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Infrared Moisture Balance Safety Precautions

Death, injury or damage to property may result if proper safety procedures are not followed when using the infrared moisture
balance. Furthermore, some parts of the moisture balance become very hot and could cause burns if the device is handled
incorractly.

H Be sure to carefully follow all safety precautions.

Carefully read all safety information in the safety precautions and user's manual.

B Do not use the unit if it is not functioning properly.

Immediately contact our service representative if the unit malfunctions or does not operate properly.
B Meaning of Warning Indications.

The symbols indicated below are used in the user's manual, these safety precautions and on the unit itssif in order to prevent
accidents due to misuse of the product. These symbols have the following meanings:

A Warning | This symbol indicates information which if ignored could result in death or serious injury to the user.

A Caution | This symbot indicates information which if ignored could result in injury to the user or material damage.

A Note This symbol indicates information important for the understand in order to safely operate the product.
Warning Symbols Symbols Indicating Prohibited Action instructional Symbols
Fire Burn Electric Shock Prohibited Do Mot Contact with Required Disconnect Power
Disassemble  Water Prohibited Supply Cord from Qutlet
A Warning A
Fire Burn __ Electric Shock

® Do not aftempt to perform measurements on samples which may undergo dangerous chemical reactions if heated.
Doing so may result in explosion or release of poisonous gas, etc.

® Do not place flammable material near the infrared moisture tester.
Doing so may result in fire as some parts of the moisture tester become very hot.

® Do not use the infrared moisture balance with any power supply voltage other than specified voltage.
Connecting the unit to a power supply of excessive voltage will result in overheating and may cause a fire.

@ Do not touch the lamp cover or sample directly with your hands. Doing so may result in burns.

The infrared moisture balance become very hot during measurement and remains hot for some time after
measurements are made. Use the proper operating knobs and supplied tools when touching the unit.

Disconnect the unit's power supply cord from the outlet when replacing the infrared lamp.

Electric shock may result if fingers or metal objects are accidentally inserted into the lamp socket.

Digconnect the power supply cord from the electrical outlet before attempting to replace the lamp.

A Caution

® Do not attempt to disassemble or modify the infrared moisture tester.

Doing so may result in damage to the unit, electric shock or fire. If you suspect the product is not functioning properly,
please contact an authorized service representative.

@® Do not aliow the unit to become wet.

This product is not designed to be water resistant. Electric shock or damage to the unit may occur if water gets inside.
Electric shock may also result if the unit is placed on a wet surface.

® @ WO V0V
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1. Notes and Cautions

When making measurements of samples which may pose a danger above a certain
heating temperature, set the heating temperature within a safe range.

Do not use or siore this unit in any location subject to high or low temperatures, high
humidity, direct sunlight, electromagnetic noise, corrosive gas or excessive dust.

Operate the unit on a flat, stable surface.
Do not tip the unit more than necessary when moving it.
Do not drop or strike the unit or subject it to strong vibration or excessive force.

When disconnecting the power sﬁpply cord or RS-232C cable, do not pull on the cord.
Hold the plug when disconnecting these cables.

When not using the unit for an extended period of time, turn the power switch off and
disconnect the unit from the electrical outlet.

When there is danger of lightning, turn the power switch off and disconnect the unit from
the electrical outlet.

if there is any strange smell, smoke or other possibly dangerous situation, turn the power
switch off, disconnect the unit from the electrical outlet and take appropriate action.

Do not turn on the power while pressing on operating keys.
Except as otherwise specified, do not press multiple keys simultaneously.

Wait for the unit to cool down completely before covering it with the dust cover.




2. Functions and Special Features of the Model AD-4715 Infrared Moisture Balance

2.1 Principle of Measurement

This unit determines the moisture and solid components of samples by heating them using
infrared illumination and measuring changes in mass due to evaporation. This is referred to
as the dehydration mass loss method and is the simplest method for determining moisture

content and thus mandated by many public regulations related to measurement standards.

2.2 Special Features

@ The AD-4715 provides wet base (%), dry base {%) and solid component measurements.
@ The AD-4715 features a variable mass sampling format that makes measurement easier.

® The AD-4715 features 10 measurement condition areas so that area measurement conditions

can be set for a variety of samples so as to expedite the measurement process.

@ The AD-4715 features a new predicted measurement mode that allows highly precise
predicted measurements to be made quickly.

® By connecting a printer, it is possible to print out information regarding the drying state
during measurement and final measurement values as either text data or graphics.
(Graphic print out must be used AD-8120 Printer)

2.3 Applications (substances suitable for measurement)

@ This model is useful for samples from which water is the major component vaporized by
heating.

@ This AD-4715 is not applicable to samples which may undergo dangerous chemical reactions
when heated.

Almost any type of sample meeting these two conditions may be measured using the AD-
4715.



24 Specifications

Measurement format

Sample masses

Minimum measurable sample mass

: Evaporation mass loss method {Infrared heating and drying mass

loss method)

: Any mass between 1 ~ 300g
:1mg

Minimum displayable moisture content (solid component) : 0.01% (switchable)

Measurement range

Measurement precision

Display format

Display content

: Wet base standard moisture content and solid component 0~100%

Dry base standard moisture content 0~500%

: Sample 3g or greater 1+0.1%

Sample 1g or greater, less than 3g  :+0.2%

: Digital LCD display

: <When setting measurement conditions> « Setting item (7 types)

« Setting content

< During measurement > + Measurement time

* Drying temperature
» Sample mass

* Measured value (moisture or solid component)

Drying complete format (Measurement mode) : D Drying time setting (Timed measurement mode)

Measuremetit conditions area

Temperature measurement method

Temperature controf format
Temperature setting range
Heat source

Sample pan

/O Interfaces

Output data

Output format
Environmental conditions
Power supply

Power consumption

External dimensions and weight

{2 Moisture content fluctuation monitoring (automatic measurement mode)

(® Predicted final measurement value (Predicted measurement mode)

Optional area (0) ......cccoeeeennis 1
Registration area (1 ~ 9)......... 9
: By thermistor
: PID control

140 ~ 200°C (1° increments)

: 400W infrared lamp (130mm diameter)

: 130mm diameter x 15mm deep (stainless steel)
: Standard RS-232C Serial interface

For connection to optional printer or computer.

: Initial data, final data and measurement process data

(time, temperature, moisture or solid component)

: Text or graphical format (graphical format for AD-8120 only)
: Temperature 5~40°C, humidity 30~80%, no condensation
1100V AC (50/60Hz)

:410W

: (W) 194mm x (D) 319mm x (H} 331mm, approx. 5.4kg.



3. Before Getting Started

3.1 Part Names and Functions

Handle (observation window)

Infrared lamp
Lamp cover
Temperature sensor (thermistor)
Sample pan
Wind shieid
Adjustable height fegs Reflector plate
Control panel
Display

% To open the lamp cover, press the handie down to release the lock.
To close, grasp the handle and push until the lamp cover locks compietely.

Powaer supply voltage select switch
100V /220V
;, / s
120V/ 240V

Fuse holder for sub fuse

Power supply switch

Power supply inlet

RS-232C connector (printer cannector) ——— Fuse holder for main fuse

Levsl
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3.2 Parts and Accessories

@ Sample pan (2) (@ Reflector plate (1) @ Wind shield (1)
e
o t=T-1
oy
- '%:’
'(® Sample pan support (1) (® Spoon and spatula (1 each) @ Sample pan gripper (1)

" (® Extra fuses @ Power supply cord (1) 10 aluminum sheets (2 sets)

@ Dust cover @ User's Manual

Power Supply Voltage Main Fuse Sub Fuse
AC 100V ~ 120V 10A 05A
AC 220V ~ 240V 3A 03A

11



4. Getting Started (Unit assembly and installation)

(D PMace on a flat surface.
Set the unit on a flat stable surface that is resistant to
the effects of vibration and wind.

% Leave a little space behind the unit so that it is not struck
when the dust cover is put on,

(@ Check the power supply voltage
Check to make sure that the power supply voltage
select switch on the rear of the unit is set to the actual
voltage to be used.

