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On-Line Grain Moisture Tester Safety precautions

The On-Line Grain Moisture Tester may cause accidents (such as property damage) if safety precautions are not
followed.Also, due to it being equipped with a motor, injuries may result.

mPlease follow safety precautions

Read the safety precautions in the operating manual carefully.

mPlease do not use the device if it is not working properly

If the tester has been damaged or is not working properly, be sure to consult our repair service.

mWhat the warning signs and symbols indicate

In order to prevent accidents due to improper handling of the device, the following signs and symbols have been
used in the operating manual and on the device itself. Indications:

Indicates risk of injuries to user or damage to property if this sign is ignored and the
AWARNING J J ge to property gn is ig
device is improperly handled.

Indicates risk of injuries to user or damage to property if this sign is ignored and the
A PRECAUTION | °'°%tS ) 9¢ To property gnis g
device is improperly handled.

A CAUTION Indicates information the user needs to understand to use the device safely.
Significant symbols Deterrent symbols Symbols for taking action
Fire Electric shock Being caught Prohibited Donot Do not get wet Required ~ Unplugfrom  Connect

in machinery disassemble outlet ground

/\ WARNING

e Use the device with only specified voltage from the power source. Excessive voltage overheats the
device, causing breakdown or fire.

e Be sure to connect the ground wire to the ground at the power source.

fuse other than the fuse specified carries a risk of fire, etc.

e Do not disassemble or alter the On-Line Grain Moisture Tester. Doing so may damage it, or cause
electric shocks or injuries. If it is suspected that the tester has been damaged, contact our repair
service.

e Be careful not to get the tester wet. It is not waterproof. Getting water inside the device may cause
damage or electric shocks.

e Do not remove the moisture sensor while measuring. You may unwittingly touch the rotor and injure

A A e Use the specified capacity and type of fuse. When replacing it, first unplug the power cord. Using a

yourself.

/\ PRECAUTION

e When plugging in or unplugging the power cord, hold the plug and pull instead of pulling the
cord.

e Unplug the power cord from the outlet when the tester is not being used, or when there is a danger
of a lightning strike.

power cord, etc.).
e Do not turn on the power while pressing the control keys.

e Press only the specified key(s), and do not press any other key combinations.

% e When signs of danger appear (i.e., offensive smell, smoke, fire), take appropriate action (unplugging



Contents

1. Features, ldentification view and ACCESSOrIES.........ccevveveiiviiiieiennnnns 4

2. Connecting the PT-2700, PU-356, and external devices..................... 5

3. Display and key fUNCLIONS ... 6

31, DlUSPIAY ..t 6

3-2. KEY fUNCLIONS ... 7

4. SPECIfICAtIONS ...coeeeeeeiiiicee e 8

5. Preparing for measurement .............ccccuuuiiiiiiiiiiiiiiiieeeee e 9

5-1. Turning 0N the POWET .........cooiiiiiieei e 9

5-2. SEHHNGS ...ttt 9

5-2-1. Selecting measureing product to be measured.................. 9
(applies only to PT-2752)

5-2-2. Setting the moisture level for automatic stop................... 10

5-2-3. Setting the manual measurement mode.......................... 10

5-2-4. Setting the cool-down time ...........cccciiiiiis 1

5-3. Checking PU-356 CirCUitS............coooiiiiiiiiiiiiiiiiiiieeeeeeeeee e 12

5-4.Installation ........oooeiiiiii 12

6. HOW tO MEASUIE.....cceiiiiiiiiiiee e 13

6-1. Measuring the temperature ... 13

6-2. Manual measuremMent.............ooooiiiiiiiiiiiieeeeeee e 14

6-3. Automatic measurement..............oooiiiiiiiii 15

B-4. RESEIING ... 16

7. Communicating t0 COMPULET ...........uuiiiiiiiiiiiiiiiiiiieeee e 17

8. Error diSPlay.......ccooeeiiiiiiiieiie e 18




1. Features, ldentification view and Accessories

1-1. Features
(1) The PT-2700 can be mounted on a dryer or on a measuring scale at a grains unloading

station, and continuously measure moisture.

(2) Quickly measure with easy operations.
(3) In “automatic” mode, the device takes measurements while controlling the dryer.

(4) Manual measurement can be started from a connected external device.

