

* The function setting “L. tA.” can be used to turn ON/OFF the function to wait for
stabilization after making additions.

(Refer to Appendix 1 “Function Setting List.”)
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3-7 Judging between Too Heavy and

Too Light (Limit Function)

You can set several limit values to be used to judge whether measurements are within the
specified limits.

g = The limit function can be used in simple weight measurement mode, counting
mode, percentage weighing mode and unit conversion mode.

B Judgment method

According to the lower and upper limits you set, a measurement is judged to be too light
(lower than the lower limit), within the appropriate range, or too heavy (higher than the upper
limit), and the judgment result is displayed using the “qr symbol.

Judgment 1-point setting (lower 2-point setting (upper &

< Upper limit result limit) lower limits)
Appropriate

- ;pngg Above the _ o '

i Lower limit Loper limit Not displayed Upper limit < Weight
Appropriate Lower limit £ Weight <

Lower limit < Weight
Upper limit
Below the Weight <
o Weight < Lower limit

lower limit Lower limit

For a 3- or 4-point setting, «qr appears on the display in 4 or 5 steps according to the
judgment result.

= Rank 5 | Judgment result 3-point/4-point setting

] = Rank 4
Rank 5

<4 Rank 3 Point 4 < Weight

1 B Rank 2| (4-point setting)

G R Rank 1
Rank 4 Point 3 < Weight < Point 4
Rank 3 Point 2 < Weight < Point 3
Rank 2 Point 1 < Weight < Point 2
Rank 1 Weight < Point 1
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Depending on the number of judgment points, the “<” mark shown in the range indicated by
g appears at all times.

In 1-point setting, only the lower limit is set and is used for judging whether
samples are “OK (appropriate range)” or “LO (too light).”
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The judgment result can also be shown on a graph.

aiintlinalinlinn < Above the upper limit

Appropriate range

amonh 1 “ (graph readout depends on the judgment result)

« | | | < Belowthe lower limit

Set the function “2A.LG.” to “2” (2-point bar graph). (Refer to Appendix 1 “Function Setting
List.”)
The bar graph display is available only with the 2-point setting.

B Judgment criteria and limit value setting

One of the following criteria is used for judgment.
* Judgment using definite values: Upper-limit, lower-limit and other limit values by which to
judge are specified.
» Judgment using deviation values: A reference weight and the range between its upper and
lower limits are used to make judgment.

The following two methods are available to enter limit values.

* Setting a weight by weighing an actual sample: Weigh an actual sample on the balance and
save the weight.

* Setting a weight by entering a value: Enter a value using the keys.
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B Detailed function settings

The limit function can be set to a specific value with the function settings.
When the function setting “2.SEL” is “2” or “3,” the following items can be set by pressing the
[Function] key. Set these items as required.

Condition 21.Co. 1: Always judge.
2: Judge only when the balance is stable.

Range to cover 22 Li 0: Detect when the limit is exceeded by more than five
divisions.

1: Detect when the limit is exceeded by more than fifty
divisions

2: Detect both when the limit is exceeded and when it is not
reached.

Point scale 23.Pi : 1-point scale (OK and LO are judged.)

: 1-point scale (HI and OK are judged.)

: 2-point scale (HI, OK, and LO are judged.)
: 3-point scale (Ranks 1 to 4 are judged.)

: 4-point scale (Ranks 1 to 5 are judged.)

Judge using 24 tYP. : Judge using definite values

: Judge using deviation values

Buzzer for rank 1 25.bu.1 : The buzzer is not sounded for rank 1 (LO).

: The buzzer is sounded for rank 1 (LO).

Buzzer for rank 2 26.bu.2 : The buzzer is not sounded for rank 2 (OK).
: The buzzer is sounded for rank 2 (OK).

: The buzzer is not sounded for rank 3 (HI).

Buzzer for rank 3 27.bu.3
: The buzzer is sounded for rank 3 (HI).

Buzzer for rank 4 28.bu.4 : The buzzer is not sounded for rank 4.

: The buzzer is sounded for rank 4.

Buzzer for rank 5 29.bu.5 : The buzzer is not sounded for rank 5.

- O| O| O| O | O 2 ®®”WDN-~O

: The buzzer is sounded for rank 5.

» Separate limit values can be saved for each weighing mode. However, limit values
of both definite and deviation values cannot be saved in the same weighing mode.

* Limit values can be set only in measurement mode display (Cannot be set in other

mode displays such as when a cumulative value is displayed).

* Adjust the zero-point or set a tare range, as required, before setting limit values.

* If the limit value entries are not lined up in the order of magnitude, three e will

light up. Enter the values again.
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3-7-1 Limit function settings

First set the limit function and then set limit values.

1 Go to the function setting mode.
(Refer to Section 2-6 “Basics of Function
Settings.”)

2 Select the limit function.

20/Te

s
—A +
Function Zero/Tare

3 Set the judgment condition.

20/Te

. Zero/Tare

)
[ R}

s »
A
Function - /

4 Set the range to cover.

1

[y

"t
—A +
Function ‘

20/Te
,’_ . + Zero/Tare

5 Set the point scale.

/

= »
A
Function

gl

-
A

Press and hold the [Function] key until “Func” is

displayed.

Press the [Function] key several times to select
“2.SEL.”
Press the [Zero/Tare] key to select “2.SEL 2.”

When using both the cumulate and limit functions
together, select “2.SEt. 3.”

Press the [Function] key several times to select
“21.Co.”
Press the [Zero/Tare] key to select a judgment

condition.

1: Always judge (even when the balance is
unstable)
2: Judge only when the balance is stable.

Press the [Function] key several times to select
“22.Li.”
Press the [Zero/Tare] key to select the range to

cover.

0: Detect when the limit is exceeded by more
than five divisions.

1: Detect both when the limit is exceeded and
when it is not reached.

Press the [Function] key several times to select
“23.Pi.”

Press the [Zero/Tare] key to select a point scale.
1: 1-point scale (OK and LO are judged.)
2: Upper-limit and lower-limit settings (HI, OK,
and LO are judged.)
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6 Set the judgment method. Press the [Function] key several times to select
“24 tYP.”
S +0/Te .
o -}[ JYEYp }-} Bl Press the [Zero/Tare] key to select a judgment
method.

1: Judge using definite values
2: Judge using deviation values

7 Save the settings. Press the [Set] key.

Set

Next, set values for judgment (limit values) and take measurements.

3-7-2 Judgment using definite values

Use the function setting “24.tYP. 1” to judge samples using definite values.
B Judgment using definite values by setting actual sample weights

Weigh a sample and set the upper-limit and lower-limit.
Check that the limit function for judgment using definite values is selected. (Refer to the
previous section “Limit function settings.”)

1 Set to actual sample weight setting mode. Press and hold the [Set] key until “L.SEt’ is
|

<Press and hold>

’ displayed.

]
Inn|
™

]
.

2 Weigh the sample serving as the lower limit. Put the sample serving as the lower-limit in place

2 and press the [Function] key.
.} S For 1-point setting, this operation completes the

: coooo) o setting save process. Proceed to step 4.
For 2-point setting, “H.SEt” is displayed.

3 Weigh the sample serving as the upper limit. Place the sample serving as the upper limit on the

2 weighing pan and press the [Function] key.
.} S The values for judgment are saved and the

—coooomy ook balance returns to the weight display.
4 Weigh a sample. Place the sample to be judged on the weighing
g pan.
The OK/LO/HI result judged according to the
—ocoocoxy upper-limit and lower-limit is indicated by “4.
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B Judgment using definite values by entering values
Set the upper limit and the lower limit by using the keys.
Check that the limit function for judgment using definite values is selected. (Refer to the
previous section “Limit function settings.”)

1 Set to actual sample weight setting mode. Press and hold the [Set] key until “L.SEt’ is
displayed.
»[ HE ’
Set LoEE
<Press and hold>
2 Enter the lower-limit value. Enter the lower-limit value with the following steps:
(1) Press the [Zero/Tare] key.
E|a |UF]| P | S The rightmost digit will blink.
(2) Select a number by pressing the [Zero/Tare]
key.
Pressing the key toggles the number
between 0 and 9, and the decimal point.
(3) Press the [Function] key to move to the next
digit, which will then start blinking.
(4) Press the [Set] key to save the number.
For 1-point setting, this operation completes the
setting save process. Proceed to step 4.
For 2-point setting, “H.SEt” is displayed.
3 Enter the upper-limit value. Enter the upper-limit value by doing the same
operation as in step 2.
The values for judgment are saved and the
balance returns to the weight display.
4 Weigh a sample. Place the sample to be judged on the weighing
2 pan.
< The OK/LO/HI result judged according to the
ccooooxy upper-limit and lower-limit is indicated by “ 4.
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3-7-3 Judgment using deviation values

Use the function setting “24.tYP.2” to judge samples using deviation values.

B Judgment using deviation values by setting actual sample weights

Weigh a sample and set the reference weight, the upper-limit, and the lower-limit.
Check that the limit function for judgment using deviation values is selected. (Refer to the

previous section “Limit function settings.”)

1 Go to the actual sample weight setting

mode.
»|

<Press and hold>

]
Inp|
)

.

2 Weigh the sample serving as the reference

weight.

o -

5 EXeXoXeXe Function

3 Weigh the sample serving as the lower limit.

é_}s

cRoloXoleole) Function

4 Weigh the sample serving as the upper limit.

P
A

( cRoloXoleole) ) I Function

5 Weigh a sample.
—

Press and hold the [Set] key until “r.SEt” is

displayed.

Put the sample serving as the reference weight in

place and then press the [Function] key.

Place the sample serving as the lower-limit in
place and press the [Function] key.

For 1-point setting, this operation completes the
setting save process. Proceed to step 5.
For 2-point setting, “H.SEt” is displayed.

Place the sample serving as the upper limit on the

weighing pan and press the [Function] key.

The values for judgment are saved and the
balance returns to the weight display.

Place the sample to be judged on the weighing

pan.

The OK/LO/HI result judged according to the
upper-limit and lower-limit is indicated by a4
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B Judgment using deviation values by entering values

1

2

3

4

Set the reference weight, the upper limit, and the lower limit by using the keys.
Check that the limit function for judgment using deviation values is selected. (Refer to Section
3.7.1, “Limit function settings.”)

For judgment using deviation values by entering values, enter the difference between the
upper limit and the lower limit with respect to the reference weight.

To perform a judgment with an upper-limit weight of 1050 g and a lower-limit weight of 900 g,
set the reference weight to 1000, the upper limit value to 50 and the lower-limit value to -100.

Go to the value entry mode. Press and hold the [Set] key until “r.SEt” is
displayed.

]
Inp|
)

.

o1

<Press and hold>

Enter the reference weight. Enter the reference weight with the following steps:

(1) Press the [Zero/Tare] key.
-+ &« -+ &« G . . . .
U] = R - | =2 The rightmost digit will blink.
(2) Select a number by pressing the [Zero/Tare]
key.
Pressing the key toggles the number between 0
and 9, and the decimal point.
(3) Press the [Function] key to move to the next
digit, which will then start blinking.
(4) Press the [Set] key to save the number.
Enter the lower-limit value. Enter the lower-limit value by doing the same
operation as in step 2.
For 1-point setting, this operation completes the
setting save process. Proceed to step 5.
For 2-point setting, “H.SEt” is displayed.
Enter the upper-limit value. Enter the upper-limit value by doing the same
operation as in step 2.
The values for judgment are saved and the
balance returns to the weight display.
Weigh a sample. Place the sample to be judged on the weighing
2 pan.
The OK/LO/HI result judged according to the
—eocoo000) upper-limit and lower-limit is indicated by “4”.
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3-8 Statistical Operation Function

The statistical operation function collects weight data and displays maximum, average, and
other statistical values.

3-8-1 Calculation items

Calculation item Display example
. - T
Maximum value ;ﬂj {009 I8 2
. =] It
Minimum value ﬂ L e
<] It
Average value :;] 00 B4 g
- < o
Standard deviation A FE50°PPB g
. . - - It
Width (Maximum — Minimum) ﬂ 1723 &
- - <] It
Coefficient of variation : AEEL5 1350
. - Tt

Number of data items : ]

z

<] it
Sum total 3 00 B8 g

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

(N DNEAETOIEA

1 & |
Average value = X, ; Standard deviation = ,and
J\Ir 2 \l ‘l\lr ‘ ( ‘I\; - l)

Standard deviation
Coefficient of variaton = ———————— x 100(%)
Average value

where x, is the ith measured value and N is the number of data points.
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3-8-2 Operation method

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Set the weighing mode to the statistical Press the [Function] key several times to select

operation mode. “1.SEt.”
Press the [Zero/Tare] key to select “7.”
L] +0/Te
Function » Zera/Tare »

3 Save the statistical operation mode. Press the [Set] key.

The statistical operation mode is set and “st” is

o » nnnhnns displayed.
4 Collect data. Put a sample in place and press the [Print] key.

Data is collected and then output.

IfoNoYoNoNoNONY Print

5 Collect more data. Unload the previous sample, check that the display
indicates “0,” and place the next sample. Collect

data in the same way as in step 4.

Repeat placing a sample, collecting data, and
removing the sample until the required number of
data items are collected.

6 Display the statistical operation result. Press the [Function] key.
= The display changes to the statistical operation
Functon '}‘ a8o080% display.
7 Switch to another calculation item. Press the [Set] key when the statistical operation
display is active.
Pressing the [Set] key toggles the calculation
item cyclically in the order shown in the table in
Section 3-8-1 “Calculation items.”
8 Return to the weight display. Press the [Function] key when the statistical

operation display is active.

The balance returns to the weight display.
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* Zero-point setting and tare range setting are important for accurate calculation

g = of statistical values.
* To delete data, when incorrect data is mistakenly collected for example, refer to

Section 3-8-4 “Cancellation of last collected data.”

» Zero or minus data cannot be collected and “9-Err” will be displayed.

 Statistical operation uses digits not shown in the weight display. Statistical
operation results may differ from results of operation using readout values only.

* In step 4, pressing the [Print] key is required only when “71.0.c.7” is selected.
When “71.0.c.4” is selected, data is output and collected automatically when the

balance is stable. For the statistical operation function, the “71.0.c.” setting is valid
when it is set to “4” or “7.” If it is set to other values, it is taken as “71.0.c.7.”

* When the number of data items exceeds 999 or the total exceeds the number of
digits that can be displayed on the balance during data collecting, “9-Err” is
displayed and the balance no longer performs operations. Clear the statistical
operation result.

