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This manual and Marks

All safety messages are identified by the following, “WARNING” or "CAUTION?, of
ANSI Z535.4 (American National Standard insfitute: Product Safety Signs and
Labels). The meanings are as follows:

A potentially hazardous situation which, if not avoided,
WARN‘NG could result in death or serious injury.

A potentially hazardous situation which, if not avoided,
CAUTK}N may resulf in minor or moderate injury.

This is a hazard alert mark.

This mark is the IEC417 mark for "Caution. Hot surface™
Do not touch parts affixed with this mark without adequate protection.

This mark informs you about the operation of the product.

This manual is subject fo change without notice at any time to improve the
product,

Product specifications are subject to change without any obligation on the part
of the manufacturer.

Under the copyright laws, the instruction manual and the software (program)
described in it are copyrighted, with afl rights reserved.

The software may be installed into one computer and may not be installed into
other computers without the prior written consent of A&D Company. Copying
includes translation into another language, reproduction, conversion, photocopy
and offer or loan {o another person.

The purchaser may make one copy of the software for backup purposes.
The manual and the software may not be copied, in whole or part, except as
described above.

Windows is a registered trademark of the Microsoft Corporation.

© 2004 A&D Company,Limifed Al rights reserved.
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A\viarNING

a Do not use a sample that could make a dangerous chemical reaction and cause an
explosion or poisonous gas, when the sample is dried.

a Keep flammables away from the analyzer.

Parts of the analyzer become very hot. Materials placed near it might catch fire.

o Do not use the analyzer in ambient ignitable gas. It may cause explosion and fire.

o Use a power source (voltage, frequency, outiet type) adapted to the specification of
the analyzer. If excessive voltage is used, the anaiyzer may overheat and be
damage or cause a fire.

o Turn off the power switch and remove the power cord from the power outlet, when
replacing the halogen lamp. Touching an electrode of the halogen iamp connector
carelessly, it may cause to receive an electric shock.

o Do not disassemble the analyzer. If may cause an error, damage, receiving an electric
shock or fire. If the analyzer needs service or repair, contact the local A&D dealer.

o Avoid getting the analyzer wet. It is not a water-resistant structure. If there is leakage of
liquid into the analyzer, it may cause damage to the analyzer or receiving electric shock.

o Do not look at the active halogen lamp to protect your ayes from damage.

o Do not drop, hit or crack the glassware including the halogen lamp, to avoid an injury.

o When the halogen famp is used beyond 5000 hours, we recommend replacing the
lamp with a new one to avoid trouble.

o When discarding a halogen lamp, do not break it to avoid scattering glass and njury.

A\caution

o Do not touch the heater cover, the halogen lamp, giass-housing, pan handle, sample
pan and sample without adequate protection, it could cause a burn or scald. Parts of
the analyzer are very hot when a measurement finishes. For operation, use the
specified grips of the heater cover and pan handle. Use the standard accessory tools.

o Do not touch parts affixed with the A mark, because they may get very hot and
dangerous.

o When the analyzer is used in a room where hot air does not diffuse, it may
unexpectedly overheat. In this case, adjust the drying temperature or move the
analyzer to a place with adequate ventilation.

o Avoid leaving the analyzer in direct suniight, as that could cause discoloration of the
case or a makfunction.

MS-70 / MX-50 / MF-50 / ML-50 3



Compliance with FCC Rules
Please note that this device generates, uses and can radiate radic frequency energy.
This device has been tested and has been found to comply with the limits of a Class
A computing device pursuant {o Subpart J of Part 15 of FCC rules. These rules are
designed o provide reasonable protection against interference when this device is
operated in a commercial environment. If this unit is operated in a residential area, it
may cause some interference and under these circumstances the user would be
reguired to take, at his own expense, whatever measures are necessary o
eliminate the interference.
{FCC = Federal Communications Commission in the U.S.A.)

Compliance with Council Directives
This device feafures radio interference suppression and safety regulation in
compliance with the following Council Directives
Councit directive 89/336/EEC  EN61326 EMC directive
Council directive 73/23EEC ENB1010-1  Low voltage directive

ENG1326  Emission and Immunity.

4 MS-70 7 MX-50 / MF-50 / ML-50



A&D ngtruments Lid
24 Blacklands Way
Abingdon Business Park
; . Abingdon, Oxlordshire
OX14 1DY United Kingdom

ARD INSTRUMENTS Tel: 444 (611735 550470
Fax: +44 (011235 550483

email: info@aandd-cu.net
internet: http:fiwwavaandd-eu.net
Vat No: GB 596 1273 15

Ce

A & D Instruments Ltd, hereby declare that the following weighing product conforms to the requirements of
the council directives on ...

Electromagnetic Compatibility (EMC) 89/336/EEC
Low voltage equipment (LVD) 73/23/EEC amended by 93/68/EEC

provided that they bear the CE mark of conformity as shown above,

MF, ML, MX and MS Series Moisture Analyser

Standards applicable :
BS EN 61326 Electrical equipment for measurement, control and laboratory use - EMC requirements

BS EN 61010 Safety requirements for electtical equipment for measurement, control and laboratory use.

CE Mark First Appiied May 2002

Signed for A&D Instruments in Oxford England April 2005

Takeo Goto
Managing Director

...Clearly a Better Value

Registersd in England Na: 2669110 - Registered Ofiice: 24 /26 Rlacklands Way Abtngdon Oxon OX14 1DY
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~---Caution for Measurement Safety ~—-

a
u]

Do not install the analyzer in a dangerous place.
Maintain the following ambient condition to operate the analyzer.

5°C to 40°C (41°F to 104°F}, 85%RH or less {no condensation)
Keep flammables away from the analyzer.
Do not put anything on the heater cover.
Do not instali the analyzer in a small airtight room. If the analyzer is used in an
airtight room, hot air does not diffuse, the sample may unexpeciediy overheat, In this
case, the safety circuit of the halogen lamp activates. Move the analyzer 1o a place
with adequate ventilation or adjust the drying temperature.
There is the voltage label on the back pane! of the analyzer.
Confirm that voltage, frequency and outlet type is correct for your local voltage.
Confirm that the rated voltage of the halogen lamp is correct for your power supply
voltage. (Refer to 14.4.Troubleshooting)

Voltage Label | Power Supply Voltage | The Rated Voltage of Halogen Lamp
100 - 120V | AC 100 Vto AC 120V AC 120V
200- 240V | AC 200V to AC 240 V AC 240V

Ground the analyzer using the ground terminai of the power cord.
Do not change the setting of the Il swilch on the rear of the analyzer. If the
incorrect setting is used, it may damage the analyzer or cause a fire.

-—~Caution for Precision Measurement——

(W)

0o ooo

Confirm the following condition, because the weighing sensor (S.H.5.) is very sensitive.
The weighing surface should be solid and free from vibration, drafts and as level as
possible.

install the analyzer in a stable place avoiding vibration and shock.

install the analyzer where it not affected by heaters or air conditioners.

Ensure a stable power source.

Keep the analyzer away from equipment that generates magnefic fields.

Discharge static electricity.

8 MS-70 / MX-50 7/ MF-50 / ML-50



———Caution for Measurement Safety ——- Grip of heater
Operate the analyzer using the following procedure. |cqyer
Put the sample pan in the correct position.
Handle the grip of the heater cover to open and Grip of pan ||
close it. handle

W]

(m]

(W]

Use the pan handie o move the sampile pan.

Do not touch hot parts around the grass-housing, :
when the cover is opened. ' |Glass-housing S
The glass-housing is very hot. it may cause a burn, |
if touched.

The sample pan and pan handie is very hot, when
finishing measurement. Allow them cool down. 1
Use the tweezers or spoon fo move the sample. e

Sample pan *—~>
Pan support — [

Grips and Hot Parts.

Hot parts are as foliows:

Use the following grips to operate the analyzer.
[

Grips of
heater cover

Do Not Mieasure a Dangerous Sample.

Do not use an explosive, flammable or noxious substance as a sampie.

Do not use a sample that makes a dangerous substance by drying it.

Do not use unknown substances,

When a sample surface becomes dry first and the inner pressure increases, the
sample may explode. Do not use such a sample.

Turn off the power switch if a sample catches fire.

The case of the analyzer is made of a flame-retardant substance (UL94V0).

Do Not Put any Flammable Matter Around the Analyzer.

During and after measurement, parts of the analyzer become very hot. Do not put
flammable matter near the analyzer.

Do not put any thing on the heater cover.

MS-70 / MX-50 / Mi-50 / ML-50 7
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Caufion for Heating (Drying).

When the drying temperatiure is set to 200°C and measurement is started, the
thermostat of the halogen lamp may work after 30 minutes. When the halogen lamp
has cooled down, the next measurement can be started. If necessary, change the
drying time and temperature.

When a measurement is started and the time passes one hour, the maximum
femperature is automatically regulated to 160°C for safety.

Operation to Stop Measurement
During measurement, the key is always effective. If there is an error or danger,

press the | STOP | key.

Put dust cover on the analyzer after it is cool.
Clean the glass-housing carefully.

Clean fingerprints from the halogen lamp to keep
ifs life. Refer to "14.2 Replacement of the Halogen
Lamp".

Avoid mechanical shock to the analyzer.

Do not disassembie the analyzer.

Protect the analyzer from excessive dust.

Use the packing box (special container} o move
the analyzer.

Clean the analyzer with a lint free cloth that is
moistened with warm water and a miid detergent.
Do not use organic solvents fo clean the analyzer.
Do not disassemble or remodel the analyzer.

Halogen lamp |

8 MS-70 / MX-50 / MF-50 f ML-50



The moisture analyzer was designed using a super hybrid sensor (5.H.S.) adopted in an
analytical balance. Therefore, the results are more precise and get greater repeatability.

An analyzer using the S.H.S. has high sensitivity, needs only a sample quantity of a
few grams, and the analysis time becomes shorter.

A 400W halogen lamp is used as the heating source and the temperature on the
sample pan can reach 200°C within two minutes.

There are five analysis modes.

standard mode ..... The moisture content can be obtained with settings of the
drying temperature and accuracy.

Quick mode ........... Sample is heated up for approximately three minutes at 200°C so
that analysis time becomes shorter. The moisture content can
be obtained with settings of the drying temperature and
accuracy. ‘

Automatic mode..... When the change of moisiure conient per minute is less than the
preset termination value, the measurement is automatically stopped
and the result is obtained.

Timer mode............. The sample is dried for a preset time and the result is obtained.

Manual mode .......... This mode can stop the measurement by key operation and the
result is decided.

The heating patterns can be used for analysis mode without using the quick mode.
(For ML-50, standard drying and quick drying can be used only)
Standard drying...... Maintains a constant drying femperature.

Ramp drying ........... increases the drying temperature gently.

Step drying.............. Uses mulfiple steps of the drying temperature.

Quick drying ........... Heats up fo 200°C for few minutes and uses a constant drying
tfemperature.

The analyzer can store and recall proper individual settings for each sample using a
program number (FROG No.).

MS-70 / MX-50 ME-50 ML-50
20 seis 10 setls 5 sets

Maximum program number

The data memory function can store the results and output all of them at one time.

MS-70 / MIX-50 MF-50 ML-50
100 50 30

Maxdmum number of storable results

The software, "WinCT-Moisture", a standard accessory for the MS-70 and MX-50,
has a function that can make a graph of the change of moisture content in realtime
and has an opiimum temperature search program that judges heating at an
appropriate temperature setting.

The software, " WinCT", a standard accessory for the MF-50, is communication
software for transmitting data to a computer using Microsoft Windows.

MS-70 / MX-50 / MiF-50 / ML-50 9



a The analyzer is equipped with a serial interface as standard. It can be connected to
a printer or computer.

a The analyzer can calibrate the weighing sensor (Use special mass.) and drying
temperature (Use temperature calibrator for MS-70 and MX-50 except MF-50 and
ML-50). The analyzer can output the data required at GLP, GMP and I1SO at the end
of the calibration.

o The analyzer has a seif check function that can detect function errors.

a The analyzer displays the current change of moisiure content per minute [%/ min} in
real-time. it can be used for the reference io find the analyzing mode.

o The sample pans can be used repeatedly.
The sample pans and the disposable aluminum foil pans are included in the
standard accessories.

a There is a fest sampie that is used to check the moisture accuracy. (The fest sample
is a part of the standard accessories except for the ML-50)

o The glass fiber sheets can be used for quick and precise measurement of a liguid
sample. (The glass fiber sheets are a part of the standard accessories except for
the ML-50)

o Areference card is built into the bottom of the anaiyzer.

Principle and Use
o The moisture analyzer, based on the principle of thermogravimetric analysis, dries a
sample using a halogen lamp and obtains the moisture content in % and other
results by the difference between the wet weight and dry weight.

10 MS-70 / MX-50 / MF-50 / ML-50



o Keep the packing box to move the analyzer.
o Packing list as follows:

Heater cover |

'Grips of heater cover

Grips of heater cover |

'Bubble spirit level

Power switch

Keys 'O

AN :
[Reference card ——1 N Grip of pan handle |
Displa %Leveiiné foot

Disposable aluminum
foil pan

Sample pan !‘—"”
Pan support
Pan handie

L{Halogen lamp

Glass-housing |

Breeze break ring

Power supply

‘ Ca/ voltage label
;’_&:\7}

RS-232C serial

interface
|Power input |
[Fuse, T6.3A 250V | [Fuse, T100mA 250V |
Caution

Please confirm that the analyzer is correct for your local voliage, receptacie
type and the power cord.

