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Requests

® Provide this manual to the next user in the event that the instrument is transferred.

® To ensure safe operation, contact your Shimadzu Balance representative for installation, adjustment, or
reinstallation after moving the instrument to a different site.

Notices

® The content of this manual is subject, without notice, to modifications for the sake of improvement.

® Every effort has been made to ensure that the content of this manual was correct at the time of creation. However,
in the event that any mistakes or omissions are discovered, it may not be possible to correct them immediately.

® The copyright of this manual is owned by Shimadzu Corporation. Reproduction and duplication of whole or part of
the content without permission of the company are strictly prohibited.

® "Microsoft", "Windows" and "Excel" are registered trademarks of Microsoft Corporation of the U.S.A. in the United
States and other countries. All other company names and product names that appear in this manual are
trademarks or registered trademarks of the companies concerned. Note that ™ and ® indications are not used.

® The company names, organization names and product names in this manual are trademarks or registered
trademarks of the companies and organizations concerned.

® Shimadzu does not guarantee that the WindowsDirect communication function will operate without problems on all
PCs. Shimadzu will accept no responsibility for any trouble that arises as a result of using this function. You are
recommended to back up all important data and programs in advance.

© 2004-2022 Shimadzu Corporation. All rights reserved.



Electronic Moisture Balance Safety Notes

Improper use of the electronic moisture balance in violation of the following safety notes may result in death, injury or
damage to property due to fire, etc. Furthermore, the electronic moisture balance has high temperature components which
can cause burns if proper safety guidelines are not followed.

B Observe all safety guidelines
Carefully read and observe all safety notes included in this user’'s manual.

B Do not use the unit if it appears to be malfunctioning

If you suspect a problem or malfunction in the unit, discontinue use and immediately have the unit inspected by certified
service personnel.

B Meanings of Warning Indicators and Symbols

The following symbols are used in this operating manual and product to prevent accidents from occurring as a result of
improper usage or handling. The meaning of each symbol is as described below.

A Warn | n g Failure to observe these items may lead to death or injury to the user.

A Cauti ON | Failure to observe these items may lead to injury to the user or damage to property.

A Note Items which the user should be aware of in order to use the unit safety.
Caution Symbols Prohibition Symbols Symbol Requiring User Action
Fire Hazard  Burn Hazard  Electric Shock Prohibited Do Not Do not Expose Required  Disconnect Plug
Hazard Disassemble  to Water Action  from Electrical Outlet

AWarning

® ® Do not attempt to measure samples which may undergo dangerous chemical reactions when heated as doing so
may result in explosion or release of toxic gas.

® Do not place flammable materials near the electronic moisture balance.

® Some parts of the electronic moisture balance become extremely hot during operation and could lead to fire if
flammable materials are placed nearby.
The heater inside the Electronic Moisture Balance reaches temperatures higher than the preset sample-heating
temperature.
The surface of the quartz tube of the heater reaches approximately 500°C (900°F) even during normal
measurements. In addition, the nickel-chromium resistance wire inside the heater reaches approximately 900°C
(1700°F) and is not airtight.

® ® Never use with any power source for which the product was not designed.
Application of excessively high voltage may result in overheating to malfunction or fire.

Fire Hazard Electric Shock Hazard

® To prevent electric shock and to maintain stability in operation of the product, be sure to ground the product.
The product will be grounded when its power plug is inserted into a 3-wired power socket equipped with a ground
terminal.

® Do not attempt to disassemble, modify or rebuild the electronic moisture balance.
Doing so may result in accident, electric shock, etc. If you believe the unit may be malfunctioning contact to an
authorized Shimadzu representative.

® Do not use the electronic moisture balance and peripherals (connected PC or Printer) in a location where it can be

splashed with water.

Doing so may result in an electric shock or lead to abnormal operation.

ACaution

Burn Hazard Electric Shock Hazard

® Do not touch the heat-dispersing component of the heater cover or sample pan with your bare hands, as doing so
might result in burns.
This electronic moisture balance is at high temperature during and immediately after making measurements,
When touching the unit, only use the specified control knobs and accessories.
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Follow operation instruction

® Correctly set draft shield, sample pan supporter, sample pan handler and sample pan.

® Hold the handle of heater lid when opening or closing heater lid.

® Use sample pan handler when removing sample pan.

® Never touch any metal parts of heater unit and surrounding parts when removing sample pan.
® Cool the unit down to ambient temperature in a safe location after measurement.

A ® Always make sure that the unit has cooled down sufficiently before covering it with a dust cover.

Warning on high temperature

. ® The shadowed parts become especially hot during measurement. Only handle the parts marked with circles when
operating.

Do not measure hazardous samples

Q ® Use the Electronic Moisture Balance only for measuring the moisture content in a sample by moisture evaporation
through the heating process.

A ® Set the drying temperature within the safe temperature range of each sample.

A ® The heater inside the Electronic Moisture Balance reaches temperatures higher than the preset sample-heating
temperature.
The surface of the quartz tube of the heater reaches approximately 500°C (900°F) even during normal
measurements. In addition, the nickel-chromium resistance wire inside the heater reaches approximately 900°C
(1700°F) and is not airtight. Measurements of combustible or flammable samples pose a risk of fire.

I



A@ ® Do not measure any sample which might explode, ignite or produce toxic substances under high temperature.
A@ ® Do not measure any sample which might cause chemical reaction under high temperature.
® ® Do not measure any sample of unknown property.
® ® Do not measure any sample whose surface hardens or solidifies by heating causing high inner pressure.
A% ® Immediately turn the power off if the sample should catch fire during measurement.
® Use with adequate ventilation and appropriate venting for sample type.

Do not place flammable objects near the unit

A@ ® The unit becomes very hot during and after measurements. Do not place any flammable objects near it as they may
catch fire.

® ® Do not place near any objects which are not heat resistant. They may be damaged or deformed.

&@ ® Never place anything on top of the heater unit.

A ® Immediately turn the power off and disconnect power cable when any emergency occurs, such as abnormal smell,
smoke or fire.

Key and Power Switch Operation

® Do not turn the power on while pressing any keys.
® Do not operate any keys except as instructed in this manual.

A% ® Turn the power off and disconnect power cable when lightning is expected.

Emergency Stop

o ® [Start/Stop] key is always effective during measurement. Press it immediately when any danger or abnormality occurs.

Installation, Transportation and Storage
® Avoid locations subject to extremely high or low temperature, high humidity, direct sun light, electro-magnetic noise,

corrosive gas or dust.
® Do not use the device outdoors.
® |nstall on a vibration-free, level surface.
® For transportation, hold the unit level as much as possible.
® ® Do not drop or impact the unit.
® ® Do not pull the cable - hold the connecter when disconnecting the power cable or RS-232C cable.
0 ® Do not place anything which may interfere the unplugging operation near the mains connector of the power supply

cable.
% ® Turn the power switch off and disconnect from the power source when not using for a long time or lighting is expected.
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® Use the correct power supply and voltage with the Shimadzu specified Power cord.
Do not use the supplied Power cord on anything other than this product.
Improper use of it may cause fire, electric shock or malfunction.

Others

® After a power outage, turn the power back ON.
When a power outage occurs, the power is shut off automatically. Therefore, once turn off the power switch, then
begin operation from 7.(D "Turn on the power switch" (s page 12) again.

® Do not connect anything other than peripheral devices specified by Shimadzu to the moisture balance's connector.
If you do, the balance may stop working normally.
In order to avoid trouble, always connect peripheral devices in accordance with the directions in this manual.

® |f you detect anything abnormal (e.g. a burning smell) disconnect the AC power cord immediately.
Continuing to use the balance with an abnormality could lead to fire or an electric shock.
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1. Introduction

Thank you for choosing the Shimadzu Electronic Moisture Balance MOC-120H. MOC-120H has high
reliability by employing the UniBloc cell, introduced for use in electronic balances by Shimadzu in 1989.
It provides WindowsDirect functions for transfer of measurement results to personal computer without
installing software. This and other various functions can be used to meet the operator's objectives.

In order to make full use of the functions and performance provided in the MOC-120H, please read this
instruction manual before using the balance and keep the manual for future reference.

For information on the following points, please contact your Shimadzu Balance representative.
® Product warranty
® After service




2. Description of Features and Principles of Operation

2-1 Principles of Operation

This unit determines the moisture and solid contents of samples by heating them using infrared
illumination and measuring changes in mass due to evaporation. This is referred to as the drying
loss method and is the simplest method for determining moisture content and thus mandated by
many public regulations related to measurement standards.

2-2 Features

UniBloc sensor

The core mechanism of the internal precision balance is the UniBloc*! cell which provides excellent responsiveness,
temperature characteristics, and shock resistance. This UniBloc*' sensor ensures excellent reliability in moisture
content measurements over a long period of use.

New Auto Taring Function

The MOC-120H comes with an internal Auto Taring Function which makes it possible to perform reset correction while
performing measurements, thus eliminating drift of the balance even when performing measurements over a long time
and making it possible to obtain extremely reliable measurements.

Mid-infrared quartz heating lamp

The MOC-120H uses a mid-infrared quartz heating lamp (with a central wavelength of 2.6 um). This heater provides
excellent drying efficiency over a wide range of different types of sample, minimizes the differences in heating due to
the different colors of samples, and eliminates the overheating of sample surfaces, thus making it possible to obtain
ideal drying conditions.

What's more, this heating lamp also provides a long service life 5 to 10 times greater (20,000 to 30,000 hours) than
older infrared or halogen lamps.

A wide selection of measuring modes

The MOC-120H provides a wide selection of measuring modes (automatic operation mode, timed operation mode, high-
speed drying mode, low-speed drying mode, stepped drying mode, and predictive measuring mode) which makes it
possible to perform measurements under the best drying condition for each sample.

The ability to store measuring conditions

The MOC-120H provides 10 measuring conditions storage areas which may be used to store sets of measuring
conditions to be used for different types of samples, thus reducing the work of programming settings before each
measurement.

Data memory
The MOC-120H is able to store up to 100 pieces of measurement data in memory, making it possible to output large
batches of data all at one time.

Printer port
The MOC-120H is equipped with a printer port which may be used to connect to the optional printer, thus making it
possible to print out text or graph data showing final measurements or intermediate drying states while performing
measurements.

The ability to display changes in moisture content (AM) in a numeric and bar graph display
The change AM in moisture content over 30-second intervals is displayed in a numeric and bar graph display, thus
making it easier to estimate when a measurement should be completed. This feature is also useful in helping to
determine measurement completion conditions.

2-3 Applications (i.e., materials which can be measured)

Materials for which water is the only or main component which evaporates as a result of
heating

Materials for which no dangerous chemical reactions or other changes occur as a result of
heating

Measurements can be performed with virtually any material meeting these conditions.




3. Specifications

Measurement format : Evaporation weight loss method (Heat drying and weight loss method)
Sample weight : 0.5g - 120g
Minimum display : Moisture content: 0.01%
Weight: 0.001 g
Measurable quantities  : Moisture content (wet base & dry base), weight, solid content

Reproducibility (Standard deviation)*!
: Samples with a weight of 5 g or higher less than 10g: 0.05% *'
Samples with a weight of 10 g or higher: 0.02% *'

Measurement modes :  Automatic operation mode
Timed operation mode (with measurement times of 1~240 minutes or
continuous measurement mode, with a maximum measurement time of
12 hours)
High-speed drying mode (may be used with either automatic or timed
operation mode)
Low-speed drying mode (may be used with either automatic or timed
operation mode)
Stepped drying mode (performs drying in 5 steps)
Predictive measuring mode

Heater temperature range : May be set within a range of 30 to 200°C in 1°C increments (sample
position temperature)

Display : Backlit LCD display (137 x 43 mm)
External output . RS-232C interface
Communications : Allows for data output using WindowsDirect function

Storage of measurement conditions
Allows for storage of 10 sets of measurement conditions

Data memory : Allows for storage of 100 pieces of data

Temperature/humidity operating range
: 5~40°C, maximum of 85% RH

Heat source : Medium frequency infrared quartz heater (maximum 625W)
Power supply : AC 100~120/220~240V (50/60 Hz)

Voltage fluctuations 1 Within £10%

Interrupting rating of fuse : 500A

Power consumption : Maximum of 640W

Pollution Degree 12

Overvoltage Category  : Category Il

Altitude : Upto 2000 m

Installation Site . device may only be used indoors

Weight and external dimensions
: 4.5kg, 220 x 415 x 190 mm (W x D x H)

Sample pan : SUS sample pan (Diameter: 130 mm; Depth 13 mm)

Items included : 2 sample pans, 2 sample pan handler, wind shield, sample pan
supporter, spoon, spatula, 2 spare 8A-fuses, 20 aluminum foil sheets,
power cord, Instruction manual

Optional equipment . Printer set (includes DPU-414 printer, printer interface cable printer
paper 1roll, and AC adapter), printer paper (10 rolls), package of
aluminum foil sheets (500 sheets), RS-232C cable, Temperature
calibration kit

* When using Shimadzu standard samples and measuring conditions. It is not applied to and not
garanteed with all samples or conditions.




4. Names of Individual Parts and Components

4-1 Names of Parts of Main Unit

Handle (Observation window) Heater lid
Heater
Temperature sensor
Wind shield
Sample pan

Sample pan handler

Display

Level

Control panel

Power conversion switch ] e Eﬂ / Power switch
e Power inlet
RS-292C port é : Dl )l Fuse holder
|
v

Height adjustment legs




4-2 Parts and Accessories

—

Sample pan (2) Sample pan handler (2) Wind shield

>

Sample pan supporter Spoon and spatula (1 each) Spare 8A-fuses (2)

Aluminum foil sheets (20) Power cord
(Depending on a destination, the connector
shape of the cord is different from this figure or,
cord in itself may not be attached.)

<)

74

Instruction manual Protection Cover



5. Display and Control Panel

5-1 Display
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Display as it appears with the power on.
(All display items shown.)

scale display

@
Item Name Description

(1) | Stability indicator This indicator lights up when the balance is stable.

@ | Measuring completion indicator This indicator lights up when measuring has been completed.

(3 | Heater indicator This indicator flashes whenever the heater is on.

(@ | Predictive measurement indicator This indicator lights up when performing predictive measurements.

(® | Preparatory measurement indicator This indicator lights up when measuring has been completed after performing a preparatory
measurement.

® | Menu display (during menu selection) | Displays individual menu items in sequence each time the seeer key is pressed after pressing the enu key.

@ | Measuring conditions display (during | Flashes to display individual items in sequence each time the seteer key is pressed after pressing the

condition setting) conomon key. Values may be specified for a given item when it is flashing.

Measuring conditions storage display* | Displays the reference number of the currently selected measuring conditions program.

® | Measuring mode display* Displays the currently selected measuring mode.

Predictive measurement convergence | Displays the conditions for convergence of measured values when operating in predictive or

conditions display* comparative mode. When operating in high-speed drying mode, used to display the conditions required
in order to maintain a temperature of 180°C.

@ | End conditions display* Displays the currently selected end conditions. When the value is displayed as a percentage, it indicates
that measuring will end automatically, and when value is displayed in minutes, it indicates that
measuring will end when the specified amount of time is reached.

@ | Drying temperature display* Displays the currently selected drying temperature.

(3 | Bias display* Displays the moisture (or solid) bias.

Moisture/Solid/Weight display When measuring weight (i.e., when in idling mode), used to display the weight in grams. When
performing measurements, used to display the moisture content and solids content as percentages.
When measuring weight, this display is also used to display ‘oL’ (overload) when the weight exceeds
the maximum measurable weight and to display “—oL’ (negative overload) when the weight does not
reach the minimum measurable weight.

@ | Temperature display When 'TT' mode is selected, displays the temperature near the heater with °C symbol illuminated. When
'ST" mode is selected, displays the sample position temperature with °C symbol blinking.

“Refer to 8.1 for the details of 'ST'and TT' modes.

Measuring time display Displays the amount of elapsed time during measuring.