B Tip for operation

Keys to operate for the statistical operation function are outlined below. Press the [Set] key to
proceed to the next calculation item.

Statistical calculation display

r L
FU:;:D(I 1

—» MAX
Switching
ﬁ | Proceed to next item.

Number of Cancel last collected
data points data point

Weight
display

%1 The previously displayed

Clear statistical
calculation item is displayed. Total —

calculation result

%2 Pressing the [Set]key after the
“SUN” is displayed returns to
the “MAX". >
St %2
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3-8-3 Output of statistical operation results

Statistical operation results are collectively output to devices.

1

P
A

'}‘ nnnnnnmw
UUUUUUE

Function

2

=

Print

Set to the statistical operation display.

Output the statistical operation results.

displaying the weight.

Do this before collecting the next data item.

which calculation item is selected.

The statistical operation results are output.

Indication

of

operation result

Description

<RESULT>

Title

DATE:

Date when the operation result is

output

TIME:

Time when the operation result is

output

Number of data items

SUM

Sum total

MAX

Maximum value

MIN

Minimum value

Width (Maximum — Minimum)

AVE

Average value

SD

Standard deviation

Ccv

Coefficient of variation

Other

indications

Description

CANCEL

Cancel last collected data

ALLCLR

Clear all statistical operation results

Reference

“G3.P.F.” setting.

* How the year, month, and date are displayed depends on the “H.dAtE” setting.
* Whether the date and time is displayed in English or Japanese depends on the
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3-8-4 Cancellation of last collected data

You can only cancel the data collected last.

1 Set to the statistical operation display. Press the [Function] key when the balance is
— displaying the weight.
Function -}‘ Gooo00s Do this before collecting the next data item.

2 Set the calculation item to “Number of data Press the [Set] key several times until the

items.” calculation item is set to “Number of data items.”
When the calculation item is “Number of data
-}3 h items,” three “(Insert the image of the black
triangle on the left-hand side)” symbols light up.
3 Cancel the last collected data. Press the [Zero/Tare] key.
The last collected data is cancelled and
“CANCEL” i .
/T CANC is output
ZerofTare
2 TCAUTTON You cannot cancel the second to last data. If you press the [Zero/Tare] key after
cancelling data once, “8-Err” is displayed.
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3-8-5 Clearing statistical operation results

You can clear all collected data. Note that this operation deletes ALL data. Print statistical
operation results as needed before clearing data.

1 Set to the statistical operation display. Press the [Function] key when the balance is

displaying the weight.

[

= »‘ [ANannas
Function Uy g

2 Set the calculation item to “Sum total.” Press the [Set] key several times until the
-} FR s calculation item is set to “Sum total.
Set 3 WS B When the calculation item is “Number of data
items,” the “%” sign lights up.
3 Clear statistical operation results. Press the [Zero/Tare] key.
The statistical operation results are cleared and
“ALLCLR” is output.
+0/Te
ZerofTare
A TCAUTION When the “1.SEt.” setting is changed from “7” to another value or when the balance
is turned off, statistical operation results are cleared too.
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4 Adjusting the Balance

4-1 Adjusting (Calibrating) the Balance

Calibrating a balance is also called span adjustment. Be sure to perform span adjustment to
ensure highly accurate measurements.

Electronic balances are influenced by the acceleration of gravity. For this reason, you should
adjust (calibrate) your balance every time you relocate it. You should also adjust (calibrate) it
after a long period of use or if it does not indicate correct values.

To perform span adjustment (calibration), wait more than 5 hours after connecting
the AC adapter. Use a weight for adjustment (calibration) that weighs 50% or more
of the weighing capacity. To calibrate the balance more accurately, use a weight
that is equivalent to the weighing capacity.

For calibration of the internal weight, use a weight that has a mass equivalent to the

weighing capacity.

4-1-1 Span adjustment with internal weight

[ ANNOTATION  This function is only available for the LFR type. ]

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Select span adjustment with internal weight. Press the [Function] key several times to select

“8.CA.
Fugm -} Z:gg; -} Bra -} Press the [Zero/Tare] key to select “8.CA. 1.”
Press the [Set] key to return to the weight display.
Set
3 Start span adjustment. Press the [Cal] key.

“Aut. CAL” is displayed.

o P Aok AL
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Start automatic span adjustment using the When “PuSH C” is displayed, press the [Cal] key.

internal weight.

The internal weight is activated and starts the
span adjustment automatically.

-} ] -’ The balance display changes to “Aut. CAL,” “CH.
PuSKH [ Cal 0,” “CH. F.S.,” “buSY,” and then “End.” When the
span adjustment is completed, the balance
returns to the weight display.
Rub AL P CH o P
rHES P busy P
End
4-1-2 Span test with internal weight
[ ANNOTATION  This function is only available for the LFR type. ]

Go to the function setting mode.

(Refer to Section 2-6

Settings.”)

“Basics of Function

Select span test with internal weight.

S » +0/Te
Function Zero/Tare

Set

g

Start the span test.

PuSH C » C‘Eal »
E ink '} £
L £S ¥ quFE |

Press and hold the [Function] key until “Func” is

displayed.

Press the [Function] key several times to select

“8.CA.”
Press the [Zero/Tare] key to select “8.CA. 2.”

Press the [Set] key to return to the weight display.

Press the [Cal] key.
“t.Int” is displayed.

When “PuSH C” is displayed, press the [Cal] key.

The internal weight is activated and starts the
span test automatically.

The balance display changes from “t.Int” to “t. 0,”

“t. F.S.,” “dIFF.,” and then “error display.”
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Set

4 Return to the weight display.

4 Adjusting the Scale

Press the [Set] key.

The balance returns to the weight display.

4-1-3 Span adjustment with external weight

(Refer to Section 2-6

Settings.”)

weight.

Set

Fuﬁnn + Z:gﬂ::'e + S_

“Basics of Function

PubH L -}

1 Go to the function setting mode.

CAL EHE P

on

1
U

4 Place a weight on the weighing pan.

Loty e

2 Select the span adjustment with external

3 Start span adjustment with external weight.

9 Plrar eue

7 |9

busy P cnd }

Press and hold the [Function] key until “Func” is

displayed.

Press the [Function] key several times to select

“8.CA.
Press the [Zero/Tare] key to select “8.CA. 3.”

Press the [Set] key to return to the weight display.

Press the [Cal] key.
“CAL EHt’ is displayed.

When “PuSH C” is displayed, press the [Cal] key.

The display changes from “CAL EHt” to “on 0” and

then zero-point adjustment starts.

(If an instrumental error of weight is used, the
entered instrumental error of weight is displayed
for about two seconds.)

When zero-point adjustment is completed and “on
F.S.” is displayed, place a weight on the weighing
pan. Adjustment will start.

The display changes to “buSY” and then “End.”
When the span adjustment is completed, the
balance returns to measurement mode.
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4-1-4 Span test with external weight

1 Go to the function setting mode.
(Refer to Section 2-6 “Basics of Function
Settings.”)

2 Go to the span test mode.

20/Te

s
S |0 |p
Function Zero/Tare

8 LAY

Set

3 Start the span test with external weight.

g -} L EHE
PubH L -} g

L EHE ‘-’

>

1
Dﬁu‘

4 Place a weight on the weighing pan.

Lan £5)

d IFF

I———=
[CRoXoXoXoXol
_

5 Return to the weight display.

Set

Press and hold the [Function] key until “Func” is

displayed.

Press the [Function] key several times to select

“8.CA.
Press the [Zero/Tare] key to select “8.CA. 4.”

Press the [Set] key to return to the weight display.

Press the [Cal] key.
“t. EHt” is displayed.

When “PuSH C” is displayed, press the [Cal] key.

The display changes to “t. EHt” then “on 0” and
then zero-point adjustment starts.

(If an instrumental error of weight is adopted, the
entered instrumental error of weight is displayed
for about two seconds.)

When zero-point adjustment is completed and “on
F.S.” is displayed, place a weight on the weighing

pan. Adjustment will start.

The display changes to “dIFF.” and then “error
display.”

Press the [Set] key.

The balance returns to the weight display.
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4-2 Calibrating the Internal Weight

Use this function to calibrate the internal weight with a weight. You should calibrate the
internal weight after the balance has been subjected to a strong impact, for example.

[ ANNOTATION  This function is only available for the LFR type. J
1 Go to Function 2 setting mode. While pressing the [Zero/Tare] key, press and hold
the [Function] key. After “Func2” is displayed,
+0/T S _ - release the keys.
Zero/Tare Function »[ Foame e J y
2 Select calibration of internal weight. Press the [Function] key several times to select
“3.r.CA”
Fugm -} Z:gg;? -} 3 LR Press the [Zero/Tare] key to select “1.”
Press the [Function] key.

s The display changes to “rEF. CAL.”
> P oer cai

3 Start the calibration of the internal weight. While pressing the [Zero/Tare] key, press the

[Function] key, and release the keys
+0/Te S simultaneously.
Zera/Tare Function
4 Start the zero-point adjustment. ‘on 0” blinks on the display and zero-point
adjustment is started.
on 0
5 Place a weight on the weighing pan. When zero-point adjustment is completed and “on

F.S.” is displayed, place a weight on the weighing

pan.
on F§ -’ When “on F.S.” starts blinking on the display, span

.
seees adjustment has started.
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6 Unload the weight from the weighing pan.

on O ""

P F.S]"

LH O

7 Finish the calibration of the internal weight.

e
» ]

LF(R) Series Operation Manual

When span adjustment is completed and “on 0” is
displayed, unload the weight from the weighing

pan.

After the weight is unloaded, the balance
automatically starts calibration of the internal
weight.

The display changes to “CH. 0,” “CH. F.S.” and
then “End.”

When “4.M.E.H.*”" is displayed, press the [Function]

key to return to measurement mode.

* For details on “4.M.E.H.*,” refer to Section 4-3
“Entering the instrumental error of a weight for
use.”)

1. When the [Print] key is pressed during span adjustment or span test, “StOP” is

displayed. Then the span adjustment or span test is discontinued and the balance

returns to the weight display.

2.
Reference

For span adjustment or a span test with external weight, use a weight that weighs

50% or more of the weighing capacity. To calibrate the balance more accurately,

use a weight that is equivalent to the weighing capacity.

* Please contact SHINKO DENSHI if you wish to inquire about or place an order

for calibration weights.
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3. If there are any problems with results of span adjustment or span tests, the
following messages are displayed:

(1) “1-Err”: This means that you have used a reference weight that weighs less
than 50% of the weighing capacity during span adjustment with an external
weight.

(2) “2-Err”: This means that an error of over 1.0% was detected, or the balance has
malfunctioned during span adjustment with an external weight.

(3) “3-Err”: This means that you have adjusted the balance with a sample placed
on the weighing pan during adjustment with the internal weight.

(4) “4-Err’: This means that an error of over 1.0% was detected, or the balance has
malfunctioned during adjustment using the internal weight.

(5) “A-Err”: This means that the internal drive has malfunctioned during adjustment

using the internal weight.
Reference
(When an error message is displayed, press any key to return to the

measurement mode.)

* When any of these messages is displayed, calibration is not performed.
Check the weight and do this procedure over again. If the same error message is
displayed after retrying adjustment using a proper weight, please contact our Sales

Office or Service Center.

4. If GLP compliant output is set to ON, the output is performed at the end of span
adjustment/test. At this time, the display continues to show “output” for span
adjustment or an error for span test. The balance may seem to have frozen during
output, but this is normal. Wait until output is completed. (Refer to Section 6-1

“Output to Printers.”)
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4-3 Entering the Instrumental Error of

a Weight for Use

To adjust (calibrate) the balance more accurately, enter the instrumental error of an external
weight to be used for span adjustment or span tests. (Enter the instrumental error in mg.)

1 Go to Function 2 setting mode. While pressing the [Zero/Tare] key, press and hold
the [Function] key. After “Func2” is displayed,
»0/Te S _ _ release the keys.
Zero/Tare Function »[ R s Wl e J y
2 Select display of instrumental error. Press the [Function] key several times to select
“2.0.M.P.”

Fugm -}-} zﬁg;a -} Press the [Zero/Tare] key to select “1.”

[a alif ]"[ 008 me

3 Start entering the instrumental error. Press the [Zero/Tare] key.

The leftmost digit will blink.

20/Te

Zero/Tare

4 Enter a value. Press the [Zero/Tare] key to change the value in

the blinking digit.

b1 O e i

5 Move to the other digits to enter Press the [Function] key to move the cursor to the
numbers. left and the digit in the cursor position will then start
= -} ' blinking.

Function 008888 12, If the cursor is at the leftmost digit, it moves to the
negative sign setting “M” and then returns to the
rightmost digit.

Press the [Print] key to return to the state in step
2.
6 Save the instrumental error. Press the [Set] key.

The display changes to “3.r.CA.”
-}-} Press the [Set] key again to return to the

measurement mode.
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To use the entered instrumental error

ANNOTATION

To use the entered instrumental error, set Function 2 to “4 M.E.H. 1.”
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4-4 Se-CAL (full automatic calibration

function)

Se-CAL function is composed of two functions. One is Advice CAL, which advises the user to
perform calibration by showing blinking “CAL” in the display. “CAL” start blinking when a
certain amount of time elapses since the previous calibration or when the temperature
changes. Another is full automatic calibration function, which automatically perform
calibration after 10 minutes have passed since “CAL” start blinking.

[ ANNOTATION  The full automatic calibration function is only available for the LFR type. ]

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Select full automatic calibration. Press the [Function] key several times to select

‘E.Ad.C.”

S +0/Te Press the [Zero/Tare] key to select “1” or “2.”
=
i -}‘ £ AdL }-’ el -} “E.Ad.C.0": Both functions are inactive.

“E.Ad.C.17: Advice CAL function is active.
“E.Ad.C.2": Full automatic calibration function is

EHE“__ la}or EHE“__ E} active.
3 Return to the weight display. Press the [Set] key.
The balance returns to the weight display.
Set

* The full automatic calibration function is performed only when “8.CA.1” (span
Reference
adjustment with internal weight) is selected.
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4-5 Repeatability Measurement

Repeatability measurement is a function that takes ten span measurements by placing and
removing weights and calculates the standard deviation of the measurement results. There
are two methods for repeatability measurement: Automatic Repeatability Measurement
(ARM) with internal weight or Semi-Automatic Repeatability Measurement (SARM) with
external weight. You can conduct stable measurements by adjusting the response speed
according to the measurement results.

