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1. Before Using

Before using this intelligent recorder, you are advised to read well this instruction manual in order to
correctly make the most of the recorder.

1.1 Notes to be taken in using this recorder

<1> For the sake of safety, never forget to ground the earthing pin of the power supply cable.
When this pin cannot be grounded, ground the earthing terminal on the back of the recorder.

<2> Installation place and position of this recorder

This recorder must be used in a level place at a temperature from 0 to 40°C with a relative humidity
from 40 to 80%.

*  FDD must be used at a temperature from 10 to 40°C with a relative humidity from 40 to 80%.
This recorder must not be used in a place as given below :

o Qo o

Place easily getting high in temperature or humidity due to the direct rays of the sun or a heater
Place exposed to sea breeze, corrosive or inflammable gas or organic solvent atmosphere
Humid or dusty place

Place exposed to strong vibration or shock

Place easily affected by the surge voltage or disturbing wave due to thunder or electric furnace
This recorder uses a discharge type cooling fan to prevent its inside from getting high in
temperature. If the fan is not well ventilated, this may lead to trouble. A free space of 10 cm or
more must be provided behind the fan.

Don’t block the ventilating orifices provided on the side, back and bottom of the recorder.

<3> Always use voltage, current and fuses as specified.(Refer to item 1.7)
Use of a non-specified voltage, current or fuse may lead to fire or breakage.

<4> Pay full attention to the following points which may bring on danger :

a.

b.

C.

Don’t apply a voltage in excess of 200 V (when installing the standard unit FU-911A)

The connection of this recorder with DC power may involve danger. After having turned OFF the
SW of the recorder, connect the cable with the recorder and the batteries always in this order.
Don’t remove outer casing of this recorder.

Even after turned off the power switch, dangerous high voltage may remain in side of
recorder.Consequently removing outer casing may brings danger. Please get in touch with local
HIOKI distributor or us directly when repair or internal adjustment is/are required.

-<5> When proceeding to the following steps, take care not to damage the apparatus :

ey

@
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“)
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Always turn OFF the power before proceeding the following operations :

a.  Mounting/dismounting the input unit

b. Mounting/dismounting the ribbon cassette

¢.  Mounting/dismounting an optional items(interface board ext. control board,etc.)

Never forget to turn ON the power before inserting or taking out a floppy disk,MO disk or
Memory card etc. Don’t bring a magnetic material such as magnet close to it.

When displacing this recorder, observe the following instructions :
a.  Confirm that IC card and floppy disk have been taken out from their slots.
b.  Don’t forget to close the front door.

c.  Dismount the felt pens from this recorder and put a cap on them.

Confirmn that the ribbon cassette is kept taut.(Ref. Item 3.1.3)

Before mounting the felt pens into this recorder, don’t forget to undo their caps. Otherwise, they
may strike each other.

The power source of this recorder is specified for either 100V AC or 200V AC system. When
connecting it with a power source, take care so that an excessive voltage may not be applied to it.
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<6> Notes to be taken to assure a stable recording
(1) Don’t supply the pen travelling part with oil (wipe it clean with a piece of dry cloth).

(2) When this recorder is operated at a chart speed of 120mm/h or less, a rolled recording paper and
the special ink for low speed must be used for it. Using roll chart paper and low speed pen can
prevent the ink from getting blurred and the paper from being caught.(Ref. Item 5.1)

(3) When you leave this recorder unused for a long time (for three days or more, depending on the
relative humidity), put the cap on the pen. (This recorder is equipped with a pen rest preventing the
pen tip from getting dry for the moment.)

The cap must be in the same color as the pen. Otherwise, the color of the cap may be mixed with

the other color of the pen and it may lead changing color at the time of starting recording in the
first. Please draw your attention.

(4) When measuring the temperature, preheat this recorder for thirty minutes or more after having
connected the input cord of the sensor with it and applied the power.
<7> Backup battery

This recorder contains a nickel-cadmium battery for backing up its clock.
When the battery is completely charged, it can fulfill its backing-up function for about one month.
However, attention must be paid to that this backing-up duration depends more or less on each battery
and environmental temperature. We cannot estimate as a rule the life of the battery which depends
greatly on its conditions of use (power supplying condition, environmental temperature). We can say
at least that it will take about three to five years for a completely charged battery to descrease to half
in function.
When this recorder is not supplied with power for six months or more, the life of its battery may be
shortened. For this reason, it is advised to supply the recorder with power at least once a month.
If the battery is deteriorated in fuction, this may lead to an error in the date and hours of the recorder.
If you have any trouble relating to the battery of this recorder, please contact its dealer or one of our

sales offices nearest to you given in the verso of this instruction manual. The battery will be replaced
with new one at your own charge.

<8> Others

(1) When mounting input units, insert from left side slot No.1 in the rear side of recorder without
leaving any space between the slots.

(2) Caution in using input unit FU-911B (Option)
The recorder mounted with FU-911B is acurately calibrated before shipment from our factory.
Consequently, Please avoide changing the place of the input units or adding new input unit by end
user after purchasing the recorder in order to maintain high accurate measurement.

Please get in touch with our local distributor or us directly when additional input units are required
to mount or calibration is required.

(3) When you are at a loss about how to operate this recorder, either print out a list or confirm it in
STATUS of EXTRA MENU. If pressing down Reset SW on its back with the tip of a pencil, the
recorder can be returned to its initial status.

(4) Don’t wipe the sheet keys and LCD screen on the front panel with water or alcohol.
Clean them with a piece of dry cloth.

Always operate them with your fingers. If you operate them with the tip of a pen or your nail, this
may scratch or damage them.

(5) When this recorder is installed in a place as shown below, always open or close its front door with
your hand put on it. The door can be opened up to at an angle of 90 degree. If you open the door at
an angle in excess of this limit or put something on it, this may damage its rotating part.

When you mount the recording paper, pen or ribbon e
cassette into the recorder or replace them with new MAX. 9 [f/> Il
ones in a place as shown below, always dismount the B o

front door beforehand. The method how to dismount i g o /
front door is described in item 3.1.12. . : 7////// /
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1.2 General
1.2.1  General description

This Jurius series intelligent recorder, manufactured byHIOKI E E.CORPORATION as a pioneer in the field of
desk top recorder on the basis of its know-how accumulated for example by the development of Pegasus
series recorder, is characterized by its new, multiple and high quality functions, for example, by its
channel extension through the newly developped 2 channel unit (extensible up to 24 channels by a set
with 4 pens or more), its real time display on large size LCD, its reproductible display (set with a
storage unit), its reproductible recording (set with a storage unit) and its adoption of optical magnetic
disk as an external storage unit with large capacity (option).

This recorder adopts a touch panel and a large size LCD for more ease of use. In addition to this, it is
lessened in weight by 43% compared with the old models (Pegasus 12 pen) and further minituarized in
outer dimension, so that it can be used with the same ease as the conventional pen recorders.

1.2.2  Features

(1) Channel extension feature
Only the input channel can be extended without increasing the number of pens.
(When the standard unit is used, the input channel can be extended to 2 channels with | pen, to 4
channels with 2 pens, to 6 channels with 3 pens and to 24 channels with 4 pens. For this extension,
additional units must be prepared.)
The data of all the channels can be displayed.

(The data can be taken out from all the channels on condition that FD, MO, memory card and
options are mounted into the recorder.)

(2) Small size and weight
Compared with the Pegasus series model of our brand with 12 pens,
lessened in weight by 10.5 kg
lessened in height by 70 mm
lessened in depth by 30 mm

(3) Easy operation

The adoption of a transparent touch panel and a large size LCD allow this recorder to be used with
more ease.

(4) On-line recording
Wave form totalization software “JULILOG”
Remote-measuring

When this recorder is connected with a PC through GP-1B or RS-232C, the collected data can be
recorded into the PC.

(5) Enhanced FD function
Independent sampling
Triggering function (alarm trigger, timer etc.,)
Compatible with IBM format

(6) Large capacity recording
In addition to the conventional FD, a MO (optical magnetic disk) and memory cards are offered as
an option.

As a newly added function, when it is detected that the recording paper runs out, the data collected
thereafter are all stored onto FD, MO and memory cards.
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(7) Many optional items ’
The following items are offered as an option : pH/ORP unit, electric conductivity unit, AC voltage
unit, AC voltage logarithmic unit, RTD unit, transient unit, 0.5mV DC voltage/thermocouple unit,
FDD, interface for external magnetic disk, memory card, RS-232C board, GP-IB board, external
controller/alarm board, chart reroll adaptert, DC power supply, rack mount, data collecting
software.
1.3 Composition of the instruction manual

This instruction manual is composed of the following chapters which should be well understood before
using this recorder :

1. Before using this recorder

This chapter describes the instructions to be observed before using this recorder, such as cautions to be
taken to operate it, the overview of its functions and the power to be supplied to it.

2. Name and function of each operation point of this recorder

This chapter describes the name and function of each character printed on the front and back panels of
this recorder and of each operation key provided on it.

3. Basic operation method
This chapter describes the basic operation method and the contents and also setting options.
4. Option

This chapter describes the kinds of option with their model number and also mounting and dismounting
roll chart paper winding equipment and attaching rack-mount.

5. Maintenance parts

This chapter gives the parts used to maintain this recorder.

6. Specifications and list of standard accessories

This chapter describes the specifications of this recorder and the list of standard accessories provided
for it.

7. External view

This chapter gives the external view of this recorder and its actual dimensions.
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1.4 Preparations for using this recorder

1.4.1  Inspections before unpacking

This recorder has been minutely inspected before being shipped from factory. However, for the sake of
safety, check it for error in product name, external damage and lack in the number of accessories. If you
find any error, please contact your dealer.

Unpack the recorder from its carton as
shown on lefiside.

The accessories are contained in small
boxes as shown below. For the number of
P NN standard accessories, refer to Page 6.2.
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142  Power supply
AC power of thie recorder is selected from either 85 to 132VAC or 170 to 250VAC, which will be
specified when ordering. 12 or 24VDC power source is provided as option.
When 85 to 132VAC is used, the attached cable or its equivalent must be used to connect it with a
power supply with a power distributing capacity of 10A or more. The power supply must be easily
grounded for protection.

In case of 12 or 24VDC, connect the plug (attached to option) with the following wire :
12VDC ..........lJead wire AWGI6 or equivalent
24VDC...........lead wire AWG20 or equivalent

143  Checking the fuse
This recorder makes use of one of the time lag fuses having current capacities as given below according
to the power supply used for it. Select a fuse as required by the power supply in use.

AC85 to 132V AC170 to 250V DC (option)
INR-9011 1A 05A 5A
INR-9021
INR-9031 2A 1A 10 A
INR-9041
INR-9061 3A 2A ' 10 A
INR-9081
INR-9101 3A 2A ISA
INR-9121
Table 1.1

1.44  Checking the grounding

To protect you against electric shock, never forget to ground the earthing terminal on the back of the
recorder or its power supply cable.

The round pin of the 3P plug of the power supply cable must be grounded through an electric outlet
equipped with earthing device.

When you use a 3P-2P conversion adapter for the earthing, never forget to ground the earthing lead wire
of the adapter.

Warning

For danger protection, be sure to ground the earthing pin of power cord.
When earthin pin can not be used, please ground the grouding terminal on the back panel

-1.6-



int on This Recorder

A

2.1 Front panel
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Chart drum

Chart holding roller
Chart receiving door

Front door:

Power supply switch
Pen cap receiving pin
Printing head

Ribbon cassette

Pen
Pen holder

Penrest .
DIGITAL key

WAVE key

Range key:
Span key
Zero key

Chart speed key

This drum rotates as a whole to feed the recording paper.

This roller holds the recording paper onto the chart dnuﬁ to feed
the paper stably.

" The recording paper is received inside this cover. Be sure to

close it after loading the recording paper.

This door protects the recording part against dust. Given its lower
rotating axis as a fulcrum, it can be opened toward you up to 90
degree. Refer to the item 3.1.12 Mounting/dismounting the front
door. .

With this switch, you can put to ON/OFF the power supply.

This pin is used to receive a pen cap dismounted from the pen.
This wire-dot printing head can print at a resolution of 5 x 7 dots.

This cassette type ink ribbon must be mounted or replaced with
new one by referring to 3.1.3.

This is a disposable cartridge ink pen.
The pen is placed into this holder.

This pen rest is used to receive temporarily a non-selected pen to
prevent it from getting dry.

This key allows recorded data to be displayed numerically
(digital).

This key allows recorded data to be displayed in the wave form.

This key is used to set a range for this recorder.
(Pressing down this key switches the main display into range
setting screen.)

This key is used to set a span for this recorder.
(Pressing down this key switches the main display into span
setting screen.)

This key is used to set a zero point for this recorder.
(Pressing down this key switches the main display into zero point
setting screen.)

This key is used to set a chart speed for this recorder.

(Pressing down this key switches the main display into chart speed
setting screen.) '
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EXTRA MENU key
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PGC displaying LED

REMOTE displaying LED
(option)

Main display

Pen selecting key

PEN displaying LED

Key lock
(with displaying LED)

RECORD key
(with displaying LED)

Remote/Local
(with displaying LED)

Manual print key

Pen lift key

Feed key

3.5” floppy disk/memory

card inserting slot
(option)

This key is pressed down to set each function in detail.
(Pressing down this key switches the main display into a function
setting screen as given below :)
<EXTRA MENU>
Print setting (fixed hours, logging)
Auto-range setting
Auto-shift setting
PGC mode setting Operation setting
Display condition setting Filter setting
Compensation setting for expanded/contracted recording paper

Comment setting
TAG No. setting
Alarm setting

Electric zero setting Clock setting
List printing Zone setting
Pen change Physical setting
Media setting (FDD, IC card, MO) LCD setting

This LED is lit while PGC (Pen Gap Compensation) is in operation.

This LED is lit when a RS-232C or GP-IB interface cable is used.

This display is used to set displaying parameters and other items.

This key is used to select a pen for recording. Pressing down ALL key
selects all the keys in block.

This LED is lit when a pén is selected.

When you press down this key, its LED is lit, indicating with a
buzzer that no further key setting will not be accepted.

When you press it down again, the LED goes off, indicating that a
subsequent key setting will be accepted.

This key is used to start or stop a recording.

When you press down this key, its LED is lit while the selected pen is
displaced to the recording position. Then, the recording paper is fed to
record the input signals.This key is also used to start/stop logging
recording.

This key is used to change Remote into Local when a RS-232C or
GP-IB interface cable is connected with this recorder.

This key is used to print the current time and the measured value of
each channel.

When you press down this key, its LED is lit to lift the selected pen.
When you press it down again, the LED goes off to lower the pen.

Pressing down this key has the effect of feeding the recording paper.
When you continue to press it down, the paper is fed first slowly then
more rapidly (300 mm/min. at maximum).

However, this has no effect so long as no paper is put in place.

With this slot, data and setting information can be recorded on or
reproduced from a floppy disk or memory card.
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2.2 Back panel
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(3) DC power supply connector :

®

o)

G

® QO

Input unit
Ground terminal

(option)

Fuse holder
Power supply connector

Name plate

External control unit
(option)

Interface unit
(option)

RESET button

Reference contact
temperature compensating
calibrating slot

FDD/MO unit
(option)

Voltage range calibrating
slot (upper channels)

Voltage range calibrating
slot (lower channels)’

For mounting this plug-in type unit or replacing it with new one, refer
to3.1.1.

This terminal is used to ground the recorder.

Tlﬁs connector is used to connect the recorder with a 12V DC or 24V
DC power supply.

#1_ #2.- Plus

< #3,#4-..+ Minus DC12Vv

| O-
oy o,

The fuses specified for AC and DC power supplies are mounted into
this holder (fuse for DC power supply as an option. Refer to 1.7).

This connector is used to connect this recorder with its attached power
supply cord.

The model name and set number of this recorder are inscribed on it.

This unit is used to control from outside the alarm setting output and
external chart drive of this recorder.

Either GP-1B or RS-232C interface board is attached.
Through this unit, the recording conditions can be set by an external
computer or the measured data can be output or input.

This button is pressed down to reset the actually set information
(except for CLOCK) to their initial values.

This is a trimner to compensate for the temperature at reference
contact when a thermocouple range is used. You have no need to

turn this slot which has been calibrated as shipped from factory except
for the purpose of calibration.

Either FDD or MO can be &

This is used to calibrate the voltage range. You have no need to turn
this slot which has been calibrated as shipped from factory except for
the purpose of calibration.

" This is used to calibrate the voltage range. You have no need to turn

this slot which has been calibrated as shipped from factory except for
the purpose of calibration.
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3. Basic Operation Method

3.1 Preparations for measurement

3.1.1Mouting/replacing a unit
Although measuring input units and interface boards, etc. are set at the specified position before
shipment from our factory, mount or replace other input units in the following procedure in case that
you want to replace them with other units.

Caution

1. Always mount or replace a unit with the power supply set to OFF

2. When mount input unit(s) to rear side’s slot, please mount them from left side hand,
Slot No.1, without allowing space left.
If you want to remove the input unit that is mounted in the middle, mount new input
unit to the position or shift the right sides’ input units to lefi sides so as not to allow
empty slot in the middle.
1f empty slot is left in rear channel input, recorder will record and display the channel
numbers skipping the empty input channel.

3.1In case of using input unit FU-911B (Option)
Recorder with FU-911B are accurately calibrated at the time of shipment.
Consequently, it is recommended to avoid changing place of input unit FU-911B or
other input unit and also to avoid increasing new input unit by end user in order to
maintain high accurate measurement. In case of increasing new input units or of doing
calibration, please get in touch with our local distributor or us directly.

Mounting a unit .
(1) Putin place the printed circuit board of a
unit into the grooves of the upper and

lower guide rails on the back of this
recorder.

(Figure 3.1.1)

(2)  Push down the unit up to the limit along
the guide rails.

(3)  Fix the unit with the attached two screws.
(Figure 3.1.2)

(Figure 3.1.1)

‘ (Figure 3.1.2)
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Replacing a unit with new one
(1) Undo-the two screws.

(2)  Pull out the unit with your hands put to its
terminals.