MS-76 / MX-50 / MF-50 / ML-50 11



Accessory Name

Sample pan @ [\ < | Display cover |
Pan support % =

Pan handle %/

¥

- interface cable
5] /
Dust cover > %, . :
b g ) Test sample
j Sodium tartrate dihydrate, 30g

linstruction manual _|—————> Q «—————— Glass fiber sheets |
Disposable aluminum
CD-ROM | > @ foil pan
Spoen
Tweezers

-
&£

| Spare fuse, T100mA 250V |
[Spare fuse, T6.3A 250V

o=
o=

Accessory List
O : Standard accessory, — © Accessory by your order.

MS-70 MX-50 MF-50 ML-50

Pan support
Breaze break ring
Display cover
Power cord

Spare fuse
T100mA 250V

Spare fuse

T6.3A 250V
instruction manuai
Pust cover
“Test sample
Glass fiber shesis
Spoon
Tweazers
RS-232C sernial
interface cabie
Sample pan
Pan handie
Disposable aluminum
foﬁgan 100 100 100 100

CD-ROM 1 WINCT-Moisture | WinCT-Moisture WInCT -
#1. Application software for Windows.

1lol © | O olojoio

I

i

QIO|0I0I0IO| © | O |O]0|00

E
I

10

N O |O]0|0I0I0|0] O | O |O[0|0|C
ol O 10I0]0l0|0|0] © | © 00|00

NI
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LI LI se
e

Name

State and Meaning

Time

Al gram display

Preset time is displayed at {imer mode

At measurement

Analysis fime

5 Temperature of At gram display | Set temperature of sample pan
sample pan At measurement | Current temperature of sampie pan
PROG: Program No! At gram display | Program number of measurement program
3 | MEM: Data No. Storing data : Data number of data memory function
Analysis mode At seifing i Symbols: 5¢d, Gue, U-A, U-t U-n
Vaiue At gram display Sample guantity [a]
At measurement Current moisture content [%]
5 I Accuracy Accuracy indicator of measurement
Operation indicator | Indicator of heater cover, sampie and drying process
Sample needs at ieast 0.1 g or more to start measurement.
Lights when heater cover is closed |
6 E E—/
12&1\ Biinks during measurement. Disappears when not measuring |
Sample mark: Lights when the sample is 0.1 g or more. |
Proper sample| Reference of sample quantity
indi ,< quantity range | for standard mode and quick
7 1 Level indicator " mode.
lﬁﬁﬁ&ﬂilml}ﬂ[}ﬂ[
' Standard mode - \
6 Target quantity Q‘lts glr:y Gk mode ; Target quantity of sampie [g]
i Aufomatic mode | Preset fermination value [Ye/min]
Drying rate At measurement . Current drying rate [%/min.}
Measurement unit
% MOIST Moisture content W-D v100
W is based on W w i
% MOIST Moisture content (Atroy _W-D 4q .
D is based on D 5 X 0 | W Wet sample mass
o,
° % RDﬂ,%ST Dry content \?V x100 : D: Dried sample mass
4]
% M(\?&?g Ratio \g x100
g Gram value
Healing pattem  #1
Standard drying | Maintains a constant T— :
S drying temperature. l -1ying temperature
10 Ramp drying Increases the drying //————
— femperature gently. tDrying temperature
Step drying Uses muliipie steps of _ f
— the drying femperature. [ T Drying tempesature
Quick drying . i
[ e Quick mocde iapprox, 3min. | 1Drying temperature

MS-70 / MX-50 / MF-50 / ML-50 13




#1  ML-50 can select "standard drying " and "guick drying” only.
#2 ML-50 does not display "heating pattern”.

Display Samples for Analysis Mode

. Symbols Gram display
Analysis mode - . .
( during setiings) (after settings and before measurement)

Standard mode Std ;’" 195« EBBG . '\{Target quanﬁty i

N Nl ?"‘%‘m l:';'? i Nisi ‘Uu (;\E‘\
Quick mode Juc e 2005, T{Target quantity |
Automatic mod g - ¢ = a4 |Preset termination value

utomatc modae 1) 155« SOUU of ana;yZing mode
Timer mode U-t . £oan Preset time
LR g
- Y =

Manual mode U 195 500D,

Key Operation and Key Functions
Keys Function and action
Stores or recalls measurement program with the program

rroskaky number during the gram display.
Q j PROGRAM Selects a heating pattern while the drying temperature is

selected.

SELECT | Selects item in the measurement program.

@@ . 1

Changes value of item in the measurement program.

ENTER

Stores current condition in the measurement program number.

@ ENTER Output data af measurement.
@ START Start prepared measurement

Sample needs at least 0.1 g or more to start measurement.
STOP Stop current measurement

) | RESET

Sets the display fo zero in the unit of gram. Cancel key.

14 MS-70 / MX-50 / MF-50 / ML-50




Caution

Select the place to install the analyzer. [Bubbie spirit level

Refer io "2.1.Instaliing the Analyzer”.
©
NG

Level the analyzer by adjusting the leveling feet oK
and confirm it using the bubble spirit level.
Leveling foot |-

Voltage label

Read the power supply voltage fabel on the back of

the heater cover.

Confirm that voltage, frequency and outlet type

is correct for your local voltage.

Confirm that the rated voltage of the halogen

lamp is correct to your power supply voltage. i
Cutlet with a

Voltage The Rated garth terminal Example
Labal | Power Supply Voltage | Voltage of the

Halogen Lamp

100 - 120V | AC 100V to AC 120V AC 120V
200-240V | AC 200V io AC 240V AC 240V

Confirm that the power switch is set
to the "OFF" position.

Connect the power cord. Ground
the analyzer with the earth
terminal on the power cord.

Align the guide hole of the breeze
break ring to the guide on the body. Hicte on ooy
install the pan support.

Align together the A signs on the
pan support and body.

| Breeze break ring

[Sigr A on pan support

G
Put the sampie pan on the pan

handie.
And hook the pan handie on the W
notch in the rim of the breeze

break ring.
Notch in the rim

For the disposable aluminum foil pan,
place it on the sample pan.

Notch in the rim

MS-70 / MX-50 / MF-50 / ML-60 15



Adjust the built-in clock and calendar before use.

5.2.1. Operation

1. Turn on the analyzer.

The gram unit (of weighing mode) is displayed. l 0000g l
2. Press and hold the key to display [ [T fdd | SD
| L Add 1
3. Press the key fo display the calendar. prn
Example: 15th April, 2002 )

To time

4. To skip the calendar settings. 0 (20415 ]
Press the ¥ or {f] key to proceed step 5. Date adjustment
To adjust the calendar setfings. @

Press key. Adjust the calendar using the ser
foliowing keys. 5 @

SELECT | key......Selects a figure. !_L/nd ERD i
U key oo, Selects a value for the figure. Hed L
ENTER | key ....... Stores the current date and

proceeds o step 5.
key ....... Cancels the adjustment and
proceeds to step 5.

Symbols and arrangement of the calendar

Yad e, Year, month, day
agdYd Month, day, year
gnl e Day, month, year

The arrangement of the calendar is used for the report
of GLP, GMP and ISO.

5. Time is displayed. 12-34-5h g

Time adjusiment

6. To finish the adjustment.

Press the key to proceed step 7. @
To adjust the clock.

Press the key. Adjust the clock using the @ MCT)
following keys. ] 12345k I

SELECT | key......Selects a figure.
U Mkey . oo Selects a value for the figure. Cy
ENTER | key ....... Stores time and proceeds {o O e
step 7.

key .......Cancels the adjustment and

proceeds to step 7. af i
7. When finishing the adjustment, is displayed. Q
Press the key fo return to the weighing mode. i 0000g |
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5.3.1.

Operation of the sample

Use a proper sample quantity. If the guantity is small, precise results may not be possible.
if the moisture content of the sample {example: plastic) can be estimated that is less
than 1%, the mass of moisture is not enough for the measurement, when measuring
light sample, the result may not be accurate. Consider the following sample mass for
the measurement.

An estimate of moisture content 1% 0.5% 0.1%

Necessary mass for measurement 2 g at least 5 g at least 20 g at least

oo We

If the measurement is repeated, maintain the same sample quantity.

Crush grain samples to a small, uniform powder for a quick drying process.

Spread the sgmp!e .as evenly as possible. _ ' _
The analyzer is designed to measure the moisture content

of the sample by its weight change. If the sample includes No goad Good
volatile matter, it may vaporize during drying causing a measurement error.

When measuring a liquid or liquid state sample that may make a film on the surface,
we recommend you use a glass fiber sheet (AX-MX-32-2).

5.3.2. Operation of the analyzer

MS-70

Press the key to display the zero value before Q
each measurement. | 00009 i
Check that the displayed sample weight is stable before i
measurement. Press the key to start a )
measurement. I
Select the proper Analysis Mode to finish a measurement. 543% seimin
Use the change of moisture content per one minute [%/min] | Resuilt display |

that is displayed during measurement as a reference value.

The analyzer needs a pre-heafing process before measurement. When measuring

samples repeatedly or continuously, the first result is always different from the others.

The pre-heating process is as follows: Put a sample pan, instead of a sample, on the

pan. Press the key fo heat it. The analyzer temperature becomes equilibrium.

Use a sample on the sample pan that has cooled to room temperature. VWhen a sample

is put on a hot sample pan, the moisture content is diffused before measurement, and

precise results are not possible. We recommend you use multiple sample pans.

Do not pile up sample pans during a measurement.

Avoid drift and vibration of air conditioners. It may cause "measurement error” and

"unstable value". In particular, because MS-70 is sensitive instrument, it is

necessary fo consider these influences.

When the difference between ambient temperature and sample temperature is

small, it may cause temperature control error.

Example: If the heating temperature is crossed to the range of 30°C and 50°C, itis
affected by an room temperature.

Check the activation of the halogen lamp with the operation indicator.

Example: If low heating temperature is set, the brightness of hatogen lamp becomes dark.

Check the achivaiion
with biinking T,
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5.3.3.

The Glass Fiber Sheets

FE [ 0 R O 3¢

Use the glass fiber sheet fo measure the moisture content

that is included in the following sampies. When this sheet is
used, vaporization of moisture is speeded up and moisture
measurement result bacomes quick and precise.

This accessory (AX-MX-32-1) is a package of 100 glass fiber sheets
This accessory is inclued in the packing for MS-70, MX-50 and MF-50.
Purchase this accessory by your order for ML-50.

Use the glass fiber sheet (AX-MX32-1) for high surface tension liquid sample.

/

Example 1 : "Liguid Sample" Or "Meltable Sampie”

Procedure (Preparation before heating)

1
2
3

When the glass fiber sheet is used for these measuremenis, moisture is more apt to
vaporize because of expanding the surface area and space. And the glass fiber
sheet has the effect of preventing a surface film from forming at drying process.

A sample including & lot of moisture
. Milk, yogurt, soybean milk, condensed milk, kefchup, resin, liguid paste, hand soap, ete.

A sample that melts and adheres to the sample pan.
Example:Chewing gums, caramel, hony, ete.

Sample pan

Put the glass fiber sheet on the sample pan. | Glass fiber sheet

Press the | RESET | key to display zero. Zero display J000g

Soak the sample into the glass fiber sheet or put the
sample on the glass fiber sheet.

Press the key to start the measurement.

Example 2 : "If The Sample's Surface Is Apt To Carbonize”

Procedure (Preparation before heating)

1

2
3
4

When the sampie is covered with a glass fiber sheet, carbonization of the sample surface
decreases. Therefore the measurement result becomes repeatable and precise.

A sampie including a lot of sugar, protein and ol

Example:Hony, soybean powder, green tea leaves, cookies, efc.
A sample that has dark surface and is apt {o carbonize

Exampie:Coffee, peanuts, etc. ; Q
Put a glass fiber sheet on the sampie pan.
Press the | RESET | key to display zero.
Remove the glass fiber sheet.

Put the sample on the pan. Spread the sample as

Cover the sample with the glass fiber sheet. evenly as possible. i
Press the key to start the measurement.
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The standard mode can obtain the moisture content with settings of ACCURACY
and drying program {(heating patiern, drying temperature).

6.1.1. ACCURACY

ACCURACY of measurement can be set either Hi, or[LO,

The sample guantity is aufomatically selected by ACCURACY.

The termination value of the analyzing mode is auiomatically selected by
ACCURACY and minimum scale value of % display.

The analysis mode is the program to finish the measurement when a change of
moisture content per one minute becomes smaller than a preset termination value.

The settings are as follows; Specify an ACCURACY.

! ACCURACY
Model | Minimum scale AL
0.001 % 0.01 %/min | 0.02 %/min | 0.05 %/min
MS-70 0.01 % 0.02 %/min | 0.05 %/min | 0.10 %/min
01% 0.10 %/min | 0.20 %/min | 0.50 %/min
b ¢ MIX-50 0.01% 0.02 %fmin | 0.05 %/min | 0.10 %/min
reset 0.1% 0.10 %/min | 0.20 %/min
Termination - -
value 0.05 % 0.05 %/min | 0.10 %/min
MF-50 ?-:/% 0.50 %/min
= 0.10 %/min | 0.20 %/min
ML-50 0.1 %
1%
Sample guantity 10 g 5g 1g
Use Precise result <> Quick measurement
Operation

This operation explanation uses the following example of the MX-50:

Refer to "7.Selection of Measurement Method" for detail.