4-5-1 Automatic Repeatability Measurement (ARM)

[ ANNOTATION  This function is only available for the LFR type. ]

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Set repeatability measurement to Automatic Press the [Function] key several times to select

Repeatability Measurement (ARM). “F.ArM.”

Press the [Zero/Tare] key to select “1.”

Fuﬁnn »{ FH r ﬂ ‘» Z:gga:e

3 Return to the weight display. Press the [Set] key.
The balance returns to the weight display.
Set

4 Start the Automatic Repeatability Press and hold the [Cal] key until “ArM” is
Measurement (ARM). displayed.

= After a short time, the display changes to “Cnt.1”
gl -}l ArA ]-}[ Enkd J and the measurement is started.
As the number of span measurements increases,
<Press and hold> the number shown in “Cnt.*” increases to 1, 2, 3,
and so on. When the number reaches “10,” the
-’[ - J{ - " -} measurements are completed and the standard
intd unt. iu deviation is displayed.

nnoog ;g Standard deviation

5 Return to the weight display. Press any key.

The balance returns to the weight display.
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* To discontinue the measurement, press the [Print] key.

4-5-2 Semi-Automatic Repeatability Measurement (SARM)

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Set repeatability measurement to Press the [Function] key several times to select

Semi-Automatic Repeatability Measurement “F.ArM.”

(SARM). Press the [Zero/Tare] key to select “2.”

Fuﬁnn »‘ ]E' Ffr jn;_ }» Z:gg;e +

FRFOZ
3 Return to the weight display. Press the [Set] key.
The balance returns to the weight display.
Set

4 Start the Semi-Automatic Repeatability Press and hold the [Cal] key until “SArM” is
Measurement (SARM). displayed.

After a short time, the display changes to “Cnt.1”
g "[ S5A-A J'}[ Enkd ] and the measurement is started.

<Press and hold>

5 Measure the zero point. The display changes to “on 0” and the zero-point
measurement is started.
on 0
6 Place a weight on the weighing pan. When the zero-point measurement is completed

' and “on F.S.” is displayed, place a weight on the

weighing pan.

[ ——) .
on F& -} The span measurement is started.

OO OO OO
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7 Repeat steps 5 and 6. “Cnt.*” is displayed. As steps 5 and 6 are repeated,
Display the standard deviation. the number shown in “Cnt.*” increases to 1, 2, 3,

and so on. When the number reaches “10,” the

-’[ {nkc ]{ {nk. i ]-} measurements are completed and the standard

- deviation is displayed.
000008 . Standard deviation

8 Return to the weight display. Press any key.

The balance returns to the weight display.

* To discontinue the measurement, press the [Print] key.
» The standard deviation displayed after the Automatic Repeatability
Measurement (ARM) is the result of measurement using the internal weight
Reference
equivalent to the weighing capacity. To obtain a result of measurements in a
state similar to how you use the balance, use an appropriate weight and

conduct the Semi-Automatic Repeatability Measurement (SARM).
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4-6 Easy RES Function (single-touch

response time change)

Easy RES function enables the user to change the response speed very easily. You can
change response speed just by pressing [Set] key.

By changing the response speed according to the degree of vibration in the place where the
balance is installed, you can reduce the display fluctuation and the time spent waiting for the
display to stabilize.

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)
2 Set the single-touch response speed. Press the [Function] key several times to select
“‘d.o.t.c.”
S +0/T« “«q »
o -} Bl -} Press the [Zero/Tare] key to select “1.
3 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set

When the [Set] key is pressed once, the current setting is displayed.

Each time the [Set] key is pressed, the response speed changes in three steps: “NORMAL,”
“SLOW,” and “FAST” in this order. After the setting is completed, the balance returns to
measurement mode automatically.

This function is related to Function 1 “5A.rE.” and “5C.Fr.” settings.

Related Function 1 setting

“BA.rE.” “5C.Fr.”

Y Fast response
FRSE | FAST 0 1

Easily affected by vibration

[Set] key Meaning Description

N Halfway between FAST
norfRL| | NORMAL and SLOW 2 2
Slow response
5t ol | SLoOwW Hardly affected by 4 4
vibration
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* Setting “5A.rE.” to “1” results in the fastest response, which is suitable for use in
a place hardly affected by vibration. Setting “5A.rE.” to a larger number up to “7”

results in lower response, which is suitable for use in a place significantly

affected by vibration.
Reference
* Setting “5C.Fr.” to “0” results in the fastest response, which is suitable for use in

a place hardly affected by vibration. Setting “5C.Fr.” to a larger number up to “4”
results in lower response, which is suitable for use in a place significantly

affected by vibration.

This function is not available when the addition function or the gravimeter mode is

A\ [CAUTION

used.
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(Memo)
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5 Setting the Functions

5-1 Select and Switch of Weighing Units

You can set two units (unit A and unit b) and switch between the units.

Unit b can only be used in simple weight measurement mode. Unit A can be used
Reference
in all measurement modes.

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)
2 Set unit A. Press the [Function] key several times to select
“b1.uA”
Fu;;;‘m -} zﬁg;? -} - Press the [Zero/Tare] key to select a unit from the
following numbers:
1:mg/2:g/4:ct (carat)/d:mom (momme)
When only setting unit A, press the [Set] key in
this step to save the setting.
3 Set unit b. Press the [Function] key several times to select

“b3.ub”

S +0/Te ;
o -} Mol -} Press the [Zero/Tare] key to select a unit from the

following numbers:

0: Unit b is not used/1:mg/2:g/4:ct (carat)/d:mom

(momme)

Reference

Unit b can only be used in simple weight
measurement mode.

4 Save the setting. Press the [Set] key.

The balance returns to the weight display.
Set
5 Switch between unit A and unit b. Press the [Function] key during measurement.
= This switches between unit A", unit A (gross), and
Fu;;‘m unitb .

(* “Net” lights up during tare range setting.)
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5-2 Readability Setting

Use this function to set the readability. The larger the readability becomes, the less the
balance is affected by external influences. In addition, it takes less time for the balance
reading to stabilize.

Each unit has a different readability.

[ ANNOTATION The readability setting is available for the single-range type only. ]

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)

2 Select the readability. Press the [Function] key several times to select

‘b2.d.A”

S || 00T
Function Zero/Tare

Press the [Zero/Tare] key to select from 1

through 5.
3 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set

To set the readability of unit b, select “b4.d.b” in step 2.

You can also set the same unit for unit A and unit b, and set different minimum

indications, so that unit A and unit b can be used to switch the readability.

B List of readability settings

Set value LF(R)-124 / -224
Unit mg g ct mom
1 0.1 0.0001| 0.001| 0.0001
2 0.2| 0.0002| 0.002| 0.0002
3 0.5 0.0005| 0.005| 0.0005
4 1 0.001 0.01 0.001
5 2|  0.002] 0.02 0.002
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5-3 Automatic Switching of Scale

Intervals

With this function, the readability of the balance automatically switches between 0.00001 g for
gross readout equal to or less than 92.00000 g and 0.0001 g for gross readout over 92.00000 g.

Automatic switching between two scale intervals is only available for the
ANNOTATION LF225DR.

You can use it when the balance is displaying the weight.

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Set automatic switching of scale intervals to Press the [Function] key several times to select

ON. “‘C.dr”

Press the [Zero/Tare] key to select “1.”

L ’ 40/ Te *
Function Zero/Tare E ﬂ{ . 'jl

3 Return to the weight display. Press the [Set] key.
The balance returns to the weight display.
Set

When any unit other than “g” is selected, the two scale intervals are switched at a
weight equivalent to 92.00000 g.
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5-4 Turning ON/OFF the Automatic

Switching of Scale Intervals with a
Single Touch

This function allows you to turn on or off the automatic switch between two scale intervals just
by pressing the [Set] key.

Automatic switching between two scale intervals is only available for the
LF225DR.

ANNOTATION  You cannot use it when using the addition function, the gravimeter mode or the
statistical operation function.
You can use it when the balance is displaying the weight.

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Set the function that turns on or off the Press the [Function] key several times to select

automatic switching of scale intervals. “‘d.o.t.c.”
Press the [Zero/Tare] key to select “2.”
L +0/T+
Function » Zera/Tare »
3 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set

* This function is related to Function 1 “C.d.r.” setting, which will be changed
Reference
according to this setting.
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5-5 Saving the Container (Tare)

Weight

Use this function to set a tare range when the balance is turned on using the latest saved tare
weight. Use this function when you turn the balance on or off with a sample and tare on the

pan.
' Leaving the balance with a substance and tare on it for a long period of time ma
AJCAUTION 9 ma sy gp y
result in a larger error in weighing. You should set the tare range regularly.
1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)
2 Set the tare memory. Press the [Function] key several times to select
“n.tArE.”
S >0/Te Press the [Zero/Tare] key to select “1.”
Function + Zera/Tare + [ ] y
3 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set
4 Save the tare weight. Place the container (tare) the weight of which you
want to save and then measure the tare.
The saved tare weight is updated every time a
-} ~0/Te tare range is set.
N Zera/Tare
CoooooXy
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5-6 Power Setting

5-6-1 Automatic backlight-off function

This function

automatically turns off the backlight if the balance is left untouched in

measurement mode for about 3 minutes.

Settings.”)

s
—A »
Function

Set

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

2 Set the automatic backlight-off function. Press the [Function] key several times to select

‘AAb.

0/ Te Press the [Zero/Tare] key to select “1.”

3 Save the setting. Press the [Set] key.

The balance returns to the weight display.

Reference

The automatic backlight-off function does not work under the following
conditions:

* Function settings are displayed.

* An object is placed on the weighing pan and the display is not stable.

Placing an object on the weighing pan or pressing a key turns the backlight on

again.
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5-7 Date and Time Setting

5-7-1 Time setting

Use this function to set the time of the 24 hour clock (hours:minutes:seconds).

1 Open the time view. Press and hold the [Function] key for several

S ronc) P goser |

Press the [Function] key once. After tImE” is
S |9 e | 3 [ ] key
Function t (NN E SU”SHLFJ}S

seconds. After “Func” changes to “d-SEt” in the

display, release the key.

displayed, the time is displayed.

2 Adjust the time. Press the [Set] key. The value in the location of the

Set

cursor can be changed.

Change the value in the location of the cursor

using the [Zero/Tare] key.
SO/ Te =2[=|i=7/~4Y=
O/ -}r g=i=2~4 T Press the [Function] key to move the cursor to the

Zero/Tare

right. If the cursor is at the rightmost digit, it returns

to the leftmost digit.

Pressing the [Print] key while making the setting
returns to the time that was set before you started
making changes.

3 Save the time. Press the [Set] key.

The display changes to the date view. If the date
does not need to be changed, leave the setting
screen using the [Function] key.
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5-7-2 Date setting

The last two digits of the western calendar year are displayed for the year. The order in which
the year, month, and day appear can be changed using Function 1.

1 Open the date view. Press and hold the [Function] key for several

S oW goser |
FE? "[ £ INE ]'}[ 33:33?33]
FE’: "l dALE ]"[33-&50-33]

seconds. After “Func” changes to “d-SEt” in the

display, release the key.

Press the [Function] key to display the time, and

then press the [Function] key again.

After “dAtE” is displayed, the display automatically

changes to the date view.

2 Adjust the date. Follow step 2 in “Time Setting” to change the date.
3 Save the date. Press the [Set] key.

Set

5-8 Date View

Use this function to set the order in which the year, month, and day are displayed or output to
printers and other devices to indicate the date stored in the balance.

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)

2 Set the order in which the year, month and Press the [Function] key several times to select

day are displayed. “H.dAtE.”

Press the [Zero/Tare] key to select “H.dAtE 1 to 3.”

S .} +0/Te .} “H.dAtE 1”: Year-Month-Day
Pociia| 7 [ao H dAEE | “H.dAtE 2": Month-Day-Year
“H.dAtE 3”: Day-Month-Year
3 Save the order. Press the [Set] key.

Set
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5-9 Time Output

Use this function to output the current time along with measurement data. Set the time before
using this function.

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)
2 Set the time output function. Press the [Function] key several times to select

“J.t.o”
Fugm -} zﬁg;a -} I ko Press the [Zero/Tare] key to select “J.t.0. 1.
3 Save the setting of time output function. Press the [Set] key.
Set
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5-10 Interval Output Function

Use this function to output data at specified intervals. Set the interval time in
“hour:minute:second” form.

T You can output time with measurement data. To output time, refer to Section
5.9 “Time Output.”

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is

(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)
2 Set the output control to “Output once after Press the [Function] key several times to select

a set interval elapses” or “Output once ina “71.0.c.”

stable state after a set interval elapses.” Press the [Zero/Tare] key to select “A” or “b” and
then press the [Set] key.
71.0.c.A = Output once after a set interval

S .} +0/Te .} elapses
i ero/Tare no .
i il ' tac A 71.0.c.b = Output once in a stable state after a

set interval elapses
or n »
it ac b Sat

3 Bring up the interval function. Press and hold the [Set] key until “Int.VAL” is

g -’ InkURL " 00:00:00

<Press and hold>

] displayed.

The interval time is displayed and the cursor is
located at the leftmost digit.

4 Set the interval time. Change the value at the location of the cursor

using the [Zero/Tare] key.
50/Te =2[=]=72~4= .
-}’_’ _l Press the [Function] key to move the cursor to the

Zero/Tare

right. If the cursor is at the rightmost digit, it returns

to the leftmost digit.

Pressing the [Print] key while making the setting
returns to the weight display without saving the
setting.

5 Save the setting and return to the weight Press the [Set] key.

display. The balance returns to the weight display.

Set

-76 -



LF(R) Series Operation Manual 5 Function Setting

6 Start interval output. Press the [Print] key.
After “StArt” is displayed, interval output starts.
[ size |
Set SEAFE
7 End interval output. Press the [Print] key.

After “End.” is displayed, the balance returns to

-} the weight display.

* Output stops in the function setting mode.
A\ [CAUTION| | « When “6-Err” is displayed, it indicates that the interval time is set to zero. Set the

interval time again (Press any key to delete the error display.)
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5-11 ID No. Setting

Results of successfully completed span adjustments and span tests can be printed by
ISO/GLP/GMP compliant devices. Set the ID number printed with the results.
In situations such as when the same model is used, you can assigh numbers that allow you

to easily manage them.

You can use up to six digits in an ID number. The characters that you can use are as follows:
Spaces, 0to 9, Ato F, — (minus)

1 Go to Function 2 setting mode.

+0/Te S +
Zero/Tare Function

2 Set the ID number.

b= S

L

[
A

Function

4 Enter the ID number.

20/Te 20/Te
Zero/Tare + Zero/Tare

the display.)