(Figure 3.1.3)

(3)  Fix in place a new unit according to the
steps (1) to (3) given above.

(Fig3.1.3)

Caution

After mounting input unit to recorder, be sure to fix input units with 2 pieces
of fixture screws.

If the input unit is not fixed firnnly, stable measurement can not be done.
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3.1.2  Mounting/replacing the ribbon cassette

Caution

1.Replace the ribbon cassette with new one after the power supply set to OFF
2. Press down the [Pen selecting key] corresponding to the channel in use to
put back the pen into the pen rest before tuming OFF the power switch.

Mounting

(1) Open the front door and displace the print
carriage to the center with your hand.

(2) Tum the knob on the right top side of the
ribbon cassette in the direction shown by
the arrow to make taut the ribbon.

(Figure 3.1.4)

(Figure 3.1.4)
(3) Adjust ribbon cassette so that it covers
printing head, then, put ribbon cassette on
Jjust above of printing carrige.
(Figure 3.1.5)

(Figure 3.1.5)

-3.13-



“4)

(Figure 3.1.6)

(%)

After having checked that the ribbon is put in
place without getting loose between the print
head and the drum, push down the both ends of
the ribbon cassette with your hand until the
cassette clicks in place. ‘

(Figure 3.1.6)

Ribbon

Head

Ol

When the ribbon cassette is correctly put in place,
you have a small play on its four sides. If you
have no play or that it does not click in place,
push it down again while turning the knob on the
right top of the ribbon cassette in the direction
shown by the arrow (clockwise).

Replacement

6]

(2)

(3)

When replacing the ribbon cassette with new one,
lift up its right end with your finger and then
release its rightside lock.

(Figure 3.1.7)

You can release its leflside lock by twisting it
toward you. Then, you can easily dismount the
casette.

(Figure 3.1.8)

Thereafter, replace it with new one by following
the steps (1) to (5) given above.

(Figure 3.1.7)

(Figure 3.1.8)
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3.1.3  Connecting/applying the power supply

(1) Check that the fuses satisfy the required specifications (Table 3.1.1) and then connect the attached
power supply cord with this recorder.

AC85 to 132V AC170 to 250V DC (option)

INR-9011 1A 05A 5A
INR-9021 v

INR-9031 2A 1A 10A
INR-9041

INR-9061 - 3A 2A 10A
INR-9081

INR-9101 3A 2A 15 A
INR-9121

Table 3.1.1

(2) When you turn ON the power supply switch, the display changes to indicate that the recorder is
now self-checking. When the self-check is finished, the screen is switched into digital display
mode.

If no recording paper is mounted in place at this moment, [NO PAPER] will be given on the
display screen. When you press down [RECORD key] after having mounted the recording paper,
the indication [NO PAPER] disappears while the screen changes into digital display mode. (Ref.
3.1.6 Mounting the recording paper)

You can make disappear the indication [NO PAPER] by pressing down any of the keys on the
front panel while mounting the recording paper. However, the indication [NO PAPER] will appear
each time you press down RECORD key] so long as the recording paper is not mounted.

Warning

Never touch the pens and pen carriage by your hand while the recorder is self-checking with its
power supply turned to ON.

Pen will move around left and right in high speed for self checking. If you close your hand, pen
or pen carrige will hit your hand and it bring danger.

Also touching the pens and pen carriage with your hand on these conditions may result in error in
detecting the position of the pens, making invalid the recorded data.

-3.15-



3.1.4  Loading the recording paper

The recording paper must be mounted into the recorder with its power supply turned to ON.

If the recording paper runs out while data are recorded on it, the indication [NO PAPER] will be given
on the main display. In such a case, the pen will be automatically retracted onto the pen rest while the
LED of the Tpen selecting key] then in use will be lit.

At the same time, the recording paper on the chart drum will be discharged, so as to make free the drum.

Foled recording paper Caution

2.

1.

Don’t press down [RECORD key| until the
reocrding paper is mounted.

Don’t turn the chart drum reversely in the
direction of its running.

(M

(2)

(Figure 3.1.10)

3)

(Figure 3.1.11)

Open the front door toward you and then open
also toward you the chart receiving door by
pressing down it with the tips of your finger as
shown in the leftside figure.

. (Figure 3.1.9)

Insert the recording paper into the chart receiving
section. Arrange the recording paper so that its
round holes may be placed on left side and its cut
comners faced upward.

(Figure 3.1.10)

Take out toward you the tip of the recording
paper and insert it right upward from the
underside of the chart drum along the arrow.
Arrange the recording paper so that its leftside
end may be aligned with the leftside face of the
drum.

(Figure 3.1.11)
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(4) While making the tip of the recording paper
caught by the chart drum, turn the drum toward
you. Then, check that both the lefl and right
sprochets of the drum are correctly engaged with
the right and left holes of the recording paper.

(Figure 3.1.12-13)

PR

(Figure 3.1.12)

(5) Lower the chart holding roller. Then pass the
recording paper aroung the drum and return the
chart holding roller to its initial position.

(Figure 3.1.14)

. (6) Lift up the tip of the recording paper with your
(Figure 3.1.14) fingers and push down the chart receiving door
until it gets locked.

(Figure 3.1.15)

Caution

When closing chart receiving door, push the door
to arrow direction until clicking it.

If you failed or forgot closing door, [NO
PAPER] is indicated in the main display when
pressing down RECORD key or recording
measurement is unstable.

(Figure 3.1.15)
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(7) Feed out the recording paper by 30 cm with your
hand. Then, fold it up before setting it onto the
chart receiving table. ; -

(Figure 3.1.16, 17)

(Figure 3.1.17)

(8) At this stage, the recording paper has been mounted in place in the recorder. Pressing down
again TRECORD key] allows the recorder to resume its recording function.

Rolled recording paper

(1) To mount in place the rolled recording paper, follow the same steps as those provided for the
folded recording paper except for the step (7). '
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3.1.5  Replacing the recording paper

"When you find that the recording paper will run out soon or that it must be replaced with new for some

reason, take the steps given below.

The replacement must be done with the power supply set to ON.

Caution

1.

Before taking these steps, refer to 3.1.4, Mounting the recording paper.
2. Never press down [RECORD key] until the replacement has been done.
3. Don’t turn the chart drum reversely in the direction of its running,

Folded recording paper

(1)
@

Take out the used recording paper from the chart receiving table.
Open the front door toward you. Then, open the chart receiving door toward you while pressing it

right down with the tip of your finger as shown in the Figure. (Figure 3.1.18).

3)

Open the chart receiving door toward you. Then, take out toward you the recording paper

remaining in the receiving section. In some case, an indication [NO PAPER] is given on the main

display.

When [NO PAPER] is not displayed

“4)

&)

(6)

(Figure 3.1.18) )

The pens are automatically retracted into the pen rest.
The LED of [pen selecting key] then in use {lickers.
At the same time, the chart drum makes one
revolution to become free in the same way as the
recording paper is mounted.

Cut off the remaining recording paper taken out
toward on its foled line or at an adequate point.

(Figure 3.1.19)

Feed toward with your hand the recording paper
remaining on the chart drum and take it out.

(Figure 3.1.20)

At last, take the steps (2) to (8) provided in 3.1.4,

" Mounting the recording paper.

(Figure 3.1.19)
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When [NO PAPER] is not displayed

(Figure 3.1.21)

)

&)

(©)

Q

Pull out toward you the recording paper and tear it off
along its folding line or at an adequate point.
(Figure 3.1.18)

Put back the recording paper remaining in the recorder
onto the chart receiving section. Then, lifting up the
tip of the recording paper on the chart drum, push
down the paper until the chart receiving door is locked
as shown in the leftside figure.

(Figure 3.1.21)

Keep pressing down [FEED key| until [NO PAPER]
is detected.

When [NO PAPER] is detected, the pen is displaced
onto the pen rest, so that the recording paper on the
chart drum is discharged automatically.

Take the steps (1) to (8) in 3.1.4, Mouting the
recording paper, to replace the paper with new one.
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3.1.6  Mounting/replacing a pen

A pen must be mounted or replaced with new one with the power supply set to ON.

Caution

it may not hit your hand for example.

1. When mounting a pen, don’t apply it an excessive force.
2. When you press down | PEN CHANGE | key, the pen is displaced at high speed. Take care so that

1)

(2)

(Figure 3.1.22) 3)

“)

Open the front door. Press down EXTRA MENU
key and then press down | PEN'CHANGE | on [SET
EXT PAGE/2] screen. The first pen holder appears
on the recording section so that a new pen can be
easily mounted.

(Figure 3.1.22)

Undo the cap from a new pen and push the pen in the
direction indicated by the arrow while taking care so
that its tip may not contact the chart or chart drum.
Mount it onto the pen holder.

(Figure 3.1.23)
To dismount the pen, pull it out toward you.

Press down again I'PEN'CHANGE ] . The remaining
pen holder appears onto the recording section. Then,
mount other pens. At last, the pen holder returns to its
initial status. The pen holder returns to its original
status as the pens are replaced two times for recorder
having pens 4 or less, three times for 8 pens or less,

and four times for 10 pens or more respectively.

The pen holders are arranged in the order of 1 channel,
2 channel and on from forefront to rear.

Liumits

This recorder has 1 to 12 pens mounted. The frequency of
pen replacement and the number of pens to be replaced
depend on the number of mounted pens as follow:

1 to 4 pens type: first (1 to 4 pens)

6 pens type - first (1 to 3 pens), second (4 to 6 pens)

8 pens type : first (1 to 4 pens), second (5 to 8 pens)

10 pens type : first (1 to 4 pens), second (5 to 7 pens)
(Figure 3.1.23) third (8 to 10 pens)

12 pens type - first (1 to 4 pens), second (5 to 8 pens)

third (9 to 12 pens)
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3.1.7 Housing a pen cap

(1) A pen cap undone from its pen must be housed into
the axis of the pen cap housing section provided on
the front of the recorder to prevent it from getting lost.

(Figure 3.1.24)

(2) When you leave the pens non used for a long time (for
about three days or more, depending on humidity), put
their caps on them (This recorder has an automatic pen
rest which prevents them temporarily from getting
dry.

Always put back the caps on their pens. Otherwise, the
two different colors may be mixed with each other and
affect the beginning of recording next time.

(Figure 3.1.24)

3.1.8  Mounting/dismounting the front door

Pull out the front door toward you at an angle of 20
degree. Then, lift it up as a whole and dismount it first
from the rotating axis on both sides of this recorder.

(Figure 3.1.25)

To mount the front door, slant it toward you at an
angle of 20 degree in the same way as its mounting.
Insert it securely into the rotating axis while sliding
the bearing of the door along the rotating axis on both
side of the recorder.

(Figure 3.1.26-27)

(Figure 3.1.25)

(Figure 3.1.26)

3

(Figure 3.1.27)
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3.19

Mounting/replacing the memory card battery (option)

Caution A

1. Before inserting the memory card into its connector, check that it is correctly directed. If it is
reversely directed and inserted into the connector forcibly, this may result in damage in the
connector and the memory card.

2. When mounting or replacing the battery, don’t touch it with you bare hand to evade a poor contact.

3. Before using a new memory card, never forget to initialize it.

4. In replacing the battery with new one, bear in mind that the data memorized in the card are erased
when the battery is taken out from the memory card. When the data must be saved, make this
replacement with the memory card inserted into this recorder and the power supplied to the
memory card.

(1) Pull out the battery holder of the memory card.
Turn the screws counterclock wise two or three times with the attached screw driver. You can pull
out the battery holder by lightly holding it between your fingers (Figure 3.1.27).
The battery holder is locked halfway, so that you cannot pull it out completely.

(2) Set the battery onto the battery holder with the positive face of the battery facing upward (Figure
3.1.28). ‘

(3) Push down the battery holder and lock it by turning it two or three times with the screw driver
(Figure 3.1.29).
* Battery : B. Coin type lithium battery (BR2325 manufactured by Matsushita Industry Ltd.)

/
/ (& ]
f—

Battery

Screw Holder Screw

(Figure 3.1.27)

IVY AJOWHN

A\
—
@C QIVO ANOWEN

(Figure 3.1.28) (Figure 3.1.29)
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3.1.10 Connecting the input cord

Standard unit(FU-911A) have 2 input channels in one unit
To measure the voltage

" In case of voltage measurement
| Sttt |
| A ;
hd ]
| o
[} ]
1 1
] ]
& - !
T I i
[] i
] '
] ]
] ]
| PSP PR U VU P |
e -
| o '
j hd 1
] + H
' 1
1 a® 1)
1 )
AN - 1
_ T H
FU-3i1A ' H
] ]
] ]
I ﬁ I | U U U -
o

(Figure 3.1.30)

To measure the temperature by a thermocuple sensor (compensation for reference contact temperature
set to ON)

In case of temperature measurement by thermocouple sensor (When setting
On the compensation for reference contact temperature)

+o.

@

®

Bpo

PHI
..0’
02y
SHAZ .

Thenmocuple
sensor

Oa@ o!

8
o}

K
|

[—] Thrmocouple sensor
(o] R

(Figure 3.1.31)
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To measure the temperature with the compesation for reference contact temperature set to OFF

i

- 1
o Cable Lead —~ -
: /OV -~
Y
o 0%t Thermocuple
Thermocuple reference temperature contact Sensor

Compensator

(Figure 3.1.32)
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3.2 Settings

32.1  Simplified setting
This section describes the simplified setting for this recorder, that is, range, zeo position, chart speed
and span settings as its basic function.

For other functions, refer to the subsequent sections.
Caution

manipulated by the object with a pointed tip, it may be damaged and broken.

Data must be manually input into the touch panel. Don’t use a hard object such as pen or your nail. If it is

The simplified setting is decribed below on the following conditions :

CHI Range of £5.0 mV, zero at center
CH?2 Range of £5.0 V, zero at left end
CH3 K thermocouple, span of 0 to 100°C |
CHART SPEED 60 mm/h .
(D Pressdown [RANGE] key on the operation panel. The screen changes as shown in Figure 3.2.1.
2) Operate [A] [¥] keys on the rightside of CH 1 to set 5.0 mV.
3  Operate [A] V] keys on the rightside of CH 2 to set £5.0 V.
@ Operate [A][V] keys on the rightside of CH 3 1o set K (-200 to 1300°C).
(3) Pressdown [OK] key in the lower part of the screen.
6) Press down [ZERO] key on the operation panel. The screen changes as shown in F igure 3.2.2,
7V Pressdown [ 02 | key at the left end of the screen to reservely display the channel mark.
&' Press down [« < _[key in the lower part of the screen (o set the zero position at the left end.
(Use [« key for finely adjust the position)
'9' Pressdown [OK] key in the lower part of the screen.

[SET RANGE] (SET ZERO POSITION]
cHol [pc:x 5.0 mv | (Aa])(Y]) (01)[ -5.000mv ][ +5.000mv |
cioz [pc:x s5.0v | (a)(¥) () [ -o0. ooov ][ +10.000v |
cHo3 [K:-200/+1300 c|(Aa])[¥] (03] | -200.0°c ][ +1300.0° ¢ |
cHoa [pc:x o.5 v |(a)(¥]) (04) [ -0.5000v ][ +0.5000v |
cHos |{pc:x o.5 v |[(a])(¥] (05]) | 0. 5000v ][ +0.5000v |
CHO6 |DC:x 0.5 V | (a) () (06])| -0. 5000v ][ +0.5000v |
CHO7 [DC:x 0.5 V | (a) () (07) [ -0. 5000v ][ +0.5000v |
cHog {pc:x o.5 v |{a](¥)] (08) [ -0.5000v ][ +0.5000v ]
CHO9 |DC:t 0.5 V | (a])(¥) (09]) | 0. 5000v ][ +0.5000v ]
CH1O0 |DC:x 0.5 V | (a]) (v} (10) [ -0.5000v ][ +0.5000v |
cuit [pc:x 0.5 v |J(a)(¥) (11)| -0. 5000v ][ +0. 5000v |
CH12 [pCc:x 0.5 V | (a) () (12) [ -0. 5000v ][ +0.5000v |
( Next ) { ok ) (cancEL) (vext J (4 (<« () > (ox]

~ (Figure 3.2.1)

(Figure 3.2.2)
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@ Press down [SPAN] key on the operation panel. The screen changes to SPAN as in Figure 3.2.3.
() Use CURSOR key to displace the mark to 3 CH. Pressing down [SELECT | key gives the| | mark.

the screen as shown in Figure 3.2.3.
{3 Pressing down [OK] key returns the screen to its initial status.
@6 Press down [CHART SPEED] key on the operation panel. The screen changes as in Figure 3.2.5.
({7 Pressing down |60 | « [ mm/li] « [OK] keys in this order returns the screen to its initial status.

(3 Press down PEN1-PEN2-PEN3 key to select a recording pen.
The PEN displaying LED on 1.2.3pen is lit while the selected pen pulls out.

(9 Pressing down RECORD key starts the measurement.

20 The digital/analog display can be changed over by switching |[DIGITAL |+ |WAVE | key on the
operation panel. -

[SET_SPAN)
SELECT PEN [S}:T SPAN SETUP]
SETTING CHANNEL
i 5- 0007 15 000mV 01 02 04 05 06 07 08
Y ) 09 | 12 13 14 15 16
2 3 17 18 19 20 21 22 23 24
SET RECORDING SPA

N
‘ - LEFT . ' l RI1IGHT ’

_ +0.0¢c || #100.0°¢c ]

CURRENT RANGE
[RANGE:K:-200/+1300" C ]

ONANAOEAOOANNAOOANNOCRINO
I
L e e Y e [l = [T (3 = [
50N D08 D UL LI D OO D UL
RTINSO TRV . | DI
NN NI =]
COCOO00OOCCOOCOAVCOOCZDO
COCOOCCOCOTOTOOROOO
eneneiieIUIgIIgITITCIOITTY (=]
B T e e L L o L et =
CCOOCO0OCO0COCOOo0oa
CO000OTOCOCOOOCOOOSITEIDO
geaalagananaacadai<g

AN N RN NN NN NN
RPN AF MR

cursor (1) (1)

(seLECT) (seTur)

( ok ) (canceL) (ox ) (canceL)

(Figure 3.2.3) (Figure 3.2.4)

[SET CHART SPEED)

Caution __ ((CHART _SeEED- L) l_(mmm/hJ
When you press down |CANCEL] T T g
Key in place of [OK] key in these (cianr seern-2 ) icomm/min i

steps at the screen that [OK] and (o J(T =20 J( 80 )
ANCEL| keys are existing , the (oo ) ([ 1zo ] o0 )

setting becomes invalid and return to

its initial status. (oo J(swo ) (Creoo )

key fulfills the same (wmswin) Cnmsn )
function on any other screen.