Input Parameters

Analysis mode

Drying temperature.................. 130 °C
ACCURACY . oo
Sample quantity................ Approximately 1 g (Automatic selection)

Analysis mode

Stored Parameters (Factory Settings for the MX-50)

Heating patiern
Measurement unit

Minimum scale value of % display

Standard drying ( )
Moisture content is based

on a wet sample

........ 0.01 %

Minimum scale vaiue of gram display... 0.001 g

Data memory function

MS-70/ MX-50 / MF-50 / ML-50

...... Not used

0.10 %/min (Automaiic selection)

% MOIST
W




1. Turn on the analyzer.

The gram unit (of weighing mode) is displayed. S 7w S R EL T
wipg nan0 |
T EEATIIGPRITERD 1L % T
Enter the Standard Mode i
2. Press the | SELECT | key fo display an analysis O
mode and press the | or 1 key to select | 5td | “’.
p @ iﬂ Y Standard mode [—\ @
e
) ‘IBS ® S'P “ % MOAST.
- LRI PATTERN T &

BELECT.

Select ACCURACY

3. Press the key to select ACCURACY. g (&
When AGCURACY is selected, [HI, MID] or LQ] blinks. ‘ — O 7

i
4. Press the [l or [l key to select L0} of ACCURACY. L g e

Standard drying
ML-50 does not display

Set Drying Temperature at the Sample Pan
5. Press the key to select the drying AN
temperature. RS , "%}
AR 1% rgyst
6. Press the[] or/f key to set 130 °C. “"‘“g“"“” h
W,
Store the Parameters and Finish the Operation End
7. Pressthe key to store the parameters. !
The weighing mode is automatically displayed. - =N
w000 |

-
" ERRTG PATTRRN =" B

Put a Sample on the Pan
8. Put the breeze break ring, pan support, pan handle
and sample pan in order. (With no sample.}

9. Ciose the heafer cover.

10. When displaying a stable value, Press the
key. Avoid mechanical vibration, breeze and
environmental noise during measurement. If it
deviates from zero display, press the key.

e s mu-?;_\ 4::1 i T ui ;T}
w g nnn f
| 170 AT

1
u
-
= SENTGPATIERY %

To next page
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11.

Caution

12.

Open the heater cover. Put in a sampie using the From last page
lavel indicator.

Range of proper sample E

i @FM ﬂi@ Sample needs more than 0.1 g.

1 ITUSUED Significant sample is indicated
- |segment. ’“}\_]

The sample needs to be more than 0.1 g.
Spread the sampie evenly.

If the [} key is pressed during gram display, analysis
mode, measurement unit and minimum scaie value

are displayed. If the key is pressed, the
sample mass is output.

Start the Measurement

13. Close the heater cover. Press the key @
after a stable value is displayed. | Drying temperature | _

14, If the key is pressed during measurement, = -
other units can be displayed temporarily and its S 120
measurement values can be output. i

Caution

Finish the Measurement

15.

16.

17.

18.

Do not press the key while
sampling data.

When the change of moisture content per one { ffr; -
minute (drying rate) reaches the preset termination

value, the measurement is completed and the
buzzer beeps.

Open the heater cover and remove the sample
using the pan handie.

Press the foliowing key to return fo gram display.
CENTER | key......Outputs (Prints) result.
SELECT | key ....Returns o the weighing mode.
key......Returns to the weighing mode and 1’“""* =
displays zero. z

H -
T HEATNG PATTERY £

If the same condition is used, proceed to step 8.
If changing the condition, proceed fo step 2.

The sample pans can be washed and reused.
There is the Reference card on the bottom of the analyzer.
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The quick mode can obtain the moisture content with
setlings of ACCURACY and drying temperaiure.

Sample is heated up at 200°C for approximately three
minutes so that moisture content is measured quickly.

ACCURACY

/Heat%ng paftern

200°C

Approx. 3min. | Drying temperature

ACCURACY of measurement can be set either , or .
The sample quantity is automatically selected by ACCURACY.

The termination value of the analysis mode is automatically selected by
ACCURACY and minimum scale value of % display.
Analysis mode is the program to finish the measurement when a change of moisture

content per one minute becomes smaller than a preset termination value.

The settings are as follows: Specify an ACCURACY.

i ACCURACY
Model | Minimum scale ]
0.001 % 0.02 %/min | 0.05 %/min | 0.05 %/min
MS-70 0.01 % 0.05 %/min | 0.10 %/min | 0.20 %/min
0.1 % 0.10 %/min | 0.20 %/min | 0.50 %/min
MIX-50 0.01 % 0.05 %/min | 0.10 %/min | 0.20 %/min
Preset X 0.1% 0.10 %/min | 0.20 %/min | 0.50 %/min
Termination
value 0.05 %
ME-50 0.1% 0.10 %/min | 0.20 %/min | 0.50 %/min
1%
0.1% . . .
ML-50 1o 0.20 %/min | 0.50 %/min | 1.00 %/min
Sample guantity 59 2g 14d
Use Precise result < Quick measurement
Cperation

This operation explanation uses the following example of the MX-50 :
Refer to "7.Selection of Measurement Method" for detail.

Input Parameters

Analysis mode ... Quick mode

Heating pattern..............co Quick drying (r—,. Automatic selection)

Drying temperature. ... 130 °C

ACCURACY ..o

Sample quantity................l Approximately 1 g (Automatic selection)

Analyzing mode ... 0.20 %/min (Automatic selection)
Stored Parameters (Factory Settings for the MX-50)

Measurement unit............. Moisture content is based B RMOIST

on a wet sample w

Minirnum scale value of % display........ 0.01 %

Minimum scale vaiue of gram display ... 0.001 g

Data memory function _.................... Not used
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1. Turn on the analyzer. o
The gram unit (of weighing mode) is displayed. ;b5

L AT
FEEAHNG PAEIERN 1

SE-LECT

Enter the Quick Mode

2. Press the key to display an analysis m .“’@

mode and press the [l] or [l] key to select [Gue |

T ol

‘,w el |

A

sf*/,'ﬂfuc ﬁ{} 'i % o
™ EERMNG PAYTERM [ =
Quick drying
ML-50 does not display
Select ACCURACY S@
3. Press the | SELECT | key to selec’f AGCURACY.
When ACCURACY is selected, HI, [MID] or LO} blinks. m\mg. \) |
fuc FhiN :,{}ps
4. Press the[l] or [l key to select |LO of ACCURACY. 3,., e -

BEAT AT TERY

Set Drying Temperature at the Sample Pan
5. Press the key to select the drying
femperature.

&
3

Temperature MG PATERY ™ T g

8. Press the|{] or[f] key to set 130 °C.

Store Parameters and Finish the Operation

|
7. Press the key to store the parameters. | End
The weighing mode is automatically displayed. = e
AT AN 000 ?

e

HEARE AR ERE

Put a Sample on the Pan
8. Put the breeze break ring, pan support, pan handie
and sampie pan in order. (With no sample.)

9. Close the heater cover.

10. When displaying a stable value, Press the key.
Avoid mechanical vibration, breeze and environmental
noise during measurement. [f it deviaies from zero

display, press the key.

HE N1
!
T R MG PATTERY @ o

To next page
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11. Open the heater cover. Put in a sample using the From last page

level indicator. A i
/-w-—-!Range of proper sample | Y o f
@m:m% Sampie needs more than 0.1 g. Nogood  Good
Bl Significant sample is indicated - e L TR
‘ segment. N“l " B Lt lowshi 1
L P -E
Caution e enesy ) §

The sample needs to be more than 0.1 g.
Spread the sample evenly.

12. If the | key is pressed during gram display, analysis
mode, measurement unit and minimum scale value

are displayed. If the key is pressed,
sample mass is output.

Start the Measurement
13. Close the heater cover. Press the key
after a stable value is displayed.

IDrying temperature
14. lfthe key is pressed during measurement,
other units can be displayed temporarily and its

measurement values can be output. =y s
$1l ‘435 w :’J ?/‘ i
. J% |
Caufion R R
Do not press the | SELECT | key while Analysis fime |
sampling data.

Finish the Measurement

15. When the change of moisture content per one e " Iy
minute (drying rate) reaches the preset termination 30 Uy g %
value, the measurement is completed and the MGl e

buzzer beeps.

16. Open the heater cover and remove the sample
using the pan handle.

17. Press the following key to retum to gram dispiay.
ENTER | key......Outputs (Prints) result.

SELECT | key ....Returns to the weighing mode. SELECTx,  ENTERs, Fig RESET
key......Returns to the weighing mode and Q ‘ Q e @
displays zero. T
k}éﬂ.e TP J
[NREgE Liv g

HEATISG PATIERN o -

18. If the same condition is used, proceed io step 8.
If changing the condition, proceed fo step 2.

The sample pans can be washed and reused.
There is the Reference card on the bottom of the analyzer.
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The measurement conditions of all program numbers are set to the standard mode at the
factory. The analyzer can store and recall proper individual settings for each sample with
the program number (PROG No.).
MS-70 [ MiX-50 20 sets PROG 1 10 20
MF-50 10 sets PROG 1 10 10
ML-50 5sets PROG1t05 Program number |

The same measurement program is stored in all program
numbers with factory settings. g

Analysis mode............c...c.... Standard mode KQ% v B
Heating pattern ................... Standard drying emary number |

T}
on

Caution If the data memory function is acfive, the data memory number (MEM) is

6.3.1.

displayed, in place of the program number (PROG).

Storing a Measurement Program to a Program Number

Displaying or recalling a PROG number, a measurement program can be renewed.

glug

FROG T ANAN
Press and hold the key in gram display. | "

IProgram number \g@ @

Press the [l or [f] key to select a program number

PROG ¢ ‘
|
Press the key o use the selected number. @
| End i
Press the key to edit the parameters. PROG & 1000 i
Edit parameters of a measurement program. @
Refer to "7.Selection of Measurement Methed" - Edit measurement
1 program.
Press the foliowing key to return to the gram display. @
ENTER | key......Stores parameters fo the selected number.
RESET | key......Cancels the operation and returns to the End 1
weighing mode. PROG ¢ A000g [

6.3.2. Recalling a Measurement Program with a Program Number

1.

2.

3.

MS-70

Stored measurement programs can be recalled with a program number.

PROG [/ nnNn
ULy

Press and hold the key in the gram display. Ug
PRDGRAM"\
Press the [J] or i] key to select a program number [Program number h@ &
PROG ¢ |
Press the key to use the selected number. E{i’*)
End i
PROG ¢ 0ono Gg ]
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There are five analysis modes.

Measurement Programs

Drying Program
Analyzing mode to Finish Heating pattern Ten{]);;g}a%ure
Measurement VD50
M0 M0 | M50 | Ms70 | MF-50
ML-50
Standard Measurement condition is Standard drying Standard
Mode automatically selected by Ramp drying ;n, an
Gkdd ACCURACY and minimum Step drying rying
vaiue of % display.
. When drying rate is less than
QU’CE Mode | 1 oset termination value, Quick drying
we measurement is completed
aviomatically. 30°C | 50°C
Automatic When drying; ra_te is less than to to
Mode preset termination value, 200°C | 200°C
U-R measurement is completed
automatically. Standard drying Standard
Timer Mode | Sampie is dried for a preset Ramp drying drvin
U-t time. 1min. fo 480min. Step drying ying
Measurement is completed
Manu?l“ [Vlode by the key. Max.
o 480 min.

Drying rate: Change of moisture content per one minute [%/min]

26
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7.1.1. ACCURACY of the Standard Mode and Quick Mode

ACCURACY of measurement can be set either [ HlJ, or [LO]

The sample quantity is automatically selected by ACCURACY.

The termination value of the analyzing mode is automatically selected by ACCURACY
and minimum scale value of % display.

The analyzing mode is the program fo finish the measurement when a change of
moisture content per one minute becomes smaller than a preset termination vaiue.

The settings are as follows: Specify an ACCURACY.

Drying rate: Change of moisture content per one minute [%/min]

Standard Mode

ACCURACY
Model | Minimum scale
0.001 % 0.01 %/min | 0.02 %/min | 0.05 %/min
MS-70 0.01 % 0.02 %/min | 0.05 %/min | 0.10 %/min
0.1% 0.40 %/min | 0.20 %/min | 0.50 %/min
0.01 % 0.02 %/min | 0.05 %/min | 0.10 %/min
Presst | MX-80 ™5 0.10 %/min | 0.20 %/min
Termination - -
value 0.05 % 0.05 %/min | 6.10 %/min
MF-50 ‘1)-2/% 0.50 %/min
- 0.10 %/min | 0.20 %/min
ML-50 0.1%
1%
Sample guaniity 10 g 5¢ 19
Use Precise result «  Quick measurement
Quick Mode
|
Model | Minimum scaie : ‘
0.001 % 0.02 %/min | 0.05 %/min | 0.05 %/min
MS-70 0.01 % 0.05 %/min | 0.10 %/min | 0.20 %/min
0.1% 0.10 %/min | .20 %/min | 0.50 %/min
b ' MX-50 0.01% 0.05 %/min | 0.10 %/min | 0.20 %/min
reset 0.1% 0.10 %/min | 0.20 %/min | 0.50 %/min
Termination
value 0.05%
MF-50 0.1 % 0.10 %/min | 0.20 %/min | 0.50 %/min
1%
8.1 % . . .
ML-50 Y 0.20 %/min | 0.50 %/min | 1.00 %/min
(]
Sample guaniity 5g 29 1g
Use Pracise result «>  Quick measurement
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7.1.2. Analyzing mode of the Automatic Mode

When the change of moisture content per one minute is less than the preset value,

the measurement is automatically completed.