5 Save the ID number.

-

3 Go to the ID number setting mode.

P
A

Function

(When ID number is being displayed or

set, “” and “A” appear in the upper left of

11,

"{8 Al

P

1]

Press the [Function] key while pressing the
[Zero/Tare] key. Release the keys when “Func2” is
displayed.

Function 2 setting mode is set and “1. Id 0" is
displayed.
Press the [Zero/Tare] key to select “1.”

Press the [Function] key.

Enter the ID number with the following steps:
(1)Press the [Zero/Tare] key.

The leftmost digit will blink.

(2)Press the [Zero/Tare] key to select a character.
Pressing the key toggles between a space, 0 to 9,
Ato F, and — (minus).

(3)Pressing the [Function] key causes the next
digit to blink.

Set the ID number by repeating steps (2) and (3).
Press the [Set] key.

The display changes to “2.0.M.P.0.”

Press the [Set] key again to return to the weight
display.
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5-12 Improving the Stability of the

Balance

When the balance is stable, “O” (stability indicator) appears in the upper left of the display.
When displayed values flicker or the stability indicator blinks, this indicates that the balance is
being affected by wind or vibration. In these situations, a setting change can improve stability.
The greater the values set in the “4A.S.h (stability judgment width,” “4b.S.C. (number of
stability judgments),” “5A.rE. (response speed),” “5C.Fr. (signal processing),” and
“b2.d.A/b4.d.b (minimum readability setting)” function settings, the better the stability will be.

Relationship between each function setting and the effect of wind/vibration

4A.S.h 4bh.S.C. 5A.rE. 5C.Fr.
Effect of (stability (number of (response (signal
wind/vibration | judgment width) stability speed) processing)
judgments)
Small 1 1 0 1
| 2 2 1 2
I 3 3 2 3
I 4 4 3 4
I 5 5 4
I 6 6 5
I 7 6
Big 8 7

Method 1) Decrease the weight change speed to reduce the effects of wind and
vibration.

First, incrementally set “5A.rE. (response speed)” to larger values up to 4.

If this does not improve the stability of the balance, incrementally set “5C.Fr. (signal
processing)” to larger values.
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Method 2) Change the stability indicator lighting criteria to prevent the stability
indicator from blinking.

This method does not affect the flickering of displayed values, but affects when the stability

indicator lights up.

 Setting larger values reduces blinking and causes the stability indicator to light up faster.

Set larger values for “4A.S.h (stability judgment width)” and “4b.S.C. (number of stability

judgments)” in this order.

* Setting smaller values reduces blinking and causes the stability indicator to take longer to

light up.

Set smaller values at “4b.S.C. (number of stability judgments)’ and “4A.S.h (stability

judgment width)” in this order.

Method 3) Set the minimum readability to a larger value to improve both flicker of
displayed values and blinking of the stability indicator. (This method cannot be used
for the LF225DR.)

Set a larger value for “b2.d.A/b4.d.b (minimum readability setting).”

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.
Settings.”)
2 Set each function. Press the [Function] key several times to select the
—= function to set. (See the above table).
Function 4A.S.h.= Stability judgment width
4b.S.C.= Number of stability judgments
5A.rE.= Response speed
5C.Fr. = Signal processing
b2.d.A= Readability setting (A)
b4.d.b= Readability setting (B)
3 Select a setting. Press the [Zero/Tare] key to select a set value for
each function (see the above table).
+0/Te
Zera/Tare
4 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set
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5-13 a-Check(self-diagnosis function)

a-check function gives the users menu of self-diagnosis of the balance. It is composed of five
test items, display test, key test, motor test, check of calibration history, and repeatability test.

5-13-1 Display test

Use the display test to check whether all display segments are working properly.

1 Go to the function 2 setting mode. While pressing the [Zero/Tare] key, press the
[Function] key. After “Func2” is displayed, release
+0/Te S
Zero/Tare Function »{ ~ ors C_' ‘ the keyS.
2 Select a-check function. Press the [Function] key several times to select
“5.8.dn.”

L] +0/Te “q
o -} Mol -}-} Press the [Zero/Tare] key to select “1,” and then

press the [Function] key.

“51.d.t.” is displayed.

Side O

3 Start the test. Select “51.d.t.”

Press the [Zero/Tare] key to select “1” and then

+0/Te S i
St -}-} Bl -} press the [Function] key.

“dSP.tESt.” is displayed.
d5FEESE

4 Check the display. Press the [Function] key several times.

Pressing the [Function] key toggles the display
between “dSP.tESt.,” all ON and all OFF.

5 Print the test result. Press and hold the [Print] key.
The test result is output.
6 End the test. Press the [Set] key to end the test. Press the [Set]

key again to return to the weight display.

A\ [CAUTION| | The test result can only be output after all ON and all OFF are checked.
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5-13-2 Key test

Use the key test to check whether the keys are working properly.

1 Go to the function 2 setting mode.

A I
Zero/Tare Function Fomecc

2 Select o-check function.
Fugnn + Z:gg;e »»

Sidt. O

3 Start the test.

S s P
Fuﬁnn + HE b’tESt

4 Check the keys.

5 Print the test result.

6 End the test.

While pressing the [Zero/Tare] key, press the
[Function] key. After “Func2” is displayed, release

the keys.

Press the [Function] key several times to select
“5.8.dn.”
Press the [Zero/Tare] key to select “1,” and then

press the [Function] key.

“51.d.t.” is displayed.

Press the [Function] key several times to select
“52.K.t.”
Press the [Zero/Tare] key to select “1” and then

press the [Function] key.
“KEy.tESt.” is displayed.

Press the keys several times.

Pressing each key should bring up the following
display:

[Zero/Tare] key (left) “tAre1”
[Zero/Tare] key (right) “tAre2”
[Function] key “Function”
[Set] key “Set”
[Cal] key “CAL”
[Print] key “Print”

Press and hold the [Print] key.
The test result is output.
Press the [Set] key twice to end the test. Press the

[Set] key again to return to the weight display.

A\ [CAUTION

The test result can only be output after all the keys are checked.
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5-13-3 Motor test

Use the motor test to check whether the internal weight is working properly.

[ ANNOTATION This function is only available for the LFR type. ]

1 Go to the function 2 setting mode.

+0/Te S .}
Zero/Tare Function Fomecc

2 Select o-check function.
Fuﬁnn + Z:gg;e »»

Side O

3 Start the test.

PP s o

4 Activate the internal weight.

5 Print the test result.

6 End the test.

While pressing the [Zero/Tare] key, press the
[Function] key. After “Func2” is displayed, release

the keys.

Press the [Function] key several times to select
“56.8.dn.”
Press the [Zero/Tare] key to select “1,” and then

press the [Function] key.

“51.d.t.” is displayed.

Press the [Function] key several times to select
“63.M.t.”
Press the [Zero/Tare] key to select “1” and then

press the [Function] key.

“Mot.tESt.” is displayed.

Press the [Function] key.
The internal weight is activated.
Press and hold the [Print] key.
The test result is output.
Press the [Set] key to end the test. Press the [Set]

key again to return to the weight display.

A\ [CAUTION

The test result can only be output after the internal weight is activated.

-83 -




5 Function Setting

LF(R) Series Operation Manual

5-13-4 Span adjustment history

1

2

3

0 NO O

Use this function to display and print the history of span adjustments. The balance saves the
history data of the last ten span adjustments with the history numbers “HIS.1” (newest) to
“HIS.10” (oldest).

[ANNUTAT [ON

This function does not work when no history data is saved.
History data cannot be deleted once it is saved.

Go to the function 2 setting mode.

Ol | Sy .
Zero/Tare Function - - = e

Select o-check function.
S +0/T«
Function + Zero/Tare »»

Side O

Start the test.

L +0/Te

Function + ZerofTare + 5 ! SI:t i
T

Function » CALH (SE

Display details of history data.

Display the next history data.

Repeat steps 4 and 5.

Print the test result.

End the test.

While pressing the [Zero/Tare] key, press the
[Function] key. After “Func2” is displayed, release

the keys.

Press the [Function] key several times to select

“56.8.dn.”
Press the [Zero/Tare] key to select “1” and then

press the [Function] key.

“51.d.t.” is displayed.

Press the [Function] key several times to select

“54.Sc.t.”
Press the [Zero/Tare] key to select “1” and then

press the [Function] key.

“CAL.HiSt.” is displayed.

When the history number is displayed, press the
[Zero/Tare] key several times.

Pressing the [Zero/Tare] key cyclically shows
“history number,” “type of adjustment,” “date,”
“time,” “temperature” and “error display.”

Press the [Function] key.

The next history data is displayed.
Repeat steps 4 and 5 to view the history.

Press and hold the [Print] key.
The test result is output.
Press the [Set] key to end the test. Press the [Set]

key again to return to the weight display.
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5-13-5 Automatic Repeatability Measurement (ARM)

You can conduct an Automatic Repeatability Measurement (ARM) (Section 4-5-1) by using
a-check function.

[ ANNOTATION This function is only available for the LFR type. ]
1 Go to the function 2 setting mode. While pressing the [Zero/Tare] key, press the
[Function] key. After “Func2” is displayed, release
+0/Te S
Zero(Tare Function »{ Fame o ‘ the keyS.
2 Select a-check function. Press the [Function] key several times to select

“5.85.dn.”

L] +0/Te wqn
o -} B ) -}-} Press the [Zero/Tare] key to select “1” and then

press the [Function] key.

“51.d.t.” is displayed.

Side O

3 Start the Automatic Repeatability Press the [Function] key several times to select

Measurement (ARM). “55.ArM.”

Press the [Zero/Tare] key to select “1” and then

S +0/Te i
Einction -} ot -} press the [Function] key.

“ArM” is displayed and the Automatic
Repeatability Measurement (ARM) is started.

S |
n
Function nqu I

For details on how to use the Automatic Repeatability Measurement (ARM), refer
Reference
to Section 4-5-1 “Automatic Repeatability Measurement (ARM).”
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5-13-6 Semi-Automatic Repeatability Measurement (SARM)

You can conduct an Automatic Repeatability Measurement (ARM) (Section 4-5-2) by using
a-check function.

+0/T«

Zero/Tare

1 Go to the function 2 setting mode.

s
et ll'} —
Function [ ,‘- RN

P
A

Function

2 Select o-check function.

>

e

S {dt

-]
~A

Function

>

-]
~A

Function

>

n

u

3 Start the Semi-Automatic Repeatability
Measurement (SARM).

+0/T+
ZerolTars '} SESRAN

SR

While pressing the [Zero/Tare] key, press the
[Function] key. After “Func2” is displayed, release

the keys.

Press the [Function] key several times to select
“5.8.dn.”
Press the [Zero/Tare] key to select “1” and then

press the [Function] key.

“51.d.t.” is displayed.

Press the [Function] key several times to select
“56.SArM.”
Press the [Zero/Tare] key to select “1” and then

press the [Function] key.

“SArM” is displayed and the Semi-Automatic
Repeatability Measurement (SARM) is started.

Reference

For details on how to use the Semi-Automatic Repeatability Measurement

(SARM), refer to Section 4-5-2 “Semi-Automatic Repeatability Measurement
(SARM).”
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6 Input/Output to/from External
Devices

6-1 Output to Printers

By connecting a printer to the balance, span adjustment results, span test results, and
measurement results can be printed in an ISO/GLP/GMP compliant format.

6-1-1 Connecting a printer

Connect the RS-232C connector of the balance to a printer using the D-SUB9P cable.

You can connect the balance to SHINKO DENSHI CSP-160 Il printer or standard printer from
printer manufacturers.

The following setting is required for the printer. Set it by referring to the operation manual of
the printer.

* Set the printing function (printing control) to “balance control.”

* Match the baud rate and other communication settings to the settings of the balance.

A\ [CAUTION| | Set the date and time of the printer before printing.

6-1-2 Printing span adjustment and span test results

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)

2 Press the [Function] key several times to select
S +0/Te “ )
Function + Zero/Tare + E E 'f_ P i G.GLP.

Select “1” by pressing the [Zero/Tare] key.

3 Press the [Function] key several times to select
L] 20/ Te “ »
Function » Zero/Tare » E { ou & ! G1.out.
Select “1” by pressing the [Zero/Tare] key.
4 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set
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5 Perform the span adjustment or span test. After the span adjustment or span test is
successfully completed, the printer executes the
print job.

While the data is being printed, the balance may
seem to be frozen, but wait until printing is
completed. No printing is executed if the span
adjustment or test is not successfully completed.

A\ CAUTION
Do not press any keys on the printer during

printing.

6-1-3 Printing measurement results

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)

2 Press the [Function] key several times to select

B s0/Te . i
Function + Zero/Tare + E El: P l; G.GLP.

Select “1” by pressing the [Zero/Tare] key.

3 Press the [Function] key several times to select
S +0/T« « »
Function » Zera/Tare » E E’ o d : G2.0d.
Select “1” by pressing the [Zero/Tare] key.
4 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set
5 Print measurement results. * Pressing and holding the [Print] key prints the
header.

* Pressing the [Print] key at any time during
measurements prints the result data.
» After the measurement is completed, press and
hold the [Print] key to print the footer.

A\ CAUTION
Do not press any keys on the printer during

printing.
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6-2 Connecting to External Devices

via the RS-232C Interface

The balance communicates with external devices such as a PC via the RS-232C
interface.

The RS-232C interfaces equipped on the balance are a type-B USB and a D-SUB9P.
Connection with external devices is established with the following specifications:

A\ |CAUTION| | Disconnect the AC adapter of the balance before connecting external devices.

6-2-1 Connector pin numbers and functions of the D-SUB9P

The D-SUB9P connector equipped on the balance has the following pin alignment:

D-SUB9P male connector
1 2 3 4 5

@ Q O Q @

L 0 O 9
6 7 8 9
nulrjrirl;er iigr:zl Input/Output Function & Remarks
1 — — —
2 RXD Input Receiving data
3 TXD Output Transmitting data
4 DTR Output HIGH (When the balance is
powered ON)
5 GND - Signal ground
6 — — —
7 — — —
8 — — —
9 EXT.TARE | Input External tare range setting
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You can set a tare range or adjust the zero-point from an external device by
connecting a contact or a transistor switch between the pin for externally setting a

tare range (Pin 9) and the signal ground pin (Pin 5). When doing so, 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).