@ | Change in moisture (solid) content Displays the change AM in moisture (or solid) content at 30-second intervals during measurement.

display

Change in moisture (solid) content Displays the change AM in moisture (or solid) content in scalar format. The scale may display a

maximum change of 2 percent/30 seconds.

* ltems marked with an asterisk display as flashing items during condition setting.




5-2 Control Panel Operations

The control panel keys are used to perform the following operations.

MENU CONDITION A v

SELECT ENTER TARE/RESET S P

Name

Operation

S

START/STOP key

Used to start measuring or to abort a measuring operation.
Also used to turn off the alarm which sounds to indicate that a measuring operation has been
completed.

Used to deduct the tare weight.
Also used to perform a reset after an error has occurred.

UP key / DOWN key

TAREET Also used to return to display of weight after completion of measurement.
TARE/RESET key
Used to confirm currently selected settings during menu selection.
When further settings must be specified, pressing the ENTER key causes the next specifiable
ENTER item choice to be displayed.
ENTER key
Used to display the selectable items or for setting values during menu selection or condition setting.
SELECT
SELECT key
Used for numerical settings.
Pressing the (a) key causes the value to increase, and pressing the (¥ ) key causes the value to
A v decrease.

CONDITION

CONDITION key

Used to enter and exit the measuring condition setting mode.

MENU

MENU key

Used to enter and exit the menu selection mode.




6. Assembly and Installation of Main Unit

(D Opening the package

Open the package and check to make sure all listed
items are included.

@ Installing the main unit

Place the main unit on a flat, stable surface where it

will not be subject to vibrations or exposed to drafts
or breezes indoors.

(3 Removing the protective sheet

Pan supporter column
When using the unit for the first time after purchase,

remove the protective sheet attached to pan .
Protective sheet
supporter column.

@ Ensuring that the unit is level

Turn the two height adjustment legs located at both
sides of the lower rear of the unit to adjust until the
level bubble falls within the red circle.

* The level is located to the left of the control panel. The
instrument is level if the bubble appears in the center
of the red circle when viewed from directly above.

Height
Not level Level

:.i 9
e —— adjustment
legs
=

A Level is located to the left of the control panel.
® Bubble




® Installing the wind shield
Open the lid of the heater, hold the wind shield by the
knobs on the top, and place it on top of the pan
supporter column so that the two round holes in the
wind shield fit over the stays .
* Place the wind shield firmly into position so that it does

not come into contact with the black pan supporter
column located at the center of the weighing unit.

(6 Attaching the sample pan supporter
Place the sample pan supporter gently into the pan
supporter column at the center of the main unit. Make
certain that the round hole of the sample pan
supporter fits smoothly over the stay on pan
supporter column.

Round hole
~
Pan supporter

(» Attaching the sample pan handler
Next, attach the sample pan handler. Make certain
that one of the grooves of the handler fit smoothly
over the projection located at the rear of the wind

shield.

* The handle may be placed either to the left or right, in
the position you find easiest to use.

Placing the sample pan
Place the sample pan gently down onto sample pan

supporter.




@ Close the heater lid
Set the Protection Cover on the display.
Adhesive tapes are attached to the Protection Cover.

Connecting the power cord
Insert the female end of the power cord into the
power inlet located at the rear of the unit. Then,
attach the three-prong plug adapter to the power cord
plug and insert the plug into power socket.

@ Connecting the printer (optional)
If you use the optional printer, connect the printer
with the provided printer interface cable. For
instructions on how to use the printer, see the
separately provided DPU-414 Printer User’s Manual.

* Some parts must be oriented in a fixed direction for
assembly. Note that placing parts in the wrong
direction may prevent heater from closing or in
erroneous readings being obtained, and that you
should accordingly take care that all parts are put into
place in their proper positions.

Ground the product

® To prevent electric shock and to maintain stability in
operation of the product, be sure to ground the
product.
The product will be grounded when its power plug is
inserted into a 3-wired power socket equipped with
a ground terminal.

@ Checking the power settings
Check the power conversion switch located on the
rear of the main unit to make sure that it is set to the
proper voltage setting for your power source. If not,
turn the switch to the correct position.

* Note that an error will occur if this switch is not set to
a position matching the power source being used.

10



(3 Specifying the power voltage setting
The specifiable voltages differ depending on the

power setting with the power conversion switch

described in (2.

A Note: This setting must be done according to the power voltage available at the installation site.

® How to specify the power voltage setting

Step | Key(s) used Display Operating instructions
Turn on the power while holding the #enu key pressed down.
-1 MENU * Note that you should not remove your finger from the venu key
until a string of hyphens ‘- - - - - " are displayed.
Turn on power
O  888c 555w, s g A tone will sound, the display will light up with all items lit and then
P ,',':[,':,’,‘:,’,’:,’,‘:"/g w=B2858:| | change to display first ‘CHES’ and then a string of hyphens (i.e., *-
ﬁ"uw;--‘"- - r 888< | | ----). At the bottom left of the display will be displayed the
o mmm—— — —" 1| currently specified power voltage.
[ g
®@-2 mc 3
If the power conversion switch is set to “100~120V’, pressing the
saeer key will cause the display to switch from 100V — 110V —
SElECT || —---- 120V and back to 100V in sequence. If the power conversion
-3 switch is set to “220~240V’, pressing the seeer key will cause the
iy display to switch from 220V — 230V — 240V and back to 220V in
sequence. Note that here a voltage of ‘120V’ has been specified.
When the voltage at the installation site is displayed, press the
emes key. The display will then change from ‘CHE4’ to ‘CHEOQ’ in
©-4 ENTER ,l- ,l_”: l_', sequence with the specified volt.age still displayed.
T p—— A tone will then sound and the display will return to the regular
IR0 g vl T weight display.
®-5 oo ® a5 ghtdispiay
LTI Py
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7. How to Conduct Measurements

Before beginning measurement, check to make sure that there is nothing remaining in the sample
pan. Also be sure that all parts of the main unit are firmly fixed into place and be sure that the
heater lid has been closed firmly before starting to perform measurements.

Also be sure to check on a regular basis that the main unit is level and readjust the height adjust-
ment legs if necessary. (See “6. Assembly and Installation of Main Unit” on p. 8 for instructions on

how to do so.)

Operating instructions Display
(1) Turn on the power switch
* Once the power voltage setting has been spcified (Step @ in 6.), when the Gl oo
power is turned on for the second or subsequent times, a tone will sound, ,' ” ",' ” ,' g " 75557
the display will light up with all items lit, the display will change to display TS w120

*

‘CHE4’, ‘CHES, ..., ‘CHEO’ while the currently specified power setting is
displayed, and then a tone will sound again and the display will change to
weight reading display mode.

A Note: It is recommended that you always turn on about half an hour before
use in order to obtain consistent measurements.

Display will show default settings at the
time of shipment. (See p. 17, “8-2-1
Selecting the CONDITIONS (Measuring
conditions storage area)”.)

@ Specifying settings

When performing measurements for the first time or when you wish to
change current settings before measuring, you should specify the settings
required for measuring at this time. (See “8. Specifying Measuring
Conditions” on p. 15 and “9. Menu settings” on p. 29 for instructions on how
to do so.)

(® Placing the sample pan in the tester

Open the heater lid, place the sample pan on the handler, and place the
handler into the tester, being sure when you do so that the grooves of the

handler fit smoothly over the projection located at the rear of the wind shield.

If you have already place the sample pan and handler into place as described in
“6. Assembly and Installation of Main Unit”, then proceed directly to the next
step.

When using an aluminum foil sheet or other wrapping material because of the
nature of the sample being measured, place it on top of the sample pan.
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Operating instructions Display

(@ Performing a reset

Close the lid of the heater, check to make sure that the stability indicator (O)

is being displayed, and then press the maereser key. o -E'El_c _ EEIEIETE [

When ‘----" and ‘TARE’ appear on the display, the sample pan moves ,'” ” ",',' g MODE/“,ZL_,’:;._’,’:“-'W
upward and downward. When a tone rings, then the reset is completed and == TEMP ,i,_::;n,;
the display returns to ‘0.000 g’ . sas L0000

* Always be sure that the heater lid is closed when performing a reset. Also make
sure that the tester is not exposed to drafts or breezes or subjected to any
vibrations when a reset is being performed.

® Placing a sample in the tester

Open the lid to the heater and place the sample inside.

Be sure to place the sample as flat as possible into the tester so that heat is o

Iy
[
3

applied evenly to the sample during measurement. (See “11. Precaution on 101 20000 g " 1’%,’_'
Conducting Measurements” for further information.) e o . ,.,”;
1 re

sias 00,

(6 Beginning measurement

Close the lid of the heater, check to make sure that the stability indicator (O)

is being displayed, and then press the @p key. The display will switch (e} 20 CEREITE [
from a display of the weight (i.e., grams) to a percentage display and the [ e TN ] PR
o ) . s g 0054
measuring time will be displayed. - = T
The heating indicator («$x) will start to flash and drying will begin. sas 00

* There may be times when the stability indicator (O) is not displayed because of

. . P . [CoNDITIONSI]
external vibrations or drafts or breezes. While it is possible to perform RS |

. S . wooe H) 1T
measurements at such times, there may be cases when it is impossible to a0s.,
obtain accurate measurements at such times, and you should accordingly . , o T 120

L% am ees D00

-
always be sure to conduct measurements in a location as free as possible of -

vibrations, drafts, breezes, or any other harmful influences.

A A

* Do not open the lid to the heater during measurement.

* A Note: During Measurement
During measurement, the sample pan supporter moves upward and
downward automatically once per minute (or once every 30 seconds
when near the end of the measuring time) for automatic taring. The
movement is indicated by servo motor noise.
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Operating instructions

Display

(» Measuring time display

While a measurement is being performed, the amount of time elapsed
will be displayed in minutes.

The change in moisture content over each 30-second interval is displayed
numerically and in scalar format (where the scalar display may display a

& min , NGNS [}

™% mooe ! | T

05
maximum change of 2 percent/30 seconds). EG/C
nr
* Taring is performed automatically once per minute (or once every 30 seconds i
when near the end of the measuring time) while measuring moisture content.
* To stop measuring when in the midst of a measuring operation, press the
» key.
Completion of measurement
When the measuring operation has been completed, the heating indicator * id0c ! min ECIERETS [
(+%) will disappear, the measurement completed indicator (%) will be nw oo ”°"E""éﬂ",g5
displayed, and a tone will ring for a period of 10 seconds. To turn off the '-'-'-" I e L:,L,_;.’g/c
tone earlier, press the sn@w key. 02—y s 000
The results of the measurement will be displayed and remain on the display.
Pressing the & key at this point causes Signature title to be printed. (See
14-1 Printer Output Sample)
(@ Resetting the display
Pressing the msereser key at this point causes the display of the results of the =
measurement (i.e., moisture content) to disappear and be replaced by a ,'_”.' .'“_" g "r ";;,;5
. . . %
display of the weight of the sample after drying. - - e 120
nrOn
. BIAS L%

Note that a reset cannot be performed until the completion tone has stopped
ringing.

Disposing of samples after measurement

Open the lid to the heater, raise the sample pan handler vertically from the
unit, remove the sample pan, and dispose of the sample.

Note that the sample and sample pan may be very hot and you should
accordingly be careful in handling them at this time.

1) Getting ready to perform the next measurement

Leave the lid to the heater open to allow the tester to cool off. When
performing measurements one after the other, leave an interval of about 1-2
minutes between each measurement and make sure that the tester has
cooled down before proceeding to the next measurement. You should also
keep a spare (cooled) sample pan on hand to use in the next measurement.
(See “11. Precaution on Conducting Measurements” on p. 40 for further
information.)

When ready, return to step (3) and begin the next measurement.

@ Turning off the power

When all measurements have been completed, turn the power switch to the
off position. Also be sure to turn the power off whenever the tester is not in
use.
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8. Specifying Measuring Conditions

When using this tester to measure moisture or solid content, it is necessary to first specify the conditions
(e.g., drying temperature or measuring mode) of the measurement. The settings to be specified are de-
scribed below.

It is also possible to save sets of measuring conditions (i.e., drying temperature, measuring mode, and bias).

8-1 Selecting Temperature Display Mode

The temperature display that is used for drying temperature setting and temperature indication on the
main unit display can be selected from the following two modes.

[ST (Sample position Temperature)] mode

The temperature at the sample position is used for setting and displaying temperatures.

Sample position temperature is converted from the temperature detected by the thermistor near the
heater. The default setting is this mode.

TT (Thermistor Temperature)] mode
The temperature detected by the thermistor near the heater is used for setting and displaying
temperatures.

H How to select temperature display mode

Step | Key(s) used Display Operating instructions
e o) EIr [Ee— From the weight display, press seeer key first and while holding it
® ,i',l ,l"l ,i"l,l"l g "=hL 25 down, press cswemon key and keep pressing both keys for about 5
7~ T~ T T me iohc | | seconds.
o TS Currently selected temperature display mode is indicated as
® TN e 5ne, | | either TT or 'ST atthe M display part.
=== TEMP ,'lE'Buc
o TS {7 Every time saeer key is pressed, the display is switched between
® TN e 50e, | | TT and 'ST'. Press am kkey while the desired temperature
— T m i20c | | display mode is shown.
BIAS %
7 W o) Y o It returns to the weight display upon completion of setting
@ ,I"l,l "7'”'! g ""“EF;";,J',ZS temperature display mode.
Vo o’ V¥ o U I%
" e 2.
ENTER ws 000w

The temperature display mode selected here is effective for all measurement modes.
Indication of currently set mode:
In the display, the °C symbol blinks when the current setting is 'ST' mode and when the current
setting is 'TT' mode, the °C symbol is illuminated without blinking.
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8-2 Types of Settings

Setting Display during Description
specification of setting
CONDITION | CONDITION 0~9 Used to select the area to store condition settings. There are 10 storage areas labeled from 0 to 9. (See “8-3-
(Measuring conditions 1 Selecting the CONDITIONS (Measuring conditions storage area)”.)
storage areas 0~9)
AUT In automatic operation mode, measuring is brought to a end whenever the change in moisture content over
(AUTO: Standard drying & | two consecutive 30-second periods falls below the specified conditions for automatic ending. (For further
Automatic ending mode) information, see 8-3-2 “1) Specifying settings for AUTO (Automatic ending) mode”.)
TIM In timed operation mode, measuring is ended when the elapsed time reaches the specified measuring time.
(TIME: Standard drying & (For further information, see 8-3-2 “2) Specifying settings for TIME (Timed operation) mode”.)
Timed ending mode)
RPD In high-speed drying mode, the sample is dried at a temperature of 180°C until the amount of change in
(RAPID: High-speed drying | moisture content over a 30-second interval falls below a specified value and then drying is continued at a
mode) specified drying temperature. (For further information, see 8-3-2 “3) Specifying settings for RAPID (High-
speed drying) mode”.)
MODE SLW In low-speed drying mode, the temperature is raised more gradually than when performing measurements
(Measuring | (SLOW: Low-speed drying | under normal conditions, taking about 5 minutes from the time when measuring begins until the temperature
mode) mode) reaches the specified drying temperature. (For further information, see 8-3-2 “4) Specifying settings for SLOW
(Low-speed drying) mode”.)
STP In stepped drying mode it is possible to specify a separate drying temperature and separate measuring time
(STEP: Stepped drying over up to 5 step intervals. (For further information, see 8-3-2 “5) Specifying settings for STEP (Stepped
mode) drying) mode”.)
CMP Preparatory measuring mode is used for determining the bias (i.e., the difference between the measurement
(COMPARE: Preparatory corresponding to that obtained in automatic operation mode and the predicted measurement value) needed in
measuring mode for order to perform measurements in predictive measuring mode. (For further information, see 8-3-2 “6)
Predictive mode) Specifying settings for COMPARE (Preparatory measuring) mode”.)
PRD In predictive measuring mode, the intermediate results of drying are used to predict future changes and to
(PREDICT: Predictive calculate the result and thereby shorten the measurement time. (For further information, see 8-3-2 “7)
measuring mode) Specifying settings for PREDICT (Predictive measuring) mode”)
TEMP 000 This parameter may be used to specify the drying temperature. The temperature may be set
(Drying anywhere within a range of from from 30°C to 200°C in 1-degree increments. (30°C to 180°C in 'TT'
temperature) mode) (For further information, refer to 8-1 Selecting Temperature Display Mode, 13. Temperature
Calibration and “8-3-3 TEMP (Drying temperature)”.)
BIAS 0.00 This parameter is used to specify a numeric value to be used to correct measurements for bias. A bias

anywhere in the range of from -9.99% to 9.99% may be specified in 0.01% increments. (For further
information, see “8.3.4 Bias”.)