1-2. Part identification

<Main unit>
%
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<Accessories>

Metal fittings Connecting cable with temperature sensor
(See P12 “5-4. Installation”)
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2. Connecting the PT-2700, PU-356, and external devices

Connect the PT-2700, PU-356 and external devices (e.g., a dryer) as in the figure below.

TUBE(SHIELD)

Connecting cable with

[Shield]

[Yellow]

[Green]

Probe

[Black]

[Red]

[White]

RS232C

(TX)

Timer

Signal

Ground

*to Relay

(250VAC, 5A Normal Close)

*to Relay

(250VAC, 5A Normal Close)

temperature sensor Yellow(24V)
Green(GND
PU-356 Black(TX)
Red(RX)
White(SG)
Computer /
printer
Switch /
relay
Oil supply
unit
Power
supply /
fan unit
Dryer

S

B

(@ |[e]le][a][e][e]2]@] @] @@ @] @] [@]2]] ]

Pull the wires around as in the figure on
the left.

After connecting the wires, attach the

~ 1 cover to the terminal block.




3. Display and key functions

3-1. Display

Moisture

I ®
——8 |0 0.0 %

(1) Shows a number designating the item to be measured (This applies only to the PT-2752).
(Because the PT-2751 is for paddy only, it shows “0” all the time.)
Shows “E” when automatic measurement finishes.

(2) Shows moisture content and temperature.
Also shows “AUT” when automatic measurement starts, “MAn” at the start of manual measurement,
and “CHE” when the circuits of the moisture sensor PU-356 (hereinafter described as PU-356) are
checked.

(3) Shows the moisture level selected for automatic stop.
Also shows a blinking display of preset values for the various settings.

* The moisture level set for automatic stop won’t be displayed when manual measurement has started.
It will be displayed again when automatic measurement is conducted.



3-2. Key functions

RESET TEMP. | |M.START
MOIST. @ CHECK

l PCS. l l ENTER l A.START
y

Key Fanctions
Sets the item to be measured.
0. Paddy
1. Wheat
PRODUCT
[PRODUCT] 2. Barley
3. Brown Rice
4. Milled Rice (used only for PT-2752)
[MOIST] Sets the moisture level for automatic stop in automatic measurement.
[PCS] Sets the number of grains to be measured or measurement time in manual
’ measurement.
[TEMP] Starts the temperature measurement.
[A]land [V] Changes the values of various settings.
[ENTER] Confirms changed values of various settings.
[M.START] Starts manual measurement.
[CHECK] Checks the PU-356 circuits.
[STOP] Breaks off automatic / manual measurement or temperature measurement.
[A.START] Starts automatic measurement.
[RESET] Forces return to condition when power was turned on.




4. Specifications

Applications

Product No. Product Measuring range(%)
PT-2751 0 Paddy 10~35%
0 Paddy 10~35%
1 Wheat 10~40%
PT-2752 2 Barley 10~40%
3 Brown Rice 10~20%
4 Milled Rice 10~17%

Measuring principle

. electrical resistance (single grain)

Measured variable

. moisture

Minimal display digit

: 0.1% (moisture)

Measurement precision

: With respect to drying method (105 °C, 5g5hr, crushed),

10 : 0.5 % or less, at moisture of 20 % or less

Display

: 7 segment LED

External output

: RS-232C

Operating temperature :

and humidity ranges

0 to 50°C (however, must be free of condensation risk)

Power supply

: AC100 to 240 V (50/60 Hz)

Power consumption : Max 120 W
Fuse :250V2A
Relay . Maximum allowable current : 5A,

Maximum switching voltage : 250 VAC

Dimensions & weight

: 170 (W)x110 (D)x248 (H), 1.2 kg

Accessories

: Moisture sensor (PU-356),

Connecting cable with temperature sensor,
Metal fittings,

Operating manual




5. Preparing for measurement

5-1. Turning on the power

When the power is turned on, all LED display items will be shown; after that, the initial display will
be shown.

Moisture

[N
o
Product

Set

* The POWER terminal and OIL terminal are on in the initial state.

5-2. Settings

Before measuring, set the following conditions as necessary.

5-2-1. Selecting measuring product (*applies only to PT-2752)
When the initial display is shown, press the [PRODUCT] key.
The number of the PRODUCT will start blinking.

Moisture Moisture
H 0/0 PRODUCT RN H 0/0
Product Product
1CC 1cCc
Set :55 % Set i:l.l:l %

Choose the number designating the item to be measured using the [PRODUCT] key. When the
correct number starts blinking, press the [ENTER] key.