Preset Termination Range

value fo complete MS-70 MX-50 MF-50 ML-50
2.00  %/min A A & 4
1.00  %/min
0.50 %/min Available Available
0.20  %/min Available range range
0.10  %/min Available range {Factory sefting} | (Factory setiing)
0.05 %/min range {Factory sefting) $
0.02 %/min (Factory setting}
0.01 %/min
0.005 %/min
0.002 %/min
0.001 %/min v

7.1.3. Analyzing mode of the Timer Mode

Sampie is dried for a preset analysis fime.

Drying Time 1 minute to 480 minutes.
Setting interval : 1 minute during 1 minute to 60 minutes.

5 minutes during 60 minutes to 480 minuies.
Faciory setling: 10 minutes.

7.1.4. Drying Program (Heating Pattern and Drying Temperature)

Heating pattern

Standard Mode,
Autornatic Mode, Timer Mode Quick Mode
Manual Mode
Standard dryin t Jemperature
rying ! Temperaiure Time —_
—
. Temperature Temperature
Ramp drying P K bl —
/__ } - Time ~-» i Wﬁme‘I—*' L
Temperature2 Temperature2
Step drying Temperature?"T""‘“"‘“‘: Tem?erature‘l .
— g:"ﬁme o -—Timet | | Time2

Stage 1+ Stage 2 Stage 1 ! Stage 2

200°C

Quick drying . . 3 min
- I "Temperature

"Temperature 1" can be set higher than "temperature 2" in step drying.
ML-50, can select standard drying and quick drying only, does not display heating pattem.
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How to Select quick mode (Extracts) seper

Press the key during the gram display. OuUick mode @
Display using the [J] or [} key. ®
ML-50 is does not display heafing pattern. e

How to Select a Heating pattern without quick mode (Extracts) smgors
Press the key to select temperature -
during the gram display.

Press the key to select a symbol of

heating pattern are displayed in order.
ML-50 can select standard drying and quick drying only.

Display examples during settings

Temperature
®oen, %5 f i
> [Timel F——pon |
Temperature . ime1 0 D s .
T RERTING FRTERR T ] Hea’ting pattern FERTRL PATTERN o
Temperature2
Tertperaiure - MompesirsZ oy,
Time ——0.0% [ Time2 |—-20.0 .

HEATHG PATTERN +— HENTING PATFERH e

| Heating pattern |

| Heating pattern

Drying Temperature at the Sample Pan
Drying temperature range for MS-70........coviin 30°C to 200°C, 1°C interval.
Drying temperature range for MX-50, MF-50 and ML-50 ....... 50°C to 200°C, 1°C interval.
When a measurement is started and one hour passes, the maximum temperature is
automatically regulated to 160°C for safely.

7.1.5. Measurement Unit

Unit Formula Display
Moisture content is based on W-D % MOIST
x 100
wet sample mass %1 W W
Moisture content (Atro) is based on W-D 100 % MOIST
dried sampie mass D D
D x100 % RATIO
Dry content W D/W
: W y100 % RATIO
Ratio %2 D WD
Gram value _ g
W: Wet sample mass D: Dried sample mass

*1: Factory settings
%2: When result reaches to 998%, measurement is stopped.
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7.2.1.

1.

Select a Program Number to Edit the Measurement Program

Standard Drying
This explanation uses the following parameters and sample displays of MX-50.
! Drying temperature ‘ Drying temperature
Time
Standard Mode, Automatic Mode, Manual Mode Timer Mode
Common ltems
Program number ..........cccoecioiiiiiinnn 2 (PROG2)
Drying program  Heatling pattern.................. Standard drying ( T}
Drying temperaiure ............. 160°C " TOET
Measurement Unit............ceeeerrrecorecesnecnas Moisture content |~ " qn
Minimum scale value during measurement ..0.01 %
Minimum scale value of gram dispiay.......... 0.001g
Sample quantity..........ccoooeveeei Approximately 5 g
Data memory function ... Not used

items for Sfandard Mode
Analysis mode ..o Standard mode (Symbol: [ 5td |)
ACCURACY .....ooooemeiereeseeeeeesreeneseeeneeens.
Analyzing mode to finish a measurement........ Automatic setting by ACCURACY

liems for Automatic Mode
ANalysis MO ..o Automatic mode (Symbol:
Analyzing mode to finish measurement........... 0.05 %/min

items for Timer Mode
ANalysis MO ..o Timer mode (Symbol: | U-E )
Analyzing mode to finish measurement............ 10 minutes

items for Manual Mode
ANAlYSIS MOTE ..ot Manual mode (Symbol: [ -5 |)

Display the gram unit {of the weighing mode).

2. Press the key and press the [l or
I key to select a program number. m@
3. Press the | ENTER | key to use the number. (Program number }—\@ @
PROG ¢
4. The analyzer displays and refurns to the | —
weighing mode. Q_)
Caution [f the data memory function is active, the data End
memory humber (MEM) is displayed in place of the PROS ¢ N000g

program number {PROG).
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Select an Analysis Mode @

5. Pressthe key fo select a symbol, it will , -
blink. Select an analysis mode using the [] or i key. \ ®
If standard mode is used, select [ 5td | ER o
If automatic mode is used, select [ -7 |
If fimer mode is used, select [U-t |

If manual mode is used, select [ -7 | Automatic mode
Timer mode

Manuat mode

Set ACCURACY for the Standard Mode
6. Select ACCURACY with the key.
Select with the [§ or [ key.
When ACCURACY is selected, HI| or LO biinks.

Set the Heating Pattern seuger,

7. Select drying femperature with the key. -
Select standard dryingr—— of the bheating @
pattern with the key. imsc 0000g 1

[‘Standard drying " @

Set the Drying Temperature Broing emperature - Q

8. Set 160°C with the [J or f key. [ Drying temperalure ,  (5)" (@)

Automatic

SELEGT
mode

ORC

Preset termination value j————w—gﬁn

Set the Preset Termination Value for Automatic Mode
9. Select the preset termination value with the

key.
Select 0.05 [%/min] with the J] or [f] key.

2-Timer mode
SELECY

Set the Analysis Time for the Timer Mode

10. Select time with the key.
Select 10.0 [min] with the [J] or [ key.

Manual mode

SELECT

Set the Measurement Unit @
11. Select a measurement unit with the @ @
key. Select a moisture content (based on a wet Measurement Unit-—="—"""""" T
sample ) with the [ or ] key. | 5o |
SELECT\
Set the Minimum Scale Value of the % Display Winimur scale] L(_)
12. Select % display with the key. value of % | () (@)
Select 0.01 [%] with the [ or [f key. i y, O (% |

..........
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Set the Minimum Scale Value of the Gram Display “‘C?)\

13. Select gram display with the [SELECT | key. i S @w_/@
Select 0.001 [g] with the [[] or [1} key. value of gram ot
display 004G i

Store the Parameters and Finish the Operation

14. Press the key fo store the new parameters
for the measurement program to program number 2. [ [
Pressing the key, the weighing mode is automatically J
displayed. When PROG 2 is recalled, the settings Gram display of
can be used. weighing mode

To cancel the new parameters and return to the
weighing mode, press the key.
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7.2.2. Ramp Drying (ML-50 can not select ramp drying)

Standard Mode, Automatic Mode or Manual Mode
Refer to page 35 for Timer Mode

This explanation uses the following parameters and sample displays of MX-50.

Final drying temperature

Ramp time

Common ltems

Program number ..o 3 (PROG3)
Drying program  Heating pattern................. Ramp drying { — )
Final drying temperature..... 160°C
Ramp fime..........coe 5.0 minutes S—
Measurement Unit............oviinininnccec: Moisture content | M?VE;,ST
Minimum scale value during measurement..0.01 %
Minimum scale value of gram display........... 0.001 g
Sample quantify..........ccccorrvinieee Approximately 5 g
Data memory function ... Not used
tems for Standard Mode
ANalYSIS MOGE ........coovveiveeeeeeeeeen e, Standard mode (Symbol: | 56d )
ACCURACY ..o
Analyzing mode to finish measurement............ Automatic setting by ACCURACY
items for Automatic Mode
Analysis Mode .........ccooeveiimvrinrircne e Automatic mode (Symbol: | #-7 )
Analyzing mode o finish measurement............ 0.05 %/min
ltems for Manual Mode
Analysis MO .........coceveviiie e Manual mode (Symbol: )
1. Display gram unit (of the weighing mode). 1PROG TOnnn g
Select a Program Number to Edit the Measurement Program
2. Press the key and press the [|] or
It key to select a program number. ”@
3. Press the key to use the number. [Program number 1"\@ C@
i 1PROG Ei
4. The analyzer displays and returns to the __
weighing mode. &_)
Caution If the data memory funciion is acfive, the data [ End
memory number {MEM) is displayed in place of the FROG 3 A000g

program number (PROG).
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BELECT

\
Analysis modet\ @L)

Select an Analysis Mode

5. Press the key to select a symbol, it wil
blink. Select an analysis mode using the [ or ff]
key.
If standard mode is used, select [5Ed |

}Uﬁ

If automatic mode is used, select [ - | Automatic mode
. = b Standard
If manual mode is used, select [U-7 ] Manual mode mode

Set ACCURACY for Standard Mode

6. Select ACCURACY with the key.
Select with the I} or [f] key.
When ACCURACY is selected, Hl or |LO! blinks.

Set the Heating Pattern L

7. Select drying temperature with the key.
Select ramp drying .— of heating pattern with

the key.

! Final drying femperature }\

Set the Final Drying Temperature

s
8. Set 160°C with the ] or [t key. Hec O000g |

Set the Ramp Time
8. Set 5.0 minutes with the [J] or [f] key. o

nannna
wuug 1

s,m, Automatic
mode

()
(@ (o)

| Preset fermination vaiue }——_—005

Yefimin

Set the Preset Termination Value for Automatic Mode
10. Select preset termination value with the
key. Select 0.05 [%/min] with the [J] or [ key.

Standard mode §
Manual mode

Set the Measurement Unit

11. Select measurement unit with the key.
Select a moisture content (based on a wet
sample ) with the [}] or [ key.

(
Minimum scale (@ (&
value of % display @ O

Set the Minimum Scale Value of the % Display
12. Select % display with the key.

Select 0.01 [%)] with the [ or [] key. 1 g} %
) ) . SELEG'.'\
Set the Minimum Scale Value of the Gram Display Wit - (J
13. Select gram display with the key. value of gram \@ @
Select 0.001 [g] with the [J or [T key. display ~illlg |
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Store Parameters and Finish the Operation

14. Press the key to store the new parameters of
the measurement program to program number 3.
Pressing the key, the weighing mode is automatically
displayed.
When PROG 3 is recalled, the settings can be used.

To cancel the new parameters and return to the
weighing mode, press the key.

ENT
@
I‘IBO"C QEBG g [

-

Gram display of j
weighing mode

Timer Mode

Refer to page 33 for Standard Mode, Automatic Mode or Manual Mode

This explanation uses the following parameters and sample displays of MX-50.

Final drying temperature

Ramp time
Drying time
Common ltemns
Program number ........oovvvevemvner e 4 (PROG4)
Analysis mode ..o Timer mode (Symbol: | U-£ |)
Drying program  Heafing pattem.................. Ramp drying { — )
Final drying temperaiure..... 160°C
Ramptime........ccoee 5.0 minutes
Drying fime ... 10.0 minufes -
Measurement unit ..o Moisture content | M?JVST
Minimum scale value during measurement..0.01 %
Minimum scale vaiue of gram display........... 0.001¢g
Sample quantity...........coooorerrn i Approximately 5 g
Data memory function ... Not used

1. Display gram unit (of the weighing mode).

Select a Program Number to Edit the Measurement Program

2. Press the key and press the [{] or

key to select a program number.

3. Press the key to use the number.

|Program number ; //
® ®

BROG 4
4. The analyzer displays and returns to the 1 S
weighing mode. @),
Caution If the data memory function is active, the data End
memory number (MEM) is displayed in place of the PROG ¥ 0009

program number (PROG).
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Select an Analysis Mode

5. Press the key to select a symbol, it Aralysis mode
will blink. Select of the timer mode with

the [{] or [f] key. (Press these keys to select it) pek |
Set the Heating Pattern 5@
8. Select drying temperature with the key. o

Select ramp drying — of the heating pattem )

with the key.

[ ieec

Set the Final Drying Temperature
7. Set 160°C with the [l or[f] key.