8-3 Descriptions of Individual Measuring Condition Settings

For a detailed description of individual measuring condition settings, see the instructions in subsection 8-2-1
and subsequent subsections.

(1 To start specifying measuring condition settings:
Press the cowemon key at a time when the display shows a weight reading.

@ If any password other than the default password of ‘0000’ has been specified, then a ‘PASS’ message will be displayed in
the weight display area. When this message is displayed, follow the instructions in “9.2.7 Specifying a password”, to enter
the password. If the password entered is incorrect, the display will return to the weight display.

(@ Selecting individual measuring conditions:
First a ‘CONDITIONS’ message will flash on the display. Pressing the sasr key at this time causes the flashing item to
change in sequence from MODE — TEMP — BIAS — CONDITIONS and back to MODE each time the key is pressed.
When the item you wish to specify is flashing, press the & key. Specify the settings for that item.

@ To finish specifying measuring condition settings:
Pressing the cowemon key when any settings item is flashing causes the settings specified to take effect and causes the
display to return to the normal weight display.
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8-3-1 Selecting the CONDITIONS (Measuring conditions storage area)

Below is described the procedure used to select the area in which measuring conditions are saved.
This operation causes the measuring mode, drying temperature, bias, and other currently specified
measuring conditions to be saved to the selected area.

* At the time of shipment, the following settings are stored in measuring conditions storage areas 0~9:

Measurement standard
Drying temperature
Measuring mode

: 120°C

: Wet Base

: Standard drying & Automatic ending mode (Change in water content

of 0.05% over 30seconds)

H Specifying settings for the CONDITIONS (Measuring conditions storage area)

Step | Key(s) used Display Operating instructions
o J0-c o With the display of the weight in grams, press the cowmon key.
T g =Rl T
® | CONDITION LIy a05-
LT P
o If a password has been specified, the message ‘PASS’ will be
,D,C'N_-' l:' ,,,,S displayed to indicate that the password should be entered. Use
@ NV n:'gguc the () key, () key and & key to enter the password. Follow
B * 299 || the instructions under step () in “9-2-7 Specifying a password” to
N set or delete a password.
SS 17~ : ; .
———wmmasg—]- | 1The ‘CONDITIONS’ display area will begin to flash.
e e o /‘79"5'”\\
® 005
TEMP ,ﬁgc
%é’:\— Press the & key. This will cause control to move to the
wooe 771171 : e :
@ ENTER -—— - - - Dﬂ-gﬁ% measuring conditions area number and the number will flash.
TEMP icllc
A %‘5"5 Press the (a) key or (v ) key to select a measuring conditions
| = || =----- "°°E*"}_,{"J,',;% area number from 0 to 9. In this example, area number ‘5’ is
e (200 | | selected.
v sus 000w
~ A 4~ . . .
——wmmmass—]- | When the desired measuring conditions area number starts
® ENTER || ==--- /‘7"'13% flashing, press the e key. The selected measuring conditions
e i20c area number will change from a flashing to a constantly lit display
=== 1 | and the ‘CONDITIONS’ message will begin to flash instead.
JAlEey If you wish to specify other measuring conditions settings, press
@ the saeer key to select the menu. To exit from specifying measuring
v \-. conditions settings, press the cowmon key instead.
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8-3-2 Selecting the MODE (Measuring mode)

The ‘MODE’ (measuring mode) setting is used to specify the conditions under which measuring is to be
completed. As shown in the table in subsection “8.1 Types of Settings”, the mode may be set to automatic
operation mode, timed operation mode, or any one of five other modes.

1) Specifying settings for AUTO (Standard dryingAutomatic ending) mode

In this mode, measuring is brought to a end whenever the change in
moisture content over two consecutive 30-second periods (i.e., over a
period of 1 minute) falls below the specified conditions for automatic
ending. Automatic ending conditions may be specified in 0.01-percent
increments anywhere in a range from 0.01 to 0.1 percent. Specifying a
smaller percentage causes measurements to closely approach a point of
equilibrium, but more time is required for measurement. Specifying a
higher percentage lessens the amount of time required for measurement,
but measuring is stopped while there is still a wide variation in
measurements. The automatic ending conditions should be specified in
accordance with your objectives and the type of sample being measured.

Measurement (%)

Change in
moisture
content AM

Measuring time

30 seconds

Step | Key(s) used Display Operating instructions
o ET e— With the display of the weight in grams, press the cowemon key.
® | coNpmoN G000 s 5.
e {20
E— If a password has been specified, the message ‘PASS’ will be
,l:l,l:'l':":' "°°EFJ'£—,’,ZE displayed to indicate that the password should be entered. Use
@ Yo e (20 the (@) key, (w) key and & key to enter the password. Follow
HESD = _22Y* 1| the instructions under step (7) in “9-2-7 Specifying a password” to
set or delete a password.
o The “CONDITIONS’ display area will begin to flash. Press the seeer
® deeer || O ----- 7’1""’\@525% key until ‘MODE’ begins to flash.
=Ty R
o [ With the ‘MODE’ display flashing, press the & key. This will
@ Nter || - --- “‘%‘it—u,‘;}i cause control to shift to measuring mode selection and for the
e (20 currently specified measuring mode to begin flashing.
s Press the sazer key repeatedly until ‘AUT’ begins to flash.
® SELECT || ~----- w}?i’,ﬁ? Since ‘AUT’ will already be flashing at the point, proceed directly
e (20 to the next step.
s [ When ‘AUT’ begins to flash, press the & key. This will cause the
® ENTER || =-=---- 0%55'{— automatic end conditions (i.e., amount of change in moisture
"/ ggg} content per 30 seconds) setting to become active and it begins
=== 1 | flashing.
A e — Press the (a4 key or (¥ key to select the automatic end
| = || ===-- °j§31§{_ conditions. Note that here we specify a setting of 0.10 percent.
Tewe” 1 PG
v ous 000
e When the desired automatic end conditions setting flashes, press
ENTER || ====-= Bt the &= key. The automatic end conditions setting will change
:gé“& from a flashing to a constantly lit display and ‘MODE’ will begin to
> 9ovx | flash again.
déleer If you wish to specify other measuring conditions settings, press
® the saeer key to select the setting to be specified. To exit from
. specifying measuring conditions settings, press the cowomon key

instead.
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2) Specifying settings for TIME (Standard drying & Timed ending) mode

In this mode, the measuring time is specified beforehand. When the specified measuring time is reached,
measuring is ended.

Measuring time may be specified in 1-minute increments anywhere in a range from 1 to 240 minutes or
measuring may be specified to be performed over a continuous period of 12 hours.

Step | Key(s) used Display Operating instructions
o ET r— With the display of the weight in grams, press the cowmon key.
@® | CONDMON LU 9 ass.

LU P
rrn
BIAS L%

I If a password has been specified, the message ‘PASS’ will be
,':l,l:’l':'l:, “"°""'"""';;',7';5% displayed to indicate that the password should be entered. Use
@) N - me 120 | | the (@) key, () key and am key to enter the password. Follow
e =222 1| the instructions under step (7) in “9-2-7 Specifying a password” to
set or delete a password.
e The ‘CONDITIONS?’ display area will begin to flash. Press the seer
® SELECT —c_———-—- 7’?‘;‘1‘@5;’,5% key until ‘MODE’ begins to flash.

0 With the ‘MODE’ display flashing, press the & key. This will

wosE 1/ T =— . . .
@ ENTER - --- /,@575} cause control to shift to mgasurlng mode sglectlon. and for the
420 currently specified measuring mode to begin flashing.

oS [ Press the sazer key repeatedly until ‘TIM’ begins to flash.

MOBE | i * 3 y s - .
® SELECT -—— - - - /’1‘8/’5‘“‘" If “TIM’ is already flashing, then proceed directly on to the next
Tewe [P Do step_

nan
BIAS L%

CORRIS [ When ‘TIM’ flashes, press the & key. This will cause the

® ENTER P T-i,\)gﬁ" measuring time settings to become active and the currently
e 120% specified measuring time to flash.

nrn
sas [0,

A e— Press the (‘a4 key or (¥ key to select the desired measuring time.
@ ————-——- " T‘_{Méﬁ Note that here a time of ‘30 minutes’ is specified.
e When the desired measuring time flashes, press the s key. The
ENTER -—— - - - 7’1""’\"{qggm specified measuring time will change from a flashing to a

TEMP

Tec constantly lit display and ‘MODE’ will begin to flash instead.

'
/
nran
BAS L%

F NS If you wish to specify other measuring conditions settings, press
® the saeer key to select the menu. To exit from specifying measuring

CONDITION conditions settings, press the cowemon key instead.
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3) Specifying settings for RAPID (High-speed drying) mode

High-speed drying mode is useful for measuring samples with high levels of moisture content.

In high-speed drying mode, the sample is dried at 180°C until the change AM in moisture content over a 30-

second period becomes lower than setting, then drying will be continued at the specified drying temperature.
The RAPID AM threshold specifies when high speed drying (180°C) will end.

The threshold of RAIPID AM may be specified in 0.1-percent increments anywhere in a range from 0.1 to 9.9
percent.

The actual time may vary depending on the specified temperature, but it generally takes about 2 minutes for the

temperature control to automatically shift from 180°C to the specified temperature.

While specifying a lower RAPID AM threshold lessens the amount of time required for measurement,
depending on the sample it may become burned making it impossible to obtain an accurate measurement.
Specifying a higher threshold shortens the time over which a temperature of 180°C is maintained and
reduces the effects of rapid drying.
Either ‘AUTO’ (automatic ending) or ‘TIME’ (timed ending) may be specified to define the conditions under
which measuring is to be ended.

Step | Key(s) used Display Operating instructions
EIr E— With the display of the weight in grams, press the cotemon key.
@ | CONDON LG 9™ age.
GRS [ If a password has been specified, the message ‘PASS’ will be
"""‘”5;5% displayed to indicate that the password should be entered. Use
®) Tewp nggc the (a) key, (v ) key and &= key to enter the password. Follow
===* 1 | the instructions under step ) in “9-2-7 Specifying a password” to
set or delete a password.
] The ‘CONDITIONS’ display area will begin to flash. Press the saecr
® dELECT || ~=-=--- é’l‘&"’"S key until ‘MIODE’ begins to flash.
s With the ‘MODE’ display flashing, press the & key. This will
@ ENTER || =----- Me}h’&”’%? cause control to shift to measuring mode selection and for the
négc currently specified measuring mode to begin flashing.
o Press the saser key repeatedly until ‘RPD’ begins to flash.
® dfleer || O ----- “}i’;}%ﬁg% * If ‘RPD’ is already flashing, then proceed directly on to the next
Teue n';.-.g'“ step.
a, When ‘RPD’ flashes, press the s key. This will cause the
® Goen || ----- Mo.,sféﬁ';g.‘(* numeric field next to ‘RPD’ begin to flash.
TEMP ’_,:ggu;
A o ] Press the (‘4 ) key or (v key to select the desired RAPID AM
ol = || ----- 3%5 threshold value. Note that here a value of ‘0.7%’ is specified.
v = e
pre— When the desired threshold begins to flash, press the s key.
_____ n#g’% The threshold will then be set and control will shift to the selection
77\ w120 | | of the ending conditions. The units area for timed ending mode

(‘min’) or automatic ending mode (‘%’) will begin to flash.
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Step | Key(s) used Display Operating instructions
e— Pressing the saeer key will cause the units to switch between
® SELECT _—_— - - - M°°EF-JFJ-1Z;";;% min.utes (‘min’) anq a percentage (‘%’). Press the saer key until the
e (20 desired units are displayed.
pr— When the desired unit flashes, press the s key. This will cause
ENTER - = == "RPigh | control to shift to the specification of the ending conditions and the
Y- PN numerical field begins to flash.
A T [ Press the (‘a) key or (v ) key to set the value of the desired ending
® - = ==~ "84 | condition. Note that here the timed ending of 20 minutes has been
v we {20% | | specified.
[E— When the desired ending condition flashes, press the & key.
_____ weeRE D0 || The rapid drying temperature that was previously specified will
aﬁmln
@ Y/ — gf— begin to flash.
m wx || (Default setting is 180°C for 'TT' mode, 200°C for 'ST' mode.)
A r— Press the (a4 key or (¥ key to set the desired rapid drying
e = o - (we=RPI0T| | temperature. Note that here a temperature of 140°C is set.
® }&32
v Teme— | Y o1
s When the desired temperature flashes, press the & key. The
ENTBR || ----- ZEPLG | | specified ending conditions will then change from flashing to a
e 00 constantly lit display and ‘MIODE’ will begin to flash.
deLEeT If you wish to specify other measuring conditions settings, press
® the saeer key to select the menu. To exit from specifying measuring
o\ conditions settings, press the cowemon key instead.
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4) Specifying settings for SLOW (Low-speed drying) mode

In low-speed drying mode, the temperature is raised more gradually than when performing measurements

under standard drying conditions, taking about 5 minutes until the temperature reaches the specified drying
temperature.
Either ‘AUTO’ (automatic ending mode) or ‘TIME’ (timed ending mode) may be specified to define the

condition under which measuring is to be ended.

Step | Key(s) used Display Operating instructions
20 TS [ With the display of the weight in grams, press the cotemon key.
@ | CONDMION LU 9™ ags.
T3] If a password has been specified, the message ‘PASS’ will be
Fl,l:,ll:' C M°°=F?";;’§5° displayed to indicate that the password should be entered. Use
@ Yo niggué the (@) key, (¥) key and & key to enter the password. Follow
e 48 ® _vv9% || the instructions under step (7) in “9-2-7 Specifying a password” to
set or delete a password.
o The ‘CONDITIONS’ display area will begin to flash. Press the seeer
® deleer || O ----- *},Pé“n;g key repeatedly until ‘MODE’ begins to flash.
Tene ,.:ﬂQC
mw\ﬂg{@} With the ‘MODE’ display flashing, press the &ws key. This will
@ ENTER -—— - - - "“5,3'5’,;}% cause control to shift to measuring mode selection and the
=e 20 | | currently specified mode to begin flashing.
commgs [ Press the saeer key repeatedly until ‘SLW’ begins to flash.
® SELECT _— - = = = /'Lm*ﬁft * If ‘'SLW’ is already flashing, then proceed directly on to the next
TEMP ,"UQ:/; Step.
When ‘SLW’ flashes, press the & key. Control will then shift to
mU specification of low-speed drying mode settings where the ending
® ENTER s=s==- " 0g5% | | condition must be specified. The units area for timed ending
e ggﬁf mode (‘min’) or automatic ending mode (‘%’) will begin to flash.
pr— Pressing the saecr key will cause the units to switch between
@ SELECT - - - =it || minutes (‘min’) and percentage (“%’). Press the sagr key
e 120 | | repeatedly until the desired unit is displayed.
[E— When the desired unit for the ending condition begins to flash,
ENTER - = = == e=iidle | | press the & key. This will cause control to shift to the
e 190k specification of the ending condition and the numerical field begins
2 oo || o flash.
A r— Press the ((a4) key or (¥ key to set the desired ending condition.
® — e e e o Mone_‘_.'a.'\‘%m Note that here a time of 20 minutes has been specified.
TEMP 5%
v ans 000y
s When the desired time or percentage flashes, press the & key.
N
ENTER || ==-=--- ‘}"L""f%‘-‘i-gnmin The specified ending condition will then change from flashing to a
S constantly lit display and ‘MIODE’ will begin to flash.
7 \¥ If you wish to specify other measuring conditions settings, press
@ the seeer key to select the menu.
7\ To exit from specifying measuring conditions settings, press the

covemon key instead.
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5) Specifying settings for STEP (Stepped drying) mode
In stepped drying mode it is possible to specify separate drying conditions for up to a maximum of 5 steps.
Specifying a separate drying temperature and measuring time for each step makes it possible to determine
the optimum drying conditions for any sample type.
In Step 1, timed ending mode must be specified as the ending condition. In Step 2 and subsequent steps, it
is possible to select between either automatic ending mode or timed ending mode.