Moisture

—

PRODUCT|

c

%

Product

Set

/155

—

ENTER

The numbers that designate the items to be measured are
0.Paddy, 1.Wheat, 2.Barley, 3.Brown Rice, 4.Milled rice.

Once the item to be measured has been set, the blinking will stop and the light will become fully lit.

* Because the PT-2751 is measurable for paddy only, the number designating the item to be
measured shows “0” all the time.



5-2-2. Setting the moisture level for automatic stop
Sets the moisture level for automatic stop mode. The initial setting is 15.5 %. When the initial
display is shown, press the [MOIST.] key. The moisture level for automatic stop will start blinking.

Moisture Moisture
H 0/° MOIST. N HH Cyo
Product Product
1CC [ g g
Set :Sb % Set rb.:h %

Select the numerical value using the [A] and [ V] keys, then press the [ENTER] key.

E] Moisture Moisture

— U % — — U %
E] Product - Product
Set I, b.E %o Set I' El_j %

Once the moisture level for automatic stop has been set, the blinking will stop and the light will
become fully lit. The moisture level for automatic stop can be set by tenths of a percent anywhere
from 11.0 % to 17.0 %.

5-2-3. Setting the manual measurement mode
Measurement by number of grains or by measuring time can be selected in manual measurement.
The initial setting is for measurement by number of grains.
When the initial display is shown, press the [PCS.] key while pressing the [A] key.

Moisture
- - -
Product _
Set I, 5.5 %

The current manual measurement mode will be shown (“PCS” for measurement by number of
grains, and “SEC” for measurement by time). The measurement mode can be changed by using
the [A] and [¥] keys. Choose the correct mode and press the [ENTER] key.

ﬁ
Moisture, Moisture
orC (4] CCi
— g L % i T g R=AR NN
Produet E] Produet
Set % Set %
<

e Setting the number of grains to be measured
When the manual measurement mode is set for measurement by number of grains, number of
grains to be measured is set. When the initial display is shown, press the [PCS ] key.
The “PCS” signal (indicating measurement by number of grains), together with the current setting
for the number of grains to be measured (100 in the initial setting), will start blinking.
Set the correct number using the [A] and [ V] keys, then press the [ENTER] key.

-y

Moisture Moisture
S, x4 4
) [P I E]
Product Produet v E]

P,
1CC M
Set 15.3 % Set (AN

-
o
oY
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The number of grains to be measured is set. The display then switches to the setting for moisture
level for automatic stop.
The number of grains to be measured can be set in whole numbers anywhere from 1 to 250.

e Setting the measuring time (seconds)
When the manual measurement mode is set for measurement by time, number of seconds of
measurement is set. When the initial display is shown, press the [PCS ] key.
The “SEC” signal (indicating measurement by time) and the current setting for the number of
seconds of measurement (20 seconds in the initial setting), will start blinking.
Set the correct number using the [A] and [ V] keys, then press the [ENTER] key.

Moisture Moisture,
4 4 4
|
n - - - n

- -
o % PeS. — o .,.' L L% —
Product _ Produet Q LD, E]
Set I' b&' % Set 4.3 'L-l' %

The number of seconds of measurement is set. The display then switches to the setting for
moisture level for automatic stop.
The number of seconds of measurement can be set in whole seconds anywhere from 0 to 999.

5-2-4. Setting the cool-down time
Procedure for setting the interval between completion of moisture measurement (in automatic
measurement) and the POWER terminal cutoff — hereinafter described as “cool-down time”. When
the initial display is shown, press the [ENTER] key while pressing the [ V] key.

Moisture
- - -
Product
1CC
Set IS.:I %

The “SAT” signal, together with the current setting for the cool-down time (60 minutes in the initial
setting), will start blinking. Set the correct number using the [A] and [ V] keys, then press the [ENTER]
key.

Moisture
co- ] (4]
— Ol 1% —>
Product A & )
e

The cool-down time is set. The cool-down time can be set in whole minutes anywhere from 0 to 90.
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5-3. Checking PU-356 circuits
Checking PU-356 circuits.

PRECAUTION : Before checking the circuits, make sure that there is no possibility that grain
will be fed into the PU-356. If grain gets fed into the PU-356 during the checking
process, it could register an error even though the circuits are normal.