Set the Ramp Time

8. Set5.0 minutes with the [J] or f key. @kk)@

E g.é\ming - 1
Set the Analysis Time em>
9. Set 10.0 minutes with the [ or [ key. @(&J@)
ligmf . |

Set a Measurement Unit
10. Select a measurement unit with the
key. Select moisture content (based on a wet

sample )} with the [ or ] key. Measureme?t unt
Set the Minimum Scale Value of the % Display ‘SECEO
11. Select the % display with the [ SELECT ] key. (@
I 01 1% with th kev. Minimum scale e
Select 0.01 [%] wi © m or[fjkey value of % display SB [% 1

Set the Minimum Scale Value of the Gram Display s@
12. Select gram display with the key. Ve —ry @ = @
Select 0.001 [g] with the §} or 1 key. vaiue of gram (=<3
display L 1D 1

Store the Parameters and Finish the Operation @

13. Press the key to store the new parameters
of the measurement program to program number 4. oo, Uillg |
Pressing the key, the weighing mode is -~
automatically displayed. When PROG 4 is recalled, Gram display of j
the settings can be used. weighing mode

To cancel the new parameters and return to the
weighing mode, press the key.
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7.2.3. Step Drying (ML-50 can not select step drying)

Standard Mode, Automatic Mode or Manual Mode
Refer to page 39 for Timer Mode

This explanation uses the following parameters and sample displays of MX-50.

Drying temperature 2 ‘

Drying temperature 1 E
Time 5

Stage 1 Stage 2 |
"Temperature 1" can be set higher than “femperature 2" in step drying.

Common liems

Program number .........cooovveveeivers e 5 {(PROGS)
Drying program  Heating pattern.................... Step drying (=" )
Drying temperature 1.......... 120°C
Drying temperature 2 .......... 160°C
TIME et 5.0 minutes .
Measurement Unit.........cooovvnecirirccncnns Moisture content | M%I\?T
Minimum scale value during measurement ..0.01 %
Minimum scale value of gram display........... 0.001 g
Sample guantity.................... o Approximately 5 g
Data memory function .................ccoee e Not used
ltems for Standard Mode
Analysismode ... Standard mode (Symbol: )
ACCURACY ..o s
Analyzing mode to finish measurement............ Automatic sefting by ACCURACY
items for Automatic Mode
AREIYSIS MOUE ......oooveeeeevceeees e, Automatic mode (Symbot: | -8 ])
Analyzing mode fo finish measurement............ 0.05 %/min
ltems for Manual Mode
Analysis mode ... Manual mode (Symbol: | J-n |)
1. Display gram unit (of the weighing mode). !PROG " 0000g

Select a Program Number to Edit the Measurement Program

2. Press the key and press the [{] or m

key to select a program number.

|Program number ]—\ -
3. Press the key to use the number. proc SC@
4. The analyzer displays and returns to the @
weighing mode.
i
Caution If the data memory function is active, the data End
memory number (MEM) is displayed in place of the PROG S D000

program number (PROG).
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Select an Analysis Mode s?.scrj
5. Press the key to blink a symbol, it wil st

blink. Select an analysis mode using the [ or ] key. EEVSE?\ @
2ol

If standard mode is used, select [ 5td |

: i =
If automatic mode is used, select [U-R ] Automatic mode
if manual mode is used, select [0 |. Manual mode

Standard
Set ACCURACY for the Standard Mode @ mode
6. Select ACCURACY with the key.

Select with the [} or [f] key.
When ACCURACY is selected, HI| or L blinks.

Set the Heating Pattern

7. Select drying temperature 1 with the
key. Select step drying — of the heating

pattern with the key.

i

Drying temperature 1 stLger
Set Drying Temperature 1 | . Q
8. Set 120°C to drying temperature 1 with ® (&)
the Y or [fl key. [iz5c ] |
Set the Time SPCT)
9. Select time with the key. -
Set 5.0 minutes with the ||| or [l key. [Tme] \\ CEO
IE.'(}' fmin v }
Set Drying Temperature 2 O
10. Select drying Temperature 2 with Brona . -
the key. | Drying temperature @ @)
Set 160°C with the | or [f] key. ].ﬂi’?c.".ifi"c g l

Set the Preset Termination Value for Automatic Mode
11. Select a preset termination value with the

key. Select 0.05 [%/min] with [ Presel terminaion value =" F7g
the @ or Iﬂ key. Standard mode | i
Manual mode
Set Measurement Unit @
12. Select measurement unit with the key. )
Select moisture content (based on a wet (ieasurement urit 5 Mgl:-ﬁ“i
sample ) with the [} or ff] key. Y
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Set the Minimum Scale Value of the % Display @
13. Select the % display with the key. Y a—, @ @

Select 0.01 [%] with the [J} or [I] key. value of % display -
E El’ % !
Set the Minimum Scale Value of the Gram Display
14. Select the gram display with the key. s@
Select 0.001 [g] with the [[] or [f] key. Wnom seal] (@)
value of gram AT }
display ‘iu A9
Store the Parameters and Finish the Operation ewer
15. Press the key to store the new parameters of Q
the measurement program to program number 3. [*5‘}“C 80009 [

Pressing the key, the weighing mode is automatically Gram display of

displayed. . . weighing mode
When PROG 3 is recalled, the settings can be used.

To cancel new parameters and return to weighing

mode, press the key.

Timer Mode
Refer to page 37 for Standard Mode, Automatic Mode or Manual Mode

This explanation uses the following parameters and sample displays of MX-50.

Drying temperature 2

Drying temperature 1
Time 1 Time 2 |

Stage 1 ! Stage 2 |
"Temperature 1" can be set higher than "temperature 2" in step drying.

Common Hems

Program number ... 6 (PROGG)
ANAIYSIS MOTE ... Timer mode (Symbol: [ U-£ )
Drying program  Heafing pattern................ Step drying ( r—" )

Drying temperature 1.......... 160°C
Drying temperature 2......... 120°C

TIME T 5.0 minutes
TINE 2 e 10.0 minutes
Measurement Unit ... Moisture content |~ M%NIS?

Minimum scale value during measurement ..0.01 %

Minimum scale vaiue of the gram display.....0.001 g

Sample quantity........c.coooviieiner Approximately 5 g
Data memory function ...l Not used
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1. Display gram unit (of the weighing mode).

Select a Program Number to Edit the Measurement Program PROGRAM
2. Press the key and press the [l or 5 &)
key to select a program number. |Program number "\@ (e
ROG |
3. Press the key to use the number. ip —
4. The analyzer displays and returns fo the Q
weighing mode. | End
IIDROG 5 Bﬂﬂﬂg
Caution [f the data memory function is active, the data -
memory number {MEM) is displayed in place of the
program number (PROG).
Select an Analysis Mode @

5. Press the key to select a symbol, it [Andysismode] (@) (@
will biink, Select of the timer mode with Q O

the [{j or ffj key. (Press these keys fo select it) K 0000g

Set the Heating Pattern (L)

6. Select drying temperature with the key. [ Step drying | »«@
Select step drying —— of the heating paitern O
with the key. LJQ.{»"C \, i

SELECT

e

Set Drying Temperature 1
7. Set 120°C with the [J] or [T key.

Drying Temperature 1 \

e | l
Set Time 1 SE%
8. Select time 1 with the key. : -
Set 5.0 minutes with the ] or [ key. ®
‘5.'(',)'>nin / v 1
[Drying Temperature 2 |

Set Drying Temperature 2
9. Select Drying Temperature 2 with the key.
Set 160°C with the [[] or [l key.

Set Time 2 s@
10. Select time 2 with the key. @Q

Set 10.0 minutes with the [ or [ key.
[t gt

@L

40 MS-70 / MX-50 / MF-50 / ML-50



Set the Measurement Unit
11. Select measurement unit with the key.
Select the moisture content (based on wet

sample } with the {l] or [} key.
Set the Minimum Scale Value of the % Display @
Select 0.01 [%] with the [J] or [ key. value of % display

3 uu :%

@

SELECT

)

Set the Minimum Scale Value of the Gram Display

13. Select the gram display with the key. YT Q C\
Select 0.001 [g] with the [{] or [T key. value of gram il /.
dispiay Uiig

¥

Store the Parameters and Finish the Operation

14, Press the key to store the new parameters of Q
the measurement program to program number 6. 1(6]{2;%” Lr] 0lg
Pressing the key, the weighing mode is automatically : ,L
displayed. Gram display of
When PROG 6 is recalied, the settings can be used. weighing mods

To cancel the new parameters and return to the
weighing mode, press the key.
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Use the self-check function fo check whether there is an error or inaccurate result.
During the check, the heater is furned on and the temperature sensor is checked.

Caufion
Do not put flammable matier near the analyzer.

Do not put anything on the heater cover.

8.1.1. Operation

1.

Display the gram unit (of the weighing mode).

2. Press and hold the | PROGRAM | key fo

display | {H |

Put the breeze break ring, pan support, pan
handie and sample pan in order. (Do not put
a sample on the pan.)

Ciose the heater cover.

Press the to start the check.

If is displayed, the heater cover is
not closed. When it is closed, the self-check
function is started.

The check function needs approximately one
minute.

Good result... Displays [ [# PRSS |, sounds

buzzer and returns to weighing
mode automatically.

Error ..o The buzzer sounds and an error
code is displayed.

i 0000g |

PROGRAM
Press and hoid Q

LA |

|Do not put sample

(Chedking

Weighing mode |-

Refer to 14.5. Error Message for details.

Example:
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---Test sample (Sodium tartrate dihydrate, NayCsHs0¢ - 2H20 )

]

Sodium tartrate dihydrate is used o check the accuracy of measurement for the
analyzer.

As an ideal substance on theory, sodium tartrate dihydrate includes moisture
content of 15.66% in the molecule. But the moisture content may change due to
conditions of storage.

The moisture content of 15.0 to 16.0% is obtained by the method below.

{Unit % is based on wet sample)

Sodium tartrate is contained in food (example : wine). If it may irritate the eyes and
nose, wash with water.

The test sample can not be used repeatedly. Dispose of it as flammabie matter.
In case of MS-70 MX-50 and MF-50, test sample is included in these packing list.
In case of ML-50, purchase the test sampie of accessory.

Caution A hot sample pan may cause an error, Allow the pan to cool before the next test.

Measurement
1. Enter the following parameters. _
Analysis mode ..., Standard mode (Symbol: | GEd )
Drying program  Heafing paftern............ Standard drying ( | )
Drying temperature ....160°C
ACCURACY ..o
Sample guantity.............o o Approximately 5 g is selected by
ACCURACY automatically.
Measurement unit ..., Moisture content % M?ViVST
2. Pre-heating process. O
Put a sample pan, instead of a sample, on the pan. >
Press the key to heat it. The analyzer |Pre-heating process |
temperature becomes equilibrium.
3. Pressthe key to make zero display.
Spread the sample as evenly as possible.
4, Press the key to start the measurement.
The result is displayed after 8 minutes normally.
If the results is between 15.0 to 16.0%, the analyzer
works properly.
| NEEH
5. Press the following key to complete the measurement. &
ENTER | key......Qutputs {Prints) the resulis. Seipors,  ENER reser
SELECT | key ....Returns to the weighing mode. @ ; Q or Q
RESET | key......Returns to the weighing mode and

displays zero.
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The analyzer can be connected to a compact dot-matrix printer (AD-8121B) using
the RS-232C interface. The results and record adapted to GLP, GMP and ISO can
be printed.

GLP:

Good Laboratory Practice,

GMP: Good Manufacture Practice,

1SO:

international Organization for Standardization
The statistical calculation data of the result and the graph data of the change of

moisture content per one minute can be printed using the function of the AD-8121B.
Use the AD-8121B accessory cable to connect them.

Setting List
Analyzer settings :

Use Qgﬁf ‘Z‘ B | bip switch

Prt | S-d | PUSE | iFa 9
Result and easurement __MODE_
program(Excluding a1 id ! e Bﬂl?r?E 3r1'ntin 5 ié L%
statistics caiculation) pprnting - L lus
Result with statistical I ay on yr“éj"%’io
calculation aARE AR e MODE 1 LUEHET
Trace of change of MODE 2 MODE
moisture content per ¢ { g1 |0 Interval
one minute prirting
Data for GLP, GMP and | 5 | n /> |MODE3 ﬁg"%i%
ISO i e v . Dump printing LJ;M (17

Refer to "13. Function Tabie" to detail of seffings.
Read the instruction manual of the printer.

Connect to RS-232C
interface of the analyzer.

Accessory cable |
of AD-8121B

i

Compact dot-matrix printer (AD-81218)

44

MS-70 / MX-50 / MF-50 / ML-50




9.1.1.

Example To Print The Whole Data At One Time

This example is printed items of "analyzer information”,

L L

"measurement data" and "signature space” at one time.

Preparation of Parameters

measurement program”,

Device Parameter Description
Prk 0 %1 | When pressing the [ENTER | key, the result is outputted.
Pri | Data is outputied after measurement automatically.
Analyzer | 5-d [ %1 | Resultis outputied only.
PUSE | %1 | Approx. two seconds interval in each line.
infFo | To print items at one fime.
AD-8121B | MODE 3 Dump print (Received data is printed as it is)
¥1. Factory settings

How To Print

Select a parameter to print "Measurement data". Refer to ™13, Function Table"

Prt § When pressing the [ENTER | key, the result is outputted.
Pri | Data is outputied after measurement automatfically.