@) Check to make sure that the unit is level.
Check the leval on the rear of the unit to ensure that
the unit is level.

{The unit is level if the bubble Is within the red circle in
the center of the level.)

i
sese

@ Level the unit if it is leaning : -
o
if the unit is not level, turn the adjustable legs so that
the bubble in the level is within the red circle.

Not level Level

@ Bubble L _ .
A The adiustable legs are located on the both of the rear
sides of the unit.

12



® Open the lamp cover

Press the handle down to disengage the lock and then
open the cover,

S
R "'\\\.\
S

L3528

(® Move the temperature sensor

Press in the protruding part on the left side of the
temperature sensor fitting and rotate the temperature
sensor down.

@ Install the infrared lamp.

Return the temperature sensor to its original

position. -

Position the temperature sensor in the prescribed
position at the front center of the lamp. Check that a
click sound is heard and the sensor is fixed in
position.

13



® Install the reflecting plate

Position the reflecting plate so that the cut is located
in the front as shown in the photo and then match the
hole in the plate with the tab.

Install the wind shield

Set the wind shield so that the cut out part is facing
forward.

@ Set the sample support in place.

Gently insert the center pillar of the sample support
into the hole in the center of the wind shield.

@ Place the sample pan.

Gently place the sample pan on the sample support.

14



@ Open the lamp cover
Press the lamp cover down until it locks in place.

@ Connect the power supply cord.
Insert the power supply cord into the inlet on the back
of the unit.
Next connect the power cord to a main outlet.

S
R
DR

@ Connect to the printer
if using a printer, use the special connection cable.

This completes assembly.

15



9. The Display and Controls

51 The Disp(:fay T - ?i@ (T
Basm 888 600665

®_ <D A
0 pes g
@—4—UNIT TEMP MODE OUTPUT CODE DATE Yo
&—1—

L [NEERENE 11 001D O D O] 0 O 0111 0111 (TEo I‘TT1'r'!_J

All indicators displayed when power turned on.
D Buzzer mark

This indicator is displayed when the buzzer volume (high or low} and time {(continuous, 15 second
intervals) is set.

@ Time (7i%)
Displays the set drying time and monitoring time. Min. stands for minutes, Sec. stands for seconds.

@ Temperature ("C)
Displays the set drying temperature and temperature during drying.

@ Hold Mark
Lights when the mass or measured value is being held (fixed display).

(® Stable mark
Lights when the weigh unit stabilizes.

® Moisture content (%) / Solid component (%) / Mass {g)
Displays the moisture content, solid component or mass.

"H" is displayed if the mass exceeds the scale range or "L" if it the mass is too low to measure.

@ Setting ltems
The 7 types blink in order. The item currently blinking can be set.

The buzzer mark blinks during buzzer setting.

Setting Content Display
Displays the set content,

©® Up Mark
Lights when the elapsed measurement time is displayed.

{During auto measurement mode or predlcted measurement mode.)

Down Mark
Lights when the measured time remaining is displayed. (During timed measurement mode.)

16



. s Yy s ™

5.2 Control Functions TARE | |erpcr
A A .. vy
- N ™
HE%ET STOP
e vy . v,
e N ™
SELECT] ENTER
. v, .. /

The various keys perform the functions described below.

Please refer to the page indicated after each item for details.

TARE
' ® Used for zero adjustment or tare weight removal (=P34)

&

Used to change settings or to increase set values. (=P20)

-
c>
T J
xl’ﬁ
D X
o)
‘-—f.(

®

® Used to return the unit fo its initial state after making a measurement. (=P36)

@ Used to release mass hold. (=P35)

s
m

SET Key

own Key) ® Used to change settings or fo decrease set values. (=P20)

I5)

Used to select a setting item. (=P20)

.‘
.

SELECT

X

ey

START

Used to begin settings. (=P35)

w
=
>
1)
3
~
@
-

STOP ® Used to abort measurement or fo turn off the buzzer after measurement is complete. (=P35).

@ Used to engage the mass hold mode. (=5P35)

w
|
o}
0
A
(4]
~<

ENTER Used to confirm the various settings. (=P20)

{After confirming, moves to the next item if there are more or otherwise completes the
ENTER Key setting procedure.)

® Used to set the measurement conditions area and to confirm content. (=P19)
ENTER|+ |[SELECT

~

The SELECT key is pressed while holding down the ENTER key.

17



6. The Measurement Conditions Area

® The Measurement Condition Areas

+ When using this unit to measure moisture content (solid component), the measurement
conditions must be set beforehand, The following settings exist:

condition area

OUTPUT | Data output format

Setting item {Measurement conditions area)

Display Description 0 | Optional area
UNIT Measurement standard 1
Minimum display digit 2
3
TEMP. | Drying temperature | ¢

T 5 Registration area
MODE | Measurement mode * Stored in measurement G
7
8
9

CODE | Sample code.

DATE | Date measurement begun.

‘3))’ Buzzer

With this unit, of the setting items indicated above, 10 measurement conditions areas are
provided for storage of the *measurement conditions {drying temperature and
measurement mode).

Before making the settings, first select the measurement conditions area in which they will
be stored.

The measurement conditions area contain one area for optional seitings and 9 registration
areas for registering measurement conditions obtained in the optional area.

® Optional Area (Co'nditidn Number 0)

The optional area is used for measurement conditions that need not be registered or to
obtain measurement conditions suited to a particular sample.

% The unit is set to this conditional area when shipped from the factory. if complex
measurement conditions are not necessary this area does not need to be changed.
When making measurements in the optional area, nothing is displayed on the main unit but
"0" is printed from the printer or displayed on a connected computer.

18



® Registration areas (Condition Numbers 1 ~ 9)

The registration areas are used 1o store measurement conditions obtained in the optional
area. When measuring a variety of sample types, registering the measurement conditions
in these areas makes it possible to efiminate the bother of making measurement condition
settings (drying temperature, measurement mode) each time the sample type is changed.
Up to 9 sets of measurement conditions can be stored in these areas.
The area currently in use is displayed on the LCD, printer or computer title as a number
ranging from 1 to 9.
Once a registered area is set, it is maintained in memory even if the units power is turned off.
% The measurement conditions stored in a registered area can be overwritten as necessary.
* Measurement conditions set in the optional area cannot automatically be ragistered in a registration
area.To register such conditions, first call up the registration area number and then input the

necessary measurement conditions.

Measurement Area Selection Procedure Example: Selecting registered area 3.
Operating procedure Display Explanation

@ o P Yu T ] Hold down the @ key and then press the% key.

+ [S_E:E——cr] w?'U_ g, U-GU"‘L The number displayed is incremented in sequence
Automatic 182 each time the % key is pressed.
9 o annn Release the keys when the number of the desired

+ @ 60.. "E’Q . U'UU"_{: registration area is displayed.

Prediction 3 This complete the registration area selection procedure.

19
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7. Settings

The AD-4715 is a multi-functional moisture tester providing the capability to select and set
measurement standards, display units, measurement conditions {drying temperature and
measurement mode) and data output formats.

Make the necessary setlings before beginning measurements.

Also, the same procedure is used to change settings as to set them originally.

Settings are maintained in the unit's internal memory until set again and therefore do not
need to be made each time measurements are méde.

7.1 Type of Settings

Setting Item Display Content
UNIT Wet-Base Moist. Wet-base moisture
(Measurement) Dry-Base Moist, Dry-base moistura Select one of the three standards:
standard Solid Content. Solid content
0.1% Display to 0.1%
Least Digit Select one: ) .
0.01% _ Display 10 0.01%
4 .
TEMP, , Drying temperature Set betwsaen 40° and 200°C
MODE Prying Time Tima measuremant mode Measurement time is set from 1 to 990 minutes.
ment
¢ C"'e";‘i{ﬁe ™ Automatic Auto measurement mode Monitoring intervalis set between 1010 300 seconds.
Prad Predicted measurement mode __ Monitoring interval is set between 10 to 300 seconds,
Pradicted value convergence rangeis setfom 0.1 ~ 8.9%
“Compensaﬁon value is set between -8.99% and
Comp Comparison measurament mode —-+  +9.99%,
AN
OUTRUT | Form : Computer Output to computer "] Set either measurement process or measurement
(Output format)| Form : Print-Table Chart on printer — result only. v
Set th h .
Form ; Print-Graph Graph on printor el the graph span
Form : OFF No output Results are not output
CODE Used {o classify data with combinations of 0 ~Band A~ Z.
DATE Set the measurement start date.
Sound Volume Select gither volume high or volume low
)
18sec.
Buzzer mark | time Select either quit buzzing after 15 seconds or continue buzzing.
continug

% Stored in the cuirently selected measurement condition area. (P.18)

20



7.2 Initial Settings and Saving Settings

When first purchased and turned on, the various settings are initially set as indicated below.