(1) When the initial display is shown, press the [CHECK] key. Moisture
The display right will be shown, and checking will start. el ]
(N

-
SiLne %
Product

Set

(2) The checking will last for about 20 seconds. If results are normal,
the procedure will end and the initial display will be shown.

Moisture

"---

%

(3) In case of an abnormality, the display right will be shown. Product =
Set 1.3 %

(4) The error number (in this case, 101) will be shown at “SET” on the

Moist
display. See “8. Error display” on p. 18 for error numbers. ;’iure
I 1™ %
(5) Press the [STOP] key to go back to the initial display. Product '
Set LI 1 %

5-4. Installation (Example)

1) Put a joint part of dryer between the metal fittings.
2) Tighten the flat head screw (A).

3) Insert the metal fittings to the main unit of PT-2700.
4) Tighten the binding head screw (B).

~ o~ o~ o~

Binding head screw (B) %

12



6. How to measure

6-1. Measuring the temperature

The display will show the temperature detected by the temperature sensor attached to the
connecting cable.

(1) Press the [TEMP.] key to start measurement.
The temperature will be shown at “Moisture” on the display.

Moisture
- -—
(|
ﬁ (D' -
"J ,- -' O/O
Product
1CC
Set 12, %

(2) To stop measurement, press the [STOP] key and hold until the initial display is shown.

(3) [-oL] will be shown when the temperature shows from —20°C to 0°C.

oo

4

~

[oL] will be shown when the temperature shows from 50°C to 70°C.

oo

(5) [020] will be shown when the temperature shows less than —20°C.
[021] will be shown when the temperature shows over 70°C.
(See P18 "8.Error display")
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6-2. Manual measurement

Measures the moisture in circulation type grain a dryer or measuring scale by either the number of
grains or by a preset number of seconds.

(1) Set the number of grains to be measured, or the number of seconds for the measurement, as
needed.
(See “5-2-3 Setting the mode for manual measurement” on p.10.)

(2) Press the [M.START] key. The display will show “MAn” and the manual measurement will start.
The moisture level set for automatic stop will disappear.
When moisture measurement starts, “MAn” will start blinking.

Moisture

= 1=
oEIIYy,

Product

Set %

(3) When the measuring finishes, the moisture content will be shown on the display.

Moisture

Icc
O 1%

Product

Set %

To discontinue the measurement, press the [STOP] key.
The initial display will reappear.

e Using the Timer terminal for manual measurement
Manual measurement can be done by switching off the Timer terminal and Signal Ground terminal.
Conversely, manual measurement can be discontinued by switching them on again. In this event,
to restart the manual measurement, wait for more than 2 seconds before switching off.
In the following cases, before starting manual measurement with the Timer terminal, first switch
both on, then wait 0.1 seconds and switch them off again.

(1) If the terminals were both off when the power was turned on.
(2) If measurement was started by using the Timer terminal and was completed normally.
(3) If measurement was started by using the Timer terminal, and was discontinued with the [STOP]

key. Note that when both the Timer and Signal Ground terminals are on, manual measurement
won't start with the [M.START] key.
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6-3. Automatic measurement
The moisture content in grain that is being dried is automatically measured, and when the moisture
level is less than the level set for automatic stop, the OIL terminal will switch off. After the time set
for cool-down has passed, the POWER terminal will switch off. (Ordinarily, the POWER terminal

and OIL terminal are on.)
When the pickup motor is running during moisture measurement, the “Moisture” on the display will

start blinking.

(1) Set the moisture level for automatic stop, as needed.
(See “5-2-2 Setting the moisture level for automatic stop” on p.10.)

(2) Press the [A.START] key. The display below will be shown.
When this display is being shown, PU-356 circuits are being checked. During that time,

measurement can’t be discontinued.
If the moisture level set for automatic stop has not been shown, it will be shown again.

Moisture

e
SUIL %
Product _

st 195 %

(3) In about 20 seconds, the “Aut” signal will start blinking and moisture measurement will start.

Moisture

s
L%

Product _

Set IHJS %

(4) Moisture will be measured repeatedly until the moisture level is less than the level set for auto-

matic stop.

Moisture

e
o0

Product
[| gyt
Set a_:_b %

During the moisture measurement, the “Moisture” on the display will keep blinking.

Moisture
S e
[ ',-'l -' 0/0

Product

S-'J 0/0

-—

Set

To discontinue the measurement, press the [STOP] key.

The initial display will reappear.
(Continued on next page)
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(5) The moisture measurement will end when the moisture level is less than the level set for
automatic stop.
The OIL terminal will switch off, and the dot at “Moisture” on the display will start blinking.