Print Example

¥2: 1D number can be changed.

MS-70 / MX-50 / MF-50 / ML-50

Factory ~
Product

Serial number

ID number. 2

PROG No. <

Analysis mode. Refer 109.1.3
Drying program. Refer o ©.1.3
Measurement Unit

Wet weight

Dried weight

Measurement Result
Analysis fime

Date. Referto 8.1.3

Remarks. Referto 9.1.3
<

Signature. Refer t0 9.1.3

e
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Analyzer information

Measurement
program

Measurement data

Signature space

Refer to "12.1. ldentification Number (ID No.)"




9.1.2. Example To Print Selected ltems

This print example is printed multiple measurement data and a suit of items
specified from "analyzer information”, "measurement program” or "signature space”.
When the title data is the same, i is economical use.

Preparation of Parameters
Device Parameter Description
Prk 0 %1 | When pressing the [ENTER | key, the result is outputted.
PrE Data is outputied after measurement auiomatically.

Analyzer | 5-d %1 | Result is outputied only.
PUSE | %1 i Approx. two seconds interval in each line.

infa C To print specified item.

AD-8121B | MODE 3 Dump print (Received data is printed as it is)
%1: Factory setlings

T3~

How To Print "Analyzer information” and "Measurement Program”

1. Display the gram unit (of the weighing mode). i 0000g |
Press and hold“@
2. Press and hold the | ENTER | key.
ENIER] tey g
3. Press the key to select | L 5E | )
4. Press the key to print them. | L fS; |
5. Display the gram unit (of the weighing mode}. O
l Print i
h 4
‘ 0000g |

How To Print "Measurement Data"
Select a parameter to print "Measurement data". Refer fo " 3. Function Tabig”

Prt O When pressing the [ENTER | key, the result is outputted.
Prt | Data is outputted after measurement automatically,

How To Print "Signature Space”
1. Display the gram unit (of the weighing mode). { 0000g ]

2. Press and hold the key.

ENTER

),

Prass and hold

3
3. Press the | SELECT | key fo select , segé;j
7
4. Pressthe key to print "signature space”. | [y i
5. Display the gram unit {of the weighing mode). 5
] Print ]
h 4
| 0oty |
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Print Example

| T R M g Mgt M e gnd e Nt b A Al

——

Factory
Product

Serial number
ID number. #1
PROG No.

Analysis mode. Refer {0 9.1.3

Drying program. Referto ©.1.3
Measurement Unit

Wet weight

Dried weight
Measurement Result
Analysis fime

Daie. Refer to 8.1.3

Remarks. Refer 10 8.1.3

Wet weight
Dried weight
Measurement Result

Analysis fime

Date. Refer o 9.1.3

Remarks. Referio 9.1.3

Wet weight

Dried weight
Measurement Result
Analysis time

Date. Refer to 9.1.3

Remarks. Refer{c 9.1.3

Signature. Refer 0 8.1.3

<

A

-~

Analyzer information

Measurement
program

Measurement data

Measurement data

Measurement data

Signature space

¥1: 1D number can be changed. Refer to "12.1. Identification Number (ID No.)"

MS-70 / MX-50 / MF-50 / ML-50
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9.1.3.

Explanation for Print ltem

"Analyzer information” and "Measurement program"”

Analysis Mode A Part of Print and Description
— Standard mode |
Standard mode : ACCURACY
Skd I MIn. orld
: 14— Quick mode
Quick mode I | [ACCURACY
e MI. MIDL orld
Automatic mode
Autormatic mode - : : | _
- ] Analyzing mode o finish
. measurement ‘
Timer mode i} Timer mode |
U-t

F-—|Analysis time |

Manual mode

e
HTn

[Manual mode ]

"Heating pattern”

Heating pattern

A Part of Print and Description

- dard dryi
Standard drying I -—{Standard drying |
— “+—{Drying temperature |
—1— Ramp drying }
Ramp drying £4—IFinal drying temperature |
— ]
-1—Step drying i
Step drying —w-{Drying temperature of stage 1 ]
— -}Drying temperature of stage 2 ]
Time of stage 1 !
e -1~ Drying temperature |

ML-50 can select standard drying and quick drying only.
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"Measurement Unit"

Unit A Part of Print Formula Display

Moisiure content is based on
wet sample mass %1

w-D % MOIST
W x 100 W

Moisture content (Atro) is
based on dried sample mass

W-D % MOIST
5 X 100 D

D x 100 % RATIO

Dry content W DAV
Ratio %2 YDV x 100 % RA\;@S
Gram value — g

W Wet sample mass D: Dried sample mass

1. Factory settings
¥2:  When result reaches to 999%, measurement is stopped.

"Date”
It is printed date and time of the built-in clock in the analyzer.
Arrangement of the calendar is the same setting of the buiit-in clock.
Refer to ".5.2 Setling the Clock and Calendar ™
If you need to adjust the clock, refer to ".5.2 Setiing the Clock and Calendar "

"Remarks Space”
For instance: This space can use for a comment about samples.
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o The analyzer can be connected to personal computer using the RS-232C interface.
o The analyzer is the Data Communication Equipment type (DCE).

Use a siraighi-through type cable.

The MS-70 and MX-50 have the foliowing standard accessory cable for RS~2320

if it is necessary to connect a cable to the MF-50 and ML-50, purchase the cable of
accessory AX-MX-40. If purchasing the RS-232C cable on the market, check the
interface connections and type.

RS-232C Cable Inciuded As A Standard Accessory Of The MS-70 and MX-50
Length 2m, straight-through type for modem

Computer side
D-Sub 9 pins
Female connector
Inch screw thread

Analyzer side
D-Sub 25 pins
Male connector
Metric screw thread

The MS-70 and MX-50 have the standard accessory software "WinCT-Moisture” for
Windows. It has the function to make graphs of the change of moisture content in
realtime and has an optimum temperature search program that judges heating at an
appropriate temperature setting. Refer to "English\Readme.txt" on the CD-ROM for
the details.

The MF-50 has the standard accessory software " WinCT" for Windows. It can
transmit data to a computer and can be used to monitor data and to check the
measurement condition.

i There is the accessory AX-MX-42 of the sofiware " WinCT" for Windows.
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RS-232C Serial Interface
o Transmission system EIARS-232C

o Transmission form Asynchronous, bi-directional, half duplex
u Data format Baud rate 2400bps

Data bits 7bits

Parity EVEN

Stop bit 1bit

Code ASCH

Terminator CR LF (CR: 0Dh, LF: OAh)

Bit format RS-232C

MSB 1 -BV10-15V
Tl1l2i3ials | -0 +5Vto+15V

L Daia bits T_ Stop bit
Start bit Parity bit

Pin Connections

2 &mm, metric screw thread

D it s oS
B

R—
QGOUGGODOOGOO
.@0{:@0@_ ncoooocaoooe

MX-50 and MF-50 (DCE) Direction Computer (DTE)
Pin No. | Signal Name #2 | Description Signal Name
1 FG Frame ground - FG
2 RXD Receive data “ XD
3 XD Transmit data —> RXD
4 RTS Ready to send 3 - RTS
5 CT1S Clearfosend #*3 -y CTS
B DSR Data set ready — DSR
7 SG Signal ground - SG
162:82;9 Internal use Do not connect %1
Other Not used

%1: Normal DOS/V cables do not use these terminals.

2 Signal names of the analyzer side are the same as the DTE side with TXD and
RXD reversed.

%3: RTS and CTS control are not used. CTS output is Hi always.
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In Case of Format omitted Temperature Data (Function Table 5-d )

0
[

.
Q
=

The format consists of fifteen characters except the terminator.

A polarity sign is placed before the data with the leading zeros. If the data is zero,
the plus sign is used.

The unitis |—|..g] or [.]_1%.

The position of decimal point and minimum display are changed by models.

Sign of ASCII code

[ 0Dh  Carriage return

L=l 0Ah  Line feed

fozd 20h Space

Sample Mass Format (Gram Display)
siTl [+lofojoit]. [213]4]..|..| gl

avend .
Header Mass data Unit Terminator

Positive Overload Format (Too heavy weighing, display)
OIL], [+iolojoioigleiglElH 1[o/Rr
N S
Header “-Polarity Overload Terminator

Negative Overload Format (Too light weighing, display)
[OIL] [=[eiolalelolo[olE[+H1]91%/]F|
i S

e \
Header “-Polarity Overload Terminator

Moisture Content (during weighing or after weighing)
in case of the MS-70
isltl. [+ofol1]2] [3]4]5].|_[9% Rl

Header Moisture content Unit Terminator

In case of the MX-50 or MF-50
isiT, [+ololol2]3] (4[5l [_|%cx]F]

Header Moisture content Unit Terminator

in case of the ML-50
[sT], [Flololol1 28] T4l_]_|%%]s
=7

\“\/_/ \m_\/_._._/
Header Moisture content Unit Terminator
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In Case of Format included Temperature Data (Function Table 5-d 1)
o The first 3 figures are the temperature data.
The format consisis of nineteen characters except the terminator,

In case of the MiS-70
[1]6lo] IsITl +[olol1]2] 1314]5]_ _.loCkls]
R — e

o \‘\/' \_ﬂ/_/\.“\/m/
Unit

1 Header Moisture content Terminator

160°C at sample pan

in case of the MX-50 or MF-50
Mislol [sITl [+iololol2]3] 1415 ] |%i R
R e S~

N

Unit Terminator

Header WMoisture content
160°C at sample pan

in case of the ML-50

TieTo] IsTL +lololo[11213] 4] 1% Rl]
R wa \‘“\/""/ \..__\/__J\.\/__/
Unit

AV

3 Header Moisture content Terminator

l 1680°C at sample pan

o The analyzer can be controlied by the foliowing commands from the computer.

Add a terminator Srl'e

Lonmmetnrtond

( 0Dh. 0Ah) o each command.

Command Description
Q Outputs the current data.

SiR Outputs data continuously

C Stops data output by SIR command.

QM Outputs the data during measurement. (in other mode, QM can not use.)
START Same as the [ START | key

STOP Same as the [STOP | key

RESET Same as the [ RESET | key

ENTER Same as the [ ENTER | key

SELECT Same as the [ SELECT | key

DOWN Same as the [1] key

up Same as the [1] key

PROGRAM | Same as the [ PROGRAM | key
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o The data memory funclion automatically stores each result when finishing a measurement.

MS-70 / MX-50

MF-60

ML-50

Maximum number 100 data

50 data

30 data

o The stored data can be output to a printer at one time and can be output to a2 computer
using RsCom and Rskey that are Windows applications stored in the CD-ROM of

WINCT-Moisture or WINCT at one time.

o The stared data can be deleted at one time.
o The function can select either storing each result or not at dAEH of the function table.

Data is stored at each measurement
Data is not stored

dRth

1
!
!

ghtR

1

o When using the data memory function, is displayed.
o When displaying [FiLL |, the function can not store the next data. The function can
store new data after deleting the stored data.

Caution

o When pressing the key during a measurement except manual mode,

the result is not stored.

n SetdAbR | before measurement, if it is necessary to store each resuli with data

memory function.

MEM ACCURAGY

‘l MID

[Memory function sign

L l B v ¥
= | BEES

| 167

5.0
g

?Number of data

Full memory

ACCURACY

Jmn v

[ P A
1C
B S |

15
5.4
¢

— g

11.1.1. Preparation

!
1
REATING PATTERN —

This example selects "store result” at JALA of the function table.

1. Display the gram unit (of the weighing mode).

2. Press and hoid the key to enter the

function iable.

3. Press the key to display [dJALA]

3. Pressthe key several times and press

the [J] or[fl key to display [JREA | |.

Store result

frnn
l [SRRINIE)

g |

SELECT

|Press and hold i@

L Add

o
| dAEA |
s

5. Press the key to store the new setfings.

Press the [ RESET | key fo return to the weighing mode.
MEM | is displayed when the memory function is effective.
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5] |

;MEMD nﬂﬂﬁg ]
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11.1.2. Qutput All Data at One Time

1. Display the gram unit (of the weighing mode).

T
o 0000g |
2. Press and hold the key to display [out | Press l""“d notd @ deﬁ
ouk
3. Press the [ENTER | key to display [ st qg | FCD
|__out gg "
4, Press the [ orfi] key to display [out 5z ) (®) @
{ ouk Lo "™
5. Press the key to output the data in order. @
Data is output to the peripheral equipment (printer or e s
computer) connected to the RS-232C interface. . i out g }?
Output data in order
P oot g ™
6. When output is finished, is displayed. | End |
L fir |
7. Press the key to return to the weighing mode. @

IMEMBS 5.9539 I

11.1.3. Delete Ali Data at One Time

1. Display the gram unit (of the weighing mode). ,'WEMF y 0000g |
Press and @
2. Press and hold the key to display [out | ; ooF dHHi
3. Press the key to display [Tir ) @
Press the key to enter the made. )
| [ir ng
4, Press the [} or[f] key to display [{ir Lg | @ @
o e S
5. Press the key to delete all stored data. EC)
Ciear data
6. When deleting is finished, is displayed. | End |
" 0000g |

Il
L
Data is cleared
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The moisture content is caiculaied with a ratio of wet weight and dried weight.
Therefore, the absolute value of weighing does not influence the calculation of the
moisture content, but it is necessary to get precise weighing for GLP, GMP and 1SO.
Use a 20g mass or a 50g mass to calibrate the weighing sensor.