DM ) 6D G
OOOOBOO
(D@ @ H 0 G

‘ 0K I‘CANCHLI

(Figure 3.2.5)
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3.2.2  Flowchart of basic setting

START

I
i Preparations for measurement |

Setting by memory card
NO
Setting by FDD

I Power set to ON

Logging record

Chart speed setting ' I

| Input range settmg

(Option) — To memory card

(Option) — To FDD

— To logging

Zero posmon setting
(span setting) L Auto-range setting J

NO

Zone record, auto-shift

[ l
L Zone record setting l ! Auto-shift setting J
l ]

Printing data setting

Setting for print at set hours
Comment message setting
TAG No. setting

Physical quantity setting

. Start of Measurement
(PEN SELECT, RECORD ON)

|
END
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O Screen transfer

Screen with the power set to ON

POWER ON

Auto-diagnosis
screen

Measurement screen
{ [ |
Digital display " |Digital display WAVE display in
in longitudinal in 1 double size real time
double size characters
characters
1/2 PAGE

Operation of screen transfer

‘ l DIGITAL <

'| EXT '| j' SIZE '

Switching at EXT-SIZE/latest status saved

l

Digital display
in longitudinal
size character

double

1/2 PAGE

L

Digital display in 1
double size character
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CH
WAVE 4-———-[ EXT H NEXT H CH SELECT ‘J‘selecting

screen

WAVE display

RANGE

Range setting Range setting
for each CH ALL for all CH

CH SELECT CH selecting

screen

DIRECT

CANCEL

Measurement

screen
CANCEL

SPAN ZERO CHART SPEED

A 4

Span Zero position Chart speed
setting setting setting r l
l— CANCEL

Measurement
screen
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EXTRA MENU

EXT Menu

NEXT

Print setting Arithematic TAG NO Comment

(fixed hours) operation setting setting

(logging) setting

Physical EC unit

quantity PGC setting setting Zone setting

setting

Alarm Auto-range Auto-shift

setting Filter setting setting setting

LCD auto-off Temperature
Pen change setting compensation | |Clock setting
) Comment Transient PH unit

List print print setting setting
Epanded/ Electric
contracted zero setting
paper
compensation

.. setting
(Option)

FD setting Display

IC card setting condition

MO setting setting
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323  Setting the chart speed

Pressing down [CHART SPEED | key changes the screen into [SET CHART SPEED] (Figure 3.2.6).
On this screen, the chart speed can be set by direct keys and numerical values (10 mn/h to 1200

mm/mini in steps of 1 mm),

(SET CHART SPEED]

.......................

10

L ) =20
( J( 120 )( 180 )
(300 J( soo J[( 1200 )
(mm/min) ( mm/n )
(7)(8)J(e) (o) (we)(surrr)
L) G ) ] (es) (=) (=)
() (2) (3] (+] (=) Center])

60

(

ok ] (cANCEL]

(Figure 3.2.6)

Caution

Example) To set the first chart speed to 20 mm/h and
second chart speed to 45 mm/min,

Press down [CHART SPEED | key on the panel to
change the screen (as shown in Figure 3.2.6).
Then, operate the keys on the display as follows :

]

[ CHART SPEED-I
l
[20
|
(/b |

l

[ CHART SPEED2 ]
|
L_zlt:}

5]

5

!

i

1.
no need to set the second chart speed.

speed by an external controller (option).

In normal mode of measurement, the recording paper is fed at the set first chart speed, so that you have
You must set the second chart speed when setting the alarm or changing over the first/second chart

2.0 muw/min or /h cannot be set for the first chart speed so long as the alarm setting is not made to ON.
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324

Setting the input range

Pressing down [RANGE | key changes the screen into [SET RANGE] (as shown in Figure 3.2.7). Use
E;:I[:V-_] keys on the rightside of the display to set a range as desired and then press down [OK | key.
When all the pens must be set at the same time, press down LNEXT] key to change the screen into
simultaneous all channels setting. Then, select the channel and use | A} | ¥ | keys on [SET RANGE]
screen to set it to a range as desired.

In case that range setting for 5 or 6 pens want to be done simultaneously, press down [ CH SELECT '
key in all channel simultaneous setting screen(figure 3.2.8), then select the channels to be set in the

screen of [SELECT CHANNEL] then press

key and set the required range.

Example) To set channel 1 to a range of £5 mV and channels 2 to 12 to that of £10 mV,

[SET RANGE]

cHot [pc:+ 5.0 mv |(aAa])(¥]
cHo2 [pc:x 10.0 mv | (Aa])(¥)
cHos [pc:x 10.0 mv |(a])(¥]
cHo4 [pc:+ 10.0 mv |(a])(¥])
CHOS5 [bC:x 10.0 mV |(Aa]) (¥
cHos [pc:x 10.0 mv_ | (a)(¥)
cho7 [pc:x 10.0 mv | (a)(¥)
cuos [nc:x 10.0 mv_ | (a)(7)
cHo9 |pc:x 10.0 mv |(a])(¥)
cH10 |[pc:x 10.0 mv | (Aa])(¥)
cH1l [pc:x 10.0 mv | (A ])(¥)
cHi2 {Dc:x 10.0 mv |(a (V]
( nexT J( ok ) (cancEL)
(Figure 3.2.7)
[SET RANGE]
0L:-5.0 / +5.0 mV
@RE:-10.0 7 +10.0 mV
qﬁo§ -10.0 7 +10.0 mV
(1 -10. 0 / +10.0 mV
cgos:— 0.0 ~ +10.0 mV
ikl -10.0 7 +10.0 mV
il -10.0 7 +10.0 mV
ik -10. 0 7 +10.0 mV
TE:-19:9 £ *19.9 my
18k -10.0 7 +10.0 mV
Cﬁilg— 0.0 7 +10.0 mV
S:884:-10. 0 / +10. 0 mV
CH13:-0.5 / +0.5 V
SHES IR I
CH16:-0.5 7 +0.5 v
CHIT:=0.5 ~/ +0.5 V
CHI8:-0.5 7 +0.8 v
CHI9:-0.8 7 +0i§ v
CH20:-0.5 7 +0.5 Vv
CH21:-0.5 ~/ +0.5 V
¢H22:-0.5 7 +0.5 ¥
€lig3i-0.5 7 +0.5 V
CH23i-0.65 7 +0.5 Vv
(cn sELECT ) (a) ()

( nexT ) (

ok ] (cancelL)

(Figure 3.2.8)

RANGE
!

Use CHO1 [g keys to set channel 1 to a

range of £5 mV, (Figure 3.2.7)
l

Press down [ NEXT | key to set all CH at the

same time. (Figure 3.2.8)
l

Press down [ CH SELECT ] key to change the

screen into [SELECT CHA—NNEL](Figure 3.2.9)
l

Select channels 2 to 12.

(With [ALL] key, all the channels can be set in
block)

Press down | OK| key to return to the screen
(as shown in Figure 3.2.8).

l
Use keys to set channels 210 12 to a

range of £10 mV.
!

LOK]
l

Measurement screen

SELECT CHANNEL

() () () (m) (3Em) (acm) (wm)
(em) (oem) (o) () () (0s) ()
Lis) (ie) (u7) (ns) (ue) (20] (2]
(55](25](24]( aLL ) (cLear)

( ok ) (cancEL)

(Figure 3.2.9)
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Range/span reference table (standard input unit FU-911A)

Voltage Thermocouple
Range Span - Range Span
Left Il Right | o Left || Right

RANGE : + 100V -100.00 || 100.00 K :-200 to 1300°C -200.0 || 1300.0
£ 50V -50.00 || 50.00 T :-200 to 400°C -200.0 || 400.0
+ 25V -25.00 || 25.00 R :0to 1700°C 000.0 || 1700.0
+ 10V -10.000 || 10.000 E :-200 to 1000°C -200.0 || 1000.0
+5V -5.000 || 5.000 J:-200 to 1200°C -200.0 || 1200.0
+2.5V -2.500 || 2.500 S :0to 1700°C 000.0 || 1700.0
+1V -1.0000 || 1.0000 B :0to 1800°C 000.0 || 1800.0°
+0.5V -0.5000 || 0.5000 Table 3.2.2
+250mV -250.0 || 250.0
+ 100mV -100.00 || 100.00
+ 50mV -50.00 || 50.00
+25mV -25.00 || 25.00
+ 10mV -10.00 || 10.00
+ 5mV -5.000 || 5.000

Table 3.2.1
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The zero position can be set for the pen.
Pressing down | ZER_@ key on the control panel changes the screeri into [SET ZERO POSITION] (as

Setting the zero position

shown in Figure 3.2.10).

Select a channel to be set by the touch switch on the lefiside of the display and use | »|| 4|

set the zero position at any point on the recording paper.

Pressing down l _<_j] F ;-] keys has the effect of displacing the position of the pen at every five

scales, which is useful for largely displacing the position.

Limits

specified in 3.2.6.)

Some limits are imposed on the zero position setting for an AC unit.
For further detials, please refer to individual instruction manual

1. The zero position cannot be set when the temperature is to be measured by thermocouple and
. . ’ .. - .
temperature measuring resistor (The zero position can be changed by setting the recording span as

(SET ZERO POSITION]

(01) | -o.

5000V || +0.5000v |

(02) [ -0. 5000v || +0. 5000V |
(03) [ -0. 5000v ]| +0. 5000V |
(04) [ -0. 5000v ]| ¥0. 5000V |
(05) [ -0. 5000v ][ +0. 5000V ]
(o6) [ -0. 5000v ][ +0.5000v |
(07) | -0. s000v || +0. 5000V |
(08) [ -0. 5000v ][ +0. 5000v |
(09]) | -0.5000v || +0.5000v |
(1o} | -0. 5000v || +0.5000v |
(11) | -o.5000v || +0.5000v |
(12) [ -0. 5000v ][ +0.5000v |
)

(nexr ) («4) (<) (] (] (ox

(Figure 3.2.10)
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3.2.6  Setting the recording span

The recording span can be set for this recorder at your option.
Pressing down [SPAN | key on the control panel changes the screen into [SET SPAN] (as shown in

Figure 3.2.11).

Select a channel to be set by using S keys to make required channel reversed and make the

reversed channel left end indicated with > mark by pressing down E_lil,li(‘ l1 key.

Then, press down [SETUI’ﬂ key to change the screen into [SET SPAN SETUP]. (Figure 3.2.12)
Through the keyboard on the display, input the right and left spans.
As an altemative way, you can set the recording span by arrow keys (as'shown in Figure 3.2.12).

The arrow keys have the following effects :
[» | :Fine increment
E&j : Gross increment
E;_{‘ : Values on both ends reduced

Caution

L‘j : Fine decrement
l_‘_j*l : Gross decrement
l «» | < Values on both ends extended

case.

For example, when numerical values of 502.4 and 503.4 are set for lefiside and rightside spans
respectively, recorded wave forms may be oscillated in the form of ladder due to internal resolution
and noise in the amplifier. Therefore, a partially magnified setting should not be done, as in the above

Limits

100.01.

Rightside and leflside spans cannot be set to the same value.

If leftside span is set to 100.0 and rightside span to 100.0, the lefiside span will be rewritten into 99.99.
If the leftside and rightside spans are set in the reverse order, the rightside span will be rewritten into

[SET _SPAN]
SELECT PEN
Il%r 1:-0. 5000/+0.-5000V
i =0. b0V T 0. 000V
CIHO3:-0. 5000/+0. 5000V
CHOd:-0. 5000/+0. 5000V
CHO5:-0. 5000/4+0. 5000V
CHOG:=0. 5000/+0. 5000V
CHO7:-0. 50007+0. 5000V
CHOB:-0. 5000/4+0. 5000V
¢HO9:-0. 5000/+0. 5000V
CH10:-0. 5000/+0. 5000V
CHL1:-0.500074+0. 5000V
CHI2:-0.5000/+0. 5000V
CHI3:-0.5000/+0. 5000V
Cll14:-0.50007+0. 5000V
ClII5:=0.5000/+0. 5000V
CIHIG:-0.5000/+0. 5000V
CHIT7:-0. 5000/+0. 5000V
Cli18:-0. 5000/+0. 5000V
ClH19:-0. 5000/+0. 5000V
Ci120:-0. 5000/+0. 5000V
CH21:-0.50007+0. 5000V
Cll22:-0. 5000/+0. 5000V
Cl23:-0. 5000740, 5000V
ClI31:-0. 5000/+0. 5000V
(seLect) (seETUP )

( ok J(canceL)

[SET SPAN SETUP]
SETTING CHANNEL

@g 02 03 04 05 06 07 08

10 11 12 13 1415 16

17 18 19 20 21 22 23 24

SET RECORDING SPAN

( P | (" wignr )
=0.5000V | [+0. 5000V |

CURRENT RANGE

|RANGE:DC:2 0.5V

(7J)(8) (o) (o] (ve)(surrr)
) () (=) (enrer)

IO )

( ok J(cancEerL)

(Figure 3.2.11)
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3.2.7  Setting the display conditions

The following three conditions shown on the main display must be set :

(D Channels to be displayed
@  Size of digitally displayed data character
@ List of settings

(1) Channels to be displayed.

Set the channels to be displayed on the measurement screen.
The channels set at this step are valid for the wave display screen.

(SET EXT PAGE2/2]
SETUP PARAMETER

( comment ) (crock ][ TEMP. ]

([ TAG No. ]

EXCLUSIVE GROUP

( zone ) ( AuTo RANGE ]

( Auto sHIFT |}

PHYSFCAL ADJUST

( cuart (ELECTRICAL)

SETUP OPTION UNIT

((transi Tt J( en J( EC ]

DISPLAY CONDITION

(cn seLect ) (staTtus) ( sizE )

( ok J(canceL)

(Figure 3.2.13)

SELECT CHANNEL

(am) (sem) (mem) (nem) (mEm) (s ) (7))
Ls) (o) (o) () (2] (1) (14]
Ls) (e (a7) (he) (o) (20 (21)
(22) (23) (24) ([ aLL ) (cLEAR)

( ox

) (cancEL)

(Figure 3.2.14)

Press down [ EXTRA MEN£| key.

LNEXT](Hgme3213)

CH E LECT l (Figure 3.2.14)

Use the key switch to s_elect the channel to be
displayed and make themn reversed. @ -

@ allows you to return to the measurement
screen.

Pressing down rALL—} key allows you to select

“all the channels at once.
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@ Size of digitally displayed data character

Keying in the following order has the effect of changing the size of character on the measurement
screen by turns (Figure 3.2.15) (Figure 3.2.16).

[bISPLAY DATA DlGITALY }  —7Tow

DC:+0. 0000V s

CHOZ  DC:40. 0000V 1

CHO3  DC:+0. 0000V o (5128 ]

T Denn 1000y rsingdows TYITAT fos o e
EHO 6 DC } 0: 0000V e e e by oo
CH[” DC.‘H). 0000\' cannot be made.

CHOS  DC:+0. 0000V
CHO9  DC:+0. 0000V
chio oci+0 0000y Lt
CHIT  DC:40.0000¥ (]
CHIZ  DC:40. 0000V

CHART SPEED 60mm/min
97712724 10:30:00

(Figure 3.2.15)

[DISPLAY DATA DIGITAL]
CHO | )C:4+0. 00QO0V
CcCHOo2 JC:+0. 0000V
CHO3 )J)C:+0. 0000V
CHO4 J)C:+0. 0000V
CHOS )C:4+0. 0000V
CHOGB JC:+0. 0000V
CHO7 JC:40. 0000V
CHOS8 DC:+0. 0000V
CHO9 JC:4+0. 0000V
C Q JC:+0. 0000V
CH11 DC:+0. 0000V
CH1Z2 DC:+0. 0000V
CH13 JC:4+0. 0000V
C 4 DC:+0. 0000V
CHI15 DC:+0. 0000V
CHI1E®6 DC:4+0. 0000V
CHI17 J)C:+0. 0000V
C 8 JC:+0. 0000V
C 9 DC:4+0. 0000V
cii2o DC:+0. 0000V
CH21 J)C:+0. 0000V
CH22 DC:+0. 0000V
CH23 DC :+0. 0000V
CH24 DC:+4+0. 0000V

CHART SPEED 60mm/min

97/12/24 10:30:00

(Figure 3.2.16)
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| keys in this order has the effect of

STATUS

Pressing down [EXTRAMENU | — [NEXT]| — [
displaying a list of settings. This list is composed of five pages which can be switched over forwardly

@  List of settings

OO0 ODOO OO0 o000 OO0
D000 ODOO O ... ... s s s

- COOO OoOD OODD DOOD 000
~ ODWLWD DD DODD OO0 0000
- e e . .. LI IMM MMM o
~ cooo o000 © - o
o - +4+4+4+ +4++ ++++ FF++ S+
o) G Z NNNN ONNNN NNNN NNANNNNNY
3 N << CODO OO0 OO0 OO0 ODOOo —
20 aN|la ococo oooo © L L. oo e )
L mlyy oooco cooco oo ODOO OOO0
,H &) DWW DWW IHOOD OO0 O00O =
< < C .. LI CNCUNAY VNN <
4 o cooco ocooo ottt Lttt L £
= (I T T T A I A =z
I w
= Dim SSSD> S>> S0L0 VLLL LLLO ~—
1] =10 ss s s me s s e o
I <|Z LNLD WL WOoD OD00 0000
> =< .. .. 000 OO0 000D ~
2 vl oOOCO COCO OMmMM MMMM MMM )
. HHHH HHHH H——— — <
H >l cevsses  sressnae sessesss  sesserse esecscan [es]
P <lO DOULL LLLL LXK MM XL
”M als oo onoon 2 e
. o,
mW w| . —oe worw O<NU DREO  ~OmO

—l 0 OOoCO OO0 oML SoRiEe ———Q
=2 . Ale Zommx o= Z<mU SmeIT SZDTDOSIITT
< oy Ul DLLO LLLL LML 2D LVLL
i "
e
75 jen
fiss]
K o
~l5, & —
£ i z
2 = Zi M 5 & |
Sz 2\ - ) Hl o
2 B ¥e) I - =
v > A & z £=3 &
O = n ==\U I
- 50 - =] 5] =1
- % - EEma = o
5=~ @ NNAN = ) ) =
v,m © £ - & K & SIngs
g3 < E = =
=] o, © j€a]

[7, B
3 m = = . 2 —
2= < 2on <
0 G o 2> x
8 © n @ o &)
z 3 A.LLOI=] <
5 b > m
8 8 < o =
S A S —
= o = Z)
o v <<O—

— IO

o voas.