Moisture
10

O 1L 0%

Product

1c
Set 1.2 %

(6) When the time set for cool-down has passed, the POWER terminal will switch off ; the “E” will
be shown at “Product” on the display.

Moisture

I gy N
EL V1L 1%

Product

Set :55 %

(7) If the [STOP] key is pressed after either (5) or (6), the initial display will reappear.
The POWER terminal and OIL terminal will be switched on.

e |[f an error has occurred during measuring, it will be shown on the display,and the dot at “Moisture”
will start blinking. At this time, the OIL terminal will switch off.

Moisture

': O 4
[n]

L1 1%
Product

1"
Set N_IL’ %

When the time set for cool-down has passed, the POWER terminal will switch off, and the “E” will
be shown at “Product” on the display.

If the [STOP] key is pressed, the display will go back to the initial display, and the POWER terminal
and OIL terminal will switch on.

If the [STOP] key is pressed when the dot at “Moisture” on the display is blinking, the initial display
will reappear, and the POWER terminal and OIL terminal will switch on.

6-4. Resetting

During measurement, when an error has been shown, or when measurement has become difficult,
the operation can be forced to shut down.

Press the [RESET] key for 2 seconds or more to stop the operation. The device will reset to initial
state when the power is turned on.

16



7. Communicating to computer

The PT-2700 can send out measurement data to a computer by using the RS232C (TX) terminal and the
Signal Ground terminal. To connect with a computer, connect the RS232C (TX) terminal to the RxD of

the RS-232C connecter on the computer, and the Signal Ground terminal to the GND.

7-1. Specifications for RS-232C communication
Communication method : RS-232C

Communication form . start-stop synchronous communication
Baud rate : 9600bps

Data bit : 8 bits

Parity : none

Stop bit . 1 bit

7-2. Computer output format

* The number in parentheses indicates the number of bytes.
m Moisture data
1. STX(1) + moisture data (3) + temperature data (3) + “0” (1) + ETX (1)

2. When mean in manual measurement, and mean of initial moisture in automatic measurement
STX(1) + moisture data (3) + temperature data (3) + “A” (1) + ETX (1)

m Temperature data

1. When a temperature sensor is between 0 °C and 50 °C:
STX(1) + “000” (3) + temperature data (3) + “0” (1) + ETX (1)

2. When a temperature sensor is between —20 °C and 0 °C:
STX(1) +“000” 3) + “—=—"(3)+“0" (1) + ETX (1)

3. When a temperature sensor is between 50 °C and 70 °C:
STX(1) +“000” 3) + “+ ++" (3) + “0” (1) + ETX (1)

m Error codes
1. STX(1) + “ERR” (3) + Error code (3) + “0” (1) + ETX (1)

m Data information

1. STX (0x02) . start of data

2. Moisture data : decimal points for moisture omitted, transmitted in ASCII code

3. Temperature data : decimal points for temperature omitted, transmitted in ASCII code
4. Error codes : transmitted in ASCII code

5. ETX (0x03) : end of data
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8. Error display

When an error is shown, follow the relevant instructions to resolve.

Error No. Problem How to resolve
Turn off power to PT-2700.
) . Check the connection of the connecting cable.
Connecting cable is not properly o
001 . After connecting it properly, turn on the power.
connected, or is broken.
If that doesn’t solve the problem, the cable
may be broken.
At the start of automatic measure-
ment for moisture, the number of
010 grains that were tested in each
of three measurements was less Reset with the [STOP] key.
than two. Clean the grain intake on PU-356.
In automatic/manual measure-
011 ment, there was no grain feed for
more than five minutes.
The temperature of the tempera-
020 ture sensor shows less than —20 | Reset with the [STOP] key.
oC. Use the device within the range of the operat-
ing temperatures of the temperature sensor
o The temperature of the tempera- (=20 °C to 70 °C).
ture sensor shows over 70 °C.
030 Abnormal data Reset with [STOP] key.
040 Abnormal memory Turn the power to the PT-2700 off and on.
101 Abnormal PU-356 circuits (1)
Reset with [STOP] key.
102 Abnormal PU-356 circuits (2) Clean the measurement roller of PU-356. If
103 Abnormal PU-356 circuits (3) that doesn’t solve the problem, PU-356 cir-
cuits are defective.
104 Motor lock
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