6-2-2 Examples of connection with a PC

Use the following examples as a guide to connect the balance to external devices using a
cable.

* Examples of connection with a PC/AT compatible machine

PC Balance
(D-SUBYP) (D-SUB9P)
TXD 3 - 2 RXD
RXD 2 ~ 3 TXD
GND 5 5 GND
DGD 1
RTS 1
CTS 8
DSR 6 -
DIR 4 =

PC Balance
(D-SUB25P) (D-SUB9P)
TXD 2 » 2 RXD
RXD 3 ~ 3 TXD
GND 7 5 GND
DCD 8
RTS 4
CTS 5
DSR 6 ~*
DTR | 20 »
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6-2-3 Connecting a type-B USB connector to a PC

1 Download the driver suitable for the OS installed on your PC from the following URL:
http://www.ftdichip.com/

Connect the AC adapter to the balance and turn the balance on.

Connect the balance to the PC using a USB cable. At this time, the USB adapter is detected as a
new device. Install the driver.

After the driver is properly installed, check the port to which the balance is connected by using
Device Manager, for example.

Set the application connection port to be used, and check that communication has been

g B~ OWODN

established.
If communication is not established properly, check the communication settings of both the

balance and the application, and check whether communication has been established.

* When the balance is only connected to a PC via USB, the balance can be turned
ON but it does not operate correctly. Be sure to connect the AC adapter when
using the balance.

* When the balance is connected to a PC via USB, the USB operates as a Virtual
COM port inside the PC. Be sure to check which COM port the USB is

A\ [CAUTION

connected to.
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6-2-3 Interface specifications

Transmission Serial transmission, Start-stop synchronization
system

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

codes

Signal level Compliant with EIA RS-232C

HIGH level (data logic 0): +5to +15V

LOW level (data logic 1): -5t0 =15V

Bit configuration Start bit: One bit

Data bits: 8/7 bits

(“7 bits” can only be specified for the extended 7-digit numeric
format.)

Parity bits: 0/1 bit

Stop bits: 2/1 bit

(“1 bit” can only be specified for the extended 7-digit numeric

format.)
Parity bit None/Odd/Even
LSB MSB
Logic N A - R R R .
—‘oiz,i@)i@i@i@i@i@i@i@ @@
Start bit | | ' = I '[‘"
XXXX Data bit Parity bit
(eight bits)  (may be omitted)
Stop bit
(two bits)
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6-3 Communication Data and

Commands

The RS-232C interface exchanges data with external devices as follows:

Output data
(Measurement data, etc.)

Y

Input command
(Used to control the balance externally)

-
-

Balance
External device

Response data
(Response to input commands)

6-4 Output Data

 J

The five formats “6-digit numeric,” “7-digit numeric,” “extended 7-digit numeric,” “special

format 1” and “special format 2” are available. Select a format by performing the following

steps:

1 Go to the function setting mode. Press and hold the [Function] key until “Func” is
(Refer to Section 2-6 “Basics of Function displayed.

Settings.”)

2 Press the [Function] key several times to select

Fuﬁnn + Z:gga:e + n ;I F “T1.F”

Press the [Zero/Tare] key to select a format.

2 = 7-digit numeric format
3 = Extended 7-digit numeric format
41= Special format 1
42= Special format 2
3 Save the setting. Press the [Set] key.

The balance returns to the weight display.

Set
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6-4-1 Data format

* 7-digit numeric format
Consists of 15 characters including terminators (CR=0DH/LF=0AH), to which a parity bit can
be added.

1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15

P1| D1 | D2 | D3 | D4 | D5 | D6 | D7 | D8 | U1 | U2 | S1 | S2 | CR | LF

» Extended 7-digit numeric format

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

* the data length can be set to seven bits, and

* the stop bit length can be one bit.

* If you select Japanese (katakana) as the print language, the data length is automatically set
to eight bits.
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6-4-2 Meanings of data

[P1] (one character)
Indicates the polarity of data.

P1 Code Description
+ 2BH Zero or positive data
- 2DH Negative data

[D1 to D7 (or D8)] (seven or eight characters)
Stores numeric data.

D1 to D7 (D8) Code Description
0to9 30H to 39H | 0to 9 (numeric)
. 2EH ¢ Decimal point (floating)

¢ Omitted when numeric data does not contain
decimal places. In this case, a space is output after
the least significant digit.

SP (Space) 20H ¢ A space at the front of a numeric value

¢ When numeric data does not contain decimal
places, a space rather than a decimal point is
output after the least significant digit.

*e By default, 0 (30H) is used to begin numeric values that do not begin with data. Using
the function setting, such values can begin with spaces (20H).

* When expression units are changed or switched to display counting, percentage

weighing, or unit conversion, the decimal place is changed (“® Communication format

examples”).
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[U1, U2] (two characters)
Indicates the unit used to show numeric data.

LF(R) Series Operation Manual

u1 u2 code Meaning Balance indicators
M G 4DH 47H milligram mg
(SP) G 20H 47H gram g
C T | 43H | 54H carat ct
0 z 4FH | 5AH ounce oz
L B | 4CH | 42H pound ib
0 T | 4FH | 54H troy ounce gz t
D W | 44H | 57H pennyweight dvvt
G R 4BH 52H Grain GN
T L | 54H | 4cH tael (Hong Kong) +
T L 54H 4CH tael (Singapore, Malaysia) £ » Top right
T L 54H | 4CH tael (Taiwan) 1 » Bottom right
M 0 4DH 4FH momme mom
t o | 74H | 6FH tola to
P Cc 50H 43H parts counting Pcs
(SP) % 20H 25H percentage weighing %
(SP) # 20H 23H Coefficient computation result #
[S1] (one character)
Indicates the judgment result when the limit function is used.
S1 Code Description Remarks
L 4CH Below (LO)
G 47H Appropriate (OK) 1- or 2-point scale
H 48H Above (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
(SP) | 20H | Nojudgment result or no data type Data type
specified
d 64H Gross
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[S2] (one character)
Indicates the status.

S2 Code Description
53H Data stable *1
55H Data unstable *1
45H Data error *2 (Indicates that data other than
S2is invalid.)
(SP) 20H No status specified
*1: This value is independent of data if the data is independent of whether the

weighing condition is stable or not, such as cumulative values and unit weights.
*2: When “o-Err” or “u-Err” is displayed

Output data other than measurement data
When the following data is output, the printer control command is added before and after
the output data.

(1) Interval output
The header and footer are output at the start and end of interval output.

Header
15 “” characters and the terminators (CR=0DH, LF=0AH) are output.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Footer
Two line feeds are output.

(2) Time output
When the time output function is set, the time is output in the line before the output
data.

1 2 3 4 5 6 7 8 9 10

h h : m | m : s s | CR| LF

. hh: hours (00 to 23), mm: minutes (00 to 59), ss: seconds (00 to 59)
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6-4-3 Communication format examples

e 7-digit numeric format
3000.1 g/No data type specified/Data stable

1 2 3 4 5 6 7 8 9 10 M 12 13 14 15
+ 0 0 3 0 0 0 . 1 |[(SP)| G |(SP)| S | CR| LF
+10.05 mom/Gross/Data unstable
1 2 3 4 5 6 7 8 9 10 N 12 13 14 15
- 0 0 0 1 0 . 0 5 M 0 d U | CR | LF
250 pcs./Cumulative value/Data stable
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
+ 0 0 0 0 2 5 0 |(SP)| P C T S | CR | LF
6-4-4 Special formats
Data formats
* Special format 1
Consists of 16 characters including terminators (CR=0DH/LF=0AH).
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15 16
P1|SP | D1 | D2 | D3| D4 | D5 D6 | D7 | D8 |SP|U1T|U2|U3|CR|LF
* Special format 2
Consists of 18 to 20 characters including terminators (CR=0DH/LF=0AH).
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
S1|S2|S3|SP|D1|D2|D3|D4|D5|D6|D7|D8|D9|D10|SP|U1|U2|U3|CR]|LF
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Meanings of special format 1 data
[P1] (one character)
Indicates the polarity of data.

P1 Code Description
+ 2BH Zero or positive data
- 2DH Negative data

[SP, D1 to D8]
Stores numeric data.

D1 to D8 Code Description
Oto9 30H to 39H 0 to 9 (numeric) right-aligned
. 2EH Decimal point (floating)
SP (Space) 20H * Spaces at the front and back of a numeric value
» Spaces in the digit places where there is no
numeric value

[U1, U2, U3] (three characters)
Indicates the unit used to show numeric data.

Ul | U2 | U3 Code Meaning Balance indicator
g | — | —|67H | — = gram g
g | — | 6DH | 67H — milligram mg

c t | — | 63H | 74H | — carat CT

0 z | — | 6FH | TAH | — ounce gz

I | b | —|6cH|62H| — pound b

o | z t | 6FH | 7AH | 74H troy ounce 0z t

d | w| t |64H | 77H | 74H pennyweight dvvt

g r | — | 67H | 72H — Grain Bottom right |>grain
t | 1| h | 74H | 6CH | 68H tael (Hong Kong) +

t l s | 74H | 6CH | 73H | tael (Singapore, Malaysia) 'H Top right

t | 1| t | 740 | 6CH | 74H tael (Taiwan) +! Middle right
m | o | m | 6DH | 6FH | 6DH momme mom

t | o| 1 | 74H | 6CH | 61H tola to

P c s | 70H | 63H | 73H Pieces Pcs

% | — | — | 25H | — — Percentage %

# | — | — | 23H — =— unit converting #

For output when the balance is unstable, the unit (three characters) becomes a space
(20H).
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Communication format examples for special format 1
123.4567 g/No data type specified/Data stable
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

+ | SP | 1 2 3 . 4 5 6 7 |SP| g | SP |SP | CR | LF

Scale overload “o-Err’
1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16

SP|SP |SP|SP|SP|SP| H |SP|SP|SP | SP |SP | SP | SP | CR | LF

In the case of scale underload “u-Err,” “L” is output as the seventh character.
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Meanings of data in special format 2
[S1 to S3] (three characters)
Indicates stable/unstable.

S1 S2 S3 .
S1 S2 S3 code code code Meaning
S (SP) S 53H 20H 53H Stable
S (SP) D 53H 20H 44H Unstable
[SP, D1 to D10]
Stores numeric data.
D1 to D10 Code Description
0Oto9 30H to 39H 0 to 9 (numeric) right-aligned
. 2EH Decimal point (floating)
- 2DH Polarity negative “-”
SP (Space) 20H * Polarity positive “+” or zero
* Spaces at the front and back of a numeric value
* Spaces in the digit places where there is no
numeric value

[U1, U2, U3] (three characters)
Indicates the unit used to show numeric data.

Ul | U2 | U3 Code Meaning Balance indicator
g | — | — | 67H — = gram g

m| g | — |6DH|67TH | — milligram mg

c t | — | 63H | 74H | — carat CT

0 z | — | 6FH | TAH | — ounce gz

1 | b |—|ecu|6m]| — pound b

0 z t | 6FH | 7AH | 74H troy ounce 0z t©

d | w | t |64H | 77H | 74H pennyweight duq't

g r | — | 67H | 7T2H | — Grain Bottom right |>grain
t | 1| h | 74H | 6CH | 68H tael (Hong Kong) +

t l s | 74H | 6CH | 73H | tael (Singapore, Malaysia) +i Top right

t | 1| t | 741 | 6CH | 74H tael (Taiwan) +! Middle right
m | o | m | 6DH | 6FH | 6DH momme mom

t | o | 1 | 74H | 6CH | 61H tola to

p c s | 70H | 63H | 73H Pieces Pcs

% | — | — | 25H | — — Percentage %

# | — | — | 23H | — = unit converting #

This is variable-length data and the number of characters varies between 1 to 3.
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Communication format examples for special format 2
123.4567 g/No data type specified/Data stable
1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18

S |SP| S |SP|SP|SP| 1 2 3 . 4 5 6 7 |SP| g |[CR|LF

Scale overload “o-Err”
1 2 3 4 5

S |[SP| + |CR|LF

"o« N

In the case of scale underload “u-Err, is output as the third character.
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6-5 Input Commands

Use these commands to control the balance from an external device.

(1) Tare range setting command, (2) Output control setting command, (3) Measurement
mode setting command, (4) Date output request and time output request command, (5)
Interval time setting command, (6) Span adjustment and span test command, and (7)
Limit value setting command

6-5-1 Procedure for transmission

(1) An input command is sent from an external device to the balance.
The full-duplex transmission system allows you to send input commands at any time
regardless of the data transmit timing of the balance.

(2) Upon successful completion of an input command, the balance will send either a
normal completion response or the result data requested by the command to the
external device.

* If the operation has not resulted in successful completion, or if the command is invalid
(an error), the balance will transmit an error response.

* When the balance is in normal display mode, it usually sends a response to a
command within one second of receiving the command. For the tare range, span
adjustment or span test commands, a response is sent after the commands are
completely processed.

* If the balance receives a tare range setting command when the function setting for
tare range (function setting ...) is set to “wait for the balance to stabilize for zero-point
adjustment (waiting for the balance to stabilize),” or if the balance receives an input
command that takes a long time, the balance sends a response after the command is
completely processed.

* If the balance receives a command when you are setting a function, when the balance
is under span adjustment, or the balance is busy for other reasons, the command is
executed after the current operation has been completed.

- After you have sent an input command, do not send another command to the
ACAUTION y P

balance until the external device receives a response from the balance.

6-5-2 Input command examples

Sent command Description
T(SP)(CR)(LF) Set the tare range (adjust the zero point).
01 (CR)(LF) Set to continuous output.

08 (CR)(LF) Output data (once immediately).
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6-5-3 Command format

An input command consists of 4 characters including terminators (CR/LF).

C1

C2

LF

CR

6-5-4 Format of each command

A\ [CAUTION| | Pay attention to the difference between O (the letter “0”) and 0 (zero).
(1) Tare range setting (zero-point adjustment) command
C1 | C2 Code (C1) Code (C2) | Description | Value Acknowledgment
A0O0: Successful
completion
* Tare E01: Command error
range EO04: The tare range
cannot be set
T (SP) | 54H 20H setting None (zero point
* Zero-point cannot be
adjusted)
adjustment (range violation,
weight error,
etc.).
(2) Output control setting command
C1 C2 Code (C1) | Code (C2) Description Response
0] 0 4FH 30H Stop output.
1 AFH 31H Qutput continuously at all
times.
Output continuously if
0] 2 4FH 32H stable (Stop output if
unstable). A00:Successful
o 3 4FH 33H [Print] key is pressed . EO01: Command
(whether the balance is error
stable or unstable).
Output once when the
balance is stable. Output
when a sample is removed,
0] 4 4FH 34H causing the display to go
below zero, and then
another sample is placed,
stabilizing the balance.
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C1 C2 Code (C1) | Code (C2) Description Response

Output once when the
balance is stable. Stop
output when unstable.