Ld

(Figure 3.2.18)
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32.8  Setting the auto-range down

When the auto-range down is set, the optimum range is selected according to the specified input signal
level by reducing the sensitivity in case that input signal level exceeds range width or at the each tinie

when input signal level surpass the range limit. :
When this auto-range down is occurred, the occurred channel number and new range value are printed

out in the chart paper.

Pressing down |[EXTRA MENU| on the control panel changes the screen into [SET EXT PAGEL/2].

Press down |NEX!| key in the lefiside lower section to change the screen into [SET EXT PAGE2/2].
(Figure 3.2.19). Pressing down |[AUTO RANGE | changes it into [SET EXT AUTO RANGE]. (Figure

3.2.20). On [SELECT CHANNEL], set the channel whose range must automatically go down.
Use m [D keys to select the desired channel and press down lC_)N] key. Then, press down foN |

key on [AUTO RANGE MODE].

Press down - keys to return to the measurement screen.

[SET EXT PAGE2/2]
SETUP PARAMETER

( commenT J(crock ] ( temp. )

TAG No.

EXCLUSIVE GROUP
( zone J( Auto rANGE )

{( aAuto snirtT

PHYSICAL ADJUST

(_ _cuart ) (ELeEcTrRICAL]

SETUP OPTION UNIT

(transir T J( o ) EC )

DISPLAY CONDITION

(cu sevLect ) (staTus) ( size )

( NEXT ) ( ok ) (canceL)

(Figure 3.2.19)

[SET EXT AUTO RANGE)
AUTO RANGE MODE

SELECT CHANNEL

-%W‘ | - CURSOR ~

Eioa gkt @)
5:0FF

CHOG:OFF
clige: ok
it :
CH10:0FF orr
CHI1:0FF
CH12:0FF
ClLTd: 00l - ALL CH
ClHIS:OFF W
Clilg:0kr
Elai0FE
ClHH19:0FF or!
CH20:0FF
CHH21:0FF .
CHZ22:0FF
CH23:0FF
CHH24:0FF

( ok J(canceL)

(Figure 3.2.20)
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Example) To set channels 1 and 2 as auto-range down,

[EXTRA MENU)
!

NEXT] [SET EXT PAGEI/2]

[AUTO RANGE | (Figure 3.2.19)
- | [SET EXT PAGE2/2]
Use l_u or [ 1] key to select Channel 1

| (Figure 3.2.20)
[ ON] [SELECT CHANNEL]
Use [ﬂ or key to select Channel 2
[(i\l] [SELECT CHANNEL]
[AUTO RANGE MODE]

|
[OK] (Figure3.2.19)
l [SET EXT PAGE2/2]
To the measurement screen



Limits

1. The auto-range is switched into auto-range down at a point where 1% of *standard range span is
exceeded.

2. The span is given as the standard range span after the auto-range has been switched into auto-range
down. When the auto-range is switched from OFF to ON, the initial range and span are given by those
immediately before the auto-range down has been put to ON. Then, the auto-range down switching
point is valid with a value given above in (1). ‘

3. When the auto-range is put to ON, neither range switching nor span setting cannot be done. Put to OFF
the auto-range to switch the range or set the span.

4. The auto-range down function cannot be set commonly with the auto-shift and/or the zone recording.
When the auto-range down is set, the auto-shift and zone recording are automatically set to OFF.

5. It takes several seconds for the range to be switched. During this switching, the indicated value is held.

6. The data of six channels are printed when several auto-range down status occur simultaneously, due to
print width.

7. The auto-range down can be set only for channel linking equal mark “=", In such a case, set it to
operation input channel.

The auto-range down does not function when it is set to operation results channel.

Caution

Auto range down does not function evenif auto range is set as long as range sensitivity is low and the input
signal level does not exceed the set range width.

-3.2.16-



3.2.9  Setting the auto-shift

Setting the auto-shift allows the recorded data to be shifted by one span when they exceed their display

limit on right or left side.

Pressing down [EXTRA MENU] on the control panel changes the screen into [SET EXT PAGE1/2].
Press down [NEXT | key in the lefiside lower section to change the screen into [SET EXT PAGE2/2}.
(Figure 3.2.21). Pressing down [AUTO SHIFT | changes it into [SET EXT AUTO SHIFT]. (Figure

3.2.22). On [SELECT CHANNELY], set the pen which must be automatically shifted. Use l 1 ” l | keys

to select the desired channel and press down

ON | key. Then, press down key on [AUTO

SHIFT MODE]. Press down | OK |— | OK l keys to return to the measurement screen.

[SET EXT PAGE2/2]
SETUP PARAMETER

( commenT ) ( crLock ] ( TEMP. ]

TAG No.

EXCLUSIVE GROUP

( zone )

( Aurto suiFT )

AUTO RANGE )

PHYSICAL ADJUST

CHART ELECTRICAL

SETUP OPTION UNIT

(rransitt J( »on J( EC )

DISPLAY CONDITION

(cn sevect ) (status)( size )

Con

) (canceL)

(Figure 3.2.21)

Example) To set Channel 1 and 2 as auto-shift,

[EXTRA MENU
!
[ NEXT| [SET EXT PAGE1/2]
1
| AUTO SHIFT |(Figure 3.2.21)
| [AUTO SHIFT MODE]
Use m or [l—l key to select Channel 1
l i (Figure 3.2.22)
|ON|BELECTCHANNEU
l

Use l—_TJ or '__U key to select Channel 2
|
|ON] [SELECT CHANNEL]
!

[AUTO SHIFT MODE]

|
[ OK]
l
[OK]  (Figure 3.2.21)
{ [SET EXT PAGE2/2]

To the measurement screen

Limits

1. The auto-shift cannot be set commonly with
the auto-range down and/or the zone
recording.

When the auto-shift is set, the auto-range
down and zone recording are automatically
put to OFF

2. It takes about 160 ms for the span to be
displaced.

3. The auto-shift can be set only to the channel
linking equal mark “=". In such a case, set it
to operation input channel.

The auto-range down does not function when
it is set to operation results channel.

(SET EXT AUTO SHIFT]
AUTO SIIFT MODE
SELECT CHANNEL
%?E%EEE - CURSOR 1
X .
O E
Clog:ork
CHOB:QFF
Cll10:QFF
CHII:OFF
Cl12i0FF
Clitgiore - ALL Cli A
ciigigre
CHIBIOFF
CHIT:OFF
CH18:QFF OFF
ClII9:OFF
Cl20:QFF
ClIZ1iOFF
Cli22:QFF
ClIZ3:QFF
CH24:0FF _
( ok ) (cancEL)
(Figure 3.2.22)

-3.2.17-




3.2.10 Setting the zone recording
Assuming that the zone area is 0% on lefiside and 100% on rightside, the recording zone area can be
changed at your option. (A fixed zone can be also sclected by AUTO ZONE.)
Assuming for example that the recording zone is 20% on leftside and 70% on rightside, the recording
area is given by 70 - 20 = 50%. Therefore, the data are recorded in a recording area reduced to hall.
Example of recording (Figure 3.2.23)

When |A_lﬁ676NE—| is set, the zone is automatically set to the area defined by the number of pens.

Limits

The zone recording cannot be set commonly with the auto-range down and/or the auto-shift. When the
zone recording is set, the auto-range down and auto-shift are automatically put to OFF.

(1) AUTO ZONE Setting .
Pressing down |EXTRA MENU| on the control panel changes the screen into [SET EXT PAGE1/2].
Press down [NEXT | key in the lefiside lower section to change the screen into [SET EXT PAGE2/2).
(Figure 3.2.25). Pressing down @Eh;] changes it into zone setting. (Figure 3.2.26).
Use or key to select the pen for which the zone must be set and make it reversed then press
down | SELECT | key to put > mark in the leftend of reversed pen.

Then press down |AUTO ZONQ key and press down key in [ZONE MODE].
Recording zone are divided automatically in equal as per number of selected pens.

There are two kinds of atuo zone partition (division) as described below depending number of selected
pens.

@ Equal division per scale of chart paper
® Equal division per effective recording width(250mm width)

By pressing down |[AUTO ZONE] key, the selection changes in turns.

(Figure 3.2.23)

-3.2.18 -



(2) Manual AUTO ZONE setting

Pressing down [E)F__KF\_M_D\IU_] on the control panel changes the screen into'{SET EXT PAGE1/2).
Press down [NEXT | key in the lefiside lower section to change the screen into [SET EXT PAGE2/2].

(Figure 3.2.25). Pressing down [ZONE] changes it into zone setting. (Figure 3.2.26).

Use or

down

[ZONE MODE].

key to select the pen for which the lzonc must_t)e set and make it reversed then press

SELECT | key to put » mark in the lefltend of reversed pen. Input value for the lelt end
and right end positions of zone recording with numeric keys and then press down

l ON l key in

Example) (As in Figure 3.2.24)
To set | pen to 0 1o 50%

(Figure 3.2.24)

1 PHYSICAL ADJUST

[SET EXT PAGE2/2]
SETUP PARAMETER

( commenT J [ crock ][ TEMP. )

TAG No.

EXCLUSIVE GROUP

( zone )

( avto siirT )

AUTO RANGE )

CHART

SETUP OPTION UNIT
(rransitt J( e J( Ec )
DISPLAY CONDITION |

(cu serecr ) (srtatus)( size )

Croxr) (o ) (canesy)

ELECTRICAL

(Figure 3.2.25)

— ZONE MODE

( ) | OFF )

ZONE (%)

L0/ §0%
: 75/100%
H 0 0 0%

ZONE (AREA)

v

s=sco-oasfio—

(avro zone ) (serecT) (1) (V)
((LerT J[ 75%] [Loox] (EaNammm)
() () (1) () 08) o)
OGO EIE]
LD &) ) ) ) Cevrer)

(" ok ) (cancEL]

(Figure 3.2.26)

2 pen to 50 to 75%
3 pento 75 to 100%

[ EXTRA MENU]

[NEXT| [SET EXT PAGE1/2]
L
IZONEI (Figure 3.2.25)
l .
Use mor ‘1—_‘ key to select 1pen and put » mark
o l with SELECT (Figure 3.2.26)
Press down [LEFT] — |0 ] — | ENTER|
Lo T
Press down [ RIGHT| — | 5_J—[0 | »[ENTER]
|

Press down [SELECT | to release Ipen’s » mark

Use EL] or m key to select 2pen and put » mark
| with|SELECT |

Press down l_-R_—l(_j-i_TJ - L’ZJ —*[5_—] — [EL\I—EE:R_]
l

Press down [§ELE_C_T_| to release 2pen’s » mark
l

Use ‘I] orD:] key to select 3pen and put » mark
| with [SELECT|
Press down [ LEFT| — |7 |— [5 ] — [ENTER]
RIGHT — [} [0 [0]— [ENTER]
A
[ON] [ZONE MODE]
l
[OK]
!
[OK] (Figure 3.2.25)
l

To measurement screen
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3.2.11

Setting the printing at fixed time interval

This recorder can record the printing data either in analog or digital modes. Either “LINE” or “EACII”
can be set for it. In “LINE” mode, it prints on one line the time data and measured data (on two lines for

" the data on 13 channels or more). In “EACH” mode, it prints the time data and each channel data on
separate lines (on two lines for the data on 13 channels or more).

The data are printed at fixed interval when TIME is set in printer mode on EXTRA MENU while
[ RECORD | key on the panel is put to ON.

Either switching OFF of printer mode in EXTRA MENUE or switching OFF [RECORD)] key in control
panel screeen will stop the printing at fixed time inverval.

[SET EXT PAGE1/2]
DIRECT EXECUTION

(List PrRINT) (COMMENT PRINT )

(PEN cuaNGE]) (LchD AUTO OFF

SELECT PGC MODE

(ren J( PrinTR

) (T

PGC ADJUST

SELECT PRINT MODE

(waxom) ( Locaing ) (orr )

SETUP PARAMETER

(puysicar ) (prinT ) ((ALARM )

(cu vink ) (MeEnia ) (FILTER)

C

oK

) (canceL)

(Figure 3.2.27)

CSET EXT PRINTI
SELECT PRINT STYLE

EACH

INE-

SELECT PRINT CHANNEL

EBIERICEIEA
)
Cs)

FE

N —

[} w
d

ﬂ @

JEHE

BHEEE
glsjal-

(AL J(cLEAR)
SET_TIME PRINT INTERVAL
AL ] (n) (1)

) E

@Bl

gals
JEE

5

G C) )

g8
0
)

0o

~
-~
N—_J

(caNCEL

(-

(Figure 3.2.28)

Example) To print the measured data on chamnels 1 to 3 at

intervals of one minute,

‘ EXTRA MENUJ

!
| PRINT l (Figure 3.2.27)
SETUP PARAMETER
| :

[LINE] (Figure 3.2.28)
[SET EXT PRINT]

o ]
[ - 2] - [5]

SELECT PRINT CHANNEL
L] = [m] — [oK]

SET TIME PRINT INTERVAL

1
[TIME ] (Figure 3.2.27)
SELECT PRINT MODE
l

[OK ]
!

To measurement screen Press down

ﬁﬁfﬁmj to start the print at fixed time
interval

Caution

1

2.

3.

4.

. Once you press down|_RECORD] key, the interval

starts counting. However, when [RECORD | key is
already set to ON, the interval starts counting when
you press down [TIME| key.

(When only the interval is to be changed, the data are
printed at fixed intervals after they have been once
printed at intervals fixed before.)

The data are not printed so long as [RECORD ™ |ke
on the panel is not put to ON. ;—‘} g

The interval can be selected {rom Imin. to 59 min. and
1H to 24H.

As shown in Tables 3.2.3 and 3.2.4, some limits are
imposed on chart speed and interval. When chart
speed is changed halfway, interval will be
automatically changed as shown in these tables.
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Limits

1. The printing at fixed time interval cannot be used commonly with the logging print. When the
former is set, the latter is automatically put to OFF.

2. When the unit of measured data is physically given by three or more characters, the unit is printed
only by three characters.

3. As shown in the tables below, there is some limitations between chart speed and time intervals.
If chart speed is changed in the middle of recording, the setting of time intervals is automatically
changed as shown in the table 3.2.3 and 3.2.4 below. Please take it into your account.

In “LINE” mode (12 channels or more), two fold for 12 channels or more

Chart speed Interval
10 to 1200 mm/min. 1 minute
1 to 9 mm/min. 4 minutes
600 to 1200 mun/h 1 minute
120 to 599 mm/h 2 minutes
60 to 119 mm/h 4 minutes
30 to 59 mm/h » 8 minutes
20 td 29 mm/h 12 minutes
10 to 19 mm/h 24 minutes
Table 3.2.3
In “EACH” mode
Chart speed Interval
60 to 1200 mm/min. | minute
10 to 59 mm/min. 6 minutes
1 to 9 mm/h 60 minutes
600 to 1200 mm/h 6 minutes
300 to 599 mm/h 12 minutes
150 to 299 mm/h 24 minutes
60 to 149 mm/h 1 hour
30 to 59 mm/h 2 hours
10 to 29 mm/h 6 hours
Table 3.2.4
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3.2.12 Setting the logging record

Only the printed data are recorded. (The data are not recorded in analog mode by cartridge pens.) The

logging record is printed when LOGGING is set in printer mode on EXTRA MENU while h(li(‘ ORL

on the panel is set to ON.

To stop this printing, set to OFF the printer mode on EXTRA MENU or put to OFF IRLC@f_lj key
on the panel. At this moment, the maximum, minimum and mean values of operation results are printed.
The operation is made of 4000 items of data at maximum for each channel. When the operation is made
of 4000 items of data, the maximum, minimum and mean values are automatically printed. The
operation is newly made of the 4001th item and on.

Limits

only by three characters.

1. The logging data are printed only in “LINE” mode.
2. While logging data are reocrded, the pen selecting key cannot be used.
3. When the unit of measured data is physically given by three or more characters, the unit is printed

LSET EXT PAGE1/2]
DIRECT EXECUTION

(LisT PRINT) [COMMENT PRINT ]

(PEN cHANGE] (LCh AUTO OFF ]

SELECT PGC MODE

(pen ) priNTrR ) (CEGE)

PGC ADJUST

SELECT PRINT MODE

(rive ) (meEasyam) ( orr )

SETUP PARAMETER

( puysicar ) (PrRINT ) ([ ALARM)

(cn vink J(MEDIA ) (FiLTER])

oK ) (CANCEI.)