Measurement conditions area : Optional area (0)
Measurement standard : Wet-base moist
Minimum displayed digit :04% .

Drying temperature | :110°C

Settings mode & Auto measurement mode
Monitoring time : 30 seconds

Predicted value convergence range : 0.5%

Compensation value : 0%
Data output format : Off
Buzzer volume, time : High, 5 seconds

All settings are maintained even when the unit's power is off.

The unit is automatically restored to the previous settings when the power is turned on
again.

21



7.3 Description of Settings

The following seven setting items are available: UNIT, TEMP, MODE, OUTPUT, CODE,
DATE and W})¥ Buzzer.

Each press of the key moves the blinking indicator to the next of the above setting
items so that each item can be set.

7.3.1 UNIT (Measurement standard and minimum number of digits)

The UNIT setting determines the measurement standard and the minimum digit.

@ Setting the measurement standard

First, determine which measurement standard is o be used for measurement.
The three types of measurement standards indicated in the chart below are available.
Select a measurement standard that is apprapriate for the type of sample being measured.

Type Display during setting Formula Description

(W-S) /WX100(%) Ratio of evaporated moisture to the

Wet-Base Moisture! | . )
et-Base Moist,. mass before drying.

(W-8) /SX100(%) Ratio of evaporated meisture to the

Dry-Base Moisture | | w .
v | Dru-Base Moist. mass after drying

Rafio of solid component remaining
S/ WX100(%) after moisture has evaporated to
mass before drying

Solid Content

| Solid Content

Formula symbols:
© W Undried mass when measurement begun.
S : Dried mass when measurement completed.

(During measurement, the mass at that point is considered the dried mass for calculation
of the measurement value.)

@ Setling the minimum measurement digit

Select whether the minimum measurement digit is to be set to 0.1% or 0.01%.

22



UNIT (measurement standard and minimum digit} setting procedure

Example: Setting the measurement standard to dry-base moisture and the minimum display digit {0 0.01%.

Operating procedure ' Display Explanation

| Press the (=] key until "UNIT" s blinking.
ST TIUR UoE ouTAT Co0E DA The current measurement standard is displayed.
Moist.

Wet-Base Press the key to make UNIT settings.

ENTER

) L

Wet-Base Moist.

Press the |'4 | or |"E§E’] key until the desired

war measurement standard is displayed.
Dry-Base Moist. Press the key to measurement standard.

The setting moves to the minimum digit and the

- % current setting blinks.
Least Digit:@. 1] Pressing the or key switches between

} 0.1% and 0.01%.

war L. % Press the [==[ key to set the minimum digit.
Least Digit:B.ai [::

LI

% o
30.. 110 8.88 The setting procedure i.s completed and the unit
Automatic returns to the normal display.

% The time displayed during the Timed Drying mode is the
time remaining for the measurement.

23



7.3.2 TEMP (Drying temperature)

The TEMP setting determines the temperature to which the sample is heated for drying.
The temperature can be set between 40 and 200°C in 1°C increments.

With the AD-4715, the drying temperature is the sensor temperature. This is not necessarily the
actual temperature of the sample. The temperature of the sample depends upon its color, moisture
content, type and shape. Therefore an appropriate drying temperature must be determined for each
type of sample.

I general, the higher the drying temperature the quicker the sampie is dried. However, if the
sample is burned the results obtained may not be correct. Therefore please set a temperature at
which the sample will not be burned.

TEMP (temperature) setting procedure
Example: Setting the drying temperature to 120°C

Key operations Display Description
@ _ Press the key until "TEMP™ is blinking.
Hig The current setting is displayed.

Press the @ key to make the TEMP setting.
TARE Use the and keys to increase or
= e

decrease the displayed value.

L ) Press the key fo set the drying temperature.

@ S
0.1  wwuuy The setting procedure is completed and the unit
Automatic returns to the normal display.

¥ The time displayed during the Timed Drying mode is the
time remaining for the measurement.

24




7.3.3 MODE (Measurement mode)

The MODE setting determines the conditions under which measurement is completed.
Three types of measurement modes are available. These are the Timed Measurement
Mode, Automatic Measurement Mode and Predicted Measurement Mode.

First select the desired measurement mode and then proceed to make the necessary settings
for the selected mode.

® Timed Measurement Mode (Drying Time)

In this mode, moisture and solid components are measured with the drying time is setbeforehand.
The measurement operation is completed and the measured value is displayed after the specified
period of time elapses.

The measurement time can be set from 1 to 990 minutes.

The increments are 1 minute between 1 and 90 minutes and 30 minutes between 90 minutes
and 990 minutes.

® Automatic Measurement Mode (Automatic)
In the Automatic Measurement Mode, measurement is
completed automatically when the fluctuation in the #Jgffargoorf (R
measured value drops below 0.05% during the :oos% §-—"---===---=>
monitoring period specified beforehand.
The monitoring period is set in 10 second increments Measured

between 10 and 300 seconds. Although the values (%)

measurement time is shorter if a shorter monitoring Measurement time ﬂm
period is selected, measurement may stop while large period
fluctuations are still occurring.

Furthermore, if a longer monitoring period is selected a more accurate value is obtained but the
time required to complete the measurement increases. Carefully select an appropriate monitoring

period based upon the type of sample and the purpose for which the measurement is being
made.

® Predicted (Pred. Comp)
This mode is used to shorten measurement times by calculating the predicted moisture
content based on an extrapolation of the measured value fluctuations.
In this mode, the measured value is a composite of the comparison measurement performed

in the first stage and the actual predicted measurement value. Please see "About the
Predicted Measurement Mode" on page 39 for detalils.

® Comparison measurement (Comp)

The comparison measurement is performed to determine the compensation value used in
the predicted measurement mode. This value is the difference between the value obtained
in the Automatic Measurement Mode and the predicted value.

Set the monitoring period and prediction value convergence range.

® Predicted Measurement (Pred)
This is the mode used to actually perform predicted value measurements.
Set the same monitoring period used in the automatic measurement mode, predicted

value convergence range and compensation value determined by the comparison
measurement.

25



MODE (Measurement Mode) Setting Procedure
Example 1: Set the drying time to 10 minutes in the Timed Measurement mode.

Operating procedure Display Explanation
. Press the % key until the "MODE" indicator is blinking.
...,33;'2«.; s coox oxm The current measurement mode settings are displayed.
Rutomatic :
Press the key to make MODE settings.
TARE
5. Press the| "4 [or{"¥ | key until "Drying Time" is displayed.
Dr4ing Time Press the key to proceed to set the drying time.
TARE 15

The drying time blinks.
Use the @ and keys 1o increase and

Druing Time

decrease the value.
., Press the key to set the drying time
oo , re ey to se ing time.
Drying Time y ving
" 13)
g 11q QBEQ l The setting procedure is complete and the unit returns
Drying Time to the normal display.

* The time displayed during the Timed Drying mode is the
time remaining for the measurement.

26



MODE (measurement mode) Setting Procedure

Example 2: Setting the monitoring period to 60 seconds in the Automatic Measurement Mode

Operating procedure Display Explanation
@T] 9 Press the % key until the "MODE" indicator is blinking.
o {9“«\ amur cooe oam The current measurement mode settings are displayed.
Praing Time Press the key to make MODE settings.

Press the or key until "Automatic” indicator
30. is displayed.
Aut.omatic Press the key to proceed to set the monitoring
_ petiod.
3. The monitoring period blinks.
Automatic Use the and keys 1o increase or decrease
the value. ‘
53"'.“: Press the key to set the period.
Automatic
@ 5
60.. 120, 838 [’_2 The setting procedure is complete and the unit returns
Automatic 1o the normal display.