If automatic ending mode is selected in Step 2 or later, that step becomes the final step. When timed ending

mode is selected and a value of ‘0’ is specified as the measuring time, the previous timed ending step becomes

the final step.

Step | Key(s) used Display Operating instructions
o 20 CEREHGTE With the display of the weight in grams, press the cowmon key.
I o v fUT
@ | CONDITION i ® ags
LT P i
pr— If a password has been specified, the message ‘PASS’ will be
’l:l'l:'u:'l:' “Hng displayed to indicate that the password should be entered. Use
@ sl - S the (a) key, (v ) key and == key to enter the password. Follow
e el > S8t || the instructions under step () in “9-2-7 Specifying a password” to
set or delete a password.
s The ‘CONDITIONS’ display area will begin to flash. Press the saeer
----- hpgs, key repeatedly until ‘MODE’ begins to flash.
® SELECT 1 e
@}/ With the ‘MODE’ display flashing, press the & key. This will
@ ENTER || ----- w2 t85% | cause control to shift to measuring mode selection and for the
nggc currently specified measuring mode to begin flashing.
—— Press the saser key repeatedly until ‘STP’ begins to flash.
® SELECT || =---- ﬂe};"\,* ' * If ‘STP’ is already flashing, then proceed directly on to the next
TEMP ’_.:ngﬂc step.
o When ‘STP’ flashes, press the & key. This will cause ‘STP’ to
® ENTER || ====-= i\:\‘ig& change from a flashing to a constantly lit display. Control will shift
e 1O to the specification of the measuring time for Step 1, and the
> Shbw || measuring time will flash.
A e— Press the (‘a) key or (v key to select the desired measuring time.
| || =e--- M°°Ef-‘i’;\’r?1,4/" The measuring time may be specified in 1-minute increments in a
Tewp ?,E'gﬁ% range anywhere from 1 to 240 minutes. Note that here a time of
v ™ ddd« || 20 minutes has been specified for Step 1.
e — When the desired measuring time flashes, press the & key. The
ey || ----- wobe Ng:—:h?,? measuring time w'iII ch'ange from a f.Iai\shi.ng toa const:antly lit
o display, control will shift to the specification of the drying
me 000% temperature, and the drying temperature will begin to flash.
A E— Press the (‘a) key or (v key to select the desired drying
_____ vooe & 7"§nm{ temperature. The drying temperature may be specified in 1-
©) vew%ﬂu{r degree increments in a range from 30°C to 200°C (30°C to 180°C
M e 035+ | | in TT' mode). Note that here a temperature of 105°C has been
specified for Step 1.
re— When the desired drying temperature flashes, press the & key.
ENTER || ----- w2 7H @ || The step displayed will change from ‘STP 1’ to ‘STP 2’ and the
e 130 | | units area for timed ending mode (‘min’) or automatic ending
> S8t || mode (‘%’) will begin to flash.
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Step | Key(s) used Display Operating instructions
pe—— Pressing the sa=er key will cause the units to switch between
wove L T & minutes (‘min’) and a percentage (‘%’). Press the seéeer key until the
SELECT || ~~=~=°=~< 005y . L

@ w200 desired unit is displayed.

RIS £ When the desired unit for the ending condition begins to flash,
Nter || ----- R aﬁ-'( press the & key. This will cause control to shift to the
e 120 specification of the ending condition of Step 2 and the numerical

@ sas 00,

field will flash.

a . - . . .
wooe TTHT | 5 * Note that this step becomes the final step if automatic ending
----- . ,gﬁ% mode (i.e., a percentage) is specified here.
A pr— Press the (4) key or (¥ key to select the desired ending
_____ wooe 3 T8 2 conditions. Note that here the timed ending at 20 minutes has
75,53 been specified. (Also note that if automatic ending mode has
Y > 000« | | peen selected, a value from 0.01 to 0.1 percent may be specified
in 0.01-percent increments.

@ * Note that the previous step becomes the final step if timed
ending mode is selected and a measuring time of ‘0’ is specified
here.

* Note that continuous drying (i.e., a drying time of 12 hours)
cannot be specified in this mode. The maximum drying time for
each step is 240 minutes.

TS [ When the desired ending condition begin to flash, press the s
_—— - - - \"g; key. This will cause the display of the ending condition to change
ENTER P—;ﬂgi* from a flashing to a constantly lit display, for control to shift to the
===*_1 | specification of the drying temperature for Step 2, and the drying
temperature will begin to flash.
— Press the (a4 key or (¥ key to select the desired drying
A D wems ,Tgug temperature. Note that here a temperature of 100°C has been
@® ,_Zgéé_ specified.
v BIAS s %
—— When the desired drying temperature is displayed, press the ees
7\ - - === "=x7F 3| | key. The step displayed will change from ‘STP 2’ to ‘STP 3’ and
Tewe ,_.:ngnc' control will shift to the specification of ending condition. Go back
* 29%» || to step () and repeat all subsequent steps up to this step until
settings have been specified for all the drying steps.
SIS [ When the settings for the final drying step have been specified,
@ ENTER || =----- S ;gm ‘MODE’ will begin to flash.
ewe {75
If you wish to specify other measuring conditions settings, press
SELECT

the saeer key to select the menu.

N\ To exit from specifying measuring conditions settings, press the

cosomon key instead.
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A Note: Read Section 12 before use of this part.

6) Specifying settings for COMPARE (Preparatory measuring) mode

Preparatory measuring mode is used to calculate the bias (i.e., the difference between the measurement
results which would be obtained in Standard drying & Automatic ending mode and predictive measuring
mode) needed for predictive measurements.
Prior to predictive measurements, this mode should be used first to seek the bias. (For further information,
see “® Preparatory measuring mode” and “® Predictive measuring mode”.)

Step | Key(s) used Display Operating instructions
o 20 oo 7 With the display of the weight in grams, press the cowmon key.
@ | CONDITION Lol e Qgg
LT P
[E— If a password has been specified, the message ‘PASS’ will be
oocCC wooe F3L/ T displayed to indicate that the password should be entered. Use
[ 005
@) i e 20 the (&) key, () key and & key to enter the password. Follow
27 ** _dvux || the instructions under step 7) in “9-2-7 Specifying a password” to
set or delete a password.
o The ‘CONDITIONS’ display area will begin to flash. Press the seeer
©) SELECT -———-- ‘7';‘;‘1‘52,;5,%% key repeatedly until ‘MODE’ begins to flash.
s With the ‘MODE’ display flashing, press the & key. This will
@ ENTER - - - - *‘%,mugfg% cause control to shift to measuring mode selection and for the
nigguc currently specified measuring mode to begin flashing.
TS - Press the sascr key repeatedly until ‘'CMP’ begins to flash.
® SELECT - - - - m}r,&,g&ﬁ * If ‘CMP’ is already flashing, then proceed directly on to the next
TEMP ,—’:gguc step_
Hmﬁm\@/ When ‘CMP’ flashes, press the & key. ‘CMP’ will change from a
P, """"-r-"”n""%g% flashing to a constantly lit display and you will next be required to
® ENTER niggué specify the predicted value convergence range settings (see “®
Sl UL Predicted value convergence range”(section 12)). The current
setting for the predicted value convergence range will begin to flash.
A @m@{ Press the (a) key or (@ kgy t'o specify the desired value. Any
@ e e oo Mwst.fj% o= | value of 0.1 to 9.9 percent in increments of 0.1 percent may be
v " nti specified. Note that here a value of 0.5% has been selected.
p——" When the desired value is displayed, press the & key. The
ENTER || =-=---- E\Ai‘g&" display of the predicted value convergence range will change from
%Eaﬁ_ a flashing to a constantly lit display, and control will shift to the
> tivx || automatic ending settings, and the setting specifying the degree of
change in moisture content over a 30-second period will begin to flash.
A s Press the (a4 key or (¥ key to select the desired automatic
® | = || ===-- °}#g% ending condition. Automatic ending condition may be specified in
v *E":/‘Zgg} 0.01-percent increments anywhere in a range from 0.01 to 0.1
=== | percent. Note that here a value of 0.05% has been selected.
g 7 When the desired automatic ending condition has been selected,
17\ - = = = = RIS | press the ams key. The specified setting will change from a
w120 flashing to a constantly lit display, and ‘MODE’ will begin to flash.
Seleer If you wish to specify other measuring conditions settings, press
@ the saeer key to select the menu.
@b To exit from specifying measuring conditions settings, press the
covomon key instead.

25




A Note: Read Section 12 before use of this part.

7) Specifying settings for PREDICT (Predictive measuring) mode

Predictive measuring mode is used to predict the change in moisture content and calculate the predicted
final measurement before drying has been completed. Thus measuring time can be saved. Note that some
materials have properties which make it difficult to obtain accurate predictions. Measurements in preparatory
measuring mode must be performed to check the precision of measurement and determine the possible
effectiveness of Predictive Measurement in terms of shortening the measuring time.

Step | Key(s) used Display Operating instructions
o 20 TS £ With the display of the weight in grams, press the cowmon key.
I g ot
® | CONDITION i ® ags
LT P
[E— If a password has been specified, the message ‘PASS’ will be
P,l-' '." l:' M°°Ef?g'g5° displayed to indicate that the password should be entered. Use
® . == nig’gaé the (@) key, (¥ ) key and & key to enter the password. Follow
HEE sl the instructions under step (7) in “9-2-7 Specifying a password” to
set or delete a password.
— The ‘CONDITIONS’ display area will begin to flash. Press the seeer
—wmooe -/ T G s H
® SELECT —_ - =-- /"‘\ﬂgﬁ% key repeatedly until ‘MODE’ begins to flash.
e 0 With the ‘MODE’ display flashing, press the & key. This will
-—— - - - '”5’3’5’,’,, cause control to shift to measuring mode selection and for the
@ ENTER A i . . .
e 00 currently specified measuring mode to begin flashing.
T £ Press the saeer key repeatedly until ‘PRD’ begins to flash.
WoE R GGy | e . . -
® SELECT -- - - - /k,'\\ If ‘PRD’ is already flashing, then proceed directly on to the next
TEMP r,:,;"gc step.
When ‘PRD’ flashes, press the & key. ‘PRD’ will then change
Qlé/ from a flashing to a constantly lit display and you will next be
- = = = = "rPREISE | required to specify the predicted value convergence range
® ENTER n! - -
e (00 settings (see “® Predicted value convergence range”). The
' current setting for the predicted value convergence range will
begin to flash.
A oo Pre§s the A. .key or v k.ey to gelect the. glesired automati.cl .
@ - o Movsﬂ%}%\{r ending condition. Automatic ending condition may be specified in
= e (200 0.01-percent increments anywhere in a range from 0.1 to 9.9
M mmuw percent. Note that here a value of 0.5% has been selected.
T When the desired automatic ending condition has been selected,
ENtBR || - ---- —;"'%HGS% press the & key. The specified setting will change from a
e 190 flashing to a constantly lit display, and ‘MODE’ will begin to flash.
) If you wish to specify other measuring conditions settings, press
® the saeer key to select the menu.
To exit from specifying measuring conditions settings, press the
CONDITION .
conemon key instead.
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8-3-3 TEMP (Drying temperature) Setting

The following describes the procedure to specify the drying temperature in conducting
measurements.

While the default drying temperature is 120°C, depending on the type of sample, its moisture content,
or other conditions the proper drying temperature may vary. To find the proper drying temperatures
for different types of materials, conduct repeated measurements until you find the correct
temperature to use for each material.

The drying temperature may be set within the range from 30°C to 200°C (from 30°C to 180°C in TT'
mode) in 1-degree increments.

Note that the drying temperature refers not to the temperature of the sample but the temperature of the
temperature sensor. The actual temperature of samples during drying may vary depending on the color

of the sample, its moisture content, or the type or form of the sample.

* Generally speaking, drying is performed more quickly when a higher drying temperature is specified,
but if the temperature specified is too high it might result in the sample becoming burned, thus making
it impossible to obtain accurate measurements.

B Specifying settings for the TEMP (Drying temperature)

Step | Key(s) used Display Operating instructions
o ETr pr— With the display of the weight in grams, press the cowmon key.
@ | CONDTION L™ ags.
LT P
p— If a password has been specified, the message ‘PASS’ will be
'l:l,l:'ll:' l:' MDDEF?ggS displayed to indicate that the password should be entered. Use
@) - e 20e | |the (@) key, (¥) key and &ms key to enter the password. Follow
Nats s sias 0 . . . e
#E bk the instructions under step (7 in “9-2-7 Specifying a password” to
set or delete a password.
o The ‘CONDITIONS’ display area will begin to flash. Press the saecr
® SElECT || ----- \W;EUS% key until “TEMP’ begins to flash
[E— With the ‘TEMP’ indicator flashing, press the & key. This will
@ ENTER || =----- \Qﬂ s cause control to shift to specification of the drying temperature
rsw—:'e.gg and the currently specified drying temperature to begin to flash.
A e [ Press the (‘4] key or (¥ key to select the desired drying
o | & || ceo-- woot 11 75 temperature. Note that here a temperature of 105°C has been
v TEMPj:gggg- specified.
OIS (] When the desired drying temperature flashes, press the & key.
..... wooe (311 T The display of the specified temperature will change from a
ENTER ., 0054
® —;;;M;é—r{gguc flashing to a constantly lit display and the “TEMP’ indicator will
= 222 1| begin to flash instead.
7N If you wish to specify other measuring conditions settings, press
@ the saeer key to select the menu.
W\ To exit from specifying measuring conditions settings, press the
covomon key instead.
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8-3-4 Bias Setting

When necessary, measurements can be corrected with bias. A bias anywhere in the range of from
—9.99% to 9.99% may be specified in 0.01% increments. A bias should be specified in cases such
as below described.

® There are cases where measurement results with the MOC-120H fail to meet with expected

(standard) values as moisture measurements are the result of various conditions. The bias may be

set to adjust the measured value by the MOC-120H to the expected (standard) value. Thus,the

measured value using the MOC-120H can be treated to be equivalent to the existing (standard)

measuring methed.

¢ In most cases it is possible to match the expected (standard) values by optimizing the measuring
conditions, but when such conditions would cause the sample to be burned, cause the time
required too long, or result in other problems, a bias should be specified.

® When using more than one moisture balance unit, there may be cases where it is impossible to
obtain identical measurements even when the same measuring conditions are used because
of small differences in the surrounding environment. In such cases, set the bias of the unit that
is to serve as the standard to zero and set the bias of the other units set to account for any
such differences.
* For information on how to specify the bias when operating in predictive measurement mode, see,
“12-2-1 Calculating the bias to be specified when operating in predictive measurement mode”.

B How to set the bias

Step | Key(s) used Display Operating instructions
o Err [E— With the display of the weight in grams, press the cowmon key.
0TI g ve=FL T
@ CONDITION i 9 805
LT P P
m— If a password has been specified, the message ‘PASS’ will be
PRCC S displayed to indicate that the password should be entered. Use
@ N e (20 the (a) key, (w) key and & key to enter the password. Follow
Shon ows 000y

the instructions under step (?) in “9-2-7 Specifying a password” to
set or delete a password.

[E— The ‘CONDITIONS’ display area will begin to flash. Press the saecr
® SELECT || ==---- M°""“'iu,-:55% key repeatedly until ‘BIAS’ begins to flash.