When calibrating the weighing sensor, you can output the calibration report adapted
to GLP, GMP and ISO.

There is a certified temperature calibrator (accessory AX-MX-43, only for MS-70 and
MX-50) to calibrate the pan temperature for precise temperature confrol.

When calibrating the temperature, you can output the calibration report adapted to
GLP, GMP and I1S0.

The analyzer can store an ID number fo be used in the calibration report. The
number can be used for management and mainienance of the analyzer

o The ID number consists of the following seven characters.
Characters |0 /1/2|3(4.5|6 7/8|8]| Space | -(hyphen)
Display Jgii|2131491516:71819 -
Characters |A|BIC|DiE|FIG|H|!|J K|L|M|N P:iQ
Display Rib Ll dlEIE LR (diEitinl|olPiT
Characters |[R[S T U|VIWX!Y|Z
Display L E s Y Y Y
12.1.1. Setting the ID Number
l M 1
1. Turn on the analyzer. cboug
The gram unit (of weighing mode) is displayed. Pressand ()
2. Press and hold the key to enter the function | (L RAdd l
fable, Then [ [L Add | is displayed. soest
(L fAdd ] play D
3. Press the key to display | | i o i
4. Press the key.
5. Set the ID number using the following keys. seieers,
Example: L Ab- id3 Q_) @@
SELECT | key ....Selects a figure. l I Ah- 123 I
R — Selects a value for the figure. prrn
ENTER | key......Stores the ID No. and proceeds 1o siep 6. @
RE‘SETA\
- )
8. Press the key fo return to the weighing mode. I — l
LULLg
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o A standard mass of 20g or 50g can be used for the calibration
o A 20g standard mass {(AX-MX-41) is recommend.
Caution
o Avoid vibration and drafts that affect the calibration. If affected, the analyzer

0

may be unable to calibrate the weighing sensor.

Use a 20g mass for the calibration, because the height between the weighing
pan and glass-housing is 26 mm. If a tall mass is used, open the glass-housing
and avoid external influence.

12.2.1. Operation

1.

2.

10.

Display the gram unit (of the weighing mode). ]

install the weighing pan, pan support and pan handle.
Close the heater cover.

PROGRAN:
Press and hold the key to display [ TH | @

|_tH |
Press the key to display [TAL] 8@
A |
Press the key to display [[AL 0| D
If 20g mass is used, ...... Press the key. (AL &

SELECT

L
®®

Sﬂﬁ!"fﬁ I

Proceed to step 8.

If 50g mass is used, ...... Press the key.
Proceed to siep 7.

ULuug

Press the [J] or [ key to select 50.000g.

Press the key to store it.
[£nd |, are displayed in order.

When displaying [[AL §], press the key
to input "Data to display ZERO". The standard
mass vaiue is displayed (Example: 20g).

Open the heater cover and put the standard mass

on the center of the pan and press the
key to input "mass value". is displayed.

Remove the mass fo return to the weighing
mode

If the report for GLP, GMP and ISO is to be
output (Refer to page 61), is displayed.
The output condition for the report Is selected in
the function table.
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Calibration Report Example for the Weighing Sensor Adapted to GLP, GMP and [SO

Preset the following parameters 1o print data to AD-8121B

Device Parameter Description
Interval PUSE | %1 | Approx. two seconds interval in each line.

Analyzer Output format infFo | Calibration report is printed at "Calibration of the
adapted to GLP, | or Weighting Sensor” and "Calibration of Drying
GMP and I1SO infFa C Temperature”.

AD-8121B MODE 3 Dump print (Received data is printed as it is)

1. Factory setlings
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o The temperature calibrator (accessory AX-MX-43)
adjusts the drying temperature on the pan. Put the
sensor on the pan and input measurement data at
100°C and 160°C.

o Each adjusiment needs fifieen minutes. The buzzer
sounds at the end.

a) is displayed after no adjustment for five
minutes during the operation and calibration is
stopped. Press any key to return to weighing mode.

o Refer to the instruction manual of the ceriified
temperature calibrator {accessory AX-MX-43).

12.3.1. Operation

Sensor pan

hermometer

1. Replace the weighing pan with the sensor pan |Sensor pan

of the temperature calibrator.

2. Curve the sensor wire so it does not touch the
heater cover and glass-housing when closing
heater cover.

Level the sensor pan.
Do not leave a gap between the pan support
and the sensor.

Level the sensor pan.
Curve the sensor wire so as noi {o touch heater cover.

3. Turn on the analyzer.
Display the gram unit {of the weighing mode)

Press and hold the key
Press the key to display [£-CAL |

Press the key.

Press the key o start the 100°C
measurament.

N o A

8. After fiteen minutes, the buzzer sounds and bilinks

[HIPC_] Adjust the blinking value to the

thermometer value using the [l or [f} key. (Example:
97°C)

9. Press the key to store the new data and
to start the 160°C measurement.
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Leave no gap

Leave no gap

11
I BIRIRIRL s f

PR@

SELECT .

)

| E-[RL |
@
5 min

Buzzer
1O NELRE
I L

@®

......




Buzzer

10. After fifteen minutes, the buzzer sounds and the display ‘ IB0°c B |
blinks [ 15°C] Adjust the biinking value to the
thermometer value using the [} or [}l key. (Example: 162°C) (® @

uesgre kJc |

11. Press the key to store the new data, to finish @

the adjustment and to return to the weighing mode. I End ]

If the report for GLP, GMP and 1SO is oufput,
is displayed. Output condition is

selected in the function table. l GLP
When the heater cover is opened during measurement or
the key is pressed, calibration is stopped and the ; I i

analyzer displays the weighing mode.

Calibration Report Example for Temperature Sensor Adapted to GLP, GMP and ISO
Preset the following parameters to print data fo AD-8121B

Device Parameter Descripfion
Interval | PUSE | %1 | Approx. fwo seconds interval in each fine.
Analyzer Output format wFo | Calibration report is printed at "Calibration of the
adapted to GLP, ! or Weighting Sensor" and "Calibration of Drying
GMPandISO | info 2 Temperature”.
AD-8121B MODE 3 Dump print (Received data is printed as it is)
%1, Factory settings

} Calibration type

100°C target value measurement value
160°C target value measurement value

......... Signature
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The function table can store the following parameters to control the analyzer.

Details of the Function Table

ltem and Display Symbol PZ‘;:“ Description
Clock CoAdy Set date and time for the buili-in clock.
Refer to "5.2. Setting the clock and calendar”
f w0
Decimal point | dF u, #1] Dot " — Select decimal point of data.
! Comma ",
J %1 | Key mode Data is output by the [ENTER | key
Data output Prt / Auto print mode | Data is ouiput after measurement.
mode 2 Stream mode Data is output continuously during
measurement.
Data memory JALR d #1| Notused.
function i Data is stored at each measurement
Form selection | 5-d U 1| Moisture content is oufput.
! Moisture confent and temperature are output 2
" H Condinuous output
Interval PUSE {1 1 Qutput with approx. two seconds interval in each line.
§ %1 | Not used
To output (print) items with "analyzer
Output format | information”, "measurement program”,
adapted fo c ' "measurement data" and ™signature | Output of
GLP, GMP and e | space” at one fime. *3 calibration
ISC To output (print) items specified from | report. *5
¢ "analyzer information”, "measurement
program” and "signature space”. 4
ID number id Set 1D number. Used for the calibration report.
Facftory Lhr Resets the analyzer to the factory settings.
settings
%1 Factory settings
%2: Use a compuier because the AD-8121B printer can not print this correctly.

%3
EL
£5:

RsTemp and RsFig contained in the software "WinCT-Moisture” that is the standard
accessory of the MS-70 and MX-50 can not output this correctly.

Refer to "9.1,1. Example To Print The Whole Data At One Time".

Refer to "9.1.2. Example To Print Selecied Hems".

Calibrafion report is outputted in "Calibration of the Weighting Sensor” and
"Calibration of Drying Temperature".
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13.1.1. Operation

1. Display the gram unit (of the weighing mode). |

2. Press and hold the key to enter the function table.

Select an ltem
3. Select an item using the foliowing keys. liem
Example: Data output mode Prt is selected.
SELECT | key ....Selects a figure.
ENTER | key......Enters to the selected item.

key......Cancels the operation and i

returns to the weighing mode.
l.ast parameter

Select a Parameter
4. Select a parameter using the following keys. Q y
Example: Auto print mode Prt | is selected. New parameter |- ¥ C
U fkey............. Selects a parameter. Op L& |
key......Stores the parameter and proceeds =

fo the next item. Q

key......Cancels the operation and returns | dAERA }

to the weighing mode. &

5 If you want to finish the operation, press the "‘“C)

key to return to the weighing mode.
| 0000g E
Example, Use Comma for Decimal Point
nn I

| Udg |

1. Press and hold the key to enter the function table. &)
| [l AdJ 1

2. Pressthe key to display [ dP | 3@

dF |

ENTER

3. Press the key to enter the item. |Last parameter ”g @
8) Iy

4. Press the [ orf key to display [#F 7] WO

P Bl |

5. Press the key to store the new parameter. D
Pk |

6. Press the key to return to the weighing ZECD
mode. { 0000 |
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Tumn off the power swiich and remove power cord during

maintenance. ON’E?“’"”!‘ oloRF

Cool down all parts of the analyzer before maintenance.

Pan support, sample pan and breeze break ring can be removed.

Clean the analyzer with a lint free cloth that is moistened with
warm water and a mild detergent.

Power cord

Dry the parts and reassemble them. Refer to "2. Precautions” and Example
"5.1. installing the Analyzer”

Do not use organic solvenis to clean the analyzer.

Use the original packing material and box for fransportation.

Clean the glass-housing when it is stained (not clear) to
maintain the drying performance.

The glass-housing can be removed by removing two
sSCrews.

Remove fingerprints from the halogen lamp to keep its life.

Do not touch to reflective surface of the metal reflector.
If the surface is fouched, it may be the cause of a drying
temperature error.

Do not touch the femperature sensor that is at the side
of halogen lamp. If the surface is touched, it may be the
cause of a drying iemperature error.

iHaiogen lamp

y
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o Replace the halogen lamp, when the drying ime is excessive or the lamp is defective.
Use the halogen lamp of accessory AX-MX-34-120V or AX-MX-34-240V that is adapted
to your local voltage. The life of the halogen lamp is approximately 5000 hours.

Caution
o Remove power cord before replacement. If the power cord is not removed during

lamp replacement, it may cause receiving an electric shock.

Read the power supply voltage label on the back of the heater cover and confirm
that the rated voltage of the halogen lamp is correct for your power supply voltage.

The Rated Voltage of
Voltage Label the Halogen Lamp Accessory number
100 - 120V AC 120V AX-MX-34-120V
200 -240V AC 240 V AX-MX-34-240V

Do not drop, throw or crack the halogen lamp. Broken glass may cause an injury.

Clean the surface of the halogen lamp. if there is a stain
or fingerprint, it may shorten life of the halogen iamp. Do
not touch the iamp directly.

Dispose of a used halogen lamp that keeps its shape. If
itis broken, giass may spread and cause injury.

We recommend that you replace the halogen
lamp, when it exceeds the rated life.

Affix the lamp wire fo the hook so that the
lamp wire does not touch the glass-housing
and heater cover.

Tumn off the power switch and remove
power cord.

|There is downward projection.

Check rated voltage of the halogen
lamp that is printed around the holder.

Check that the lamp is cool.

Remove the two screws holding the
glass-housing.

Read rated
voltage.

Remove halogen lamp.

Install the new halogen lamp so that there is
downward projection of the heat and light.

Affix the lamp wire {o the hook.

. Affix the glass-housing with the two screws.
Do not pinch the wire beiween the glass housing and fid.
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This function can set the foillowing parameters to faciory setiings.
o All measurement programs

All results stored in memory function.

All parameters of the function {able

ID number is reset o 0000000.

Order of calendar and date.

[ o Y 4

14.3.1. Operation

1. Turn on the analyzer. The gram unit {of the weighing

mode) is displayed. . - ‘ 0000g
2. Press and hold the key fo enter the function ““C’)
table. s
l L. HGU
3. Press the key to display [{ir | s@
| Lir
4. Press the key to enter the item. @
I
| Lir nao

5. Press the [l or[ key to display [{Lr [z |

Caution I

If pressing the key with and
pressing the key, operation is canceled.

6. Press the key to reset.

And is displayed. [

( (L Add
7. Press the key to return to the weighing mode., D
[ rnn
Uouug
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1.

In the Case that Proper Results are not be Obtained.

o

]

|35 S o N

]

Use the self-check function. Refer fo 8.1.5elf-Check Function .

Check repeatability. { Weigh the same mass several times in
the weighing mode.) A taller mass may fouch the
glass-housing. Use a short mass if possible. If a tall 50g mass
is used, open the heater cover and avoid external influence.

The height from sample pan to glass-housing is 26 mm.

Check whether the test sample can be measured correctly. __|Maximum height
of mass is 26 mm.

Avoid the breeze from an air conditioner and vibration.
Check sample condition. Refer to 5.3.Proper Operation for Precision Measurement

Check measurement procedure and pre-heating process. Refer to 5.3.Proper
Operation for Precision Measurement

. In Case that the Lamp does not Light or it takes Too Long to Reach the Drying Temperature.

the key.