* The time displayed during the Timed Drying mode is the

time elapsed for the measurement.
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MODE (Measurement Mode) Setting Procedure

Example 3: Setting the monitoring period to 80 seconds for the Comparison Measurement Mode
(Comp)} and setting the predicted value convergence range to 1.0%.

Comp: @, 5%, +0. B8

Operating procedure Display Explanation
. Press the frmze] key untit the "MODE" indicator is blinking.
30, The current measurement mode settings are
Automatic displayed. .
Press the ﬁ key to make MODE settings.
TARE
1 Press the @ or key until "Comp” is displayed.

Press the key to praceed to comparison
measurement setlings.

38“

TARE RESET 0K
Comp: 8. 5%, +8, 6%

A v

El

&0
ComPt @, 5%, +8. 88%

The monitoring period blinks.

Use the and @ keys to increase or decrease
the value. )

Set o the same period used in the Automatic
Measurement mode. '
Press the key to set the monitoring period.

A _ _Comrii, 5%, +0. B8%

 ComP? 1. 0%, +8.00%

Proceed fo the predicted value convergence range setting.
The predicted value convergence range values blink.
Use the m and keys to increase or decrease
the value.

Press the key to set the predicted value
convergence range.

%
A &0.
‘Cemp=1.ﬁks%a,§93;

Proceed to the compensation value setting.

The comparison measurement is used to obtain the
compensation value, so set to 0 here.

Press the key to validate the setting.

W Q M
so.12g 0000
Comrarisaon

The setting procedure is compiete and the unit returns
to the normal display.
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MODE (Measurement Mode) Setting Procedure

Example 4: Setting the Predicted Measurement Mode settings for a monitoring period of 60 seconds,
predicted value convergence range to 1.0% and compensation value 1o +0.03%.

Pred: 0, 5%, +8. 093

Operating procedure Display Explanation
[SEB . Press the (=== key unti the "MODE indicator s biinking.
30. The current measurement mode settings are
Auonatic " dspiayed
Press the key to make MODE settings.
Press the or key until "Pred” is displayed.
30.

Press the key to proceed to predicted value
measurement setlings.

TARE

30

68-!“2
Pred: 8. 5%, +8. 6B

The monitaring period blinks.

Use the [E and ﬁ keys to increase or decrease
the value.

Set to the same period used in the Automatic
Measurement mode.

Press the key to set the monitoring period.

60.
Pred: 8. 5%, +0, B0%

ED“‘IIDIE
Pred? 1. 8%, +0, 60%

Proceed to the predicted value convergence range setting.
The predicted value convergence range values blink.
Use the and ﬁ keys to increase or decrease
the value.

Press the E key to set the predicted value
convergence range.

’ TARE \ ‘RESET\
A A\

EB“‘..
Pred:1. 8%, +8. BBX

EOHIDDE
| Predt 1, 8%, +8, 63%)

Proceed to the compensation value setting.
Enter the value obtained in the comparison measurement.
The compensation value blinks.

Use the and keys to increase or decrease
the value.

Press the [EE key to validate the setting.

L] Q
s0-eq 0000
| Prediction

The setting procedure is complete and the unit returns
to the normal display.
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7.3.4 OUTPUT (Data output format)

The OUTPUT setting determines the format and content of measurement data output to a
printer or computer,

There are 4 possible OUTPUT settings. These are Computer, Print-Table, Print-Graph
and Off.

Please refer to "Data Qutput Settings" on page 42 for details.

® Computer

Qutputs measurement process and measurement results to a computer.
The output interval for measurement process data can be set.
Interval is used to set the measurement process output interval.

® Print-Table

Qutputs measurement process and measurement results to a printer in text format.
The output interval for measurement process data can be set.
Interval is used to set the measurement process output interval.

@ Print-Graph

Outputs measurement process and measurement results to a printer in graph format.
The output interval for measurement process data can be set. -

Interval is used to set the measurement process output interval.

The graph output interval can be set.

Graph is used to set the desired graph span.

* “Print-Graph” setting is effective for AD-8120 only.

@ Off (no output)

This setting is used when it is not necessary to output data to a computer or printer.
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7.3.5 CODE (Sample codes)

The CODE setting determines the sample code transmitted to the printer or computer when

measurement data is output.
® Digits 1 and 2 are set using numbers 0 ~ 9, letters A ~ Z and SPACE.
® Digits 3 and 4 are only set using numbers 0 ~ 9.

1T

The last two digits are automatically incremented each time a measurement is made.

CODE (Sample code) Setting procedure Example: Setting the sample code to NOO1.
Operating procedure Display Explanation
SELECT “ ] | Press the frskey until the "CODE indicator is blinking.
e TEM, Moge G G DATE The current sample code is displayed.
_ HE‘EBJ Press the key to proceed with the CODE setting.
TARE ooe The first digit blinks.
posd :
, Use the and @ keys to select the desired value.
coce Press the key to set the first digit.
Hesa
et NEBs The second digit blinks.
\ Use the and keys to select the desired value.
ocoe Press the key to set the second digit.
NOBB|
The third digit blinks.
A
cone NOGE Use the and keys to select the desired value.
- Press the key to set the third digit.
- The fourth digit blinks.
08&
Use the and % keys to select the desired value.
Press the key to set the fourth digit.
HOB1
) 0 p—
30.11G Gﬂ{}a The setting procedure is complete and the unit returns
(] o
Automatic to the normal display.
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7.3.6 DATE (Measurement start date)

The DATE setting determines the measurement date and time output to the prinier or
computer with the measurement value.

Although adjusted when shipped from the factory, this setting is performed when the built-in
clock needs to be readjusted.

DATE (Measurement Date) Setting Procedure  Example: Setting to 13:15:00, October 3, 1996

Operating procedure Display

Explanation

Hi

L]

FORTBATIE) 18118

Press the

key until the "DATE" indicator blinks.

The current date and time is displayed.
Press the key to proceed to set the date and time.

TARE RESET

>3]
<)

| ?96-B4-10, 18:18

Press the |En'rER

The 2 year digits blink.
Use the | s |and keys to select the correct value.

key to set the year.

TARE

&

"96-G4-19, 18118

*96-13-1@, 18:18

The month position blinks.

Use the and [*¥"| keys to select the correct value.

Press the key to set the month,

TARE

(?96-18-18; 18:18

| ?96-1B-03, 18118

Press the @

The day position blinks.
Use the ‘ “4 |and keys to select the correct value.

key 1o set the day.

 96-10-83, 13:18)]

*96-18-83, {8:18|

The 2 hour digits blink.
Use the @and keys to select the correct value.

Press the key to set the hour.

—

796-18-83, 13118

The 2 minute digits blink.
Use the |“A“E and keys to select the correct value.

Press the key to set the minute.
o {The clock starts from 0 seconds when the key is
"96-18-B3, 13:15 pressed.)
) 0 ]
30.1 10, gﬂgq The setting procedure is complete and the unit returns
Automatic to the normal display.
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7.3.7 Setting the Measurement Complete Buzzer ( 1))) »)

The buzzer length and volume can be set.
The sound volume can be set to either high or low.
The Time setting is used to set the buzzer time for 15 seconds or continuous. (Until the

key is pressed.)

Buzzer setting procedure  Example: Setting to high volume, continuous tone.

Cperating procedure

Display

Explanation

=i

4

UNIT TEMP. MODE OUTPUT CODE \TE

Sound Uolume

Press the lse'm key until the buzzer ‘))) blinks.
The current buzzer settings are displayed.
Press the key to proceed with buzzer settings.

TARE

&

Sound Volume

g

Sound Uolume

Press the key for low volume. M) is displayed
Press the key for high volume. ‘))) is disptayed

Press the key to set the volume,

TARE

&l

)

Time:15sec.

Proceed to the time setting.

The current time setting is displayed.