12
e 20
—mas— {110
X

1
T

O —] With the ‘BIAS’ indicator flashing, press the & key. Control will
@ ENTER || =----- M°"E":’_"';;"._’;5°/ then shift to the bias specification, and the currently specified bias

[SAN) . .
g 20 value will begin to flash.
—ons= {00

A r— Press the (a4 key or () key to select the desired bias. Note that
| — || ==--- MDDEF%LZ,S% here a bias of 0.2% has been specified.
v e
mm,; a When the desired bias is displayed, press the & key. The
® ENTER || =----- M°°E‘f"‘bp"’5% display of the specified bias will change from a flashing to a

e 120 constantly lit display, and ‘BIAS’ will begin to flash instead.

) If you wish to specify other measuring conditions settings, press
the saeer key to select the menu.
To exit from specifying measuring conditions settings, press the

CONDITION .
covomon key instead.

28




9. Menu Settings

MOC-120H provides the capability to specify and select between different measurement bases,
data output formats, and other menu settings. All desired settings should be specified before
conducting measurements.
The procedure used when changing menu settings is the same as the procedure used when
specifying menu settings for the first time. Note that menu settings are automatically internally
saved, and that there is no need to specify menu settings before each measurement.

9-1 Types of Menu Settings

(Calibration)

Menu Menu display (Menu items) Description
UNIT Step 1 Step 2 Used to select one of three possible measurement bases.
minimum display (%) : . . o/ A
(Measurement It is also possible to switch % display.
base) m\lljv((l\DNetbbaS?) 0.01 (For further information, see “9-2-1 Selecting a
ry base measurement base and switching % display”
SOL (Solid) 0.1 g % display”)
OUTPUT Step 1 Step 2 Step 3 Used to specify the format in which data is to be output to
(Measurement PC 30S (30 secs.) a prllnter or cpmputer. The user may select thg extejrnal
data output) (Output to computen) . device to which output is sent and the format in which
i P 1M (1 min.) data is to be output.
TBL (Outputin 2M (2 min.) When graph output (‘GRP’) has been selected, it is also
tabular format to printer) | 5\ (5 min.) possible to specify the minimum and maximum values to
. O be used in the range of measurements. (For further

GRP (ouputas | 10M (10 min.) 0.00% | information, see “9-2-2 Specifying the type and format of

graphtoprinter) | FIN (Final result)] O.00% | output”)
CODE 0000 Used to specify the sample code to be output to printer or
(Sample code) computer. (For further information, see “9-2-3 Specifying

sample codes”)
DATE Step 1 Step 2 Step 3 Step 4 | Used to set the internal clock. This date and time is output
(Date & time) YMD Year Month/Day Time as the ‘Measuremgnt time’ printed together with any
- output data to a printer or computer. (For further

MDY | Month/Day Year Time | information, see “9-2-4 Setting the date and time”)

DMY Day/Month Year Time
CAL WCAL (Balance calibration) Used to calibrate the balance. (For further information,

see “9-2-5 CAL (Balance calibration)”)

* In addition to these settings, it is also possible to specify other settings such as the device ID (see “9-2-6
Specifying a device ID”) or password (see “9-2-7 Specifying a password").

9-2 Descriptions of Individual Menu ltems

Descriptions of individual menu items are given in subsection 9-2-1 and below.

Menu operation

(1 Calling up menu settings: To call up menu settings, press the "& key from the weight display.

(@ Selecting individual menu items: When the v key is pressed, the menu item ‘UNIT’ will light up. Pressing
the se=r key here causes the menu item lit up to change from ‘UNIT’ — ‘OUTPUT’ — ‘CODE’ — ‘DATE’ —
‘CAL’ and back to ‘UNIT’ in sequence each time the sa=r key is pressed. When the item for which you wish
to specify settings is displayed, press the @™ key. The settings for the selected item may then be specified.

(® Exiting from menu settings: Pressing the "= key when any menu item is currently lit up exits from menu
settings mode and returns to the regular weight display.
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9-2-1 Selecting the measurement base and switching the % display

1) Selecting the measurement base

This menu item is used to specify what measurement base is to be used in measurements. There are
three different types of bases: wet base, dry base, and solid. The type of base specified should be
selected in accordance with the sample being measured.

Type Menu display Formula Description
Wet Base MW - 100 ( Percentage of evaporated moisture weight with
w X (%) respect to the weight before drying.
Dry Base MD -D 1 o Percentage of evaporated moisture weight with
D x 100 (%) respect to the weight after drying.
Solid SOL D ] o Percentage of residual weight after drying with
w X 00 (%) respect to the weight before drying.

Notation used in formulas:

W: Wet weight before measurement

D: Dry weight after measurement
(While measurement is being performed, the weight at each point in time is
used as the dry weight in calculating measurements.)

2) Switching the minimum display of percentage

This menu item is used to switch the minimum display of the measurement result between 0.1% and 0.01%.

B How to select a measurement base

Step | Key(s) used

Display

Operating instructions

©) MENU

[coniTionsiY]

wooe 91/ T
nn
0054

LT P

sas 010,

With the display displaying the weight in grams, press the uen
key.

UNIT

0054
rewe {2 ec
nAn
sas 00

The ‘UNIT’ menu item will light up and the currently selected
measurement base will be displayed.

® ENTER

connionsiy

wooe 1T
nn
o 5%

e P e

nan
BIAS L%

Press the & key. This will cause control to shift to specification
of ‘UNIT’ settings and for the currently selected measurement
base to begin to flash.

@ SELECT

connmonsiy
wooe 1T

nn

0805
e P e

nan
BIAS L%

Press the saeer key until the desired measurement base is
displayed. The flashing item will change from ‘MW’ — ‘MD’ —
‘SOL’ and back to ‘MW’ again in sequence each time the sazr key
is pressed. Note that here wet base (‘MW’) has been selected.

® ENTER

connmionsii

wooe 4] 1 T
nr
L 5%

e [P

nrn
BIAS L%

When the desired measurement base flashes, press the & key.
The currently selected % display begins to flash.

® SELECT

[coniTionsiY]

wooe £/ T
nn
0054

LT P

sas 00,

Press the saeer key until the desired % display is displayed. The
flashing item will change from ‘0.01’ to ‘0.1’ and back to ‘0.01’
again in sequence each time the s&er key is pressed. Note that
here % display (‘0.1’) has been selected.

©) ENTER

uNIT

n
[CoNDITIONSIH

When the desired % display flashes, press the & key. The
display of the selected measurement base will change from a
flashing to a constantly lit display and control will return to step @.

SELECT

MENU

If you wish to specify other menu settings, press the ser key to
select the desired menu item. If you wish to exit from specifying
menu settings, press the #ew key.
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9-2-2 Specifying the type and format of output

The MOC-120H may be connected to the optional printer or computer so that measurement data can
be output.

(1 There are three types of output formats as shown in the table below.

External device Output format Menu display Description

Computer Numeric PC This is the setting which should be selected
when using the “Windows Direct Function” or
some other software to output data through the
RS-232C interface.

Printer Numeric TBL This setting causes numeric output to the
optional printer.

Graph GRP This setting causes graph output to the optional
printer.

(@ Any one of the six output intervals shown below may be selected to specify the frequency at which output is
to be generated.
The output interval specifies the amount of time which is allowed to elapse during measurement before the

next set of output is generated. When there is no need to view intermediate data, ‘FIN’ may be selected so
that only the final results are output.

* ‘FIN’ should never be selected when graph output has been selected when operating in preparatory measuring
mode as that would result in no predicted measurements being output.

Output interval Menu display
Every 30 seconds 30S
Every minute M
Every 2 minutes 2M
Every 5 minutes 5M
Every 10 minutes 10M
Final results only FIN

(® When graph output has been selected, it is possible to specify the maximum and minimum values of the
range of values to be measured in 5-percent increments.

Measurement base Range of values to be measured

Wet base (%), Solid (%) Minimum: From 0 to (Maximum —5%) (Specified in 5-percent increments; may be
set to any value from 0~95%.)

Maximum: From (Minimum +5%) to 100 (Specified in 5-percent increments; may
be set to any value from 5~100%.)

Dry base (%) Minimum: From 0 to (Maximum —5%) (Specified in 5-percent increments; may be
set to any value from 0~495%.)

Maximum: From (Minimum +5%) to 500 (Specified in 5-percent increments; may
be set to any value from 5~500%.)
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B How to specify the output format to be used

Step | Key(s) used Display Operating instructions
o 20 SRS With the display displaying the weight in grams, press the uen
T g =Rl T key
® MENU UM R N ag5x :
LT P
— Press the seeer key until the ‘OUTPUT’ menu item is displayed.
® SELECT - ====9 "5,
ui,;,r TEMP ,—iggc
3] Press the & key. This will cause control to shift to the output
® ENTER - = === g™l | |settings and cause the currently selected output format to flash.
b oo g
Press the seeer key until the desired output format is displayed.
,3 Pressing the ser key here causes the menu item lit up to change
@ SELECT N 9 005« from ‘TBL’ — ‘GRP’ — ‘PC’ and back to ‘“TBL’ in sequence each
E“uy\{_ ons 355: time the <éeer key is pressed. Note that here ‘TBL’ has been
| selected.
TS When the desired output format begins flashing, press the ees
® 7\ ——,m == Un;S key. This will cause control to shift to the specification of the
g}uﬁt{_f_{ ’jgguc output interval and the currently specified interval flashes.
,.L‘:i'.‘.\\, uuu
7 Press the seeer key until the desired output interval is displayed.
_____ g M°°E’r'§’§;;’,7’;5 Pressing the sa=r key here causes the menu item lit up to change
® | SELECT || e e 9585 | | from ‘308" — IM" — 2M’ — ‘5M’ — “10M" — “FIN’ and back to
= ',"’:7\\' L ‘30S’ in sequence each time the séeer key is pressed. Note that
here an interval of ‘1M’ has been selected.
When the desired output interval flashes, press the & key. The
ENTER next step to be performed here differs depending on the output
format specified in step (@.
— Procedure when ‘TBL’ has been selected:
SELECT -“ The currently specified output format will be displayed and the
@ ot T Ug?,‘%é control will return to the format step @. If you wish to specify other
MENU T s 000w menu settings, press the seeer key to select the desired menu. If

you wish to exit menu settings, press the venw key.

Procedure when ‘GRP’ has been selected:
Control will shift to the specification of the range of data output
(described in step (8 to (2).
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Specifying the range of measurement values to be used (when ‘GRP’ has been selected)

Step | Key(s) used Display Operating instructions
s £ The currently selected lower limit of the range of data output will
----- g 2l | | begin to flash.
Quﬂsug/{ TEMP F,:gguc
24 !
A e— Press the (a4 key or (¥ ) key until the desired lower limit is
® e me=a=g ”°°"‘J'i,-:;5 displayed. Note that here a value of ‘5%’ has been selected.
OUTRU L TEMP 120
v —w:\s!;%f— e 000
T
Em—— When the desired lower limit flashes, press the &r key. This will
ENTER || =----- g M°”E"-7g’j;5 cause the upper limit of the range of data output begin to flash.
e o g
e sus 00
T
A ] Press the (‘a) key or (v key until the desired upper limit is
® - = === g™l | |displayed. Note that here a value of 20%’ has been selected.
TK”!_// TEMP ,"E’guc
v iﬁ:’mg— sas 000w
ENTER T3] When the desired upper limit flashes, press the & key. The
e === M°"E‘f'9’l;‘[,5 currently specified output format will be displayed and the display
® N\ oureur ,{§§°° will return to the state shown in step @.
Ll = 98U I | If you wish to specify other menu settings, press the e key. If
Y you wish to exit from specifying menu settings, press the vew key.
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9-2-3 Specifying sample codes

This section describes how to specify sample codes to be used when outputting measurements to

the optional printer or a computer. Sample codes may be specified as 4-character codes.

® Any digit from 0 to 9, and letter from Ato Z, or a hyphen “_” may be specified as the value of
the first or second character of the code.

® Only digits from 0 to 9 may be specified as the value of the third and fourth character and the
code.

The digits in the third and fourth characters of the code are automatically increased by 1 after each

measurement, with the value returning to ‘00’ when it would otherwise exceed a value of ‘99’.

B How to specify sample codes

Step | Key(s) used Display Operating instructions
o 0 r— With the display of the weight in grams, press the vew key.
IR g oAU T
® MENU i 9 aoss
Tewp ,-‘;§Q°
e— Press the seeer key until the ‘CODE’ menu item is displayed.
® SELECT s====9 s,
rara rar:ODE ::: P‘Zégnc
pr— Press the & key. Control will then shift to the specification of the
® ENTER cem=a=g M°°Ef4g,:5 sample code and the first character of the currently selected
NP e 120 sample code will flash.
=Bon ows 000
A pr— Press the (4) key or ((¥) key to select a digit from ‘0’ to ‘9’ or a
| Y || e---- g nnS letter from ‘A’ to “Z’. Note that here ‘A’ has been selected.
\ols CODE TEMP :ég t
v t.la(g_j.ﬂﬂ BIAS L%
] When the desired character has been displayed, press the s
® ENTER || ==---- g 305% key. The first character will be fixed and the second character will
|, copE Tewe {20 flash.
Afec we 000«
Repeat steps (@) and (5 until the fourth character has been
® ENTER specified.
When the fourth character has been specified, press the & key.
7 The sample code just specified will then be displayed and the
O g M°"E’Fw"";g;j’_',g display will return to the step @.
7\ If you wish to specify other menu settings, press the ser key.
To exit from specifying menu settings, press the uew key instead.
MENU
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9-2-4 Setting the date and time

This section describes how to set the date and time. Also note that the date and time of measure-
ment are output whenever measurement data is output to the optional printer or a computer.

H How to set the date

Step | Key(s) used Display Operating instructions
o EL ] With the display of the weight in grams, press the vew key.
IR0 o o Fl T
® MENU i 9 6os.
LG P
e— Press the sazer key until the ‘DATE’ menu item is displayed.
wooe S/ 1 T
@ SELECT ====9 g5
DATE TEMP ,-':ggm
Press the & key. This will cause control to shift to DATE output
S format setting and the currently selected output format to be
® ENTER - -=-<-9 ggs, | |displayed.
T e i0 * The output format will be displayed in the order ‘YMD’ (year,
U BIAS L%
month, day, and time), ‘MDY’ (month, day, year, and time), and
‘DMY’ (day, month, year, and time).
Iy Press the saeer key until the desired output format is displayed.
@ SELECT - == M°°Er1555% !Each ’tlme‘ the s’ﬂm I‘<ey |s,pressed the c‘ilspla}/ W|II.change from
e w20 YMD’ — ‘MDY’ — ‘DMY’ and back to ‘YMD’ again. Note that here
o @ H5Y% || YyMD’ has been specified.
When the desired output format is displayed, press the & key.
/i MO'DEP,L, T This will cause control to shift to the specification of the year and
® l -===9 D;gg% the currently specified 2-digit value flashes. Press the (&) key or
A v Shie w000, | | () key to display the correct 2-digit year.
T
pr— Pressing the &s key causes the year to be set and control to shift
® \_Jj —- == M°°"”~§;’,Z5 to the specification current month. Press the (4 key or (¥) key to
A v _}\15/ @ oae Dgg: select the correct 2-digit month.
T
7\ ] Pressing the & key causes the month to be set and control to
@ —_ == M°°EF€‘55;’7;5 shift to the specification of the date. Press the (‘a4 key or (v key
A v ,.@,,r.,‘ L o — ::QZ to display the correct 2-digit day.
(2 R BIAS  LiiLi%
!
o Pressing the & key causes the date to be set and control to shift
ENTER o e .
-———gMl to the specification of the 2-digit value for the hour. Press the (4
A v ol o n§Q° key or () key to select the correct 2-digit hour.
13,071 BIAS L%
T
CETETOTE [ Pressing the & key causes the hour to be set and control to shift
ENTER wooe G111 T e . .
® -——— " to the specification of the 2-digit value for the minutes. Press the
A v g_é‘rﬁé_ oate niggac 4 key or () key to select the correct 2-digit minutes.
& .' o %
] Pressing the & key causes the minutes to be set and only
wove (744 T ‘DATE’ to be displayed. (The clock will start counting from 0
ENTER - ===9""5s, played. ( >ounting
owte e {20 seconds from the moment when the & key is pressed.)
sas 00,
Y If you wish to specify other menu settings, press the seeer key.
@ To exit from specifying menu settings, press the #ew key instead.
MENU
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9-2-5 CAL (Balance calibration)

The internal balance of the MOC-120H may be calibrated at two points: at the 0 and 100grams. The
MOC-120H may also be connected to a printer to make it possible to automatically generate
calibration records in compliance with GLP, GMP, and ISO standards.