)

NEXT

(Figure 3.2.29)

Example) To make the logging record on channels 1 to 3 at
intervals of 5 minutes,

| EXTRA MENU |

B
[ PRINT ] (Figure 3.2.29)

[SETUP PARAMETER]
. L _._
1) - 2] - [3]
SELECT PRINT CHANNEL

| (Figure 3.2.30)
[5] - [m] - [ok]

SET TIME PRINT INTERVAL

LOGGING]| (Figure 3.2.29)
SELECT PRINT MODE

To measurement screen Press down
to start the logging print

Caution

CSET EXT PRINT]
SELECT PRINT STYLE

EACH - LINE

SELECT PRINT CHANNE

1. The interval can be set from | min to 59 min and 114
to 24H

2. Please draw your attention that analog recording
using pen can not be performed if PRINT MODE of
EXTRA MENU is not switched to OFF,

3. Interval will start at the monent when RECORD| key
is pressed down. However, in case that RECORD| key
has already been pressed down, iterval starting point
will changed to the moment when LOGGING key is
pressed down. (In case that only interval time setting

is changed, interval printing per the time newly set
will be printed out after the initial interval printing is

printed out.
4. 1t will not print out as long as key is
pressed down to ON.

(Figure 3.2.30)
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3.2.13 Setting the manual printing
Pressing down | MANUAL PRINTJ key on the operation panel allows you to print the measured data
and date/hours on each channel.
In this manual print mode, only “LINE” is effective, so that the data on time and measurement are
printed on one line (two lines for 13 channels or more).

By selecting printing channel whose data are to be printed, only the data in the required channel can be
printed.

Limits

1. When data are manually printed immediately after a printing at fixed tune interval, these two kinds
of printing characters may be overlapped on each other.

2. When MANUAL PRINT key is pressed down again before the second line is printed, data are
printed again from the first line without printing the second line.

3. When the unit of measured data is physically given by three or more characters, the unit is printed
only by three characters. .

Example) To manually print the measured data on channels

[SET EXT PAGE1/2]

1 to 3 on one line,
DIRECT EXECUTION

(LisT PrINT) [COMMENT PRINT ) I?XTR/}MENW

(PeN cuance) (Len Auto oFr ) [ PRINT ] (Figure 3.2.31)

SELECT PGC_MODE : | [SET PARAMETER]
Cren ) prontr ) (o) (1] - [2] = [3] (Figure32.32)

, SELECT PRINT CHANNEL
SELECT PRINT MODE l_élﬁ

(tive ) ( Locaing ) () L

SETUP PARAMETER l?—r]

(puysicar ) (prant ) (aLanm]) To measuremene screen

[ cH_LINK ]LME”“\) [F”“TE R] Press down -FM]%UAEPWNT] key as required.

amm

NEXT ) (_ox_J(canceL] | caution

(Figure 3.2.31)

Every time of pressing down MANUAL PRlNﬂ key

ST ERT PRINT starts printing on chart paper regardless of ON/OFF of
SELEGT PRINT ]s v key, consequently, the printed characters
TYLE may be overlapped if chart paper is not feeded or the
EACH ) feeding speed is remarkablly slow.
SELECT PRINT CHANNE

—
~

LN

=
=

—

%

28H
28

61810
EEU

JEHE
HEEE

~
>
[and
ond
—
~
a
el
(o]
>
=
P

SET_TIME PR

-
4
b
|
Iz
L
b=
=]
<

AL

z
o
z
>
e
i

DE SHIFT

B
908
elele
908
08
0
o

=)
=z
=

~\
o
=
-
—
A
>
=z
(@]
[}
[l
\_J

(Figure 3.2.32)
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3.2.14 Setting the comment

A comment message of 70 alphanumerical characters or numerical figures at maximum can be set. Five
kinds of comment, COMMENT 1 to COMMENT 5, can be set. COMMENT 1 is printed by pressing
down [COMMENT PRINT| key while COMMENT 2 to COMMENT 5 are printed onto the list by

pressing down ‘LIST PRJN"II key.

Example) To set ABCD for COMMETN [ and 70 Q for COMMENT 2,

[EXTRA MENU |
)

[ NEXT | [SET EXT PAGE1/2]

!

[ COMMENT | Select this from [SETUP PARAMETER] (in Figure 3.2.33)
]

1_] Select a comment number from [SET EXT COMMENT] (in Figure 3.2.34)
@ - - [(z’ - E):I Set the conunent message.
!

Select a comment number.

)
- - |SH[FT| — Set the comment message.
l

[ OK |
l

[NEXT | (Figure 3.2.33)
l

[LIST PRINT] or [ COMMENT PRINT]

(Figure 3.2.31)

» Only COMMENT 1 is printed by
COMMENT PRINT.

+ All the lists are printed including
COMMENT 1 and COMMENT 2 by LIST
PRINT.

[SET EXT PAGE2/2]
SETUP PARAMETER

[SET EXT COMMENT]
SELECT COMMENT No.

( comment J( crock J( TEMP. )

( TAG No. ]

(mm) (2 (3) () (5]

SET COMMENT MESSAGE

EXCLUSIVE GROUP

(__zone J(__ AvuTo RANGE ]

(" AuTto SHIFT )

ABCD__

| MAX:70cHAR

PHYSICAL ADJUST

( cuart ] (ELEcTRICAL)

SETUP OPTION UNIT

( transi'T J( eun ) EC ]

DISPLAY CONDITION

(cu seLecT ) (sTAaTUS) ( sizE )

DO OO0 OO
OO m
O@OOOE®EOm®
) () 0 @) (@D Gracy)

(7)) (8 ) (o) (o] (ve)(suirt)
L) ) e L] ) () ()
L) (2 () (+) (=) Cenrer)

( ox ) (caAncEL) ( ox  J(cancEelL]
(Figure 3.2.33) (Figure 3.2.34)
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3.2.15 Setting the TAG No.

A TAG No. of six characters at maximun can be set in place of channel numbers (CHO1 to C1124), for
example, as the name of an object to be measured. TAG No. is displayed in digital indication measuring

screen and also is printed out in the list.

Example) To set RED for channel 1 and GREEN for channel 2,

[SET EXT TAG No. ]
Tag MODE

( —GTI— ( OFF

—

SELECT CHANNEL

SETUP

[<>]

-—
mE
-
=
@]

-—!H

QOOO0C

IS O 00 ~IN TR LN D ORI U
QOCOOQ

2N O 000 YU LN~ DO~ UTS

[elelvivielelelsiviviviolgleiolpioleiolaly]
[elelelolelelelvieinivivioivieioiolololple]

DD
HONONNIND

( ox

) (cancEL)

(Figure 3.2.35)

(SET EXT TAG No.]
SETTING CHANNEL

01 @% 03 04 05 06 07 08
09 11 12 13 14 15 16
17 18 19 20 21 22 23 24

EDIT TAG No.

GREEN__

DO e
MOOEODEm
@M E @M

L)) ) ) (2] Cspace )

(7)) (o) (o) (npE) (suirr)
(GG OE)EE)
() Ce)(3) () (=) (enrer )

( ok J(caNcEL]

(Figure 3.2.36)
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[EXTRA MENU |
!
NEXT ] [SET EXT PAGE/2]
|

‘ TAG No. | Select this from [SETUP
PARAMETER] on

! [SET EXT PAGE2/2]
m or Select CHO1 and make reversed
l .
[ SELECT[ — fSF:LECﬂ Press the key to put
! » mark(Figure 3.2.35)
ETU To ( figure 3.2.36)

!
[R] =[E - [D] = [OK]

(Figure 3.2.36)

l
ELECT] — Press the key to release
! » mark from CH 01

[1] or [1] Select CHO2.
l (Figure 3.2.35)
| SELECT | — [SELECT | Press the key to put
» mark(Figure 3.2.35)
To ( figure 3.2.36)

l
(6]~ [) — (&) = €]~ [n]

!

|[ON| [Tag Mode] (Figure 3.2.35)
.

[(I?!SJ

[OK]
{

To measuremem screen

SETUI

Release of TAG No.

Pressing down OFF key of [Tag MODE]
release TAG No. setting from all channel.
If only particular channel want to be
released, it is requested to input initial
channel No. to the channel in accordance
with the procedure described above.




3.2.16 Setting the physical quantity

A conversion can be made of an unit such as V into Kg or of a scale such as 0 to 2V into 1 to 5 Kg.

Caution

and the sensitivity in consequence.

Don’t switch the range afler having set this quantity. Switching the range at this stage changes the span

Example) To set the unit and scale of channel 1 as shown below,

v 5v. =

[SET EXT PHYSICAL]
PHYSICAL MODE

( —TT— (" orr )
CH SCALE UNIT
0 + 0 +
0 + m
0 +
0 +
Q +
0 +
0 +
0 +
0 +

+

pmw-—ocoooslmm.nwm-—ccoooﬂmm.c.w o
COOGOOOOOOOCCOOOOCOOOO-
OOOOOOCOOOOOOOOOOOOOC0-0
OOOOOOOOOOOOCOCOOOOOO-O
OOOOOOOOOOOOOOCCOOOOO N
RO NN Y
OOOCOCOOOOOOOOOOOOOCOOOO <1
OOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOCOOOOOOOOOOOOO N
COOOOOOOOOOOOOOOOOGOCOOO

TP N s

o |+ ++++++ttrtr b+t
A Yo felelelelolololalelalalolalolelolelalalsole

|V booococoococoocoococooococoal

2
2
2
2
2 00,
eLecT) (sEtur ) (¢t ] ()
( ok )(cancEL)
(Figure 3.2.37)

4mA 20mA

(on condition that lV/SV range and span have been set
beforehand)

[EXTRA MENU |-
|
[ ﬁHYSi’C—AL—]
[—_I__L:l Use these to reversely display CHO1.
[_SELECT] Put » mark

| (Figure 3.2.37)

@_‘El_]_ Use these to reversely display CHO2.
[__SELECT | Put » mark

|
[SETUP]  To (Figure 3.2.38)
l

Press down [ L] keyin SET SCALE.
(Figure 3.2.38)

[+] - D — [ENTER] *
Press down [_&] key on SET SCALE.

[+] - Lﬂ~’ [0] — |ENTER] *
)

Press down UNIT ke)[céii-_ﬁl__i]l' SCALE.

!
- [éﬂ — [SHIFT] — [A]

[SHIFT]

[(SET EXT PHYS'ICAL]J]
SETTING CHANNEL

@E 03 04 05 06 07 O
11 12 13 14 15 1
17 18 19 20 21 22 23 2

E=Nerloe]

*SET SCALE&UNIT

(L) |+0004. 0] {+0020.0](Rr)

CoTT IR EY

W) EE)E]
L) ) o) ) () Qv ()
L)) ) (r] ) ) (v
v (v () () (2] Cspace

[j J(8)(9s) (o) (pE)(sHiFT)
() ) e ) Bs) (=] (=)

L) (2) ()] (=) (enrer ]

( ok )(canceL)

(Figure 3.2.8)

m

[_OL\J_] (Figure 3.2.37)

| [PHYSICAL MODE]
[OK

l

l

To measurement screen

To release the set physical quantity,

Press down [OFH key on [PHYSICAL MODE] to
release the settings of all the channels. When a
particular channel is to be released, select the channel

and input zeros to [ L] and [R] on SET SCALE
marked by *.
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3.2.17 Setting the filter (option)

The frequency of the low-pass filter provided in 0.5mV DC voltage/thermocouple unit (FU-913A) can

be setto 0.1 Hz, 1 Hz or 10Hz.

Limits

1. The frequency of the filter cannot be set when a thermocouple is used to measure the temperature.
2. The frequency of the filter can be set only for 0.5mV DC voltage/thermocouple unit (FU-913A).

Example) To set the frequency of the filter of

[SET EXT FILTER]
FILTER MODE

( I ) ( orr )
SELECT CHANNEL
—CURSOR—

—ge
esseae .

[ololelelolololololololololololololololale)

B A i Mo D REY ey B RO R MK BED D NV D B MO I IR Y M |

‘!‘I'J‘J‘J'l‘J‘J'J-J‘J‘J'J'J“‘J‘J‘J‘l‘l 1=

eleloleieivinioleloivivivioielolololplole!
" T yatan

DI DI DI D\ 3 bt bt ot b bt e e bt ie S QO O O O

BN OO~ TR WN = COR NI

0. 1Hz

1Hz

10Hz:

0. 1Hz

;e

10Hz

(ox

) (canceL)

(Figure 3.2.39)
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channels 1 and 2 t0 0.1 Hz,

EXTRA MENU]
|

[CFILTER ] [SET EXT MENU]
!

[ 1] [1) Reversely display CHO1.
[0.1Hz ] Decide it.
{ (Figure 3.2.39)
RN Reversely display CHO2.
[0.1Hz ] Decide it.

l
[ON]
| [FILTER MODE]
[OK | (Figure 3.2.39)
|
LOK |
!

To measurement screen




3.2.18 Setting the alarm
The alarm levels can be set for upper limit, lower limit, lower/upper limit and intermediate value.
When an alarn is given, this recorder can function as follows :

O  To print the alarming channel number, alarm time and alarm level
O To change chart speed | into chart speed 2
O  To output the alarm contact (option)

Limits

1. The alarm setting level must be included in the recording span width.

2. The alarm is released for a channel whose range has been changed.

3. More than one channel can be set simultaneously only for the same channel and span.
4. The chart speed 1 can be set to 0 mm/min or /h by setting [ALARM MODE] to ON.

Cautions

1. The alarm level cannot be set in auto-range mode.

2. When [ALARM MODE] is set to OFF while the chart speed is set to 0 mm/min or /h, thie chart speed
returns to its initial value, 60 mm/min.

3. PGC must not be set with the chart speed set to 0 mm/min or /h.

Alarm setting procedure
I Press down |[EXTRA MENU/} — LALARJVT] to change the screen into alarm setting mode.
2 Use [1]or (1] to reversely display the desired channel.
3) Press down [SELECT] key to put » mark on it.
&1 Press down [ON] key on [SET TRIGGER CHANNEL] to turn ON at the channel reversely displayed.
151 Press down [ SETUP] key to change the screen into alarm setting up mode (Screen).
6) Set the start and stop levels.
(To set either of them, do not reversely display the [HI] < [IN] - | LO ] keys of the unnecessay
one.)
(1> Press down [OK] key to return to the preceding screen.

& Setto [ ON] the [ALARM MODE] and press down [OK| key to refurn 1o measurement screen.
(Four start and stop levels can be set as follows : )

HI Higher limit LO Lower limit

R 7/ S 774/ N
R

HI and LO Higher and lower limits IN Intermediate level

o 4
/R /N

1. By setting the first chart speed to 0 mm/min or /h, data can be recorded only when an alarm is given.
In such a case, the pen remains in its pen rest as long as no alarm is given.

2. The hold time is given by the time during which the alarming function is held when the alarin changes
from ON to OFF. When it is set to 0 second or ) minute, it becomes normal alarm function
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Example) CHI .....
CH2 .....

Alarm is set to ON for an input of 4V or more and to OFF for that of 3.5V or less
Alarm is set to ON for an input of 4V or more and to OFF for that of 3.5V or less

and to ON for that of -4V or less and to OFF for that of -3.5V or more

Hold time : 0 second

Press down [EXT‘RT(MENIT! - B—QR_Ml to change the screen into alarm setting mode (Figure

3.2.40)

(SET EXT ALARM PAGE1/2]
ALARM MODE

C__ov ]

( OFF )

SET TRIGGER CHANNEL

VIEW WINDOW

E:W
H =0N CH:01
H "I TRIG:OFF

N0 START:-LEVEL
" U +4. 000V
N 1l +0. 000V
- . ZINZLO
" STOP LEVEL |
' U +0.000QV
" <Lt +3. ov
0 cHIZ1IN/
o HOLD:00Sec

( )

(seLecT) [ seETuP )

(@)
=z

2]
20 B s BED M M R D M M MDD D D AR I

<

o

=

2]

Q

=
ek
OB :
=
iS

lelelelelvivieleivivivieivivieloivinlelpliply]
DD NINI N it 1t bt b b e e = O QO QO TS O
LI O OO~ UTR LN —CORNDULW

wuwnwr R

[elolelololololololololololv]ololololalalalw]
)

( ok J{canceL)

(Figure 3.2.40)

Ea=l=]
~Jwr—
e e (O
Or—=Cd
-
TN
-
—Coun
OO
NAD
[P ]
LN~
(S w]
f=Yerleo]

18

SET CHxx TRIGGER CONNDIT

i

SET ALARM START LEVEL

(MEEIEEm) |_+4. 000V }————-'

(Lover ) [ -4. ooov |—

SET ALARM STOP LEVEL

(uprer }J| +3. 500V }——J

- i——
o ||| =l i | =

(Lower ) [ =3. s500v }— L

((woLn J{oosec] (s)( min )

D ®E O G
OEOOBEE
O ®E O ) Gy

( ok J{canceir]

(Figure 3.2.41)

4
[_T_l or l_U to reservely display CHO1
Press down |SELECT| toput * mark on it
!

Press down [_F)E key (SET TRIGGER CHANNEL)

@TUF Screen change to (Figure 3.2.41)
!