0] 5 4FH 35H Output once when the
balance has restabilized
(the output includes zero)
even if it is not reloaded.

Output once when the
balance is stable. Output
continuously when

0] 6 4FH 36H unstable. Output is stopped
after a single output when A00:Successful
the balance is stable even if completion

it is not reloaded. EO01: Command
Output once when the error

0] 7 4FH 37H [Print] key is pressed if the
balance is stable.

0] 8 4FH 38H Output once immediately.

Output once after
stabilizing.

Interval function (Output
0] A 4FH 41H once each time the output
time has elapsed)

Interval function (Output
once during stabilization,
each time the output time
has elapsed)

* Commands OO0 to O7 have the same functions as the output control set by the function
setting.

* Commands 08 and O9 are used to request data from the balance.

¢ Once the O0 to O7 commands are executed, that state is maintained. However, the
status is reset to the function setting when the balance is turned on again.

* When the OA or OB command is input, the interval function starts, and when input again,
the interval function ends.

¢ After the O8 or O9 command is executed, it returns to “O0.”

@) 9 4FH 39H

0 B 4FH 42H

(3) Measurement mode setting command

C1 | C2 | Code (C1) Code (C2) Description Response

M 1 4DH 31H Set to Mode 1

M 2 4DH 32H Set to Mode 2 | A00: Successful completion
EO01: Command error

M 4 4DH 34H Set to Mode 4

* The measurement mode activated by mode settings 1 to 4 depends on the weighing
mode currently in use.
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S'”.‘p'e . Percentage Unit Gravimeter/Statistical
Mode weight Counting weighin conversion | operation function
measurement ghing P lon funct
Mode |Weight Weight Weight Weight Error
1 measuring measuring |measuring |measuring
Mode |Gross weight [Counting |Percentage |Coefficient |Error
2 measuring  |multiplying
Mode |Cumulative |Cumulative|Cumulative |Cumulative |Error
3 weight ! count” percent ! coefficient”’
Mode Displa*gl in Average |Error Error Error
4 unitb unit weight

*1: Mode 3 (M3) can only be specified when the addition function is used. If the addition

function is not enabled, it results in an error.

*2: If unit b is set to NONE, the balance is set to 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.

(4) Date output request and time output request

C1 | C2 | Code (C1) Code (C2) Description Response

D |D |44H 44H Date output A00: Successful
request .
- completion

D |T |44H 54H Time output E01: Command error
request

1: Content of date data
DATE:yyyy.mm.dd(CR)(LF) English

Date: yyyy.mm.dd(CR)(LF)
2: Content of time data

TIME:yyyy.mm.dd(CR)(LF)

Time:yyyy.mm.dd(CR)(LF)

Japanese (katakana)

English

Japanese (katakana)

When the above data is output, the printer control command is added to it.

* The output content can be set to be in English or Japanese (katakana) using the function

setting “G3.P.F.” (print language).

* The order in which the year, month, and day appear depends on how the function setting

“H.dAtE” (date display) is set.
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(5) Interval (output) time setting command

C1 C2 | Code (C1) Code (C2) Description Value Response
AQ0: Successful
Interval time | Interval completion
I A 49H 41H . ) EO1: Command error
setting time E02: Interval time

setting error

* Delimit the command, hour, minute and second with commas “,” (2CH), for example,

“IA,hh,mm,ss.”

(6) Span adjustment and span test command
C1 | C2 | Code (C1) Code (C2) Description Response

Disables
C 0 43H 30H command
inputs.”

Span adjustment

c |1 43H 31H with internal AQ0: Successful
weight completion

EO01: Command error
EO02: Operation is

Span test with

C 2 43H 32H ; . disabled.
internal weight EO3: Cancelled by
operation
Span adjustment | E04: Abnormal
C 3 43H 33H with external Comp|eti0n
weight
c 4 43H 34H Span test with

external weight

*1: Span adjustment and test commands will also be disabled.

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

* If the function setting “8.CA.” is set to “[Cal] key disabled” (0), the span adjustment
command does not work.
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(7) Limit value setting command

C1 | C2 | Code (C1) Code (C2) Description Value Response
L A ACH 41H First se.t p.omt/
Lower limit
Second set
L B 4CH 42H point/
Upper limit
A00: Successful
completion
L C 4CH 43H Reference Limit value | EO1: Command error
E02: Value setting
error
L D 4CH 44H Third set point
L |E |4cH 45H Fourth set
point

* Delimit the command and the limit value with a comma “,” (2CH), for example, “LA,nnn.”

* Enter a value with no unit.

* When the balance is in simple weight measurement mode, the entered value is
recognized in the unit registered as Unit A. For example, if the command “LA,20.00”
is sent, the balance takes it as 20.00 g if Unit A is set to grams or 20.00 ct if Unit A is
set to carats.

* When the balance is in counting, percentage weighing or unit conversion mode, the unit

of limit values is PCS, % or # respectively.
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6-6 Response

Upon receiving an input command, the balance sends out a response.
You can select the response format of either the [*A00”/“Exx”] format or the [ACK/NAK]

format.

6 Input/Output to/from External Devices

The [*A00”/“Exx”] format responses are described in the explanation of “input commands”
in the previous section.

* [“A00”/“Exx”] format]
Consists of five characters including terminators. For more information on A1 to A3, see
the “Response” fields in the previous section.

A1

A2

A3

CR

LF

* [ACK/NAK] format
Consists of one character without a terminator. “Successful completion” (ACK) or
“Abnormal completion” (NAK) is returned.

Response | Code Meaning
ACK 06H Successful completion
NAK 15H e Command error (when an erroneous

command is received)

¢ Numeric format error

¢ Processing interrupted

¢ Processing terminated abnormally
¢ Other errors

Reference

To switch between the [*A00”/“Exx”] format and [ACK/NAK] format, use the “67.rS”
function setting.
1: [*A00”/“Exx"] format
2: [ACK/NAK] format
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7 Troubleshooting

/-1 Error Messages

Message Cause Remedy
o-Err * The weight of the sample is more than | ® Unload the sample and weigh it in
o , parts.
the weighing capacity. ¢ Replace the tare with a lighter
one.

o If the error message does not
disappear even when nothing is
placed on the weighing pan,
mechanical parts may have
failed. Please contact the retailer
from whom the balance was
purchased or our Sales Office.

e First, clear the addition result.
* The number of digits in the addition Then execute the addition again.

result or calculation result went | ® The coefficient used for unit
conversion is too small. Set a

beyond the largest number that can larger coefficient.
be displayed.
u-Err The negative load exceeded the lower ¢ The weighing pan or the pan
limit. base may not be set properly.

Check whether they are in
contact with an object or if there
is some other problem with them.
o If the error message does not
disappear even if the weighing
pan and pan base are properly
set, mechanical parts may have
failed. Please contact the retailer
from whom the balance was
purchased or our Sales Office.
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additional samples were placed on the
balance at once.

e The addition operation was performed
when zero or a negative value is
displayed.

Message Cause Remedy
1-Err The reference weight used during span | Use a weight that is as close to the
adjustment or span test with an external | weighing capacity as possible.
weight is far less than 50% of the
weighing capacity.
2-Err An error over 1.0% was detected in span | Check that the correct weight was
adjustment or span test with an external | putin place and that no objects
weight, or the balance failed. other than the weight are on the
pan. Then, execute span
adjustment or span test again.
b-Err The balance is influenced by static ¢ Unplug the AC adapter from the
electricity or noise. receptacle and then turn the
power on again.
o If this error occurs again, electric
components may have failed.
Please contact the retailer from
whom the balance was
purchased or our Sales Office.
d-Err The balance is influenced by static ¢ Unplug the AC adapter from the
electricity or noise. receptacle and then turn the
power on again.
o If this error occurs again, electric
components may have failed.
Please contact the retailer from
whom the balance was
purchased or our Sales Office.
L-Err The weight of a sample is too light to Use a heavier sample by referring
take samples for counting, or for to the Specifications to check the
reference weight saving during minimum unit weight and the
percentage weighing. percentage weighing weight limit.
t-Err * While using the addition operation, two | e After returning the display to “0”

(by removing the previous
sample), place the next sample
on the balance to continue the
addition operation.

o Addition operations are
impossible when 0 or a negative
value is displayed. Place a
sample on the balance to
continue the addition operation.

-112 -




LF(R) Series Operation Manual

7 Troubleshooting

Message

Cause

Remedy

E1-Err

¢ No input is being sent from the weight
Sensor.

¢ Unplug the AC adapter from the
receptacle and then turn the
power on again.

o If this error occurs again, the
sensor may be malfunctioning.
Please contact the retailer from
whom the balance was
purchased or our Sales Office.

E2-Err

Initialization cannot be completed
because the balance is unstable.

The balance may be affected by an
external influence such as wind and
vibration. Relocate the balance by
referring to instructions about the
place of installation described in
Section 1-1 “Warnings regarding
Use.”
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7-2 Troubleshooting

Problem

Cause

Remedy

Nothing is displayed even
when the balance is powered
on.

The AC adapter is not
connected.

e Check that the AC adapter
is connected.

¢ If nothing is displayed even
if the AC adapter plug is
properly connected, the
electric components of the
balance or the AC adapter
may have failed. Replace
the AC adapter to test
whether the adapter was the
problem if you have an AC
adapter of the same model
that you know operates
properly.

¢ Please contact the retailer
from whom the balance was
purchased or our Sales
Office.

The display flickers.

The balance may be affected
by an external influence such
as wind and vibration.

Increase the setting values of
relevant functions by referring
to Section 5-11 “Improving the
Stability of the Balance.”

The displayed weight is
incorrect.

This error is caused by the
balance not being used for a
long period of time or being
relocated.

Perform span adjustment.

The adjusters are not resting
flat on the surface and the
balance is not horizontal.

Make sure that the balance is
horizontal.

The tare range is set or is not
set.

Unload the sample from the
weighing pan and then zero
the readout by pressing the
[Zero/Tare] key to continue

measurement.
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Problem

Cause

Remedy

The weight indication contains
an error even after it is
calibrated.

The balance may have been
affected by an external
influence such as wind and
vibration during calibration.

The balance may be affected
by an external influence such
as wind and vibration. Take
remedial actions or relocate
the balance by referring to
instructions about the place of
installation described in
Section 1-1 “Warnings
regarding Use.” Then calibrate
it again.

The weight used for
calibration is slightly different
in mass from the weight used
for checking.

Use the same weight during
calibration and checking.

The M continuously flashes.

(When the [Zero/Tare] key is
pressed when taking samples
in counting mode, etc.)

The balance may be affected
by an external influence such
as wind and vibration.

The balance may be affected
by an external influence such
as wind and vibration. Take
remedial actions or relocate
the balance by referring to
instructions about the place of
installation described in
Section 1-1 “Warnings
regarding Use.”

Unable to output anything

The output function settings
may not have been set as you
intended.

Match the balance’s
communication conditions
with the external device by
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Problem

Cause

Remedy

Communication conditions do
not match those of the
external device.

referring to their operation
manuals.

Check output by:

Initialize the function settings
by referring to Section 7-3
“Initializing” or Function
Setting List.

Then, set communication
conditions 1,200 bps, 8-bit
data, 2-bit stop bit, and no
parity by referring to the
operation manual of the
external device.

With these settings, after the
[Print] key is pressed and
once the balance has
stabilized, output is done
once. Check the output by
pressing the [Print] key.

Wrong cable connection

To connect the balance to a
common PC, a crossover
cable is required (Refer to
Section 6-2 “Connecting to
External Devices via the
RS-232C Interface”).

Obtain one yourself or contact
the retailer from whom the
balance was purchased or our
Sales Office.

The cable is disconnected or
not properly connected.

Make sure that the cable is
connected properly.

To reset the balance to the
initial settings at the time of
purchase.

The balance can be
re-initialized (Section 7-3
“Initializing”).
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7-3 Initializing

The settings of the balance can be initialized by following these steps:

1 Go to the function 2 setting mode. While pressing the [Zero/Tare] key, press and hold
the [Function] key. After “Func2” is displayed,
+0/Te S
Zera/Tare Function »( 1': N C_' ‘ release the keys.
The function 2 setting mode is set, displaying “1.
IDO.”
2 Set the function initialization. Press the [Function] key to select “2. ini.”
Press the [Zero/Tare] key to select “1.”
LB +0/T«
Function » Zera/Tare »
3 Save the setting. Press the [Set] key.
The balance returns to the weight display.
Set

All function settings are initialized, discarding all data including ID numbers, limit
values, as well as all counting, percentage weighing, unit conversion, and

&\ [CAUTION| | gravimeter data.

Restoring the information once it has been initialized is impossible. Before

initializing the balance, record necessary function settings by writing them down.
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7-4 Maintenance

When performing maintenance on the balance, be careful of the following:

7-4-1 For heavy dirt

It is easy to remove the right and left doors of the windshield, and the weighing pan, the pan
base, the windshield ring and the bottom plate in the weighing chamber, so that you can
clean the balance. Unplug the AC adapter before cleaning the balance.

A\ |CAUTION| | Be sure to unplug the AC adapter before cleaning the balance.

B Removing the windshield doors
(1) Push down the lower knob of the doors you want to remove until they are free.

Claw_

Push down

(2) Remove the door storage cover by pushing the upper part of the claw down and tilting the

cover toward you.
Remove the door storage
COover.

(3) Remove the doors by pushing them backward.

Push the
doors out.

(4) Attach the doors in the reverse order of removal. When attaching the doors, bring the two
doors together with the door having the knob facing the inside.

The four doors have different shapes. To attach them properly, you should only
&\ [CAUTION| | remove the doors on one side at a time. When attaching the doors, pay close
attention to their directions.
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B Removing the weighing pan, the pan base, the windshield ring and the bottom plate in the
weighing chamber

Lift the windshield ring. At the same time, you can remove the pan base and the weighing

pan.
To remove the bottom plate, hold both sides of the bottom plate with both hands and pull it up.

Attach the bottom plate, the windshield ring, the pan base, and the weighing pan in this order.