* The power to the unit should be turned on at least 30 minutes before calibration is performed in order to

ensure accurate calibration.

The MOC-120H is extremely sensitive to interference from drafts, breezes, vibration, and other

disturbances in the surrounding environment, and care should be taken to ensure that there is no such

interference before performing calibration.

* Itis impossible to calibrate the balance accurately immediately after performing measurements or at
any other time when the heater lid is hot. Allow the temperature of the heater lid to cool down to
ambient temperature before performing calibration.

* The weights used should consist of standard OIML weights or some other type of non-magnetic Class 1
weights. (The use of Class E2 or Class E1 weights is recommended.)

* When placing the weight on the sample pan, it should be placed in the center of it.

* The heater lid must be closed during calibration to prevent influence of drafts or air flow, and the height

of the weights used should be such that they do not come into contact with the temperature sensor or

heater.

If you wish to abort a calibration already in progress, press the mseres=r key. An ‘Abort’ message will be

displayed and the display will return to the weight in grams.

W Scale calibration procedure

Step

Key(s) used Display Operating instructions

®

o T E— With the display of the weight in grams, press the uew key.

MENU (RN
eAl] LU P B

BIAS L%

[r— Press the seéeer key until the ‘CAL’ menu item is displayed.
wooe £/ | T

SELECT -====9 2054,

> 7} 7 o Press the & key. This will cause the calibration settings to be

It Te T nInInln i displayed and the setting ‘100.000’ to flash.
ENTER =L 5. pay g

~ > If you wish to change the value of the weight to be used, then
A\ B I n"u': 'll e T press the séeer key. This will cause the displayed value to stop

@ — v,.\'\\ :éé"; flashing. Next, press the (a) key or (v key to enter a value for
v | ENTER L the weight. Pressing the & key then causes the specified weight
value to flash.
mmff’f‘iﬂ Open the heater lid and place a calibration weight of the specified
7\ = ===29 " "555, | | weight value on sample pan. Closing the heater lid and pressing the
- . Dﬂg: aes key causes ‘- - - - to be displayed, 100-gram calibration to
® A — come to an end, and then a flashing value of ‘0.000’ to be
\\,-, Te) “/ﬂ o1 displayed.
=y & 505,
VA B s
TS [ With the value ‘0.000’ flashing, open the heater lid and remove
wooe 11/ T o .
ENTER -===4 o5, the calibration weight.
. ggg: Closing the heater lid and pressing the & key causes *----" to
® be displayed, 0-point calibration to come to an end, and then an
0 .
- ' wooe F31 1 T ‘END’ message to be displayed.
L 'Wf_'-' o U‘,gg”c * If the unit is connected to the optional printer, a calibration record
ans 300y will be automatically printed out.
EL r— After a few seconds, the display will return to the regular weight
171077 g oAl T display.
@ T . play
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9-2-6 Specifying a device ID

H How to specify a device ID

This section describes how to specify the device ID output when outputting data to the optional
printer or a computer. The device ID is an 8-character ID which may be set using the following
characters: digits from 0 to 9, letters from A to Z, and hyphens ‘—'.

Step | Key(s) used Display Operating instructions
7 \¥ O e ——] From the weight display, press the seer key and hold the saeer key
® ,','_,’,'_,’,’_,' 9 ng% down while pressing the @& key.
MENU we 000%
[Ee—— The first through fourth characters of the device ID will be
_! wooe 1L T displayed with the first character flashing. The indicator ‘id’ will be
® " 005+ . . .
e i20c displayed in the center of the display.
A [Em—1 Press the (4 key or (¥ key to select the desired character for
® ' '“°"‘”§;’,ZSV the first character (i.e., a digit from 0 to 9, a letter from A to Z, or
v - r{ggé a hyphen). Note that here the letter ‘A’ has been selected.
e— When the desired character is displayed, press the & key. The
@ ENTER o Hooe 05, first character will be specified and the second character will flash.
e 20
pr— Repeat steps (3 and (@ until the fourth character has been
_! wooe (11 T specified. Note that here ‘ABCD’ has been specified.
® ENTER 1 005 L
= e 200 When the fourth character has been specified, press the & key.
rm— The fifth through eighth characters of the device ID will then be
® "_'n "°°E’CJ’£;5.IS displayed with the first of these four characters flashing.
- TEMP r{gguc
r— Just as with the first four characters, repeat steps (3) and (@ until
@ . ,.'l wooe 3447 c the eighth character has been specified. Note that here ‘—123’
- r{gguc has been specified.
- re— When the eighth character has been specified, press the & key.
ENTER JL"'IJ g " Dgs% The display will then return to the regular weight display.
e {2

e,
sas 00,
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9-2-7 Specifying a password

In order to prevent the specified measuring conditions from being modified unexpectedly, a pass-
word may be specified to prevent other users from changing the specified conditions. The pass-
word is 4 characters in length and may be set using the following characters: digits from 0 to 9,
letters from A to Z, and hyphen.
If any password other than the default password of ‘0000’ is set, then whenever the cowmon key is
pressed to specify measuring conditions ‘PASS’ is displayed and the user is required to enter the

password.

B How to specify a password

Step | Key(s) used Display Operating instructions
7\ o 20 Ea— From the weight display, press the & key and hold the &veEs key
D L:L'I,IJL'I g9 15?2‘7 down while pressing the wenw key.
MENU me 000w
ETr [E— The default password of ‘0000’ will be displayed with the first
® l.-“':,'. "°""q'ir-jl',5 character of the password flashing. The indicator ‘SEt’ will be
e === w20 displayed in the weight display area.
el A sas 00
A ETr pr— Press the ((4) key or (¥) key to select the desired character (i.e., a
cCoL wooe FILI T digit from 0 to 9, a letter from A to Z, or a hyphen). Note that here
® aCC 0054 e
v A e (20 the letter ‘1’ has been selected.
S86a s G00%
IS r— When the desired character is displayed, press the & key. The
gl g wooe (311 T i i i
@ ENTER l-_' 'l: ’l: ﬂ,-gg% first character will be set and the second character will flash.
ET E—— Repeat steps (3 and @) until the fourth character has been
® I_', 'l: - ”;5 specified. Note that here a value of ‘1234’ has been specified.
-t o Yo L 3%
ETr e When the fourth character has been specified, press the & key.
™ 01 01 1™ wmooe ) 1 T i H H H
® ENTER L'IL'IL'IL'I g Egs% The display will then return to the regular weight display.
LTI P
sas 00y

[Deleting or modifying an existing password]

To delete or modify an existing password, press the & key and
hold the & key down while pressing the ten key from the weight

ENTER — . ey . . . .
@ ooCC wooe F3 1 T display. The indicator ‘PASS’ will be displayed in the weight
@) » rrnad e 022 | | display area and the first character of the default password ‘0000’
N = . . .
g see 000w will begin to flash. Repeat steps (@ and @) until you have entered
the current password.
When the 4-character password has been entered, press the e
GO [ key. The indicator ‘SEt’ will be displayed in the weight display
17\ 5 E ,,: U@ 55% area. The value ‘0000’ will be displayed in the password area with
N e 100w the first character flashing; repeat steps (@ to () to specify a new
ﬁ#(\l&’&l %

password.
To delete a password, enter ‘0000’ as the new password.
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10. Error Messages

If any of the following error messages is displayed, follow the procedures described below to
check for the cause and take appropriate action.
If the error cannot be removed, contact your Shimadzu representative.

Message Description Action to be taken
The protective sheet has not Remove protective sheet located under the pan supporter
Er102 been removed. column. (See item () in “6. Assembly and Installation of Main
Unit” on p. 9 for instructions.)
The sample is too light (i.e., The minimum weight which may be measured by the MOC-120H
Er103 under 0.5 grams). is 0.5 grams. Measure again using a sample with a weight of 0.5
grams or greater. Press the msereser key to make the error
message disappear.
The sample is too heavy (i.e., The maximum weight which may be measured by the MOC-120H
Er104 over 120 grams). is 120 grams. Measure again using a sample with a weight of
120 grams or smaller. Press the meereser key to make the error
message disappear.
Invalid moisture content value This error is displayed when a sample is added during
Er201 (Occurs when weight increases measurement. Press the mrereser key to make the error message
by more than 0.1 grams) disappear.
Invalid moisture content value Press the meereser key to make the error message disappear.
Er202 (Occurs when weight being
measured is less than —1 grams)
Er401 Balance communications error Turn off the power and then turn the power on again.
Er501 Invalid calibration weight Use a calibration weight of the correct weight value.
Instability during balance Perform balance calibration again with the MOC-120H placed on
Er502 calibration a flat, stable surface not subject to the effects of external
vibration, drafts, or breezes.
Er701 Power error Turn the power off, make sure that the power conversion switch

located on the back is set to the correct position.

If any of the following errors are displayed, contact your Shimadzu representative.

Message Description

Er301 Temperature sensor failure

Er302
Heater overheated

A Er303 This error indicates the existence of an extremely hazardous condition. Turn the power off

immediately and contact your Shimadzu representative.
Heater control failure

Er305
Heater lid is open during measurement (for 15 sec.).

Er306

Er601 Lift mechanism failure

Er602

Er603
Internal clock failure

Er802
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11. Precaution on Conducting Measurements

® Precaution on conducting multiple measurements in succession

Placing a sample on the sample pan which is already warm may cause moisture from the sample to
evaporate before measuring is begun and causes errors in measurement result. Always be sure to
use a cool sample pan when performing a subsequent measurement.

Allow an even amount of time to elapse between measurements, as errors may occur if the

temperature of the balance mechanism varies.
* Two sample pans and two sample pan handlers are provided for use when conducting multiple
measurements in succession.

® Use of sample pan and aluminum foil sheets

It is impossible to obtain accurate measurements if any of the last measured sample remains on the
sample pan. To avoid errors, either wipe the sample pan clear of any remaining sample (see “15.
Maintenance” on p. 58 for further instructions) or use disposable aluminum foil sheets.

* Twenty disposable aluminum foil sheets are included with the unit.

® Quantity and placement of powdered, particulate and viscous sample materials

Samples cannot be heated properly if they are not placed flatly. Placing samples in mounds or in
layers of varying thickness may result in the highest points being burned. accurate measurements.
The precision of measurement improves when the samples are flatly and evenly placed and the
amount of sample are larger. However, too large sample amount results in uneven heating. Make
certain samples are placed correctly.

Proper placement Incorrect placement

k—JkAJ

® Measuring liquid samples

Since most liquid samples harden and become sticky after drying, it is recommended to use the
aluminum foil sheets when measuring such samples. Note that the aluminum foil sheet is water-
wettable, thus making it possible to obtain wide and even sample placement and effective in
shortening measuring times and obtaining accurate measurements.

Depending on the sample, the use of sand to speed up drying (Silica sand or ocean sand with a
mesh of 20 or so).
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12. Predictive Measurements

12-1 A Description of Predictive Measuring

Electronic moisture balance can be used to measure the moisture content of a wide range of materi-
als. This is the most important feature not found in other types of moisture testers.

However, because moisture balance operates by heating samples to evaporate the moisture content, it
takes a fair amount of time to obtain results. MOC-120H has a feature that not only reduces measuring
times but also brings the method to adjust partial drying measurement results to those obtained with a
standard method of measuring. The feature is called predictive measuring mode.

In predictive measurement:

(1) The final moisture content is predicted while drying is still in progress.

(2) Three additional settings must be specified before measuring: the drying temperature, the
predicted value convergence range, and bias.

(8) Only sample materials which produce what are usually referred to as S-shaped drying curves
can be measured.

The bias may also be used to correct for differences in measurements obtained with other mois-
ture content testers.

® Drying temperature

Since the measurements obtained in predictive measuring mode are treated as comparable to the
measurements obtained by automatic operation mode, the drying temperature should be set to
the same temperature as in automatic operation mode.

® Predicted value convergence range

® Bias

When measuring in predictive operating mode, the predicted values are internally calculated every
30 seconds, and while variation occurs in the calculated values the degree of variation becomes
smaller as time elapses. The range of variation in moisture content specified in order to confirm a
predicted value as the final is referred to as the predicted value convergence range. The MOC-
120H treats the predicted value as final when the range of variation falls within the “predicted
value convergence range”

The predicted value convergence range may be set to a value anywhere from 0.1 to 9.9 percent.
Specifying a higher value for the predicted value convergence range causes the final predicted
value to be determined quickly. On the other hand, the specification of a higher value may also
result in greater degree of error. It is possible to obtain more precise sets of predicted values by
specifying lower values. This takes longer to determine the final predicted value. The predicted
value convergence range should be specified according to your objectives. Note that the default
setting for the MOC-120H is a value of 0.5 percent.

Bias is used to adjust the predictive measurement. On the MOC-120H, a bias of anywhere from —
9.99 to +9.99 percent may be specified. When performing a preparatory (COMPARE) measure-
ment, the MOC-120H automatically indicates the most appropriate bias to be used to correct
measurements to match those obtained in automatic operation mode.

® Bias can be used for correction against other methods

When seeking the bias to perform correction against another method, the bias should be reset to
zero and then a number of samples with known moisture contents have to be measured with
predictive measurements and the average difference between the known moisture contents and
the predicted moisture contents should then be specified as the bias.
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® Preparatory measuring mode

In preparatory measuring mode, predicted measurements are displayed while measuring is in
progress and measuring is halted under the same conditions as when operating in automatic
operation mode. The difference between the measured values of automatic operation mode and
pedictive measuring mode is displayed as the necessary bias.

In order to obtain accurate predicted measurements, it is recommended to perform at least 5
preparatory measurements and take the average to determine the bias.

You should also take care in terms of the amount of the sample and the way the sample material
is placed onto the sample pan. They must be the same every time and laid out as evenly as
possible.

® Predictive measuring mode

Prior to predictive measurements, specify the same drying temperature, predicted value conver-
gence range, and bias as calculated from preparatory measurements.

Note that measuring is halted if no predicted measurement has been calculated after 30 minutes
have elapsed after starting the measurement.
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12-2 Procedure for Obtaining Predicted Measurements

1) Use preparatory measuring mode to obtain the appropriate bias value for the predictive mea-
surement. (See “12-2-1 Calculating the bias to be specified when operating in predictive measure-
ment mode” for instructions.)

2) Use the bias obtained in preparatory measuring mode in step 1) to perform the measurement,
and evaluate the predicted measurement. (See “12-2-2 Evaluating predicted measurements”
for instructions.)

3) Measure in predictive measuring mode. (See “12-2-3 Preforming predictive measurements” for
instructions.)

12-2-1 Calculating the bias to be specified when operating in predictive measurement mode

Step Display Operating instructions
7 Set the mode to preparatory measuring mode. (See 8-2-2 “6) Specifying
® -——-- "'@,w,;ég% settings for preparatory measuring mode” for instructions.)
TEMP ’_,:ggu;
oo 3] Specify the desired predicted value convergence range. In the example shown
-————- °;§fg}zé' here, a range of 0.5% is specified.
LCL T * Note that the predicted value convergence range specified affects the amount of
®
sws 0004

time required for measurement and the accuracy of predictive measurements,
and that you should specify a range according to your objectives.

7] Specify the automatic halting conditions to be used (e.g., 0.05%).
wooe AP

N e o CyEES
g

IS |

BIAS nnn.

%

%

s Specify the drying temperature to be used. (For further information, see “8-2-3
0 -—— - ML ,,Gi/ TEMP (Drying temperature)”.) In the example shown here, a temperature of
r 120°C is specified.