Start level

UPPER|] — [4] — [ENTER] — [Hi
!
Stop level - o
LOWER] — [3] =[] — [5] — [ENTER
~ o |
!
[_E)E Screen change to (Figure 3.2.40)
l

Press down SELECT] key to release » mark from

CHol
l

or _to reservely display CHO2

Press down [_S_I_ELEQI_] toput » mark on it

L
Press down [(_)ﬁj key (SET TRIGGER CHANNEL)

l
IEE—TUIS
(Figure 3.2.41)
Start level

[urre] — [4] - [ENTER] - i
[LOWER] — [ —[4] — [ENTER]
Stop level l B

[UPPER| — [3] —[.]—|5] — [ENTER]
[LOWER] — [ — 31— []— [5]

— [ENTER] — [IN]

Hold time :

oL] - [o] — (] ~ [oK
04
l

__ [Alarm mode]
ON] (Figure 3.2.40)
!

[OK]
o8]

To measureinent screen
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3.2.19 Setting the channel link
Channel link function means the data arithmetically operated between two channels can be recorded
onto other channel and also the data on one channel can be also recorded onto another one. (By setting
CH1=CH24, the data on CH24 can be recorded onto CH1.) This function is called as a equal sigin here-
in-after.
Limits

* Description of each term
1) Measurement items as classified below

® VOLT : Voltage (FU-911A, FU-913A, FU-941A, FU-961A)
2 TEMP :  Temperature (FU-911A, FU-913A, FU-917A)

® ACLOG :  AC logarithm (FU-9724)

@ PH : pH (FU-921A)

3 EC :  Electric conductivity (FU-922A) d

2) CHX Link operation results channel
3) CHA Link operation input pre-item channel
4) CHB Link operation input post-item channel

1. Addition/subtraction
1) Functional limits
Measurement item
a.  All the measurément items can be set.
b. The same measurement items must be set for CHX, CHA and CHB.
2)  Input range
a.  The ranges for VOLT,TEMP., ACLOG, EC, for CHX, CHA and CHB can be set at your
option.
b. pH for CHX, CHA and CHB must be set in the same range.
3 Auto-shift and auto-range down cannot be set. (Refer to table 3.2.5)
T) The set value for physical quantity cannot be added or subtracted.(Refer to table 3.2.5)
2) Operatlon results
a. The range is set by CHX. (In case of FU-913A, arithmetical unit is converted per setting
of CHX unit if arithmetical unit for TEMP : K, °C  is set at arithmetical input side.
b.  The span is set by CHX.
c.  The operation value is given by the following expressions :
Addition  Operation value (CHX) = measured value CHA + measured value CHB
Subtraction Operation value (CHX) = measured value CHA - measured value CHB

2. Multiplication/division
1) Functional limits
&> Measurement item
a.  Only VOLT can be set for CHA and CHB.
b. Only VOLT (DC voltage) can be set for CHX.
@ Input range
a.  Only the same range can be set.
3)  Auto-shift and auto-range down cannot be set.
@  The set value for physical quantity cannot be multiplied or divided.
2) Operation results (Refer to table 3.2.5)
a.  Therange is set by CHX.
b. The span is set by CHX. .
c.  The operation value is given by the following expressions :
Multiplication Operation value (CHX) = measured value CHA* measured value CHB
Division Operation value (CHX) = measured value CHA / measured value CHB
3. Equality sign : “="
1) Functional limits
Auto-shift, auto-range down and physical quantity must be set on the side of operation input
channel.
When they are set on operation results channel, they do not function.
2) Equal sign is as per following formula
In case of eqal sign Result value (CHX) = CHA Input value
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4. Others

1) In case that channel link and other function are co-used, there is some rule that other function must be set
either input channel side or result channel side as shown below.
Please set at the side marked with circle.

Function Equal Sigin Four basic operation of arithmetic
Addition/Subtraction Multriplication/
Operation Division Opeation
Result Input Result Input Result Input
side side Side Side Side Side
Auto-Shift —_
"Auto Range Down | -
Physical Amount |- =
Input Range | ——
"'Recording Span | - —
' Zero Position | - I
Alarm T o
‘Zone | o
"Electrical Zero | -
Fiter T =
"Compensation for | o
Recording paper | |
Compensation for — O — O
reference contact
Temperature
Table 3.2.5
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Example) To record the temperature (A) onto CHI,
to record the temperature (B) onto CH2,

to record the temperature (A) - (B) onto CH3

to record the DC voltage (D) onto CH4

to record the DC voltage (E) onto CH5 and
to record the DC voltage (D) * DC voltage (E) onto CH6,

[SET EXT CH~-L INK]
CH LINK MODE

o7 (

o

FF

|

SELECT CHANNEL

CHOL=CHO 1 CURSOR
Clio2=CHo2
ClI03=Cll0T~CHO2
Clioa=cHoa “
jpa=Ct
06=CHodCHoS SETUP
CHOB=CHOS
CHO9=CHO9 CLAER
CIH10=CH10
CHIL1=Clil]
Cli12=Ci12
CHIF=CHIA
CHid=CH14
CHI5=CHIS5
Cli16=CH I8
CHI7=Cil17
CHIB=Cli18
CHi9=Cli19
CH20=CH20
CHZ1=CHS |
CH22=Cli82
€l155=CH33
CHZU=CHZ1
( ok J({canceL)
(Figure 3.2.42)

ESET EXT CH-LINK SELECT])

- [Ew1] [ ez

((cnot J( cuos J( curr J(+)
(cuoz ) (cnro ) (cnis ) (=)
(cuos J{ curt J( cuts J(*])
( cuoa J( cHiz ) cuzo J( /)
( cnos J [ cnis J( cuer J[(c)
((cnos J{ cuia J( cHuz2s )
( cno7 J( cuis ) cues )
(cuos ) (cnie ) (cuz4 )

( ok J(cancEL)

(Figure 3.2.43)

[EXTRA MENU |
!
CHLINK ([SET EXT PAGEI/2]
!

Use m or mto revert CHOI
! (Figure 3.2.42)
Press down ] CLEAR | key to make CHO1=CHO!
l

In the same way, revert CH02, CH04 and CHO5 and

press down l_g LE/ﬂ{_] key to make as follows :
CHO02 = CH02
CHO04 = CHO4
CHO5 = CHO5

!

Press down [SETUP] key to change the screen into
ISET EXT CH LINK SELECT]

b (Figure3.243) A
[CHot] — [=] — |=] = [=] — [cho2]
= [oK]
l
Use [jﬂ or [:l__] to revert CHO6.
Press down [ SETUP| key to change the screen into
[SET EXT CH LINK SELECT] (Figure 3.2.42)
b (Figure 3.2.43) _
[ciiod) — [5] — [+] = [ — [ciios]
= o]
@l’fﬂ [CH LINK MODE]
3 (Figure 3.2.42)
[OK]
l
[OK]
l

To measurement screen

Pressing down | CLEAR“ key has the effect of

making the input channel identical with the
result channel.
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3.2.20 Setting the date/hour

The current time is set by year, month, day, hours, minutes and seconds in 24 hours system.

Example) To set the current time to 24,December, 1997

at 10:00:00

[SET EXT CLOCK]

( pATE J | 87/12/24 | YY-MM-DD
(.mmME.]lIOZOOZOQJ hhimm:ss

(7)(8) (e ) (o) (ne)(suirT])
DEE eI
L) Cz)(e)(+) () (enter ]

( ox J({canceL}

(Figure 3.2.44)

3221 Setting the LCD AUTO OFF

EXTRA MENU|
l
|[NEXT| [SET EXT PAGEI/2]
|
[CLOCK]| [SET EXT PAGE2/2]
l
[ DATE| [SET EXT CLOCK]
| (Figure 3.2.44)
o ]-7]-{1]-12]-
[(2]-l4]- [MME] -[T]- [0 |-
[0 - [o-[0])— [0]
l

[OK] The clock starts now.
!

[OK]
i

To measurement screen
Caution

1. The clock does not start by pressing down
l——ENTF:l{l key after the current time has been
entered. Press down IOK ] key.

2. When you are in current time setting mode
without need to do so, press down [EANCEL ]
key. The clock resumes its counting.”

When [LCD AUTO OFH key is pressed down, the LCD backlight goes off from the screen.
When pressing any other key in control panel, LCD backlight twill lit again. LCD remains always lit so

long as LCD auto-off is not set.

[SET EXT PAGE1l/2]
DIRECT EXECUTION

(LisT PRINT) (COMMENT PRINT )

(PEN cnanGe) (DEDEEGGERRCIE )

SELECT PGC MODE

(pen J(

PRINTR ) (GEENS)

(Pec ApJUST)

SELECT PRINT MODE

((riMe J( Loccing | ()

SETUP PARAMETER

(puysicar J(prinT ) (ALARM )

LCD auto-off setting procedure

EXTRA MENU]

[LCD AUTO OFF |

[SET EXT PAGE1/2] (Figure 3.2.45)

Caution

1. Pressing down LCD Auto-OFF key has the
eflect of putting to OFF the LCD back light at
the same time.

When you touch the operation panel on above
conditions, LCD back light is lit. Then, it goes
off when no further keying is made for five
minutes or more.

2. When all the LEDs go off on the panel, LCD
remains lit.

(cw vink J(mepra ) (rFirTer)

Cox ) (Enest)

(Figure 3.2.45)
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3.2.22 Setting the electric zero

Due to an offset of the input unit or an unstable sensor, the digital display of this recorder does not
always indicate the zero when nothing is input.

Setting the electric zero consists in compensating such an inconformity.

Caution

1. A calibration of £3°C at maximum can be made for the temperature measuring range. Take note that-
a value exceeding this calibration limit is calibrated within this limit.

2. In case of temperature measurement range, please do electric zero setting afier connecting the input
corresponding to 0 °C.

3. The calibrated value is automatically cleared when the range is changed or the power supply is
tumed ON/OFF.

Pressing down | EXTRA MENU | — [NEXT | — |[ELECTRICAL | keys changes the display into
electrical zero setting mode (Figure 3.2.46). e
Select a channel to be compensated for and press down [EXECUTE CORRECT? . Once the
compensation has been made, it is released by [ RESET | key.

3.2.23 Setting the compensation for expanded/contracted recording paper
The recording paper is expanded or contracted due to humidity, so that the digitally displayed value
does not correspond always to the indication given by the pen.

Setting the compensation for expanded/contracted recording paper consists in offsetting such an
inconformity.

Press down l:ZERO_l key on the control panel and displace the pen to the rule line at the right end of
the recording paper through zero position setting. Confirm that the digital value on the rightside of the
display screen is zero. B e |

Pressing down |EXTRA MENU | — [I\iEz(:I‘—_I - [C_II_AR'I:] keys in this order changes the screen
into expanded/contracted recording paper setting mode (as shown in Figure 3.2.47).

Manipulate [« <] [« [T%] [ ] keys so that the pen is positioned at the right end of the ruled
line on the recording paper.

(Adjustable in a range of about +1.2 %)

[»_1: Rightward displacement(fine adjustment) [—_4__‘| : Leftward displacement (fine adjustinent)
: Rightward displacemen (gross adjustment) [« <] : Leftward displacement (gross adjustment)

[SET EXT ELECTRICAL ZERO]
SELECT SETTING CHANNEL

[SET EXT CHART ADJUST]
SETTING CORRECT VALUE

L)) )]
) @) [ ) (3 @@ @@
(1s) (1e) (17) (18) (19) (20) (21)
(22) (23) (24) ( aLL J(cLEAR)

g O O) )

SELECT ACTION

(  EXECUTE CORRECT J( RESET )

( ox J(cancEeL)

(—ox ) (cancer)

(Figure 3.2.46)

(Figure 3.2.47)
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3.2.24 Setting to ON/OFF the compensation of reference contact temperature
This recorder has a function to set to ON/OFF the compensation of reference contact tempcrature
required to make measurements by means of a thermocouple.
In normal operation mode, this function must be set to ON.

Caution

service on these conditions.

When this function is set to OFF, temperature cannot be measured by directly connecting a
thermocouple with this recorder as the compensation for reference contact temperature is out of

Setting procedure

Press down | EXTRA MENU | — [NEXT | keys to change the screen (as shown in Figure 3.2.48).
Press down [TEMP ] key on [SETUP PARAMETER] to change the screen (as in Figure 3.2.49).

Use the cursorkey [ T ] or 1] to reversely display the channel to be set and select [ON_|or

[OFF] key under the cursor key.

When all the channels are to be set all at once, youcanuse [ON Jor [OFF ]key on [ALL CH].
Decide this setting by [ON] or [OFF | key on [FEMP.COMPENSATE MODE].

LSET EXT PAGE2/2]
SETUP PARAMETER

( comMeEnT J({ crock ) ( TEMP. )

( TAG No. ]

[SET EXT TEMP. ]

TEMP. COMPENSATE MODE

o]

(

OFF )

SELECT CHANNEL

EXCLUSIVE GROUP

( zoNne J( AuUTO RANGE )

( Auto sHirT )

PHYSICAL ADJUST

( cuart ] (ELECTRICAL]

SETUP OPTION UNIT

( transi'T J( eu [ EC )

2
cerene .
—~
A

CO000COOCOO0OCOCOCOCO

lelslslolelslelolele sloleieielololelole}
PO DODI DI b e e et e o = S S O SO
2 EONI = C DI UL LN O R U

- CURSOR -

)

'

- | |o
| [Z

OFF

r ALL CH
on )

OFF
DISPLAY CONDITION

(cu serect ) (status) ( size )

(" ox ) (cancEL) (" ok ) (cancer)

(Figure 3.2.48)
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3.2.25 Setting the PGC (Pen Gap Compensator) mode

The INR-9000 series recorder has a physical gap between its pen tips and printers. Therefore, even
when the same wave form is applied to each channel, the wave forms printed on recording paper look as
if signals with certain time gaps were applied (as shown in Figure 3.2.50). In analyzing the phenomena
from recorded results, the gaps between channels and printers must be always taken into consideration
before examining the correlations between recorded wave forms.

PGC (Pen Gap Compensator) dispenses you from such a complicated procedure by correcting wave
{orms (as shown in Figure 3.2.50) into those given in Figures 3.2.51 and 3.2.52, allowing you to easily
understand the correlations between them. When you put [RECORD | key to OFF during PGC
recording, the measured data on the channel then compensated in the termns of time axis are discharged
at about 300 mm/min. Then, the pen is lifted up to stop the measurement. Immediately afier this PGC
mode has been put to OFF, the recorder resumes its normal measurement.

/.1.\‘ ",, "\

PRINTER |

PRINTER

PRINTER

(Figure 3.2.52) PEN in PGC MODE
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Pressing down [EXTRA MENU| key on control panel changes screen to [SET EXT PAGE 1/2].

Choose PGC to be used among [PEN| or [PRINTER| or [OFH key at [SELECT PGC MODE] (Figure 3.2.53)
At the moment of pressing [PEN| or PRINTER| key, PGC recording starts.

Furthermore, when pressing down [RECORDER| key to set OFF during Example) To set PGC at pen as
PGC recording, it inunediately starts Lo output the measured data at the

PCG channel compensated by time axis at the speed per 300mm/min EXTRA MENU
then filt pens to terminate recording. Besides, pressing down key l
at [SELECT PGC MODE] directly changes normal recording. PEN (Figure'3.3.53)

| SELECT PGC MODE
Limits ]

To measuring screen

Maximum chart speed is restricted while using PGC function as shown below
depending on number of mounted input channepl.
Media recording is unused Media recording is used

Mounted Channel | Maximum Chart Mounted Channel Maximum Chart

No. Speed No. Speed
........ 13> 24ch | A00mm/min| o 13 ~ 24ch | 100mun/min
o l2eh 600mm/min | | T dZeh L 120mm/min

5 ~ 8ch 800mm/min I ~ 6¢h 200mnymin

"""""" 1 ~4ch | 1,200mm/min

In case that fine adjustment is requested, Press PGC ADJUST key at [SET EXT PAGE 1/2] screen and do fine

adjustment by pressing [¥] keys at the required channel at [SET PEN ADJUSTMENT]
screen (Figure 3.2.54) (It is adjustable up to approxi. £ Imm)

[SET EXT PAGE1/2] [SET PGC ADJUST)
DIRECT EXECUTION o1[+0. 00]mm (&) ()
[Llst PRINT) (COMMENT PRINT ) 02[+0. 00]mmn (&)
(PEN cuaNGE] (LcD AUTO OFF ) 03[+0. 00]mmn (a](¥)
SELECT PGC MODE oa[+0. 00]mm (&) ()
| () (_printrR ) orr ) {os[+0. 00]mm (o) (v)
(pcc ApJUST) 06[+0. 00]mm (&) (¥)
SELECT PRINT MODE 07[+0. 00]mm (a])(¥)
(time ) ( LocGiING ) (neamm) o8 [+0. 00]mum (&) (¥])
SETUP PARAMETER 09 [+0. 00]mm (&) ()
(_puysicaL J(priNT J(ALARM ) 10[+0. 00])mm
(_cn vink J(mEDIA J(FILTER) t1[+0. 00)mm (&)
2 [rooo)en (2) (7)

(" ok ) (cancelL)

—
Q
—
=

| S—

(cancEL)

(Figure 3.2.53) (Figure 3.2.54)
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3.2.26 Setting the MEDIA (option)
MEDIA can be used to save (write) and load (read, set and record) the measured data. The data can be
saved onto FDD while they are recorded by pens. In addition to this, they can be saved onto FDD even
when the recording by pen is set to OFF.
The data loaded from FDD are automatically compensated for pen gap (PGC) and synchronized in their
phase before being recorded.

Important limits when using MEDIA are described below. Please draw your attention on these limits
and obey when using MEDIA.

Commnon limits (FDD, Memory Card, MO)

1. Number of file
1) The number of files must not be exceeded at10 files of only setting information and at 100 files of setting
information & measured data respectively.

2. Save
1) Sampling frequency
Synchronized with chart speed(CHART) : X Refer to the table 3.2.6
Synchronized with logging(LOGGING) : 1 to 59min. 1 to 24 hours
Independent sampling  (FREE) : Max. rate to 999mS, 1 to 59s, 1 to 59min.,

1 to 24 hours »Refer Max. rate to table 3.2.6
2) Save can not be done when auto-range down is set to ON
3) Alarm setting can not be shared in both recording side and Media memory side.
4) Channel link can not be set or changed during data saving.
5) Contents of Media can not be modified during data saving.
3. Load
1) Printing out is not made to the loaded record after saving the record in which many printing out such as
constant time printing and alarm printing are existing.
2) When loading the saved data using channel link and auto-shift, auto-shift can not be replayed.
3) Following setting contents can not be changed during data loading
RANGE, SPAN, ZERO, PGC, MEDIA

4) The chart speed in case of the load becomes two speeds of the replay as B and
EE- When wanting to extract early, it is possible to do a chart speed range ¢ by changing it but the

amplitude of pen moving sometimes becomes small because the pen speed doesn't attain.(¥¢ Less than chart
speed of data feeding from MEDIA)

4. Others

1) FDD, Memory Card and MO can not be used simultaneously

2) Either one of Media among FDD, Memory Card and MO can be installed to recorder.