When the heater cover is opened, power is not
supplied to the halogen lamp.

It requires six seconds to light the halogen lamp using Haiogen amp
A T et

When an overheat has occurred, power is not supplied to
the halogen lamp unfil the halogen lamp becomes cool.

Read rated
voltage

Check the rated voltage of the halogen lamp that is
printed around the holder.

Read the power supply voltage label on the back of the heater cover and confirm that
the rated voltage of the halogen lamp is correct for your power supply voitage.

The Rated Voliage of
the Halogen Lamp
100-120V AC100Vioc AC120V AC 120V AX-MX-34-120V

Voitage [abel | Power Supply Voltage Accessory number

200V - 240V | AC 200V to AC 240V AC 240 V AX-MX-34-240V

Is a fuse blown? Check the fuses after removing
the power cord. Check the rated value and put
new fuses into the correct holders.

HPower supply voltage label |

Do you measure a lower drying temperature after
a high drying temperature? If the lamp is hotter
than the drying temperature, the measurement
can not be started.

Check that the sample pan is cool. Fuse, T100mA 250V |

\dFuse T6.3A 250V |

Other cases, the halogen lamp may be defective.
Replace with a new halogen lamp. Refer to "14.2.
Replacement of the Halogen Lamp".
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Internal Error '
An infernal error indicated by the result of the self-check function. If repair is
needed, contact the local A&D dealer.

Clock Battery Error
Press any key and input the date and time. Refer fo "5.2. Setting the Clock
and Calendar ".

Clock Error
Contact the local A&D dealer o repair the analyzer.

Heater Cover Error
The heater cover is opened when starting self-check function. if it is closed,
the seif-check function is started.

Internal Error
Tum the power swiich off and then on . Check the frequency of the power supply.
Contact the local A&D dealer to repair the analyzer, if the error is not cleared.

IC Error
Contact the local A&D dealer {o repair the analyzer.

Temperature Control Error
Contact the local A&D dealer to repair the analyzer, if an error is not cleared
when turning the power switch off for more than a half hour and rechecking it.

Time Error at Temperature Calibration
There is no key operation for five minutes during temperature calibration.
If pressing any key, the weighing mode is displayed.

Positive Overload, Overweight

The sample has exceeded the weighing capacity.

If the weighing sample pan is empty and this error is displayed, contact the
local A&D dealer to repair the analyzer.

Negative Overioad, Sample Pan Error

The weight value is foo light. Check the pan, pan support and press the

key. Calibrate the weighing sensor.

If an error can be not cieared, contact the local A&D dealer to repair the analyzer.

Unsuifable Calibration mass {Positive Error}

The calibration mass is too heavy. Confirm that anything does not touch to the
pan, the calibration mass does not touch 1o the glass-housing of the heater
cover and the calibration mass value is correct. When pressing any key or
waiting for 15 seconds, the weighing mode is automatically displayed.

Unsuitable Calibration mass (Negafive Error)

The calibration mass is too light. Confirm that anything does not touch to the
pan and the calibration mass value is correct. When pressing any key or
waiting for 15 seconds, the weighing mode is automatically displayed.

Full Memory
The number of results stored in memory has reached the upper limit.
Clear the data fo store the new results. Refer to "11. Data Memory Function”.

MS-70 / MX-50 7 MF-50 / ML-50 67



MS70 | MX50 | MF50 | ML-50
Measurement method 400 W halogen lamp, thermogravimetric analysis
Drying temperature ° ° o o
raiggegat sa?nple pan 30 (21’[9(:2?0 ¢ 50 C(,;[?CZ?O c
( Increments)

. Standard drying, Ramp drying, Standard drying,
Heafing pattem Step drying, Quick drying Quick drying.
Temperature calibration By Accessory AX-MX-43 | —

Sample weight range 01gto71g | 0igtoblg
Accuracy: Repeatability of measurement, (Standard deviation)
Moisiure content *1
over 5 g sample 0.01 % 0.02 % 0.05 % 0.1%
over 1 g sample 0.05 % 0.1% 0.2 % 0.5 %
Weighing mode 0.0005 g 0.001 g 0.002 g 0.005¢g
Minimum reading
0.001 %, 0.01 %, 0.05%, 0.1%,
Moisture content 0.01 %, 0.1% 0.1 %, 1%
0.1% 1%
Weighing mode 0.0001 g 0.001g 0.002¢ 0.002g

Measurement programs

Standard mode

Sampie weight and termination value is automatically set with
ACCURACY and % display. When drying rate reaches the
termination value, measurement is automatically completed. (x2)

Standard drying, Ramp drying, Step drying | Standard drying

Sample weight and termination value is automatically set with
ACCURACY and % display. When drying rate reaches the

% Quick mode tarmination value, measurement is automatically compieted. (x2)
£ Quick drying
2 When drying rafe is less than preset termination value,
2| Automatic mode | measurement is automatically completed. (+2)
& Standard drying, Ramp drying, Step drying | Standard drying
< Apfier heating for the preset drying fime, measurement is
Timer mode automatically stopped. {(1min. to 480 min.)

Standard drying, Ramp drying, Step drying | Standard drying

Manual mode

When pressing the key at any time, measurement is stopped and
the result is decided.

Standard drying, Ramp drying, Step drying | Standard drying
Moisture content (Wet-base)
Moisture content (Dry-base, Atro)
Measurement unit Dry content
Ratio
Weight (g)
Number of memory 20 sels 10 sets 5sets
Data memory function 100 results 50 results 30 results

Communication function

RS5-232C serial interface

Operation environment

5°C to 40°C (41°F to 104°F), 85%RH or iess (no condensation)

Sample pan

$85 mm

*1: After preheating the analyzer, the data can be obtained with approximaiely 5 g test
sample (Sodium tartrate dihydrate) in standard mode (MID.)), standard drying, 160 °C

2. When change of moisiure content per one minute reaches the preset termination
value, the measurement is completed.
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MS70 | MX50 | MF-50 | ML-50

Power source, AC100V to 120V 3A or AC200V to 240V 1.5A, 50Hz or 60Hz,

Maximum current (rm.s), ; e
Maximurm consum(pticn Approximately 400W *3

External dimensions 215(W) x 320(D) x 173(H)mm, 8.46(W) x 12.60(D) x 6.81(H)in.
Mass (Net weight) Approximately 8kg (without accessories)
Accessories O : Standard accessory, - Accessory by your order.
Pan support
Breeze break ring
Display cover
Power cord +3
Spare fuse

T100mA 250V
Spare fuse

T6.3A 250V
Instruction manual
Dust cover
Test sample
Glass fiber sheets
Spoon
Tweezers
RS-232C serial
interface cable
Sample pan 10
Pan handle 1
fasbosable auminum 100 100 100 100
CD-ROM x4 WInCT-Moisiure | WInCT-Moisture WInCT —

*3: Please confirm that this analyzer is correct for your local voltage and receptacle
type and the power cord.

*4: Application software for Windows,
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Accessories

Power source.  AC adapier or alkaline batteries

Name Order number
Disposable aluminum foil pan ($83 mm, 100 pcs) AX-MX-30
Sample pan (685 mm, 100 pcs) AX-MX-31
Glass fiber s_heet, ¢70 mm, ( Flltgr paper, 100 sheets) AX-MX-32-1
Use for high surface tension liquid sample,
Glass ﬁbe_r sheet, $78 mm, ( Glass papcfzr, jOO sheets) AX-MX-32-2
The same sheet as accessory. Use liquid sample.
Test sample (Sodium tartraie dihydrate, 30gx12 pcs) AX-MX-33
Halogen lamp for AC 100V to 120V AX-MX-34-120V
Halogen lamp for AC 200V to 240 V AX-MX-34-240V
Pan handle ( 2 pcs) AX-MX-35
Tweezers (2 pcs) AX-MX-36
Spoon (2 pcs) AX-MX-37
Display cover (5 pcs) AX-MX-38
Dust cover AX-MX-39
RS-232C cable (2m, 25 pins - 9 pins) AX-MX-40
Calibration mass (20g, eguivalent to OIML class F1) AX-MX-41
WInCT-Moisture (CD-ROM: Application software for Windows) AX-MX-42
Certified Temperature calibrator (only for MS-70 and MX-50) AX-MIX-43
Peripheral equipment
AD-8121B Dot matrix compact printer
Function: Statistical function, interval printing, chart printing,
Character: 5x7 dot, height 2.5mm/01.in., 16 characters/line
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:é!ﬂrnin -19, 22, 27, 28
&) ENTER key 14
() PROGRAM key -—-rrrrmererereee 14
@, RESET key 14
sELECT\
(_J SELECT key 14
, START key 14
, STOP key 14
@ and key 14
—— . Standard drying -------- 13, 30, 43
—— . Ramp drying —-—-—-——13, 33, 35
L Step drying ----eemeeesneee 13, 37,39
— . Quick drying 13
Sign A 15
&', Operation state indicator -—--—13
lememiuingal . Level indicator —---——-——— 13
ACCURACY 19, 22, 26, 27
AD-8121B 44,70
Ambient condition &
Analysis mode g, 26
Analyzing mode 26,28
Auto print mode 61
Automatic mode ~-veaaee 9, 26, 28, 37, 38
Baud rate 51
Breeze break ring ------------— 7,11, 12, 15
Bubbie spirit level 11, 15
fAL £ 67
-LAL £ 87
Calendar 16
Calibration 56
Calibration report 58, 60
Cancel key 14
[H 42
{H no 87
{H PR&S 42
Character 56
L PF 87
{L Add 61
ft Err 67
{ a5k 42, 67
Clock 16, 61
{ir 55, 61
fir o 65

MS-70 7 MX-50 / MF-50 / ML-50
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Comma B1
Command 53
Confinuous measurement —-rrrrrmm=mrmmnm- 17
CR 52
CTS 51
dRER 54, 61
Data bits 51
Data memory 54
Data memory function 61
Data output mode 61
Decimal point 61
Display 13
Display cover 12
Disposable aluminum foil pan-—- 10, 11, 12,
15, 69, 70

dnY 16
Dot 61
dF 61
Dried sample mass 29
Dry content 29
Drying program 9,13, 28
Drying rate 26
Drying temperature - 26, 29, 34, 38, 59
DSR 51
Dust cover 12
£ 67
-E 67
Earth terminal 15
ENTER key 14
Errorl 67
Errprd 67
Errort 67
Error§ &57
Factory settings 61
FG 51
i -84, 67
Fuse 11, 12
Glass Tiber shest 12, 18
Glass-housing ------===~erem-n 7,11, 12, 64
Ll 57, 60
GLP 44 57,60, 61
GMP 44 57, 60, 61
Gram value 29
Grip 7,11
Halogen lamp-—--- 6, 9, 11, 12, 15, 64, 66
Header 52
Heater cover 11
HI 19, 22, 27
Ht Err 67
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g 61
1D number 56, 61
Indicators 13
wiFo 61
ISO 44, 57, 60, 61
Key mode 61
Kevys 13
Leveling foot 11,15
LF 52
L5k 46
LO 19, 22, 27
Manual mode —-----——mmemem g, 26, 28, 37, 38
Mass 57, 66
nd4 16
Measurement program 26
MEM 25, 54, 67
MID. 19, 22,27
MOIST /D 29
MOIST /W 29
Moisture content ---—-—r-r-r-—-28, 56, 61
aub 55
Quiput format 52, 61
Pan handle 11,12, 15
Pan support 11, 12, 15
Parity 51
Polarity 52
Power cord 11, 12
Power input 11
Power supply voltage label ------- 8, 15,686
Power switch 11,15
Pre-heating process 17
Printer 44, 70
PROG 25
PROGRAM key 14
PrE 61
Suc 26
Quick drying 28, 37, 39
Quick mode «wmweemmm 9, 26, 28, 37, 38
Ramp drying --—--—-- 8, 28, 33, 35, 37, 39
Ratio 29
RATIO D/wW 29
RATIO W/D 29
Reference card 11
Repeatability 17
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Report 58, 60
RESET key 14
RS&-232C 11, 50, 51
RTS 51
RXD 51
Sampie mass 26
Sample pan 7,11, 12
5-d 52, 83, 61
SELECT key 14
SG 51
5.6 46
Sodium tarirate dihydrate ——--------—-—43
Spoon 12
Standard accessories ——-—-—-—-——e—--- 11,12
Standard drying-----—9, 28, 30, 37, 39, 43
Standard mode-------------9, 26, 28 37, 39
START key 14
Std 14, 26
Step drying 9 28 37, 39
Stop bit 51
STOP key 14
Stream mode 61
E-LRL 59
Temperature 6
Temperature sensor 59
Terminator 51, 52
Test sample 11, 43
Thermogravimetric analysis ——--—-~-10
Thermometer 59
Timer mode ~—r-rrrwrmmm-G, 26, 28, 37, 39
Test sample 12
E-i 67
Tweezers 12
™D 51
t-A 14, 26
t-n 14, 26
Unit 29, 52
U-t 14, 26
Weighing sensor 58, 57
Wet sample mass 29
WinCT 9, 50
WinCT-Moisture g, 50
Ynd 16
Zero display 14
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