S [ Set the bias to 0.00%. (See “8-2-4 Bias” for further information.)

o “_C;';J“C -0 °°"°'°” Place the sample onto the sample pan and begin measurement. (In the
1, 103 e GgS% example shown here, the initial weight is 10.478 grams.)
e (20

nAan
BIAS L%

Il
® A 120c O SEUHEE
TN el NP5,
03 3% 005

e {200
ann
BIAS L%

» T TS [ When the final predicted value has been calculated, it will be displayed. (In the
:, :'l,'"t/ °,,,,§5/ example shown here, the measuring time was 7 minutes and the predicted
9 U 3%
T e 120 measurement is 15.8 percent.
@ [PREY=] 1%?—‘—1—_?21\1 BIAS GQQ: p )
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Step

Display

Operating instructions

Completion of measurement

Measuring will be completed when the conditions specified for automatic
operation mode have been met. When measuring is completed, the bias will be
displayed in the bias display area.

[Measurement results]

Bias is + 0.60 (= 16.40 (Automatic operation mode value) — 15.80 (Predicted
measurement))

Automatic operation mode measurement

Predicted measurement

Without changing any of the conditions used in steps (O through &), repeat

steps (® through (8) to measure again 5 times or more and calculate the

average bias.

The average bias may then be used to specify the bias to be used in predictive

measuring mode.

* If the bias varies greatly from one time to the next when performing repeated
measurements, predicted measurement cannot be obtained, and you should
measure in automatic operation mode or in some other mode instead.

If you wish to use the calculated bias to evaluate predicted measurements,
follow the procedure described in “12-2-2 Evaluating predicted measurements”.
If you wish to use the calculated bias to actually perform predictive
measurements, follow the procedure described in “12-2-3 Performing predictive
measurements”.
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12-2-2 Evaluating predicted measurements

Step Display Operating instructions
JE— With the mode set to preparatory measuring mode, set the bias obtained by
_____ ”°“‘i'-"jjﬁ’-;'-5% the procedure described in 12.2.1. In the example shown here, a bias of 0.60
U J% e . . H
© ﬁmsg&gg percent has been specified. (For information on how to set the bias, see “8-2-4
m:‘if':"“_k Bias”.)
* Do not change any other settings (i.e., the predicted value convergence range
and drying temperature) at this time.
o T pr— Place the sample onto the sample pan and begin measurement. (In the
[ T R e P example shown here, the initial weight is 10.478 grams.)
[ A B I} 085%
s 050
@
= 120 & min g
TNy weel P05,
[ e I3 085
. : o TV 120c
L5 ot mmiammmmannnmam— am 848 065 0o
e —— When the predicted measurement result has been obtained, a predicted
M°°Efff_7,ﬁ"-;a5% measurement adjusted by the specified bias (here a bias of 0.60%) will be
® e 120 displayed. (In the example shown here, the measuring time was 7 minutes and
e U560« the predicted measurement is 16.10 percent.)
* 00 15 oo Completion of measurement
(,',':, a_” ',\I nfng% Measuring will be completed when the conditions specified for automatic
I operation mode have been met.
E l’-. J[J%L#Q:M BlAS o U%
= -1 Measurement results
Bias is ‘+ 0.90’
=16. utomatic operation mode value) — 15.5 redicted measurement when
@ 16.40 (A i i de value) — 15.50 (Predicted h
bias is ‘0".))
* Note that the specified bias (0.60%) does not affect the bias displayed here.
Automatic operation mode measurement
Predicted measurement adjusted using specified bias of 0.60%
=15.50 (i.e., predicted measurement when bias is ‘0’) + 0.60 (i.e., specified bias)
Without changing any of the specified in step (D, repeat steps @ through @ to
measure again 5 times or more and obtain a comparison of the values between
automatic operation mode and predictive measurement mode.
If the difference between the two sets of values is within an allowable range,
then the specified bias may be judged to be an appropriate one. If the
difference between the two sets of values exceeds allowable levels, then the
average bias from the comparison just performed should be calculated and
® specified as the new bias. The evaluation process should be performed again.

*

If the difference between the two sets of values exceeds allowable levels and
the bias varies sharply over repeated measurements, it is assumed that
predictive measurement cannot be properly performed. You should measure in
automatic operation mode or in some other mode instead.
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12-2-3 Preforming predictive measurements

Step Display Operating instructions
T [ Set the mode to predictive measuring mode. Refer to 8.2.2 “7 Specifying
® -———- @;;EE& settings for PREDICT (Predictive measuring) mode” for instructions.
rewe I3
sas OO0
comens | Spgoify the same settings for the predicted value convergence range and _
-——-- M°°EFJF"3/5QP§* drying temperature as those used in preparatory measuring mode (subsections
w20 12.2.1 and 1222)
® Lk Example:
RS [ Predicted value convergence range: 0.5%
wooe 27 7050, .
-—— - - \\'"1'5/” Drying temperature: 120°C
="
BlAS /'Jua%\r
pr— Set the bias obtained through the procedures described in 12.2.1 and 12.2.2
@ o o MPEI0Sw (shown here as 0.60%). (See “8-2-4 Biasfor setting.)
TEMS b0,
L]
o ET r— Place the sample onto the sample pan and begin measurement. (In the
’l'l"l’_'l 'l_'l wooe 7 13 5w example shown here, the initial weight is 10.213 grams.)
- = TEMP n,'gguc
@ ‘
SR 120 min GRS {7
ZIN ,-C g ,-'; wooe 777 17 5o,
= IOy
] by TP 120c
.50 % miammnnnnmanann aw 245 05 0o
” e T —— Completion of measurement
® ‘g '1,[_7 :”';,\ wove 277 T35, The predicted measurement will then be displayed.
| N L7}
N - i — 4 LT P
1 %m amees 050y
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13. Temperature Calibration (Option required)

Temperature calibration can be performed with the optional temperature calibration kit. The
calibration record meeting with GLP/GMP/ISO requirements can be automatically produced

with the optional printer.
ACaution

Do not touch heater cover and the sensor probe or holder of temperature calibration kit during
temperature calibration as they become very hot. Touching these parts may cause serious burning.

® The environmental conditions such as ambient temperature and air movement affect temperature calibration.
Perform temperature calibration without surrounding air movement and under the same conditions as when

performing measurements.

® Press the meereser kKey to discontinue a once started temperature calibration. "Abort" is displayed and it returns to
the weight display.

® For the operation of digital thermometer of temperature calibration kit, refer to its instruction manual.

Installation of Temperature Calibration Kit (Option)

(1 Assembling temperature calibration kit: Holder
Insert the sensor probe into the brackets on the
holder as shown in the figure.

Place the end of sensor probe in the bracket in
holder’s center.

Brackets

(2 Open heater cover and place the temperature
calibration kit over the sample pan as shown in the
figure.

(Fit the hole of holder to stay of main unit as shown in
the figure.)

(® Confirm heater cover is completely closed and sensor
probe is fitting in the notch of heater cover.
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Temperature calibration procedure

The following temperature calibration procedure can be entered only when 'ST' mode is selected
as temperature display mode (Refer to 8.1). Verify that the °C symbol in the display is blinking,
which indicates that currently selected mode is 'ST' mode.

Install temperature calibration kit and switch on digital thermometer in advance.

Step | Key(s) used Display Operating instructions
o 20 TS Press the uen key at the weight display.
T g oAt
) MENU (IR agss
we 050%
T Press the saeer key repeatedly until 'CAL' is displayed.
wmooe 1 1 T
@ SELECT ss==- Ll
TEMP ,_,'5%55
7] Press the & key. 'BAL' is displayed.
® ENTER -==-- s
X!!»l{ fCAL] TEMP ,—':gg“c
‘—,-}b'/-'v' :'_é— BAS /L%
I¥) Press the saeer key repeatedly until TEMP' is displayed.
@ SELECT -———— s,
e v g
1 . . .
N J | |, o Press the & key. It moves to the display for inputting the
® ENTER B ,'",' "" ’—L‘"’E“m temperature for temperature calibration, and "100C" blinks.
e P~z 2t
\\ ‘ o s Make up the figure of the desired temperature for temperature
A : ,:l,'_,",l f_’n;S calibration with the (v), (‘a) keys. Select a temperature close to
B -~ A LN %
® / g ‘m{\ﬁw 20 the most frequently used temperature. Temperature from 50°C to
v aan = 2vx |1 180°C can be selected. Note that the set temperature here is the
heater temperature®.
. Verify heater cover is completely closed. Then, press the [START]
@ M°°E‘Fv"t;;;5 key. It heats it up to the temperature that the heater set for the
ST calibrating to begin. Turn on the temperature display of the
™ wddw || temperature calibration kit.
e — The temperature in heater cover reaches stability in about 15
wone (1L T minutes. Press sr@w key when both temperatures on the main
e 2"; unit and digital thermometer have been stabilized.
SN [ Input the temperature indicated on the digital thermometer with
® MoDEFJ:gL";S% the (w), (4] keys.
TEMP r{nguc
s 7 Press & key. First "----- ", and then "END" is displayed.
,-[ e, | | Temperature calibration is then complete.
ENTER T e e 10
TEMP ows  G00% I . ) .
The temperature calibration report is automatically output if the
optional printer or a computer is connected.
o) 133 RIS [ Wait until it returns to the weight display automatically.
Y g el T
@) g a'gS%
LT P P

e,
sas 0,

* Select a temperature about 20°C lower than the sample position temperature. Set 80°C if 100°C at the sample
position is desired.
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14. Printing Output to a Printer (Option)

The MOC-120H may be connected to the optional printer to output measurement data. Output
includes data consisting of intermediate or final measurements, sample codes, and measure-

ment times.

14-1 Printer Output Sample

@ Output of final results of more than one measurement

[Tabular output (TBL)]

Makeyr SHIMADEY CORP
Model MOC-120H

SoM 1 D207300000

ID : aBCD-123

Date © 2003.08.08
Condition HNo @ O

Unit © et Base Moist.
Temr. mode
Maode @ Auto
Setting Temp.
fAuto Stor Cond.

Samrle plate

Maker : SHIMADZU CORP
Model : MOC-120H

Serial number : D207300000
Device ID : ABCD-123

Time of measurement : 2003/08/08

Measuring conditions storage area : 0

tame .

Measurement standard : Wet base
+ Temperature display mode : Output only when
'ST' mode is selected

|—— Measurement mode : Automatic operation mode

.—II——— Drying temperature : 110°C

 Automatic ending conditions : 0.05%

Code Time Wet—Mass Dru-iass Moist. Ui
&-00 13:03 5.0245 4.4140 12,156
6-01 13:3 5.5402 5.32E9 3.85
A-02 14:02  5.1242 4.7745  8.08 Sample code
A-03 14:33 4.8514 2. 9481 18.62 Time of measurement
A-04 15:00 5.2647  4.9093  6.75 Measured value (%)
A-05 15:29 d.7d414 4.0335 14.93
A-08 16:00 5.3815 5.3485 0.65
Silgnature Signature title
* When the measurement is complete, press
[G raph output (GRP)] the evrer key. This will cause it to be printed.
Malcay SHIMADZU CORP Maker : SHIMADZU CORP
Maodel MOC—-120H Model : MOC-120H
S/M 1 D207300000 Serial number : D207300000
1D © ABCD-123 Device ID : ABCD-123
Date ! 2003.0B8.08 Time of measurement : 2003/08/08
Condition Mo © 0O Measuring conditions storage area : 0
Unit : Dry Base Moist. Measurement standard : Dry base
Mode © Time Measurement mode : Timed operation mode
Setting Teme. I 110C Drying temperature : 110°C
Druing Time 10min. Measurement time : 10 mins.
Code Time Moist.
M0 4 B 12 16 i)
B0 10:02 9. ——+—F—F+—F+—F+—F+—+—+*
B2 e Attt Sample code
B-03 11359 154l M—M——+—+—+—F+—+——+— Time of measurement
B 3 an ettt Measurement graph
B-06  M4:02 402 —H—"F+—F+—+—F+—F+—%——+
B-06 MH9 W4 H——F+—+—+—F+—+———+—
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® Output of the intermediate and final values of a single measurement

[Tabular output (TBL)]

"
dalker @ SHIMADZU CCRP Maker : SHIMADZU CORP
Model @ MOC-120H o Model : MOC-120H
S/H D D2OT7300000 . Serial number : D207300000
1D @ ABCD-123 Device ID : ABCD-123
Samrle Code I C-01 o Sample code : C-01
Dates-Time : 2003.08.08-15:24 ¢ Date & time of measurement : 2003/08/08, 15:24
Condition No @ O Measuring conditions storage area : 0
Unit ! Dry Base Moist. e Measurement standard : Dry base
Temr. mode © Samrele rlate tome. e Temperature display mode : Output only when
Mode I Compare 'ST' mode is selected
Setting Temp. © 110C o—| L Measurement mode : Preparatory measuring mode
Auto Stoe Cond. @ 0.058% Drying temperature : 110°C

L]

Pred. Tol. : 0.5 0—\—— Automatic ending conditions : 0.05%

— Predicted value convergence range : 0.5

Time Teme. Mass= Moist.

{min} {C} {9} {33
0.0 35 4.7460 0.o0
0.5 65 4. 7077 .81
1.0 108 4.5253 4.88
1.5 110 4.4380 6. 94
2.0 110 4.3811 8.33
2.5 110 4.,3284 3.65
3.0 110 4,.2989 10.40
3.5 110 4.2730  11.0% Elapsed measuring time
4.0 110 4.2537 11.57 Changes in drying temperature
4.5 iig 4.2388 12.04 Changes in weight
5.0 110 4.2231 2.38 Measured value (%)
5.5 110 4.20899 12.73
£.0 110 4.,2033 12.91
£.5 110 4.1953 13.11
7.0 itd 4.1901 13.27
7.5 110 4.1843 13.42
g.0 110 4.1811 13.51
8.5 110 4.17500 13.68
9.0 110 4.1723 13.75
3.5 110 4.16%4 13.88

® 10,0 110 4.1663 13.91
Fredicted @ 13.92% Predicted measurement

* Note on the decimal precision of printed weight data
Although the minimum weight which may be displayed by the MOC-120H is 0.001 grams, weights are
printed to a precision of 4 decimal points because the values printed consist of averages from 7
measurements taken over each 30-second interval for each set of weight data output.
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® Output of the intermediate and final values of a single measurement

[Graph output (GRP)]

Maker @ SHIMADZU CORP . Maker : SHIMADZU CORP
Model @ MOC-120H Model : MOC-120H
S/N D DEOTI00000 . Serial number : D207300000
ID : ABCD-123 Device ID : ABCD-123
Sample Code ! B-20 . Sample code : B-20
Date -Time : 2003.08.08-15:07 Date & time of measurement : 2003/08/08, 15:07
Condition No © O Measuring conditions storage area : 0
Unit : Dry Base Moist. . Measurement standard : Dry base
Teme. mode ! Samrle plate tome. — Temperature display mode : Output only when
Mode © Comearse L 'ST' mode is selected
Setting Teme. : 110C o—‘ — Measurement mode : Preparatory measuring mode
Auto Stor Cond. o 0.05% Drying temperature : 110°C

L

Fred. Tol. @ 0.°F — Automatic ending conditions : 0.05%

— Predicted value convergence range : 0.5

|

Wet—fass - 5.