Limits (Individual)

1. FDD
1) The floppy disk formatted by 2HD 1.25MB can not be used. Please format again with this recorder and use
it. (2HC 1.2MB or 2HD 1.44MB)
2. Memory Card
1) Auto-loading file for memory card can not be prepared at your option. At the every time when the setting
condition of recorder is changed, it is automatically prepared.
2) There is no request of formatting type in the memory card that is different from the floppy disk.
Consequently it is not necessary to set format select key in [SET EXT MEDIA FORMAT] screen.
3. MO
1) There is no request of formatting type in the MO that is different from the the floppy disk.
Consequently it is not necessary to set format select key in [SET EXT MEDIA FORMAT] screen.
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Important matters to call your attention for Media setting are given in followings.
Please read carefully before use and obey all cautions

Cautions

1. Common cautions

1) Never change the setting of input range and chart speed range while data is on saving. Otherwise
normal measured data can not be saved.

2) In case that ADD function for file name setting (to add charaters etc. to the existing data file name for
data file saving) is to be used, setting condition must be identical with the existed data file. The
setting condition of the existed data file can be confirmed by list printing after loading the file once.

3) Only up to eight (8) characters/figures can be input for file names of setting information and
measured data. »

‘Furthermore, large capital characters ,A to Z , figures 0 to 9 and hyphen are available for inputting.

Small capital characters a to z can be entered, however, it will be converted to large captital when the
file name is replayed. '

4) When the sample rate of data saving is changed to set at LOGGING, the display screen between
samples become freezed because the display indication speed synchronizes sampling speed. Please
draw attention on this.

5) Pen recording action will be suspended temporary when moving to format screen, or to sample rate
screen of save, changing the setting value at sample rate screen. Please draw attention on this.

6) If the interuption of power supply service is occurred while saving is doing, the data under saving can
not be replayed. When there is possibility of the interruption to service, it recommends the use of the
interruption-to-serviceless power supply equipment.

-2.FDD

1) It takes approx. one minute to format a floppy disk. During formatting, recording by pen is suspended.
In order to prevent lack of measuring date in the middle, it is recommended to do formatting in the
beginning.

2) Never turn ON the power switch of recorder after inserting unformatted floppy disk nor the floppy
disk which is formatted by other way than 2HD(1.44mB) or 2HC(1.2MB), to floppy disk driver.

3. Memory Card

1) It takes approx. one minute and 30 second to format a memory card. During formatting, recording by

pen is suspended. In order to prevent lack of measuring data in the middle, it is recommended to do
formatting in the beginning.

4. MO

1) In case of using MO, be sure to turn ON power switch of MO driver before the power switch of
reocrder is turned to ON.

2) It takes approx. eleven minute to format a memory card. During formatting, recording by pen is
suspended. In order to prevent lack of measuring data in the middle, it is recommended to do
formatting in the beginning. )

3) Following key pressings at MO setting shall be done while MO driver’s BUSY lamp is put OFF :

®  Pressing down [SAVE] key at save of setting information [SET EXT MEDIA] screen
®  Pressing down [LOAD| key at load of setting information [SET EXT MEDIA] screen
®  Pressing down [DELETE] key at delete of setting information [SET EXT MEDIA] screen
[ J

Pressing down [REC.FILE NAMEH key at save of measured data

[MEAS. DATE MEDIA] screen

®  Pressing down [LOAD)] key at load of measured data [SET EXT MEDIA] screen

®  Pressing down [DELETE] key at delete of measured data [SET EXT MEDIA] screen

4) In case of using auto loading file with MO, be sure to turn ON power switch of MO driver then load
MO disk and turn ON the power switch of recorder after the BUSY lamp of MO driver is put OFF.
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¢ Sampling rate to MEDIA & Maximum chart speed printed out from MEDIA

Calculation of recording time

Mounted Media input sampling rate (Max.) Max. chart speed printed
Channel No. Synchronize chart FREE Out from Media
Channel Link | _13chormore | Less thanl50mm/min, | 20mS | 150mm/min.
Unused 12ch or less Less than300mm/min 10mS 300mm/min
Channel Link 13ch or more | Less than 100mm/min 30mS 75mm/min
Used |77 7to 12ch | Less than 150mm/min | 20mS | ] 150mm/min |
Equal Sign Only | lto6ch | Less than 250mm/min | 15mS | 200mm/min
Channel Link 13ch or more | Less than 75mm/min 40mS 75mm/min
Used | 7to12¢ch | Less than 100mm/min | . 3omS | 150mm/min *
Arithmetic [ lto6ch | Less than 150mm/min | | 20mS | 200mm/min
Zone, PCG 13ch or more | Less than 100mm/min 30mS 100mm/min
Usingtime | Tto12¢ch | Less than 120mm/min | 25mS | ] 120mm/min 4
"""" 1to6¢ch | Lessthan 200mm/min | 15mS | 200mm/min |
Table 3.2.6

Recording time =

Sampling time =

Recording time =

The relations between recording time and sampling time are given by the following expression :

Remaining MEDIA Capac.(byte)

Sampling time (mgec)

Number of recorded channels x 2

3

Chart speed (mm/min)

Example) Given the remaining MEDIA capacity as 1200 kbyte, the chart speed as 60 mm/H and the
number of recorded channels as 3, the recording time is calculated as follows :

Sampling time =

x 1000 (msec)

= 600000 (sec)

3 x 1000 = 3000 (msec)
60/60
1200 x 1000 < 3000
3x2 1000

Recording time as 600000 seconds = 6 days 22 hours 40 minutes

1000
The relations between sampling time and chart speed are given by the following expression :

(sec)

The relations between chart speed and data saving time onto data FDD are given in Item 3.7.
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FDD setting procedure

Pressing down [EXTRA MENU — [MEDIA] changes the screen into [SET EXT MEDIA] (as

shown in Figure 3.2.55).

[SET EXT MEDIA]
SETTINGS DATA
| SAVE |
[ LOAD ]
[ DELETE -]
MEAS. DATA
| | SAVE |
| LOAD -~}
| DELETE i
DISK
[ FORMAT {
[ ok | [CANCEL |
(Figure 3.2.55)

(1) Formatting the MEDIA

( Setting information)

Press down this to save the setting information.
Press down this to load the setting information.
Press down this to delete the setting information.
(Measured data)

Press down this to save the setting information.
Press down this to load the setting information.

Press down this to delete the setting information.

Press this to format disk.

Press down [EXTRA MENU| — [ MEDIA] to change the screen into [SET EXT MEDIA] and then
press down [FORMAT] key. Select a formatting type (2HD 1.25 MB, or 2HD 1.44 MB) on the [SET
EXT FDD FORMAT] screen and press down [ FORMAT EXECUTE] key. The disk is formatted
while its formatting status is displayed. (Figure 3.2.56)

[SET EXT MEDIA FORMAT]
SELECT MS-DO0S IFD FORMAT

cic 1. some) (2HD 1. aamB)

SELECT ACTION

Cronvatr_cxecute  JRERENTED)

PERFORMANCE METER

0% _ 100%
| — | : ]
DISK INFORMATION
ggB%%gl‘ZAgz BYTES TOTAL P
0 S CE
228196352 BYTES TOTAL FR%EE
72h Imin AVAIL.
oK

(Figure 3.2.56)
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Caution

1. Recording by pen is suspended during
formatting. In order to prevent lack of
recording, it is recommended to do
formatting before recording.

2. There is no request of formatting type for
memory card and MO that is different
from FDD.

Format kind select key is indicated on
[SET EXT MEDIA FORMAT] screen, but
it is not necessary to select the format
kinds.




(2) Saving the setting information

Press down [ EXTRA MENU|] — [ MEDIA | to change the screen into [SET EXT MEDIA]. Press

down { SAVE | key on [SETTING MEDIA] to change the main display into [SETTING DATA

SAVE]. (Figure 3.2.57)

[SETTING DATA SAVE]

CURSOR

Q=
Pl 3 ==
Q
omEclels
Ut U
B> Da >
esiesiavion X =]

“1Clel>
Q=eIClefo>
=imClelm >
[%icicole ) ey
aQ=smcClel>
Q=eiclel >

(SAVE TO AUTO LOADING FILE )

( SAVE TO NEW FILE )

OK

(Figure 3.2.57)

(SAVE TO NEW .FILE]

FILE NAME

[ccceccec]. [PaR]

MO0 ®E)
OO M
OOOOHEOO®
) @ @) (D) (7) (srac)

(7)) (8) (o) (o) (ve) (surrT)
OO0 ®EE
‘[ 1) (2)(3)(+)(-J)(enTER ]

( ok J(cancEeL)

(Figure 3.2.58)

(1) To change the already set information
Use | T]or [ 1] key toreversely display the
applicable file and then press down [SAVE |
key.
(2) To save data onto auto-loading file
Press down|SAVE TO AUTO LOADING FILE|.
Auto-loading file : When FD is inserted at latest
3 seconds after the power is
applied to this recorder, the
recorder is set by the data
saved in this file.
Caution

1. Auto-loading file of memory card can not be

prepared optionally. At each time of changing
setting of recorder, it automatically be prepared.

. When pressing ISAVE key of SETTING DATA

for MO setting, be sure 1o press it while MO
driver’s BUSY lamp is put OFF.

. When using auto-loading file function is used

with MO, be sure to insert MO disk to driver then
turn ON power switch of the recorder after MO
driver’s BUSY lamp is put OFF.

To save the setting inforimation with a new name

Press down [ SAVE TO NEWFILE | to change

the main screen into [SAVE TO NEW FILE] (as
shown in Figure 3.2.58). Use key switches to set
a name as you like.

Caution

1. Take note that the file name must be composed of
eight characters at maximum.

2. Available characters for file name are Ato Z, 0 to
9and-.
Siall capital a to z can be entered, however, these
characters will be converted to large capital when
loding file name again.
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(3) Loading the setting information

Press down [ EXTRA MENU]| — r_EDlﬂ to change the screen into [SET EXT MEDIA]. Press
down [ LOAD| key on [SETTING MEDIA] to change the main display into [SETTING DATA
LOAD]. Use the cursor keys to reversely display SETTING DATA and press down I OK l
key.(Figure 3.2.59)

After loading of setting information is completed, it changes to [SET EXT MEDIA] screen.

Caution

In case of pressing LOAD key on SETTING DATA using MO, be sure to press the key under the
condition that MO driver’s BUSY lamp is put OFF

(4) Deleting the setting information

Press down [ EXTRA MENU|] — [ MEDIA | to change the screen into [SET EXT MEDIA]. Press
down [ DELETE]| key on SETTING MEDIA to change the main display into [SETTING DATA

DELETE]. Use the cursor keys to reversely display SETTING DATA and press down [DELETE] key.
(Figure 3.2.60)

Pressing OK key changes to [SET EXT MEDIA] screen.

Caution

|

In case of pressing DELETE | key on SETTING DATA using MO, be sure to press the key under the
condition that MO driver’s BUSY lamp is put OFF

(SETTING DATA LOADI] [SETTING DATA DELETE]
AAAAAAAA. PAR CURSOR A I CURSOR
. AMAAANAA. PAR -
BRRBBBRLBARA 1 { :
AR | ) ()
EEEEEEEE. PAR CFEEEEEE. CLETE
FEFFEFEF. PAR LLEELEEE. DAR
GGGGGGGG. PAR GGGGGGGG. PAR
( ok ) (cancEL) oK
(Figure 3.2.59) (Figure 3.2.60)

-3243-



(5) Saving the measured data

Press down EXTRA MENU]| — [ MEDIA | to change the screen into [SET EXT MEDIA]. Press

down VE] key on MEAS. MEDIA to change the main display into [IMEAS. DATA SAVE].
(Figure 3.2.6]) Select the recording conditions on the screen and set them. The following recording

conditions can be set :

[{MEAS. DATA SAVE]
ALARM REC.

(on ) (necrwm)

SETUP

TIMER REC.

Con ) (eroxmm)
INTERVAL REC.
Con ) ()

PAPER LESS REC.

(" on ) (mEcKm)

SETUP COMMON CONDITION

( REC. CHANNEL ]
( REC. FILE NAME )
( REC. SAMPLE RATE )
( ok ) (canceL)
(Figure 3.2.61)
Caution

(I) ALARM REC.

TIMER REC.

®

3 INTERVAL REC.

% PAPERLESS REC.

5, REC. CHANNEL

&) REC. FILE NAME

(7}  REC.SAMPLE RATE :

Used to set to ON/OFF
the data saving onto
MEDIA by alarm setling
conditions

Used to set to ON/OFF
the data saving onto
MEDIA by timer setting
conditions

Used to save data
recorded intermittently by
time

Used to start saving data
onto MEDIA when the
recording paper runs out

Used to set the channel to
be saved onto MEDIA

Used to set the file name
with which data are saved
onto MEDIA

Usedto set the sampling
rate at which data are
saved onto MEDIA

In case of pressing [REC. FILE NAME | key on SETUP COMMON CONDITION using MO, be sure
to press the key under the condition that MO driver’s BUSY lamp is put OFF

Initial values for setting data

2. All channel are selected for (5) .
3. No initial value is set for ¢ 6I
4. FREE (100mSec) is set for (7'

1. The set initial values are made to OFF for 11 (21 (31 and 14

Setting of simplified manual recording

Even after setting of @ mentioned above, manual memory for all channel will be able to start at FREE

(100mSec.)

Enter file name on @) REC. FILE NAME, then changed to measurement screen by pressing down @
— then press down key in lower position of the screen to start memory.
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Setting of manual memory

When current recording data at the specific channel number with the specific sampling rate are memorized
to MEDIA, follow the procedure given below :

1) Press down EXTRA NENU MEDIA 1o change the display screen into [SET EXT MEDIA].

Then press down SAVE key to change the main display screen into [IMEAS. DATE SAVE] screen
(Figure 3.2.61)

2) Secondly set recording channel, file name and sampling rate in accordance with the setting procedure
ginve in the specific pages shwon below :

Recording channel ) & Page 3.2. 50
File name 6> ©® Page 3. 2. 51
Sampling rate - O Page 3.2. 52

3) After completion of settings mentioned above, press down @ key to change into [MEAS.
DATE SAVE] screen.

4) Press down @ key to change measurement screen. (Figure 3.2.62)
5) When the screen is changed into measurement screen, IMANUA_L] / |STOI—" key for media recording
is indicated. Pressing down [MANUAL] key starts memory.

6) After this, pressing down [MANUAL] each times makes turn of suspending of memory recording /
resuming memory recording,.

7) When pressing down STOP key, the file become closed and the measuring data saving is
finished.

Cautions

If pressing down MANUAL key lower section of the screen under Signal waiting condition for
alarm or timer etcin it is possible to start manual recording while neglecting alarm or timer memory.
(Please note that STOP ONLY function of timer memory is still effective )

[DISPLAY DATA DIGITAL]

DC:+0. 0000V
CHOZ  DC:+0. 0000V
CHO3  DC:+0. 0000V
CHO4  DC:+0. 0000V
CHO5 DC:+0. 0000V
CHOG  DC:+0. 0000V
CHOT ~ DC:+0. 0000V
CHOS  DC:+0. 0000V
CHO9  DC:+0. 0000V
CHIO  DC:+0. 0000V
CHII  DC:+0. 0000V
CHIZ  DC:+0. 0000V

..

REC. CONTROL
MODE : (MaNuaL) [ sToP ]
FILE:ABC. DAT

(Figure 3.2.62)
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(5)- (D Setting the alarm recording condition
Press down | EXTRA MENU]| — [ MEDIA | to change the screen into [SET EXT MEDIA]. Press

down [ SAVE | key on MEAS. MEDIA to change the main display into [MEAS. DATA SAVE].
(Figure 3.2.63). Then, press down| . SETUP | on [ALARM REC.] to change the main screen into
[ALARM REC. SETUP] (Figure 3.2.64).

Use [1]or [ 1] key to reservely display the desired

(MEAS. DATA SAVE] e
ALARM REC. Press down [ SELECT] key to put mark at the right end
of the reversely displayed channel.
( on ) (ECIE) Set to ON the desired channel by pressing down [ON|

key.
Press down|[ SETUP | key to change the main screen into
[ALARM TRIGGER LEVEL] (as shown in Figure 3.2.65).

[ ON ] [j Set the start and stop levels. (When either of them can be

TIMER REC.

INTERVAL REC. . omitted, do not make the | HI | + [ IN] + [LO] ofthe
- unnecessary level setting key reversely displayed.)

[ ON J ( SETUP At the end of this setting, press down [OK ]key to return
to the preceding screen.
PAPER LESS REC.
For the level setting, there are the following 4 types for
ETENEC o) each START and STOP.

SETUP COMMON CONDITION

| HI ] Upper limit

( REC. CHANNEL )
( REC. FILE NAME ) | | L k;i{?ﬁ
( REC. SAMPLE RATE ) | ! ! ﬁﬁyﬁéy

( ok ) (canceL)

[LO | Lower limit
(Figure 3.2.63)

p o

cursor (t]) (1) (I
(on J( orr )

D\ )
COMMON CONDITION | V///////‘

PRE-TRIGGER:MMl/ 100500

HOLD TIME tOFF
(__ ok ) (cancEeL)

Intermediate level

[ALARM REC. SETUPJ I ‘ | ‘
SET TRIGGER CHANNEL /4};<A
VIEW WINDOW
PEHBLZONE | Tchrol |
CHOI=0FF [ HI | and [LO ] Upper and lower limit
CHO4=0QFF TRIG:ON
CHOS=0FF
CHOG=QFF START - LEVEL
CHO7=QFF UT¥0. 4000V
CHO8=QFF mﬁ+o,oooov /
CHog=0orF /IN/LO | | A
CHI1=0FF STOP LEVEL 4 !
CH12=0FF U:+0. 0000V
gz | hh e
CHIG=0FF
CHI6=0FF
CHIT=0QFF
CH18=0QFF
CHI9=0FF
CH20=01F
CH21=0FF
ClI22=0FF
CH23=0FF
CHSA=0FF

(Figure 3.2.64)

-3.2.46 -



Then, proceed to set the pre-trigger and hold time.

Pressing down | SETUP | key on COMMON CONDITION (as in Figure 3.2.64) changes the screen
into [ALARM COMMON CONDITION] (as shown in Figure 3.2.60).