7-4-2 How to clean the balance

To clean the main unit, wipe it down with a wet soft cloth that has been thoroughly wrung out.

Do not use any strong solvents or abrasive cleansers.

A\ CAUTION
Take care not to allow liquid or dirt to enter the main unit (mechanical parts).
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Appendixes

Appendix 1 Function Setting List

¥ Initial setting

[Function 1]

1 Weighing mode 1.8Et ———— 1 Weighing machine +r
2 Parts counting

3 Percentage weighing
4 Unit converting

5 Gravimeter(solid)

6 Gravimeter(Liquid)

L 7 Statistics Function

1.5et 5 choice

1.1 Media 11. MEd. 0 Water
1 Not Water
1.2 Slect 12.d.0.d. Only specific gravity value %

output data
Specific gravity. weight, actual
water temperature or medium density

1.3 Auto output 13.A. 0. 0 Output disabled +

1

1 Auto output once after a specific
gravity measurement

2 MAdditional function 2. SEL 0 Additional function disabled +
1 Cumulate function selected
2 Limit function selected

3 Cumulate function + Limit function

2.8EL 2or3 choice

2.1 Condition 21. Co. 1 Always judge &
—I: 2 Judge only when the balance is stable

2.2 Range to cover 22.Li. 0 Detect when the limit is exceeded
by more than five divisions
1 Detect when the limit is exceeded
by more than fifty divisions

2 Detect both when the limit is exceeded
and when it is not reached &
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Yr:lnitial setting

2.3 Point scale 23.Pi.  ———— 1 1-point scale (OK/LO are judged)
2 2-point
3 3-point
—— 4 4-point
2.4 Judge by 24.tYP. ———— 1 Judge by absolute value ¢

L—— 2 Judge by deviation value

2.5 Rank 1 25. bu.
Buzzer when LO is judged

o

Buzzer not beeped for rank LO
L—— 1 Buzzer beeped for rank LO

2.6 Rank 2 26.bu.2 ————— 0 Buzzer not beeped for rank 0K +
Buzzer when OK is judged
L—— 1 Buzzer beeped for rank 0K

2.7 Rank 3 27.bu.3 ————— 0 Buzzer not beeped for rank HI
Buzzer when HI is judged
L—— 1 Buzzer beeped for rank HI

2.8 Rank 4 28.bu.4 ——F—— 0 Buzzer not beeped for rank 4 +#
Distinction buzzer
.—— 1 Buzzer beeped for rank 4

2.9 Rank 5 29.bu.5 ——— 0 Buzzer not beeped for rank 5 %
Distinction buzzer
L—— 1 Buzzer beeped for rank 5

L 2.10 How to indicate results 2A.LG. ———— 1 HI/OK/LO +

—— 2 2-point bar graph

(Available only for 2-point scale)
2.SEL 1or3 choice
2.11 Addition operation 2b.AdM ——F— 1 Cumulate +

L—— 2 Net addition

L 2.12 Addition direction 2C.Add. ——F—— 1 Positive side addition +#

—— 2 Negative side addition
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Y :Initial setting

3 Auto zero 3A0 ——— 0 Disabled
1 Weak
2 b -4
3 ¥ (LF-225DR)
4
L—— 5 Strong
4 Stability Judgement 1 4A. 8. H.———— 1 Narrow(Strict)
Permissible deviation
( form stabilization ) 2
3 *

4 v (LF225DR)

—— & Wide(Mild)

5 Stability Judgement 2 4.8.C.———— 1 Long(Strict)

Threshold duration time
to indicate stability )
indicator

L— 6 Short(mild)

6 Rounding process at 46.8.1 ———— 0 Disabled +*
unstable indicator

—— 1 abled
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Y :Initial setting

7 Response speed 5A.rE. ———— 0 Fast

—— 7 Slow

8 Update interval 5b.ti. ———— 1 Fast #

L—— 4 Slow

9 Signal processing 5C.Fr. ——— 1 Fast

L—— 4 Slow
10 Interface 1. 1.F. ————— 0 Stop input/output
2 Numeric 7-digit format +f

3 Extended numeric 7-digit format

L 4 Special formats

7.1.F. 4 choice
10.1 Special formats 7.1.F. ———— 41 3Special formats 1 &

L 42 Special formats 2
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T.1.F. 2or4 choice
10.2 Output control

—— 10.3 Baud Rate

L 10.4 Parity

7.1.F. 3or4 choice
10.5 Data Length

—— 10.6 Stop Bits

7.1.F. 2or4 choice

10.7 Unused High
Order Digits

L—— 10.8 Response
Cnmands

T1.0.c.

72.b. L.

73. PA.

74.d. L.

75. 8t.

76.n.u

77.r.ES

. Initial setting

Stop output

Output continuously ar all times

Output continuously if stable

Appendixes

Output once when the [Print] key is pressed

Output once when the balance is stable

Qutput once when the balance is stable

Stop output when unstable

Output once when the balance is stable

Qutput continuously when unstable

Qutput once when the [Print] 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 stable
1200 bps &

2400 bps
4800 bps
9600 bps
19200 bps
None ¢
0dd

Even

Tbits
8bits #
Ibit

2bits

Embed 0 (30h) &
Embed space (20h)
Use AOO and Exx

Use ACK and NAK

-125-



Appendixes LF(R) Series Operation Manual

Y :Initial setting

11 Span adjustment 8. CA. ———— 0 CAL operation disabled
1 Span adjustment using built-in weights +

(Only as for LFR type)
2 Span test using built-in weights

(Only as for LFR type)
3 Span adjustment with external weight +
L—— 4 Span test with external weight
12 Bar graph 9.b.G. ———— 0 Not displayed

L 1 Displayed +

13 Auto backlight OFF AADb ———— 0 Disable
—— 1 Enable +
14 Unit setting (Unit A) bl.uA ———— 1 mg (milligram)

2 g (gram) &

4 ¢t (carat)

5 oz (ounce)

6 b (pound)

7 ozt (troy ounce)

8 dwt (penny weight)

9 GN (grain)

A t1 (tael (Hong Kong))

b tl Upper right pp»(tael (Singapore, Malaysia))
G tl Right middle pp (tael (Taiwan))

d mom (momme)

—— E to (tole)
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15 Minimum readability setting (Unit A) b2.d. A

16

20

21

(Other than LF225DR)

Unit setting (Unit b)

(Other than LF225DR)

Automatic Switching of
Scale intervals

‘ (Only as for LFR type)

Assigned function to
one-touch of Set key

(Only as for LFR type)

Se-CAL

Auto Repeatability Measurement
(Only as for LFR type)

b3.ub

Minimum readability setting (Unit B) bd.d.b

C.dr

dot.oc

E. Ad.C.

F. ArM.

m

Al

Appendixes

% Initial setting
Fine +#

Rough

None

mg (milligram)

g (gram)

ot (carat)

oz (ounce)

b (pound)

ozt (troy ounce)

dwt  (penny weight)

GN (grain)

t1  (tael (Hong Kong))

t1 Upper right p»(tael (Singapore, Malaysia))
tl Right middle pp (tael (Taiwan))
mom (momme)

to (tole)

Fine

Rough
Disabled

Enabled +

Respons speed change &
(Easy RES abled)

Minimum Read-out change

(Easy RES disabled)

Disable

Advice CAL +

Ful l-automatic Span Adjustment + (Other than LF225DR)
Auto Repeatability Measurement (ARM) ¥

Semiauto Repeatability Measurement (SARM)
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% lnitial setting

22 Compliance with 150/GLP/GNP  G.GLP —|: 0 Disable
1 Enable
G.GLP 1 choice
19.1 Outputting G1. out 0 Disabled
calibration results |
1 Enabled +
19.2 Measurement data in G2.od. 0 Disabled
compliance with GLP |
1 Enabled
19.3 Language for G3.P.F. 1 English
printing |
2 Japanese
23 date Display H. dAtE 1 Output in Year-Month-day format
‘ 2 Qutput in Month-Day-year format
3 Output in Day-Month-Year format -
24 Time Stamp Output J.t.o. —I: 0 Disabled -+
1 Enabled
25 Set tare range L. tA. —I: 1 "0" is displayed immediately after the key is pressed
2 Reset the display to "0” when the balance is stabilized %
26 Store tare n. tArE —[ 0 Disabled +
1 Enabled
27 Buzzer control P.bZ. 0 Off

1 On (Beeps when a value is confirmed wrong operation is made. etc)

2 Beeps when the key is pressed in addition to the beeping situations in 1 +#

P.bZ. lor2 choice

24.1 Buzzer tone P1.tn 1 Low
2 Middle
3 High
24,2 Buzzer message P2.bbM ————— 0 Disabled #
1 Enabled
28 Backlight control r.b.L 0 Off

1 0On (30% of brightness)
2 On (70% of brightness)
3 On (100% of brightness) &
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Y:Initial setting

[Function 2]

1 Setting of the ID number 1.1d ——F—— 0 Disabled +*
L 1 Enabled

2 Setting of the Weight Error 20MP. ———— 0 Disabled +
—— 1 Enabled

3 Calibration of Built=in Weight 3.r.CA. ———— 0 Disabled <«

(Only as for LFR type)

—— 1 Enabled

4 Use the weight error 4 MEH ——F——— 0 Disabled +

L—— 1 Using asaved weight error

5 a-Check 5.8.dn. ————— 0 Disabled +#
—— 1 Enabled

6 Initialize 6. ini. 0 Disabled
——— 1 Enabled

[ a-Check]

1 Display test 51.d.t. ————— 0 Disabled
L—— 1 Enabled

2 Key test 52.K.t. ————— 0 Disabled
~—— 1 Enabled

3 Motor test 53 Mt. ————— 0 Disabled ¥
—— 1 Enabled

4 History of the span adjustment 54.S.c.t. ———— 0 Disabled
——— 1 Enabled

5 Auto Repeatability Measurement 55.ArtM.  ————— 0 Disabled

(Only as for LFR type)

- 1 Enabled

6 Semiauto Repeatability Measurement 56.SArM. ————— 0 Disabled
L—— 1 Enabled
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Appendix 2 Measurement Mode List

In each weighing mode, pressing the [Function] key switches the function displayed.
Displayable functions differ between modes. The additional functions usable concurrently
with each function also differ.

Displayed functions switched with each press of

Additional function usable in

Weighing the [Function] key each function Remarks
mode — - -
Switching| - Displayed 1 it yseq D'Sspig"ged Addition Limit
1 Weight Unit A Available Available
measuring
2 Gross weight [ Unit A B/G N/A N/A
Simple weight 3 Weight Unit b N/A N/A Displayed only
measurement measuring when unit b is
selected
4 Cumulative UnitA z Cumulative N/A Displayed only
weight value when the addition
function is
selected
1 Counting Pcs Available Available
2 Cumulative Pcs b2 Cumulative N/A Displayed only
count value when the addition
. function is
Counting selected
3 Average unit Unit A Pcs N/A N/A
weight
4 Weight Unit A N/A N/A
measuring
1 Percentage % Available Available
measuring
2 Cumulative % z Cumulative N/A Displayed only
Percentage percent value when the addition
weighing function is
selected
3 Weight Unit A N/A N/A
measuring
1 Coefficient # Available Available
multiplying
. 2 Cumulative # b2 Cumulative N/A Displayed only
Unit coefficient value when the addition
conversion function is
selected
3 Weight Unit A N/A N/A
measuring
1 Measurement g N/A N/A Unit for weight
Gravimeter of specific fixedto g
gravity

* For more information on unit A and unit b, refer to Section 5-1 “Select and Switch of Weighing Units.”
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Appendix 3 ISO/GLP/GMP Compliant

Printing

When span adjustment, span test or a-check is successfully completed, the balance outputs
the following:

g = The “ERR” and the instrumental error line is output when the instrumental error has
been entered.

B Span adjustment with internal weight

English Japanese (Katakana)
#FCALTBRATION## *kk o -
DATE:2012. 01, 01 t7 7:2012.01. 01
TIME: 12:00 ¥ ary: 12:00
SHINKO DENSHI SHINKO DENSHI
TYPE: fhvk:

XFR-22 XFR-225W
S/N: 01234567 Efn" 20123456789
1h: AB-123 1D: AB-123
CAL. INTERNAL s (H47° 7
REF: By avl

220, 0000 g 220, 0000 g
COMPLETE Yol g8
DATE:2012.01. 01 LY ¥:2012.01.01
TIME: 12:01 ¥ oah: 12:01
SIGNATURE EFE
FRFRRREREEERE ok d kR
B Span adjustment with external weight

English Japanese (Katakana)
#%CALIBRATION*# ok oo *hE
DATE:2012. 01, 01 ¥ ¥:2012.01.01
TIME: 12:00 ¥iay: 12:00
SHINKO DENSHI SHINKO DENSHI
TYPE: hii%:

XFR AFR-225W

S/N: 01234567

] t{n" 01234567
1D: AB 3

1Dh: AB-1

CAL. EXTERNAL A (A 4777240
REF : i akt

220, 0000 g 220, 0000 g
ERR: 0. 12mg 4 0. 12mg
COMPLETE VEUREL]
DATE:2012.01.01 Y ¥:2012.01.01
TIME: 12:01 ¥ y: 12:01

SIGNATURE

FEEEFEFEFREREEE FEEEEEFEERER RS
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W Span test with internal weight

English

Japanese (Katakana)

LF(R) Series Operation Manual

##CAL. TEST##s4%

DATE:2012. 01, 01
TIME: 12:00
SHINKO DENSHI

TYPE:

XFR-225W
S/N: 0123456789
1D: AB-123

CAL. INT. TEST
REF :
220, 0000 g

DIFF:
0, 0001 g

COMPLETE

*¥x%  FAb L
EY k:2012.01. 01
g 100
i1

ylak: 1

SHINKO DEN
L

XFR-225W
t{n" #0123456789
1b: AB-123

T2 (H47° 7747 ))
5 av:

220, 0000 g

nt

0. 0001 g

B Span test with external weight

DATE:2012. 01. 01 012,01, 01
TIME: 12:01 12:01
SIGNATURE yaid

FhkkdkEkFhEhEhE *kkkkkFErE bR EE
English Japanese (Katakana)
##CAL. TEST#*%%% EHE Fip ETTY

! 12:00
SHINKO DENSHI
TYPE:

789
1D AB-123

CAL. EXT. TEST
REF:

220.0000 g
ERR: 0. 12mg
o
0.0001 g
COMPLETE
DATE:2012. 01,01
TIME: 12:01
SIGNATURE

EkEEFrEREEERERE

EY H:2012. 01,01
y*ap: 12:00
S“[NHU DENSHI

Pk

XFR-225W
t4{n"¥0123456789
1Dh: AB-123

TAR(E 4777207 9)
¥4 oari

220, 0000 g

4 0.12mg
a4

0.0001 g
yaflaf
EY F:2012.01.01
vian: 12:01
ERE
FREREFERERER R
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W Calibration of internal weight

English

Japanese (Katakana)

wd*xxREF. CAL#*#%%

DATE:2012. 01, 01
TIME: 12:00
SHINKO DENSHI
TYPE:

#T47° 70 aht{*
tY ¥:2012.01.01
244

: 12:00
SHINKO DENSHI
L

B Measurement data: Header

XFR- (FR-225¥

5/N: 0123456789 23456789

1D: AB-123 AB-123
REF: ¥t ab:

220, 0000 g 220, 0000 g

ERR: 0, 12mg it 0. 12mg
ETE Y2l gl

012.01.01 EY r:2012.01. 01

5 12:01 ¥oak: 12:01

SIGNATURE ETE
shkbRkEREFERERE *kkbRhE kbR RS
English Japanese (Katakana)

SHINKO DENSHI
TYPE:

SHINKO DENSHI

by

B Measurement data: Footer

XFR-225W XFR-225%
S/N: 0123456789 t{n 40123456789
Ib: AB-123 ID: AB-123
START LE ¥
DATE:2012. 01, 01 EY h:2012.01.01
TIME: 12:00 ylan: 12:01
English Japanese (Katakana)
END pafillzh
DATE:2012. 01.01 E? K:2012.01.01
TIME: 12:03 praf: 12:03
SIGNATURE yakd
EkEdEkEREFERERE FkEkEFEREFERERE

Appendixes
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B o-check: Display test

English

Japanese (katakana)

LF(R) Series Operation Manual

#*%*%DSP. TEST##%*

DATE:2012. 01, 01
TIME: 12:00
SHINKO DENSHI

TYPE:
XFR-225W

k7 (AT LT EE
B ¥:2012.01. 01
¥'ag: 12:00
SHINKO DENSHI
LR

XFR-225W

B o-check: Key test

5/N: 0123456789 t{n" 20123456789
1D: AB-123 1D: AB-123
DSP. TEST DONE DSP. TEST DONE
COMPLETE yanlan

DAT 012.01. 01 LY ¥:2012.01. 01
TIME: 12:01 yra: 12:01
SIGNATURE yaiq

LR PR TS 2 LSS S $hdkdhdhtbdhikg
English Japanese (katakana)
wxslEY TEST #%% &k FoTAb k%

DATE:2012. 01, 01
TIME 12:00
SHINKO DENSHI

TYPE:

XFR-225W
S/N: 0123456789
1D AB-123

KEY TEST 0K

COMPLETE
DATE:2012.01. 01
TIME: 12:01

SIGNATURE

LR 22 2L L2 s

EY ¥:2012.01.01
¥lap: 12:00
SHINKO DENSHI

LEPE S

XFR-225W
4" 40123456789
1D: AB-123
KEY TEST OK
yaftlszg
EY" 2012, 01.01

yrage 12:01
yabd
EhEpEpReRhahiE
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B o-check: Motor test

English

Japanese (katakana)

#*M0OT. TEST##*

DATE:2012. 01, 01
TIME: 12:00
SHINKO DENSHI

TYPE:

XFR-225W
S/N: 0123456789
1D: AB-123

MOT. TEST OK

Fkk F-F-TA} &%

tY 41201201, 01
' 100
i

¥ayi 1

SHINKO DEN
L

XFR-225W
t{n" #0123456789
1b: AB-123

MOT. TEST OK

B Span adjustment history

COMPLETE yafl3f
DATE:2012. 01, 01 LY ¥:2012.01, 01
TIME: 12:01 A 12:01
SIGNATURE VERL

LR 22222 22 22 12 kgt edhd ik
English Japanese (Katakana)

#+%kCAL, HIST. #%#%

DATE:2012. 01,01
TIM 12:00
SHINKO DENSHI

TYPE:

XFR-22
S/N: 012345
1D AB-123
01

CAL. INTERNAL

DATE:2012. 01,01
TIM 08:15
TEM 23.5 C
DIFFE

3 ppm

EXTERNAL

012.01.01
10:05

22.4 C

1 ppm

COMPLETE
2012.01.01
12:03

SIGNATURE

FEEEEFERERRE SRS

% 208 Ibd  #=%

EY ¥:2012.01.01

¥'af: 12:00
SHINKO DENSHI
By%:

XFR-225W
t4{n"¥0123456789
1Dh: AB-123

01

e (H427 2247 1)
£ ¥:2012.01.01
yraoge 08:15
Pl 23.5 C
ol

3 ppm

0z
AL (B A7 T2 Y
DATE:2012. 01,01

TIME: 10:05
TEMP: 22.4 C
DIFF:

1 ppm
yatlaf
EY ¥:2012.01.01
yraj: 12:03
vakd
EREREEEEEREEEEE

Appendixes
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Appendix 4 Specifications

LF(R) Series Operation Manual

Appendix 4-1 Basic Specifications

Gram (g) Parts counting Percentage
Model Minimum unit Pan size
Max (g) D (9) Weight limit (g)
weight (g)
LF124(R) 120 0.0001 0.0001 0.01
LF224(R) 220 0.0001 0.0001 0.01
¢80

92 0.00001
LF225DR / / 0.00001 0.001

220 0.0001
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Appendix 4-2 Functional Specifications

Weighing system

Electromagnetic balance

Weighing mode

Simple weight measurement, Counting, Percentage weighing, Unit
conversion and Gravimeter (only measures specific gravity of a solid)

Function

Automatic switch between two scale intervals (for LF225DR only),
cumulate, net addition, limit function (5-level judgment based on upper-
and lower-limit settings, judging by definite/deviation values), unit
change, ISO/GLP/GMP, tare value save, calendar, clock, readability
change, Se-CAL (Advice CAL and full automatic calibration), unit
weight readout, gross weight readout, backlight duty selection,
automatic backlight-off, Easy RES (single-touch response time change)
and o-check (self-diagnosis function)

Display

LCD (with backlight)
Maximum 8-digit 7-segment display, segment height up to 16.5 mm,
40-step bar graph display, and display of messages and symbols

Tare range setting

Single-touch tare range setting with an actual sample weight using the
[Zero/Tare] key (Whether to wait for the balance to stabilize or not can
be selected)

Zero tracking

Zero tracking can be disabled with a setting.

Display when “o-Err” is displayed when the weighing capacity is exceeded by +9e
overloaded (0.009 g).
Output RS-232C compliant output is equipped as standard.

SHINKO DENSHI standard format

Type-B USB, D-SUB9P male

(RS-232C output, external tare range setting port, bidirectional)
Supported printer: CSP-160 Il (SHINKO DENSHI)

Span adjustment

Functions selectable via settings

Automatic span adjustment with internal weight (for LFR type only)
Span adjustment with external weight (Use a weight that weighs 10% or
more of the weighing capacity.)

Entry of instrumental error of a weight to be used

* Span adjustment is available in grams only.

temperature/humidity

Power AC 100t0 240V, DC 6V, 500 mA

External dimensions | 210x320%335 mm (including the windshield)

(WDH)

Mass of the main unit | Approx. 5.5 kg

Operating Temperature: +10 to +30°C, Humidity: 80%rh or less (no condensation)

Options

Specific gravity measurement kit
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Appendix 4-3 Weighing Capacity and Readability by Unit

S Model

LF124(R LF224(R LF225DR
T Mol (R) (R) 5
m 120000 220000 92000 220000
) 0.1 0.1 0.01 0.1
120 220 92 220
gram (g)
0.0001 0.0001 0.00001 0.0001
600 1100 460 1100
carat (ct) = |reremereoieeeqeeeeeeeeeeeoes R
0.0005 0.001 0.0001 0.001
42 7.7 3.2 7.7
ounce (0z)  |rromsemoreeofeeeeceooiiooos T L T T L
0.000005 0.000005 0.000001 0.000005
0.26 0.48 0.2 0.48
pound (Ib)
0.000001 0.000001 0.000001 0.000001
3.8 7 29 7
troy ounce (0zt) |-coceiaiiasoeqeeioeioooo <o e e i i i i e i 1
0.000005 0.000005 0.000001 0.000005
. 77 140 59 140
penny weight (dwt)  |-------ooocomoeememe e o
0.0001 0.0001 0.00001 0.0001
. 1800 3300 1400 3300
grain (GN)  [remeemmrmeree e e s e
0.002 0.002 0.001 0.002
tael (tl) 3.2 5.8 24 5.8
(Hong Kong) 0.000005 | 0.000005 [ 0.000001 [ 0.000005
tael () 3.1 5.8 2.4 5.8
(Singapore,Malaysia
0.000005 0.000005 0.000001 0.000005
tael (1) | 32 58 . 24) .58
(Taiwan) 0.000005 | 0.000005 0.000001 0.000005
32 58 24 58
MOMME (MOM)  |=====mrem e oo o e oo m o m o e n o e m oo
0.00005 0.00005 0.00001 0.00005
10 18 7.8 18
tola(to) | e e s
0.00001 0.00001 0.00001 0.00001
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Appendix 4-4 Unit Conversion Table

Unit gram carat ounce pound troy ounce |penny weight
19 1 5 0.03527 0.00220 0.03215 0.64301
1ct 0.2 1 0.00705 0.00044 0.00643 0.12860
1oz 28.34052| 141.74762 1 0.06250 0.91146 18.22917
1lb 453.59237 | 2267.96185 16 1 14.58333| 291.66667
1ozt 31.10348| 155.51738 1.09714 0.06857 1 20
1dwt 1.55517 7.77587 0.05486 0.00343 0.05 1
1GN 0.06480 0.32399 0.00229 0.00014 0.00208 0.04167
11l (Hong Kong) 37.429 187.145 1.32027 0.08252 1.20337 24.06741
11l (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 241131
1to 11.66380| 58.31902 0.41143 0.02571 0.37500 7.5

tael

Unit grain {Hont:iong) (ﬂg?ae;%?ar(;, (Tat?\nséln} momme tola
19 15.43236 0.02672 0.02646 0.02667 0.26667 0.08574
1ct 3.08647 0.00534 0.00529 0.00533 0.05333 0.01715
1oz 437.5 0.75742 0.75 0.75599 7.55987 2.43056
1lb 7000 12.11874 12| 12.09580| 120.95797 38.88889
1ozt 480 0.83100 0.82286 0.82943 8.29426 2.66667
1dwt 24 0.04155 0.04114 0.04147 0.41471 0.13333
1GN 1 0.00173 0.00171 0.00173 0.01728 0.00556
11l (Hong Kong) | 577.61774 1 0.99020 0.99811 9.98107 3.20899
1t (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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Appendix 4-5 Outline Drawings

N
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Index of Terms

Index for Terms

[A]
a-check (self-diagnosis function)........... 81
Addition function....................... 33, 65
Advice CAL ..o 60
Automatic backlight-off.......................... 72
Automatic repeatability measurement .. 61,
85, 86
Automatic switch between two scale
intervals ........cccooceeieeiiiiii 69, 70
Average sample weight.................. 20, 21
(B]
Bar graph ... 12, 38
[C]
Calibration........ccccoeeiiiiiii 51
Calibration of internal weight................. 55
Carat c.oeeeeeieeeeeeeee e 67
Command........cccoceeeiiiiiiie e 103
Counting........ooooeeeeeveiieeeeee 20, 33, 36
Cumulate........ooovvveeeiiiiiieeee e, 33
(D]
Definite value .........cccccceeeiiiiiiii, 38
Deviation value..........ccccocovevvevnnnnnn.. 38, 43
Display test.......coovviiiiiiiiiiiiiiiiiiiiiieeeeeee 81
D-SUB9P cable ..........ccoeveeeeviiiiiieee, 87
(E]
Easy RES (single-touch response time
Change)......ccoueeieiee e 64
[F]
Full automatic calibration....................... 60
Function setting........ccoovvvveeviiiiieiiiinnnnenn. 17
[G]
Gravimeter ........oooeeeeeeeiiieieeeeeee 28, 65
GrOSS...cciiiiiei e 16
[H]
[ 115 (o 84
(1]
IDNUMbBETr ..o 78
Initialize ......eeeeieiiii 117
Instrumental error..............cooooieeeen.l. 58

Interface ......oooevveeiiie, 89, 92
Interval output function......................... 76
ISO/GLP/GMP compliant form.............. 87
[J]
Judgment using definite values............. 41
Judgment using deviation values.......... 43
[KI]
Keytest...ooooiiiiiiieieeeeeeeee 82
[L]
Limit function.........ccccvvvii 36
Limitvalue.........ccoooeevicieiiee, 38
Liquid density......ccccevvvveevieiiiiiiieeeeeee 31
Lower weight limit .............cccoevvveeninnn. 25
M]
Motortest......ccooovvviiiiiiii 83
[N]
Net .o 16
Net addition.......cccccevvvvvvieiiiiiii 33
[O]
Operation K&y ......ccceveeeveeeiiiiiiiieeee e 6
[P]
Percentage weighing ................ 23, 33, 36
Pressand hold.........ccccccvvvvviiiiiininn, 7
Printer ..., 87
[R]
Readability .........coovvvvveviiiiiiiiiiii 68
Reference weight..........ccccovvvviviiininnn. 25
Repeatability measurement .................. 61
ReSPONSEe......ueiiiieiiiiiicee e, 109
RS-232C ... 87, 89
[S]
SaAMPIE...eiiiiiieeee e 20
SE-CAL ..o 60
Semi-Automatic Repeatability
Measurement ...........ccceeeee.... 61, 62, 86
Span adjustment............ 51, 53, 58, 78, 87
Span test..........ccoeennnnnnnn. 52, 54, 58, 78, 87
Stability ......ovvveiiii 79
Statistical operation function ................. 45
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[T]

Tare range setting ..., 14, 71

Terminator .......cccooeeiiiiiiiiiiee e, 104

Turning ON/OFF the automatic switch
between two scale intervals............... 70

[U]

Underfloor measurement....................... 18

[ o) 67
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Unit conversion...........ccoeeeuune.... 26, 33, 36
USB ..o 91
[W]

Weighing capacity...........c.cccooeeeeeeneeen. 14
Weight........oooooi 51
[Z]

Zero-point adjustment.............cccccinnnnns 13
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