Press the key to set to a fixed period of 15
seconds,

"15 Sec" is displayed at the bottom of the display.
Press the key to set to continuous tone. The

e symbol appears and "Continue" is displayed at the
< . he display.
Time: Continue bottom of the display .
Press the key to set the buzzer time.
“ ° nnnn
30.118, U.B Uy The setting procedure is complete and the unit returns
Automatic to the normal display.
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8. Measurement Procedures

Before beginning measurements, check to make sure that no material remains on the sample
pan. Also check that all parts of the unit are stable. In particular check to make sure that the

lamp cover is closed completely before proceeding with the measurement procedure.

® Main unit horizontal readjustment (see page 12.)

Check the built in level to confirm that the unit is
horizontal.

@ Turn the power switch ON.

® Make necessary settings.
Make all setting necessary for the measurement.

(Refer to "Settings" on page 20 and "Data Output
Settings" on page 42.)

@ Install the tare (not used for normal

measurements)

When the sample characteristics require the use of

aluminum sheets or sand tare, place on the sample
pan. '

R

® Perform zero point adjustment
Open the lamp cover and press the

® Place sample in the unit.

Open the lamp cover and place the sample material in
the unit.

The sample material should be spread out as evenly
as possible.
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@ Setting the initial mass (not required in normal
measurements)
To set the initial mass before beginning drying, open
the lamp cover and press the i key when the
scale stabilization symbo! "O" is displayed. The mass
is stored in memory and a " 5k " symbol is displayed.
Perform this operation when the lamp cover is opened
to even out the sample or when another unit is used to

preheat the sample.

% Pressthe "y | key to delete this setting. The unit returns

to the normal display.

S i

Begin measurement

Close the lamp cover and press the key.
(Wait for the stabilization symbol " O " to be displayed
before preésing.)
The mass display {g) switches over to the measured
value display (%) and the infrared lamp lights.
The temperature display switches from the set
temperature to the current temperature.

(@ Displaying the measurement process.

The time displayed during measurement depends
upon the measurement mode as follows:

Timed Measurement Mode : Time remaining (minutes) is displayed
~  Automatic Measurement Mode :
Predicted Measurement Mode :

| Time elapsed (minutes) is displayed
Completing Measurement
The buzzer sounds when the measurement process is
complete.
The infrared lamp goes out and the hold mark " 2K " is
displayed next to the measured value.

* Press the key to stop a measurement manually.
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REBET)

Press the a key.
The displayed moisture content (%) switches to

display the sample mass (g) and the unit is initialized
for the next measurement.

@@ Removing the sample after measurement.
Open the lamp cover, remove the sample pan using
the sample pan gripper and dispose of the measured
sample.
Note that the sample pan and sample material are
hot.
Be sure 10 use the supplied sample pan gripper to
remove the sample pan.

@3 Preparing for the next measurement
Before beginning a new measurement, wait a minute
or two to allow the entire unit to cool down or use a
spare (cool) sample pan. (Please see page 37).
Begin the procedure again from step @ or @ as
appropriate.

@@ Turn the power OFF

Be sure to turn the power OFF after complsting all
measurements.
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9. Notes Regarding Measurement

® When making continuous measurements

If sample material is placed on a heated sample pan some moisture may evaporate before
the measurement is begun, thus resulting in inaccurate measurement results.

Be sure 1o use a cool sample pan before beginning the next measurement.

Also, try to maintain a fixed interval between measurements.

Measurement errors may result if the internal scale temperature is not constant.

® Using the sample pan and aluminum sheets
High precision measurement is not possible if residue from previous measurements remains
in the sample pan.

Be sure to carefully clean any residue or soiling off the sample pan {see "14. Maintenance"
on page 60) or use disposable aluminum sheets.

* Two sample pans are supplied with the unit as accessories.

%* 20 disposable aluminum sheets are supplied with the unit as accesscries.

® Quantities and loading of powdery, granular or particulate sample material

Samples are heated efficiently in proportion to their surface areas. Accurate measurements cannot
be made if samples have bumpy surfaces with high points which are blackened by heating.

Sample material should be spread evenly in the pan. The larger the amount of sample the
higher the measurement precision. However, measurement accuracy will degrade if the
center of the sample is not dried before the surface is blackened by heating. Use the diagram

below as a guide in spreading sample evenly in an appropriate quantity.

® Measuring liquid samples

With most liquid samples, material will be adhering to the sample pan after drying. In this
case we recommend the use of the supplied aluminum sheets. These aluminum sheets are
water compatible and samples spread well. They are also effective in shortening
measurement time and improving measurement accuracy.

In addition, depending upon the type of sample, sand may be used to promote drying and
the sheets are very effective in such cases.

(See "15. Consumibles and Optional Accessories" on page 66.)

37



@ Crush large grain samples before making measurements

When measuring large grained samples, a long time may be required to dry the grains to

the core andfor the surface may be blackened by heating before the cores are dried, thus
resulting in inaccurate measurement values.

Crush samples fo an appropriate size before performing measurements.
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10. About the Predicted Measurement Mode

A large variety of sample materials are compatible with infrared moisture testers. This flexibility
is an important characteristic not found in other types of moisture testers. However, because
the infrared method involves heating a sample to evaporate off moisture content, some time
is required to obtain results.

The Predicted Measurement Mode is provided to shorten the time required to obtain
measurement results.

In the Predicted Measurement Mode, values obtained in the Automatic Measurement
Mode are extrapolated to predict fluctuations and thus'provide a predicted measurement
value.

To use the Predicted Measurement Mode it is necessary to make drying temperature,
monitoring petiod, predicted value convergence range and compensation value settings.

® Drying temperature and monitoring period
These settings are the same as the basic Automatic Measurement mode.

® Predicted Value Convergence Range
In the Predicted Measurement mode the predicted value is calculated repeatedly over time.
A predicted value is considered to be established when fluctuations in these calculated

values fall within a certain fixed range set beforehand. This range is referred to as the
"predicted value convergence range".

The predicted value convergence range an be set from 0.1 ~ 9.9%.

The time required for measurement is shorter with larger convergence range values, but
accuracy is lower.

Conversely, more time is required for measurement with smaller convergence range values,
but accuracy is higher.

Set the predicted value convergence range as appropriate for your particular application.
The initial value is 0.5%.

@ Compensation value
The compensation value is used to correct measurement values in the automatic
measurement mode and predicted measurement mode values.
This value can be set from 9.99% to 19.99%. The compensation value is obtained by following
the comparison measurement procedure described below.

* The compensation value is obtained using wet-base moisture content mode. Therefore, with dry-
base moisture mode the compensation value will not strictly be the difference between the actual

measurement value {obtained in the Automatic Measurement mods) and the predicted value.
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@ Comparison measurement

The Predicted Measurement Mode is divided into two parts, the Comparison Measurement
which is performed to obtain the compensation value described above and the Predicted
Value Measurement which is used to obtain the actual predicted value.

During the comparison measurement the predicted value is displayed. When the Automatic
Measurement Mode on which this mode is based is complete the difference between the
actually measured value and the predicted value is displayed as a compensation value.
To obtain more precise results, perform the comparison measurement procedure 5 times or
more and take the average of the results as the compensation value.

Be sure that the quantity of sample and way in which it is placed on the sample pan are as
close as possible,

® Predicted Measurement

The Predicted Measurement is actually performed by making the same drying temperature
and monitoring period settings as in the basic Automatic Measurement mode, setting the
predicted value convergence range and compensation value obtained in the comparison
measurement described above. ‘

If the predicted measurement value cannot be determined before the measurement ends,

the measured value determined in the same way as with the Automatic Measurement Mode
is displayed.

% Depending on the type of sample, it may not be possible to perform predicted measurements with
practically useful accuracy.
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The following chart shows the predicted measurement mode procedure.

Set the measurement mode (MODE) to Comparison Measurement {Comp)

\ 4

Set the monitoring time to the same period as with the Automatic Measurement Mode
Set the predicted value convergence range.
Set the compensation value o 0.

l

Begin the comparison measurement

During measurement the value based on a 0 compensation valu

y

e is displayed

When measurement is complete the measured value and compensation
value are displayed.

Y
Obtain an accurate compensation value by repeating the comparison function
5 times or more and taking the. average of the values thus obtained.