Tl
T
Jun}
]
Ma

— Wet Mass : 5.6892¢g

Time Teme. Moist.

mint  (C} &%) 0 4 8 12 ih 2
6 »H Lttt
65 60 0581+ 1 1 1 b 1 b b b1
.0 e 54 ——s——t—r—t——
Ly 110 764t L0 0o L 1 1
20 w08 —m——— "t
P TD UI N 1% 1 N AN N T U - N H IR T A
a0 o s 4ttt
& omeo oumr v oo v 0 % i
0 1w 2y rF———t—ttk—+——+r
45 He o2&t 1o v b i® bbb Elapsed measuring time
50 10 RY4H——+—4+——+—+—+%+——+ Changes in drying temperature
5.5 116 13.21 | | | | | | | o#] | | | Measured value (%)
6.0 0 3.4 ——At—~r—~F+—>+————1

7L 111 S 7 Y A AN N S N N : N N

oW Bttt

(/TN 111N :X: 118 A A N AN N I N SN N B

Predicted : TR S T I N N 3 Predicted measurement

8.0 u 4ttt

g5 o 4140 1 11 10 kPO

90 e 4.2 ————t—t—t—%—+—

LT § 1IN U:%: | Y A AN AN NN NN N - N N

0.0 He o 48—ttt

x 105 ti0 w80 0 0 b1 b b D01
Dru—Mass 4.8637 Dry Mass : 4.8637g
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® Output of report of balance calibration

WEIGHT CALIBRATION

SHIMaDZU CORP . Maker : SHIMADZU CORP
Madel I MOC-120H * Model : MOC-120H

SoN D DEOTI00000 Serial number : D207300000

I ABRC-1294 Device ID : ABCD-123
Dates-Time ! 2BER.0B.0B-15:17 ° Date & time of measurement : 2003/08/08, 15:17
KEF = 1860.8080g . Reference : 100.000g

EFE = 180.0884a o Before calibration : 100.004g

AFT = 180,000y . After calibration  : 100.000g
Signature : Signature title

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYV

TEMPEEATURE CALIERATICHN

SHIMADZU CORE . Maker : SHIMADZU CORP
Model @ MOC-120H * Model : MOC-120H

SN @ DA12345678 Serial number : D412345678

1D @ O0oooooo . Device ID : 00000000

Dato Time @ 2004.11.22-16:09 Date & time of measurement : 2004/11/22, 16:09
EEF = 1H5C Reference : 105°C

EFR = 1B1C . Before calibration : 101°C

AFT = 1B5C . After calibration ~ : 105°C

Signatwe : . Signature title

14-2 Outputting Stored Measurement Data

The MOC-120H can store up to 100 sets of previous measurements data, and the stored data can
be output to the optional printer or a computer. To output this data:

(1 Follow the directions given on p. 31 in “9-2-2 Specifying the type and format of output” to set
the output format to either “TBL or ‘PC".

@ From the weight display, press the szr key and hold the saer key down while pressing the @p
key.

(3 The data will then be output in order beginning from the most recently measured data. To stop
printing while printing is still in progress, press the @P key.
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15. Computer Interface

The RS-232C interface may be used to connect the MOC-120H to a computer.

15-1 RS-232C Interface Specifications

Interface type

Communications method :

Baud rate
Data bits
Parity
Stop bits
Connector

Pin assignment

: RS-232C

Asynchronous communication
: 2400 bps

: 8 bits

: None

1 bit

: Female D-SUB9 pins

Pin number

Direction Description

1

Not used

Output TXD

Input RXD

Not used

GND

Not used

Not used

O IN|loO|O |~ |W|DN

Not used

Not used

Frame

Shield
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15-2 Setting Up and Transmitting Data

15-2-1 Connecting the RS-232C cable

With the power to the MOC-120H and the computer both turned off, connect the RS-232C cable.
Connect the RS-232C cable to the RS-232C port located at the rear of the MOC-120H and tighten
the screws at both sides of the connector. Follow the same procedure to connect the RS-232C
cable to the computer. If the MOC-120H has been moved, make sure that the MOC-120H is
readjusted the level. (See “6. Assembly and Installation of Main Unit” on p. 9 for instructions.)

15-2-2 MOC-120H settings

Turn on the power to the MOC-120H and set the measurement data output format to ‘PC’. (See
“9-2-2 Specifying the type and format of output” on p. 31 for instructions.)

15-2-3 Setting Up the Computer

(leave the balance unplugged)
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b
P e .
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™ Wuan ol oty leskorey s dis lor

i = | e
Wl e
1™ fiwvm e sy wgps v frmary o beabure an
™ s s arerng i % 5 ool
ey virad

— Cgwal ey e gy e gherAer S8
BPY i mtond et mose leshotn
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Turn ON the power to the computer and start
Windows®*.

Click “Start”, choose “Settings”, and “Control
Panel”.

Select “Accessibility Options.”

Verify that there are no check marks for any items
on all five tabs including “General.”

Put a check mark at “Support Serialkey device” in
the “General” tab. This should be the only check
mark on all the tabs of Accessibility Options unless
“Administrative options” appears in the “General”
tab. Put check marks at both the items of “Admin-
istrative options” to maintain the settings even after
restarting Windows®.

Open “Settings”.

Select the serial port corresponding to the RS-
232C port of your personal computer. (Serial port:
any one of COM1 to 4. Usually, COM1)



8 Select a “Baud rate” of 300.
9 Click “OK”.
10 Click “Apply” and wait.

11 Click “OK”.
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15-2-4 Starting Up the Computer

Turn on the power to the computer and when Windows has started up open the Microsoft Excel or
whatever software is to be used to read in data.

* For instructions on how to use your computer, operating system (Microsoft Windows), or software
being used, see the user manuals provided with them.

* The Microsoft Windows name and logo are the trademarks and registered trademarks of Microsoft
Corporation.

ElMcrosolt Bxgel - 1800006
D@ @R M- dE e =@ ¥mse

A3E =
A 1 B | ¢ | p | E 1 F | g 1
SHIMADZL CORP

1

2 | Model : MOC-120H

3 | 5/M . D412345478

4 | 10 - 00000000 Prass the [Start] key
L5 | Code : ST40 af the Eectronic Moisture
8 | Date/Time : 2004 1208/1358 Balance

T | Condition : 1
B | Unit : Wet Base Moist
8 | Temo made  Sampls plate lema

10 | Mads * Tinme

11 | Saiting Temp . 100C

12 | Drying Tima ; 30min
13 | Beas : 000%

14 rrilry C g ]

15 0 28 1.0778 (1]
A8 1 a7 10585 1.78
17 2 100 1.0177 o.58
A8 3 1000 08766 0838
16 4 1 08315 1078
20 5 100 0954 11.45
21 [ 100 08502 11.84
boid 7 1000 08488 1197
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15-3 Computer Output Format

Interface type : RS232C

Numeric output format : JIS (ASCII)

Delimiter code : 0x09 (tab)

Delimiter : 0x0OD (CR) + 0x0A(LF)

H Title output format at time of start of measurement
(Underscore characters (i.e., ‘=’) are used below to indicate blanks (i.e., ‘20’ in hexadecimal)

_SHIMADZU-CORP” + delimiter
“_Model_:_MOC-120H" + delimiter

“ SN_:_” +“_XX" (10-byte Serial No.) + delimiter
“_ID_:_" +“_XX” (8-byte ID) + delimiter

“ Date/Time_:

7 4+ “XX” (2-byte year) + “.” + “XX” (2-byte month) + “” + “XX” (2-byte day) + “/” +

“XX” (2-byte hour) + “” + “XX” (2-byte minutes) + delimiter

“_Condition_:

7 + “X” (1-byte condition number) + delimiter

“_Unit_:_” + “Wet Base Moist.” or “Dry Base Moist.” or “Solid Content” + delimiter
"_Temp_mode_:_"+"Sample_plate_tem.," (Output only when 'ST' mode is selected)

Automatic operation format

“_Mode_:_Auto”

“_Setting Temp._:_" + “XXX” (3-byte temperature setting) delimiter

“_Auto Stop Cond._:_" + “X.XX” (4-byte automatic ending conditions setting) + delimiter

Timed operation format

“_Mode_:_Time”

“_Setting_Temp._:_” + “XXX” (3-byte temperature setting) + delimiter
“_Drying_Time_:_" + “XXX” (3-byte drying time setting) + delimiter

High-speed drying format

“_Mode_:_Rapid”
“_Setting_Temp._:_” + “XXX” (3-byte temperature setting) + delimiter
Automatic operation: “Auto Stop Cond._:_" + “X.XX” (4-byte automatic ending conditions

setting) + delimiter
Timed operation: “Drying Time_:_" + “XXX” (3-byte drying time setting) + delimiter

“_Delta M_:_” + “X.X” (3-byte 200°C maintenance condition setting) + delimiter

Low-speed drying format

“_Mode_:_Slow”
“_Setting Temp._:_" + “XXX” (3-byte temperature setting) + delimiter
Automatic operation: “Auto Stop Cond._:_" + “X.XX” (4-byte automatic ending conditions

setting) + delimiter
Timed operation: “Drying Time_:_

+ “XXX” (3-byte drying time setting) + delimiter
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® Stepped mode format
“_Mode_:_Step”
tab + “Temp” + tab + “Time” + delimiter
The following output then appears the same number of times as the number of specified steps:
“_Step” + “X” (1-byte step number) + tab + “XXX” (3-byte temperature setting) + tab +
“XXX” (3-byte drying time setting) + delimiter

® Comparative mode format
“_Mode_:_Compare”
“_Setting Temp._:_” + “XXX” (3-byte temperature setting) + delimiter
“_Auto Stop Cond._:_” + “X.XX” (4-byte automatic halting conditions setting) + delimiter
“_Pred. Tol._:_” + “X.X” (Predicted value convergence range) + delimiter

® Predictive mode format
“ Mode_:_Predict”
”_Setting Temp._:_" + “XXX” (3-byte temperature setting) + delimiter
“_Auto Stop Cond._:_" + “X.XX” (4-byte automatic halting conditions setting) + delimiter

B Measurement output format

tab + “Time (min.)” + tab + “Temp. (C)” + tab + “Weight (g)” + tab + “Moist (%)” + delimiter

B Intermediate measurement output format

tab + “XXX.X” (5-byte measuring time) + tab + “XXX” (3-byte sample pan temperature) + tab +
XXX XXXX” (8-byte sample weight) + tab + Moisture content “XXX.XX” (6-byte moisture content)
+ delimiter

B Final measurement output format

“” 4+ tab + “XXX.X” (5-byte measuring time) + tab + “XXX” (3-byte sample pan temperature) + tab
+ “AXXXXXX” (8-byte sample weight) + tab + Moisture content “XXX.XX” (6-byte moisture con-
tent) + delimiter
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16. Maintenance

16-1 Performing Maintenance

A Turn the power off and disconnect the power cable. Allow the heater and other parts
cool down to ambient temperature before performing maintenance.

Removing and reinstalling parts and components

Remove the sample pan, then the sample pan handler, sample pan supporter, and wind shield in
this order.

See “6. Assembly and Installation of Main Unit” on p. 9 for instructions on how to install parts and
components.

(1) Wipe away any dust or residue of spilled samples.

(2) Maintenance of the main unit
® Use a soft, dry cloth to wipe away any dirt or soil.
® Avoid applying strong pressure when wiping even if you find dirt or soiling difficult to remove.

® |[f you find it particularly difficult to remove dirt or soiling, wet a cloth in water or in water with a
small amount of neutral detergent, wring the cloth thoroughly, and wipe. Next, rinse the cloth in
water and wring it out to remove any detergent and wipe again and then allow to dry.

(3) Maintenance of parts and accessories

® Remove the spoon, spatula, sample pan, and wind shield from the main unit and wash in water
with a soft sponge.

® Reattach to the main unit and wait until they completely dry before using the unit again.

* When using detergents, be sure to follow the instructions for use provided with the detergent.

Never use paint thinner, benzene, or any volatile cleaning agents or any abrasive cleansers or
polishes.

* Never use wire brushes or other hard cleaning tools.

QopP
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16-2 Replacing Fuses

(1 Turn the power off and disconnect the power cord from the unit.

(@ The fuse holder is located at the rear of the unit. Insert a slot screwdriver or similar
tool from the top of the fuse holder and pull the fuse holder towards you.

(® Remove the fuses from the fuse holder and check if any are burned out.

(@ If there are no burned-out fuses, return the fuse holder to its original position. Re-
place burned-out fuse(s) with spare fuse(s) (8A).

(® Return the fuse holder to its original position in the main unit.
(® Insert the power cord back into the main unit.

* Should the fuse(s) blow out repeatedly after replacement, contact your Shimadzu
representative.
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17. Parts List

Standard Accessories

ltem Part number Description
Sample Pan 321-63314

Sample Pan Handler 321-63315

Wind Shield 321-63316

Sample Pan Supporter 321-63317

Spoon Spatula Set 321-63318

Fuse, 8A, 2 pcs Set 321-63319 Rated 8A/250V

Aluminum Foil Sheet 10 pcs Set

See below for order

Protection Cover

See below for order

Optional Accessories and Consumables List

Item

Part number

Description

AC Adapter 120V

088-52083-46

For Electronic Printer.

AC Adapter 230V

088-52083-45

For Electronic Printer.

Thermal Printer Paper (10 roll set)

321-63306-08

RS-232C Cable

321-63308

Temperature calibration kit

321-64130

Aluminum Foil Sheet 500 pcs set

321-63320-02

Protection Cover 5 pcs set

321-64193

Electronic Printer

321-63305-02

For 230V

Connection cable and Thermal
Printer Paper 1 roll are included.

321-63305-03

For 120V

Connection cable and Thermal
Printer Paper 1 roll are included.
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{Printer cable) P/N:321-63307

MOC-120H
Side
D-sub9P

Plug

® Specifications of Printer cable and RS-232C communication cable

{RS-232C Cable) P/N:321-63308

MOC-120H
Side
D-sub9P

Plug

Printer Side

1 1 D-sub9P
2 3 Plug
.4 %

4 4

5 e ’:

6 6

7 7

8 8

9 9

PC Side

1 1 D-sub9P
2 2 Socket
3 3

4 6

5 SIGNAL 5

GND

6 4

7 8

8 7

9 9
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Shimadzu Corporation

SHIMADZU CORPORATION. International Business Department
3. Kanda-Nishikicho 1-chome, Chiyoda-ku, Tokyo 101-8448, Japan
Phone: 81(3)3219-5641 Fax: 81(3)3219-5710
SHIMADZU SCIENTIFIC INSTRUMENTS, INC.
7102 Riverwood Drive, Columbia, Maryland 21046, U.S.A.
Phone: 1(410)381-1227 Fax:1(410)381-1222 Toll Free: 1(800)477-1227
SHIMADZU EUROPA GmbH
Albert-Hahn-Strasse 6-10, 47269 Duisburg, F.R. Germany
Phone: 49(203)7687-0 Fax: 49(203)7666-25
SHIMADZU (ASIA PACIFIC) PTELTD.
79 Science Park Drive #02-01/08, Cintech IV Singapore Science Park |, Singapore 118264, Singapore
Phone: 65-6778-6280 Fax: 65-6779-2935
SHIMADZU SCIENTIFIC INSTRUMENTS (OCEANIA) PTY. LTD.
Units F, 10-16 South Street Rydalmere N.S.W. 2116, Australia
Phone: 61(2)9684-4200 Fax: 61(2)9684-4055

SHIMADZU SCIENTIFIC INSTRUMENTS (TAIWAN) CO., LTD.
11F, No. 37, Dongxing Rd., Xinyi Dist., Taipei City 11070, Taiwan
Phone: 886-2-8768-1880 Fax: 886-2-8768-1883
SHIMADZU DO BRASIL COMERCIO LTDA.
AV.Tambore, 576 - Tambore - Barueri, Brasil CEP 06.460-000
Phone: 55(11)2134-1677 Fax: 55(11)3611-2209
SHIMADZU (HONG KONG) LIMITED

Suite 1028 Ocean Center, Harbour City, Tsim Sha Tsui, Kowloon HONG KONG
Phone: (852)2375-4979 Fax: (852)2199-7438

SHIMADZU (CHINA) CO., LTD.

Block E, No.570 West Huaihai Road, Shanghai, 200052 P.R. of China
Phone: 86(21)2201-3888 Fax: 86(21)2201-3666
SHIMADZU MIDDLE EAST & AFRICA FZE
Warehouse No. RA08UCO02, Jebel Ali, Dubai, P.O. Box 262081 United Arab Emirates
Phone: 971(4)883-6668 Fax: 971(4)883-6808

URL https://www.shimadzu.com/