;

Set the measurement mode (MODE) tto the Predicted Measurement mode {Pred)

k

Set the same monitoring period and predicted value convergence range as
used for the comparison measurement.
Set the compensation value obtained through comparison measurements.

r

Begin the Predicted Measurement (Pred)

h 4

Measurement complete ... Predicted value displayed

41



11. Data Output Settings

Measurement data can be output by connecting the AD-4715 to an optional printer or
computer.
Information which can be output includes measurement data such as measurement process

information and measurement results as well as sample codes and the measurement date
and time.

11.1 Qutput Format Selection (OUTPUT)

There are 4 types of data output formats.
First select the desired format type.

Type Display During Setting Description
Off OFF No output
Computer computer Numetic measurement process and meagsuremert results data output to a computer.
Print-Table Print-Tahle Table measurement process and measurement results output to a printer.
Print-Graph Print-Grarh Graphs of measurement process and results output to AD-8120

11.2 Output Interval Setting (Interval)

When any output format other that OFF is selected, the display next proceeds to the output

interval setting. The output interval determines the interval at which measurement process
data is output.

- The 10 interval settings shown in the chart below are available.

If it is not necessary to output data while measurements are in progress, set to Final and
data will only be output when the measurement process is completed.

Qutput Interval " Display
Every 10 seconds 10 sec
Every 30 seconds 30 sec

Every minute 1 min
Every 5 minutes 5 min
Every 10 minutes 10 min
Every 30 minutes 30 min
Every hour 1 hour
Every 2 hours 2 hour
Every 6 hours 8 hour

At the end .
of measurement only Final
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11.3 Graph Range Setting (Graph)

This setting determines the graph range used when the Print-Graph output mode is selected.

As shown in the chart below, the upper and lower limits of the range are set as desired.

Measurement Standard Graph Range
Wet-base moisture (%) 0~ 100%
solid component (%) upper and lower set as desired in 5% increments
Dry-base moisture (%) 0 ~ 500%
upper and lower set as desired in 5% increments
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11.4 Output Format Setting Example (OUTPUT)

OUTPUT (output format) setting procedure

Example 1: Output to printer in chart format, output data at 30 second intervals

Key operations Display - Explanation
@ @ ] Press the key until the "OUTPUT" blinks.
NT TR, MoDE sz conE DA The current output format is displayed.
| Form:OF Press the key to make OUTPUT settings.
- Press the or key until "Form:Print-Table" is
Form: OFF displayed.
Press the key to proceed to setting the output
ama | interval.
Form:Print-Table|

TARE

Interval: iBsec.

Interval:3fsec.

Use the |T"A“E and keys to set the numeric value.
Press the key to set the output interval.

9 5} )
.1, 0000

 Rutomatic

The setting procedure is complete and the display
returns to normal mode.
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OUTPUT (output format) setting procedure
Example 2 : Output to printer in graph format, output data at 30 second intervals, set graph range to

10 ~ 30%.
Key operations Display Explanation
[8% 4 Press the key until the "OUTPUT" blinks.
LAY TEP, §ODE s3T DOE DATE The current output format is displayed.
Form:OFF Press the [ key to make OUTPUT settings.
TARE e Press the |"z"| or |"¥"| key until "Form:Print-Graph"
Form: OFF .

 FormiPrint-Grarh

is displayed.

Press the key to proceed to setting the output
interval.

TARE

Interyal! ifBsec.

Use the lT‘A"E and keys to set the numeric value.

Press the [evd| key to set the output interval,

Interyual :Z8sec.,
) The graph range is displayed. The value on the left is the
ﬁ o tower limit and the value on the right is the upper limit.
A Grarht Bx-188% First The lower limit value is blinking.

 Grarh!  18%-198%

Usethe|'4 |and keys 1o set the numeric value.

Press the @ key to set the lower limit and proceed
to set the upper limit.

Grarh!  18%-168%

| Grarhi  18%- 3ok

Use the and keys to set the numeric value,

Press the E key to set the upper limit.

“ o nnNnNnN
.0, 0000

Automatic

The setting procedure is complete and the display
returns to normal mode.
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11.5 Printer Qutput Example (Various types of measurement settings and printer output examples)

Output Example 1: Cutput format : Print-Graph
Qutput interval : Every 30 seconds
Graphrange : 0~ 20%

O ————Samrle Code = A00DL
® Date Time = 95-{)5-20/16156
___——Gondition Numbey =t
® /ﬁegt ing Temporature = éi?“f‘; ; a0
Ocler - Automatic - =1-TuiW
® /Net Mass = 5.092s
® / i l i
® e T2, \ Wet-Base Moistuwe
mos 'L Vg0 § g iz ih #
o WETTT
RTINS S S S
R R L T S R N S 1 S S S SN SRR SR
2E An e N b—4— 4 } t i 4
P (0 T K T T A N TN | J RN NN SN NN
300 18 1L } t $ $ fontp—t H § { ]
1540 1. ! } i i H L 4 ¢ } H H
480 110 125X } fror—t g e 4 $ 1
43018 13,12 | ! 1 | i 1 ¢+ ] 1 l
L I S e M S e e Sl A R
5810 13,86 | [ 1 1 ] [ i f 1
I L e S e T o M S
4 N TIT U R I A N SR S AR L N IR
TO0 10 1463 b } { p—i ¢ fl—t H d
730 10 1482 } ] i { i ] P é ] i {
B0 HO 14.5% 4 } } ¥ N S e T S R
FE RN N S T RN S R S A O SR B
900110 [5.2% } - } } i —t—t {
LR 1R L A R A A A I S N N R
I L T e s B o e e e S o S B
11013 HV L N TR SN IS SN SRR R BN I SN B
it o 1h 15—t $ 3 + } } a— t i
TR TR T3 [ S T A S SN R SN | B SR
28 lie Bttt
1230106 5.9 I l | 1 | | | 4 | |
1241 5% { i i i I i H £ b {
@ —————Dru Mass > 4.280s
@ Sample Code - AOOH
® Date and Time : 16:56, May 20, 1996
@ Measurement condition area  : 0 (optional area)
@ Drying temperature 1 110°C
(8) Measurement mode : Automatic measuremeni
Monitoring period 30 seconds.
{® Hnitial mass : 5.092g
@ Measurement standard 1 Wet-base moisture (%)
Measurement standard 1 0.01%
Mass after drying : 4.280g
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Output Example 2: Output format : Print-Chart
Output interval : Final only

Measurement mode : Autormnatic measurement

Date - 96-05-21

Condition Numbewr i

Settins Temperature = 130°C

Mode S Automatic ! 30sec.

Code Time Wet-Mass Dru-Mass Wet—-Moist.

Cco01 11:46 5.133= 4.2%1a 16.80%

ciioz 13:06 5.178g 4.301a 16.94%

CD03 13:30 5.16649 4.2914a 16.94%

CO004 13:51 5.191a 4.319a 16.80%

CO0s 14:29 5.223g 4.3380 16.94%
Output Example 3: Qutput format : Print-Chart

Output interval : Once per minute

Measurement mede : Timed Measurement mode (15 minutes)

Samrle Code - DOD1

DaterTime = 96-05-21-14:52

Condition Numbeyv =

Setting Temperatuvre 2 120°C

Mode = brying Time:! 15min.
Time Teme. Mass Wet-Base Moist.
Om00s 44*C 5.0560 0.00%
imDOs 121°C 4.7834a 5.40%
2m00=s 120°C 4.551q 9.99%
3m00=s 121°C 4.436a 12.26%
dm00s 120°C 4.368a 13.62%
5m00s 120°C d4.323s 14.49%
omOls 120°C 4.290a 15.16%.
Tm00s 120°C 4.269a 15.58%
8m00s 120°C 4.251a9 15.92%
Sm00s 120°C 4.240a 16.15%
10mD0s 120°C 4.23lg 16.33%
1im0D0s 120°C 4.220a 16.53%
12m00s 120°C 4.2139 16.67%
13m00s 121°C 4.207s 16.79%
1dm00s 120°C 4.2030 16.88%

¥ 15m00s 120°C 4.1990 16.95%
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: Print-Graph

Output format -

Output Example 4:

: Every 30 seconds
:0~20%

Output inferval
Graph range

Measurement mode : Comparison measurement

40 seconds

0.5%
0%

Monitoring period......ccoccovciiiiec e,

Predicted value convergence range .....
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Output Example 5:  Output format : Print-Graph

Output interval : Every 30 seconds
Graph range 10~ 20%
Measurement mode : Comparison measurement
Monitoring period ........ccoevcveemiiinrennene 40 seconds
Predicted value convergence range ...... 0.5%
Compensation value .........cocueeivviveeeenne. +0.06%
Sample Code Z FOBL
terTime = 96-05-22-10:45
Condition Numbey =0
Setting Temperatuvre = 120°C
Mode = Predigtion : d40sec.
Wet Mass - b.D2Bg
TmeTe, Wet-Base Moisture
ns 'C %0 8 12 16 A
GO0 4t 0.0¢ i ; f i } i t 1t
03012 101 ¢ | ] | | | | | | ] |
{ 00 120 5.6+ t Pt f t : t } L i
L3I0 861 1 0 e 4 140
200120 0.1+ { } } 1 ' ; } } } i
230120 11.21 | [ | | | ¢ | ] 1 |
am i 2! +——t——t—t———t—t—t—
3NID 128 1 | i } ] I+ | | | |
400120 13.3 +—+ -ttt
. ) 430120 13.81 | ] j | i I # | i |
Predicted value display 500120 .2 ———t—
» Prediction 16.3 +——t } t i } t 1 H—-1 }
Dru Mass = 4.314¢
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11.6 Computer Output Format

Numeric values are right-justified ASCII code numbers.
Measurement values are output following the title

11.6.1 Title

The title is output in the following sequence:

LU

" is a space character, "CR" is the carriage return code, "LF” is the line-feed code.
Each item is separated by a *," code and a CRLF sequence marks the end of the title.

item Number of bytes Example Suppiemental information

Sample code _ 4 ".73" 2 digits {leHers} + 2 digits (numbers)

Measurement start time 14 "96,02,24,15,07" Year, month, day, hour, minute

Measurement 1 2" 0~9

condition number 0 is the gptional area, 1 ~ 9 are registered
areas

Measurement standard 18 “Wet-Base Moist." Same as the display during key settings.

Set tamperature {"C) 3 "200"

Measurement mode 1 "A" | Timed Measurement Mode : "T"
: Automatic Measurement Mode : "A"
Predicted Measurement Mode : "P"
Predicted Measurement Mode Comparison
Measurement : "C"

Measurement Mode 3 "_B0" Drying time in the Timed Measurement mode
Infernal Settings {minutes)

Monitoring period in the Automatic and Predicted
measuremant modes {seconds}

Total 50 Including comma separators and terminating
CRLF seguence.
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11.6.2 Measurement Process

The following items are output repeatedly at the set interval.

The individual items are separated by commas and each batch of data is terminated with a
CRLF sequence. '

During predicted measurement mode comparison measurements, predicted values are output
with data number 8100 when predictions are calculated during the measurement process.

lten Number of bytes Example Supplemental information

Data Number 4 N B The initial data number when measurement
begins is 0.

Elapsed time 6 ' 386.00"

(minutes and seconds)

Temperature ("C) 3 "105"

Mass {mg) 6 "__5025"

Measured value 6 "_14.04" The 6th byte is a space character when the
minimum digit is set 1o 0.1%.

Total for 1 data batch 31 Including separating commas and the
terminating CRLF sequence.

11.6.3 Measurement Results

The final data output when measurement is complete is given data number 9000.

Predicted values calculated during predicted measurement mode are output with data number
9100 ™.,

During comparison measurement in the predicted measurement mode, after the final data
the compensation value is output with data number 9101 *2,

*1.*2 No data is output if a prediction cannot be made during the Predicted Measurement Mode.
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12. Communications with Computers

The AD-4715's RS-232C interface allows it to communicate with a connected computer
which also has a RS-232C interface. The AD-4715 can transmit data to the computer and

the computer can be used to control the AD-4715.

12.1 RS-232C Interface Specifications

Standard

Sync format
Baud rate

Data bits

Parity bits

Stop bits
Character codes
Connector

Pin arrangement

. EIA-232E standard serial interface
: synchronous

1 2400bps

1 B bits

: None

: 1 bit

: ASCII

: D-sub 9 pin male

Pin Number| Direction

Function

1

Not connected

Not connected

2 Output Transmit data

3 input Receive data

4 Qutput Power ON

5 GND

6 ‘Not connected

7 Output Communications enabled
8

9

Not connected
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12.2 Communications Standards and Format

Please follow the instructions provided with the personal computer and software being used
for information about preparing the computer for communications and communication
methods.

(® Turn the AD-4715's power switch OFF.

@ Connect the computer and AD-4715 with a RS-232C cable

Connect the 9-pin male connector into the AD-4715's RS-232C connector and secure it with
screws on both sides so that it will not come loose. Next, connect the other end of the cable
to the computer's RS-232C connector in the same manner.

Readjust the level of the AD-4715 if it is moved while making these connections. (See "4.
Getting Started (Unit assembly and installation)" on page 12)

@ Turn on the AD-4715's power supply switch and make settings for data output if necessary.

@ Turn on the computer, start the operating system, set the RS-232C interface protocol to
match the AD-4715 and then run your communications software to enable communications.

® The white space character " " represents the hex value 0x20.

@ "CR" represents the carriage return character (hex value 0x0D).
® "LF" represents the line feed character (hex value 0x0A}.

® "NK" represents the reject code (hex value 0x15).
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12.3 Command Control

The AD-4715 can be controlled by commands sent from a computer or other device.
Commands begin with a 1-byte command followed by a "CRLF" sequence.
Two types of commands are distinguished: Setting Commands which make measurement

settings and Execute Commands which perform actions such as starting and stopping
measurements,

12.3.1 Types of Commands

@ Setting Commands

Setting commands consists of a command followed by multiple parameters separated
by commas.

When parameters are numeric values, numeric strings from "0" ~ "9" are used,

@ The number of bytes per parameter must be within the maximum number of digits. if

e & & &

within the maxim, the value may have a space character attached.

The ones position, zeros below the decimal point and positive and negative "+" and "
signs cannot be omitted. '

Refer to the list of Settings Commands regarding the commands, meanings of
parameters and allowable ranges.

Parameters can be omitted, in which case the corresponding setting is not changed.
Commands are not accepted during measurement or during key settings.
The command is returned when received correctly.

Parameters are output right-justified with the number of bytes equal to the number of
digits of the largest value.

Even if parameters are omitted, the current values are returned so that the seftings
can be confirmed.

@ Execute Commands

®
L ]

Execute commands are not accepted when they cannot be executed.

If accepted correctly the comesponding action is executed. In some cases data is
transmitted back or the command ig returmned.

When transmitting multiple commands, they may not be executed correctly if no time
interval separates them.

Either provide a sufficient time interval between commands or delay transmission of
following commands until the command response Is received.
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12.3.2 List of Settings Commands

Type Command and Parameters Description

Settings Condition Number | N, settings condition number Sets the measurement condition area (0 ~ 9).

0 is the optional area, 1 ~ 9 are registered areas.

Measurement standard | U, W Set the unit to wet-base moisture percentage

U,b Set the unit to dry-base moisture percentage
urP Set the unit to solid component percentage
Measurement value, L, minimum digit after decimal | Set the minimum measurement value digit after
minimum digit point decimal point. Set to 1 or 2.
Drying temperature T, temperature ("C) Set the heating and drying temperature (0 ~ 200°C)
Timed Drying M, T, drying time (minutes) Set the measurement mode to Timed Measurement
and the drying time (1 ~ 999 minutes)
Autormnatic M, A, moniioring period Set the measurement mode to Automatic

= {seconds) Measurement and the monitoring period (10 ~ 300

§ seconds in 10 second increments)

=

o Predicted M, P, monitoring period Set the measurement mode to Predicted

g Measurement (seconds) Measurement Mode, set the monitoring period

2 (Prediction) Predicted value convergence (seconds), predicted value convergence range (0.1 ~

§ range (%), compensation value | 9.9%}), and compensation value (-9.99 ~ +9.99).

@ Predicted M, C, monitoring period Set the measurement mode to Predicted
Measurement (seconds) Measurement Mode, set the monitoring period
(Comparison) Predicted value convergence (seconds), predicted value convergence range (0.1 ~

range (%), compensation value | 9.9%}), and compensation value (-9.99 ~ +9.99).

Measurement Complete

B, volume, time

Set the buzzer volume (0: low, 1: high) and time {0 :

Buzzer 15 seconds, 1: continuous)
Measurementdata | O,0 Set the measurement data output format to OFF.
output 0, C, time interval Set the measurement data output format to computer
and set the time interval.
O, T, time interval Set the measurement data output format to printer-
chart and set the time interval.
O, G, time interval, graph lower | Set the measurement data output format 1o printer-
an upper limits (%) graph, set the time interval and set the upper and
lower limits of the graph range.
Sample Code C, sample code Set sample codes with first 2 digits using "0" ~ "9", "A"

~"A" """ and"_". Last two digits are numeric values.

Date and Time

D, year, month, day, hour,
minute

Set the date and time.
The year is set with the trailing two digits of the year.
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12.3.3 Executable Commands

= Tare Command

This command is used to perform the tare operation (zero point adjustment)
during normal operation (while the mass is not being held).

If the tare operation is completed correctly, the command "=" with
terminating CRLF sequence is echoed back.

[ Start Measurement Command

Normally, this command starts measurement if the weight is above 0 and
measurable.

] ‘Stop Measurement Command

This command is used to stop measurement.
When measurement stops the buzzers sounds and the *]" command and
terminating CRLF sequence is echoed back.

/ Reset Command

After measurement is complete the unit is reset and returns to its normal
state, and the "/* command and terminating CRLF sequence is echoed back.

H Mass Hold Command

Under normal conditions (when the mass is not being held) and the mass is
greater than 0 and within the measurable range, the mass is held and the
"H" command and CRLF sequence is echoed back.

NKCRLF is returned if the mass is zero or exceeds the measurable limit.

R Release Mass Hold Command

Releases the mass hold and echoes back "R" and the terminating CRLF
sequencs.

W Mass Transmission Request Command

Under normal conditions, the mass is returned in the following format:
State (Stable : S, Unstable : U, Within scale range : 0, Hold : )
Mass (in mg, 6 digit numeric string) CRLF

V Measurements Results Transmission Request Command

When measurements are not in progress, the results from the last
measurement after the power was turned on is transmitted.

The measurement results output format is shown on the following page.
ltems are separated by commas and a CRLF sequence marks the end.
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ltem Number of bytes Example Supplemental info

Sample code 4 "L-73" | 2 digits {character) + 2 digits (numeric)

Measurement Started 14 " 96,02,24,15,07 " | Year, month, day, hour and minute

Date and Time '

Measurement 1 0~9 | 0~9 0is the optional area, 1 ~ 9 are registered

Conditions Area areas.

Units 16 | " Wet-Base Moist._" | Same as displayed during key settings

Set temperature ("C) 3 "200"

Measurement mode 1 "A" | "T" for timed measurement mode, "A" for
automatic measurement mode, "P" for predicted
measurement mode, "C" for comparison
measurement mode.

Measurement mode 3 "_60" | The drying time (in minutes) for the timed

internal settings measurement mode, or the monitoring period (in
seconds) for the automatic measurement mode
and predicted measurement mode {predicted
measurement and comparison measurement).

Measurement time 6 " 36,20 " | Minutes, seconds

Total weight {mg) 6 " 4997"

Dry weight (mg) 6 " 4519"

Measured value (%) 6 " _80.41" | The 6th byte is a space character if the minimum
digit is set to 0.1%. In the predicted measurement
mode this is the predicted value.

Total 78

Including CRLF and "," separators.
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13. Using the Printer (Optional)

The AD-4715 infrared moisture balance can be connected o the specially designed model
AD-8120 printer to print out data in a format set on the main unit.
The AD-8120 is a thermal-type printer which uses heat sensitive printer paper. lt can be
powered either by an AC adapter {(6V) or by internal rechargeable batteries. (Approximately
1500 fines of data can be printed when the batteries are fully charged and the AC adapter is
disconnected.)

% Also please refer to the AD-8120 Manual.

13.1 Setting DIP Switches

DIP switches located on the bottom of the unit are used to set the printer's initial state.
) These switches must be set as indicated in the diagram bslow before the prinier can be
used.

DIP Switch 1 {8 switches)
DIP Switch 2 (6 switches)

'

1 2345678 12345€6
o0 G0 O S SO ®
OO O O
® ;0ON
O OFF

A DIP Switch Setlings
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13.2 Connection to the Main Unit and Print Qut

(® Place the unit on a flat, stable surface.

@ Turn off the power of both the AD-4715 and the printer.
Be sure to turn off the power of both the AD-4715 and the printer before connecting them.

{3 Insert the cable plug into the connectors.
The printer has two input connectors. Plug the cable into the upper serial input connector.

The plug cannot be inserted if oriented incorrectly. Check to make sure that it is oriented
correctly.

Tighten the screws on both sides of the connector so that it does not come loose.

@ Turn on the AD-4715.
Turn on the AD-4715 before turning on the printer.
After connecting to the printer, check the unit's level and adjust if necessary.

(® Set the printer to the on-line mode

Press the on/off-line switch to set the printer to the on-line mode. (The green on-line LED
lights.)

(® Measurement and printout
Data is output from the main unit in the specified format when drying begins.

A Insert the plug in the correct orientation.
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14. Maintenance

14.1 Performing User Maintenance
A Turn the unit's power off and remove the plug from the outlet.

(1) Removing accessoties

The sample pan, sample pan support, wind shield and reflector plate can be removed in
that order..

@ Installing accessories
Please refer to page 12, "4. Getting Started {Unit assembly and installation)”.

(3 Remove and spilled sample material, eic.

(@ Main unit maintenance
#® Remove dirt with a soft cloth.

® Do not rub strongly even if dirt does not come off easily.

@ |f dirt does not come off easily, use a soft cloth wet with water or a neutral cleanser,
squeeze out excess and wipe.

(8 Maintenance of Accessories

@& Use a soft sponge to clean the spoons, spatulas, sample pans and wind shield and
refiector plate {removed from unit).

@ Do not reinstall into the unit or use until completely dry.

® Notes
Ao Please refer to item @ above when using a detergent.

® Do not use volatile chemicals such as benzene or paint thinner and do not use detergents

S which contain abrasives.

& Do not use metal brushes or steal wool.
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14.2 Replacing the Infrared Lamp (Please refer to page 13)

(D Turn the power switch OFF.

@ Open the lamp cover.

® Grip the protruding part on the left side of the temperature sensor housing and pull the
temperature sensor down.

@ Remove the infrared Iam'p screwed into the lamp cover.

® Screw in a new infrared lamp.

® Return the temperature sensor to its original position. (A click will be heard when it is fixed

in place.)

Use an infrared lamp compatible with the power supply voltage you are using.

14.3 Replacing the Fuse

A

@ Tumn the power switch OFF and remove the power supply cord from the outlet.

@ There are two fuse hoiders (main and sub).
Do not mix the two types of fuses.
Use & standard screwdriver or other tool to pull out the fuse holder.
To remove the sub fuse holder, use the screwdriver to turn it to the right and then pul it out.
To remove the main fuse holder, use the screwdriver tip 1o pull up the top and then pull out.
® Remove the fuses and check to see if they are blown.
@ If not blown, return them to the holder. If the are blown, replace them with the spare fuses
supplied or fuses meeting the ratings indicated on page 11.
® Reinstall the fuses as they were.
Press the sub fuse holder firmly down to its original position and turn right to lock.
Press the main fuse holder firmly down to its original position.

® Plug the power supply cord connector into the unit,

% If the fuse blows again after being replaced there may be some problem with the unit. Please have
it inspected and repaired if necessary.
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