Pre-trigger

This trigger is set when the data before alarm ON on alarm recording
conditions are to be saved.

The number of data items can be set to 0/100/500.
When this pre-trigger is set to OFF, zero data item is set.

Hold time : This is to set the time for data recording after the alarm is OFF by alarm

memory selting.

The hold time can be set in a range of | to 59 sec and 1 to 59 min.
When the hold time is set to OFF, zero minute is set.

[ALARM TRIGGER LEVEL]
SETTING CHANNEL

02 03 04 05 06 07 08
10 11 12 13 14 156 186
17 18 19 20 21 22 23 24

SET CHxx TRIGGER LEVEL

SET START LEVEL

(WIS [+0. 4000V

(Lower ) [+0. 0000V

[ALARM COMMON CONDITION]
SELECT PRE-TRIGGER POINTS

() (100 ) ( s00 )

SET HOLD TIME

Corr ] ( ON )
|QlSec| ( Sec ) [ min ]

SET STOP LEVEL

(uppPER ) [+0. 0000V

(7)) (o) (o) (ve) (surrr)
(D)6 (=))

LL LG
5EE6EEE

(Lower ) [+0. 3500V L

() ) G ) (enrer

(7)(8)(9)(0o)(ve)(suirr])
La) () e ) (s) (=] (=)
() (2) (3) (+) (=) (enrer)

—~

( ok J({cancEL]

(Figure 3.2.65)

( ok ) (cancElL]

(Figure 3.2.66)

At the end of this setting, press down [OK| — [OK] keys to return to [MEAS. DATA SAVE] (as

shown in Figure 3.2.63) and set [ALARM REC ] to LQI_\J_] .
Press down [OK] to return to the measurement screen and it become to alarm signal waiting

condition.

Caution

If pressing down |[MANUAL| key at lower section of measurement screen under alarm signal waiting
condition, manual memory will starts neglecting alarm memory.

Please draw your attention on this matter.
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(5)- (@ Setting the timer recording condition

Press down | EXTRA MENU]| — { MEDIA ] to change the screen into [SET EXT MEDIA]. Press
down [ SAVE | key on MEAS. MEDIA to change the main display into [MEAS. DATA SAVE].

(Figure 3.2.67). Then, press down [ SETUP_|on [TIMER REC.] to change the main screen into
[TIMER CONDITION] (as shown in Figure 3.2.68).

AS. DATA SAVE] . " . .
tME Pressing down | START ONLY]| key allows MEDIA
ALARM REC. to start saving data at a time set to the timer (MEDIA
[ ON j (‘J SETUP does not stop operating even when a stop time is set.)
TIMER REC. Pressing down | STOP ONLY | key allows MEDIA
i , to stop saving data at a time set to the timer (MEDIA
[ ON ) j does not start operating even when a start time is set.
- Press down key for start
INTERVAL REC. ress down ey for start)
ON (seTUP | Pressing down [S_T_TA_R_T(_S’L_“_'ST_(_)P] key allows
( ) [ j : - MEDIA to start/stop saving data at a time set o the
PAPER LESS REC. timer.
( on ] L] ~ After selecting timer mode, input start time and stop
time with key switch in the screen.
SETUP COMMON CONDITION At the end of this setting, press down I_Q_K__] key to
return the main screen into [MEAS. DATA SAVE] (as
REC. CHANNEL A 9L
L A J shown in Figure 3.2.67) and then set to [ ON'|
C REC. FILE NAME ) || [TIMERREC]
[ "REC. SAMPLE RATE ) Press down [ OK'| to return to the measurement
screen and become timer signal waiting condition.
( ok ) (cancEL)
(Figure 3.2.67)

Caution

[TIMER CONDITION]
SELECT TIMER MODE

If pressing down |[MANUAL] key at lower

section of measurement screen under timer

waiting condition, manual memory will start
() neglecting timer memory. Please draw your
. attention on this matter.
[ STOP ONLY J (However, STOP ONLY function is still
effective.)
( sTArRT & sToOP )
SET TIME
(MEEENY ) [0!101-00:00:00 |
(__stop  J|o1s01-00:00:00 |
(7)(8)(9o])(o)(ve)(suirt)
L) s e L)) (=) (=)
L) () () (+) (=) (enter )

JUST TIME
| Ez1zzza 10:30:00] |

(_ ok J(canceL)

(Figure 3.2.68)

-3.248-



(5)- (3 Setting the interval recording condition
Press down [ EXTRA MENU]| — [ MEDIA | to change the screen into [SET EXT MEDIA]. Press

~ down [ SAVE | key on MEAS. MEDIA to change the main display into [MEAS. DATA SAVE].
(Figure 3.2.69). Then, press down [ SETUP | on [INTERVAL REC.] to change the main screen into

[INTERVAL CONDITION] (as shown in Figure 3.2.70).
REC. TIME : (Saving time) Time at which data are saved onto MEDIA

INT. TIME : (Interval frequency) Intervals at which data are saved onto MEDIA

Saving Rest | Saving l Restl """ Saving |Restl Saving ‘R;EEJ
REC. TIME
INT. TIME
Limit

[ Measurement frequency > Saving time ||

(MEAS. DATA SAVE] (INTERVAL CONDITION]
ALARM REC. SET TIME RANGE

Con ) (eroxam) (NESWRY) [0 00: 00]
TIMER REC. (iNT. TIME ) [00:00:00]

(Con ) (o) (D (=) o) (o) (08) (suier)

INTERVAL REC. (a) () () ) Gs) (=) (=)
(on ) (ecxaicens) O ) ) ) Cnrer)

PAPER LESS REC.
(o~ ) (eecxamm)

SETUP COMMON CONDITION

( REC. CHANNEL )
( REC. FILE NAME )
( REC. SAMPLE RATE )
( ok J(cancEL) ( ok ) (canceL)
(Figure 3.2.69) (Figure 3.2.70)

Use the key switch on the screen to input the recording time and interval time.

in Figure 3.2.69) and set to [ON | the [INTERVAL REC.]

When Presssing down | OK| key on [MEAS. DATA SAVE] screen, the data saving starts and it return
to the measurement screen.

Caution

If pressing down MANUAL key at lower section of screen while interval function is on operation,
manual data saving will start. Please draw your attention.
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(5)- @ Setting the paper less recording condition
Press down | EXTRA MENU] — EMEB[A—] to change the screen into [SET EXT MEDIAJ. Press
down [ SAVE | key on MEAS. MEDIA to change the main display into [MEAS. DATA SAVL).
(Figure 3.2.69). Then, setto [ON | the [PAPER LESS REC.].
Presss down [OK'] to return to the measurement screen.

At the time when it detects the chart paper is exhausted, it starts media data saving,.

After loading the chart paper then pressing down TRECORD keyJon the front panel, it stops
media data saving.

When pressing down key, file is closed and measured data saving is completed.

Caution

1. If pressing down ANUAL] key at lower section of measrement screen under paper less
recording waiting condition, it will start nanual data saving neglecting paper less recording.
Pleasedraw your attention.

2. If pressing down key during paper less recording, it will close file and complete measured
data saving. Please draw your attention.

(5)- (5 Setting the recording channel condition

Press down [ EXTRA MENU| — | MEDIA | to change the screen into [SET EXT MEDIA]. Press
down [ SAVE | key on MEAS. MEDIA to change the main display into [MEAS. DATA SAVE].
(Figure 3.2.69). Then, press down [ REC. CHANNEL] and select the channel to be saved on a channel

selecting screen (as shown in Figure 3.2.71).
Pressing down @ key to return to [MEAS. DATA SAVE] screen.

SELECT CHANNEL

(wm) (nem) (wem) (wem) (M) (6 ) (7))
LeJ (o) (o) () (h2) (is) (0a)
Lis) (e) (i7) (18] (9] (20) (2]
(22) (28) (24) (aLL ) (cLEAR)

( ok J({cancer)

(Figure 3.2.71)
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(5)- (& Setting the recording file name condition

Press down | EXTRA MENU]| — [ MEDIA | to change the screen into [SET EXT MEDIA]. Press
down [ SAVE | key on MEAS. DATA to change the main display into [MEAS. DATA SAVE].

(Figure 3.2.69). Then, press down |REC. FILE NAME |and set the file name on a file name setting
screen (as shown in Figure 3.2.72).

[OVER ] . Data are overwritten onto an existing file.

Press down [ 1] or [;E__—__]__k_gy to resersely display the desired file
name and press down [OVER ] key.

. Data are added to an existing file.

Press down [ ] ] or l l_ 7__|__lg_ey to resersely display the desired file
name and press down [ADD ] key.

[SAVETONEWFILE | : Data are saved by a new file name. ,
This new file name can be set by manual/auto mode. Either of these
modes must be selected before pressing down this key.

Selecting the mode changes the main screen into file name setting
mode. Then, input a new file name.

Manual mode : This mode is used to set a file name each time data are saved.

Auto mode : Once a file name is set, serial number 00 is added after the file name.
Each time same file name is entered on Auto mode, new file renewed
at serial number after filen name by one up will be prepared.

Caution

1. In case that pressing down REC. FILE NAME key of SETUP COMMON CONDITION

using MO driver, be sure to press down the key on the condition that BUSY lamp of MO driver
is put off.

2. The characters/figures to be used for entering f{ile name are Ato Z,0t09and " - ".

Small capitals from a to z also can be used for entering file name, however, the caracters will be
changed to big capitals when reading the file name again. ’

IMEAS. DATA SAVE]J

AAAAAAAA. DAT CURSOR
; (1)
EECEEEEE. DAT OVER
EEEEEEEE: BAT
-
§ SAVE TO NEW FILE )
NEW FILE NAMING MODE
(CvaNvaL ) ( auto )

( ok J(cANcEL]

(Figure 3.2.72)
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(5)- (@) Setting the sampling rate
Press down [ EXIRA MENU] — [ MEDIA | to change the screen into [SET EXT MEDIA]. Press

down [ SAVE | key on MEAS. DATA to change the main display into [MEAS. DATA SAVE].
(Figure 3.2.69). Then, press down [REC. SAMPLE RATE | and set the sampling rate on a sampling
rate setting screen (as shown in Figure 3.2.73).

Data are sampled in one of three modes : CHART/LOGGING/FREE.

CHART | : Data are sampled in accordance with the chart speed.
LOGGING] : Data are sampled in accordance with the logging time.
FREE :  The sampling rate can be {reely set in the following ranges irrespective of the chart

speed and logging time :
10 to 999mS, 1 to 598, 1 to 59min and 1 to 24h

3 Maximum sampling rate is decided as per condition. So please reler Lo
table 3.2.6 FREE (Max.)

FD Rest available capacity

After setting sampling rate, the rest available
capaicy of floppy disk is displayed in time at
lower information section of sampling rate
selting screen.

(MEAS. DATA SAMPLE RATE]
_  SELECT SYNC. OBJECT

( cHarT ]

( Loceing )

( Y ) | 30mS e c J
{ msec J[ sec ]
(mio JO_ 0 )

(7J)(8) (o) (o) (ne)(suirT])

OOOOBEE®

L) () (3] () (] (ener )

MO 230MB
228278272 BYTES TOTAL SPACE
228007936 BYTES TOTAL FREE
43H 10min AVAIL
( ok ) (cancEeL]
(Figure 3.2.73)
Caution

When setting [LOGGING| at sampling rate, the speed of display indication (DIGITAL,WAVE) under
saving is cynchronized with sampling rate, consequently, the display will be stationary condition
Please note it.
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(6) Loading the measured data

Press down [ EXTRA MENU] — [ MEDIA ] to change the screen into [SET EXT MEDIA]. Press

down [ LOAD] key on MEAS. DATA to change the main display into [IMEAS. DATA LOAD].

(Figure 3.2.74)

Use the cursor keys . . to reversely display file and press down ‘ OK ] key. The f |le
loading condition is printed out and the screen shwon in figure 3.2.75 is displayed.
Reproduce the measured data by manipulating applicable keys.

(<] -
[ m]: Stop
L »1:
(>

Caution

Return to leading head

Reproduction (10mm/min.)
Rapid reproduction (75 mm/mn)

1. 1t is required for reproducing to chart paper to set
following conditions :

® Set to ON at RECORDER key

® Select pen selection key at saving time

2. When pressing down

LOAD key of MEAS.
DATA using with MO, be sure to do under the
condition that BUSY lamp of MO is put off.

[MEAS. DATA LOAD] —_— (DISPLAY 861$UD66660L]
AL AT | () CHOZ  DC:40. 0000V
CGGEGGGE. DAT CHO4  DC:+0. 0000V

CHOS  DC:+0. 0000V
CHO6  DC:+0. 0000V
CHOT ~ DC:+0.0000V
CHO8  DC:+0. 0000V
CHO9  DC:+0. 0000V
CH10  DC.+0. 0000V
CHIT  DC:+0. 0000V
CH12Z  DC:+0.0000V.
(ox ) (cancer) (K<) (mmwmm) (> ) (o») [ stor |
(Figure 3.2.74) (Figure 3.2.75)
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(4) Deleting the measured data
Press down [EXTRA MENU | —[ MEDIA] to change the screen into [SET EXT MEDIA]. Press
down key on [ SETTING MEDIA] to change the main display into [MEAS. DATA
DELETE].(Figure 3.2.76) Use the cursor keys to reversely display file and press

down key.

Caution

When pressing down DELETE key of MEAS. DATA using MO, be sure to press down the
key under the condition that BUSY lamp of MO driver is put off.

[MEAS. DATA DELETE]
AAAAAAAA. DAT CURSOR
EEEEEEEE. DA i LETE
FFFFFFFF.DA$ DELETE
GGGGGGGG. DAT
0K
(Figure 3.2.76)
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Examples of MEDIA setting

(Example 1) File name :  SAMPLE-1 (manual mode)
Measured channel : 1,2 and 3

Sampling rate . Synchronized with chart speed
Saving mode : Manual saving (direct saving onto MEDIA on specified conditions)

(D [EXTRA MENU|
1
1

SAVE Press down SAVE on MEAS.DATA ||Not SAVE on SETTING DATA [l
l

[REC. FILE NAME|
Il
[MANUAL| — [SAVE TO NEW FILE |

1
—1—’ M - [P]={1] - [E]- H -]

!
| REC. CHANNEH
!

@ @ Q @ @ >® v O

-’ 2]- Select Channels 1, 2 and 3 (When other channels are set to ON, press down
| channel keys to set them to OFF)

l
LR.EC. SAMPLE RATE I

[CHART]
l
[0K]
!

E

@6 ® G (
PQEE@

To the measurement screen (Pressing down
start measured data saving to MEDIA)

MANUAL | key in the lower part of the screen to

(Example 2) File name :  SAMPLE-2 (manual mode)
Measured channel : 1,2 and 3

Sampling rate : Synchronized with chart speed

Saving mode : Paper less recording (Data are saved onto MEDIA when the recording
paper runs out on specified conditions)

Same procedures as (1) to 13) above (Example 1) N
(on condition that [27] is input in place of the last item of (6) )

!

Press down key on PAPER LESS REC.
|

@
() (At this time, it become waiting condition for paper less signal)
!

@®

To the measurement screen
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(Example 3) File name :  SAMPLE-3 (mmanual mode)
Measured channel : 1,2and3 =

Sampling rate : 200 mS
Saving mode :  Alarm recording (START/STOP saving data onto MEDIA on alarm
, conditions)
Alarm condition :  Alarm channel 1

Start level 4V or more
Stop level 1V or less
Pre-trigger 500
Hold time 1 sec.

Same procedures as @ to @ above (Example 1)
(on condition that [37] is input in place of the last item of (6) )

@

® 2]~ I—E)_t]—* [0]—- (Sampling rate setting)

o G

B ~ Press down SETUP on ALARM REC.

16 1] oﬁ Resersely disi)lay CHOI.

(@» |ON] —l* |[SELECT] —| SETUP] (Trigger channel setting)
@ —[4] — [HI] SETSTART LEVEL (Start level setting)

19 LOWéR -[1]—- SET STOP LEVEL  (Stop level setting)

@ K

@ SETlUP Press down SETUP key of COMMON CONDITION

SELECT PRI-TRIGGER POINT (Pre-trigger setting)

® ®
Ee_

[1]>[Sec] SETHOLDTIME  (Hold time setting)

2
(—l(——

ALARM REC. (Alarm recording set to ON)

(At this time, it become alarm signal waiting condition)

@ 0 ® G 6
BE-EE

To mesurement screen
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(Example 4) File name :  SAMPLE-4 (manual mode)
Measured channel 1,2 and 3
Sampling rate 1 500 mS
Saving mode . Timer (START/STOP saving data onto MEDIA on timer conditions)
} Timer.condition:  Start time 1997.12.23  20:30:00
Stop time 1997.12.24 08 :30:00

Same procedures as (1) to (1) above (Example 1)
(on condition that [4] is input in place of the last item of (6) )

1
) FREE
(B) —> @—* @ - (Sampling rate setting)
|
:
@) Press down SETUP on TIMER REC.
l
@® | START & STOP) SELECT TIMER MODE (Timer mode setting)
@ [s -—> [1]-[2]-[2]- I—* l—> @—> B]- @* [0]— [0] (Start time setting)
M M D m s s
13 ENTER
l
@ [stoP ]~ (1)~ [2]-[2]—[4] l @* I 3] @—> @* @ (Stop time setting)
l M M D m
@0 |ENTER
1
@
!
22 TIMER REC. (Timer recording set to ON)
1 _
(@ (At this time, it become to timer signal waiting condition)
!
@3 To mesurement screen
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(Example 5) File name :  SAMPLE-5 (manual mode)
Measured channel : 1,2 and 3

Sampling rate 500 mS
Saving mode :  Interval saving
Interval condition : REC. TIME 30 minutes
INT. TIME 60 minutes
START
REC. TIME REC.TIME . coee
INT.TIME INT. TIME

Same procedures as (1) to (1) above (Example 1)
(on condition that is input in place of the last item of (6) )

1
(2 [FREE
(B) -—> @—) @ — (Sampling rate setting)
1
@
!
(@ SETUP Press down SETUP on INTERVAL REC.
1
de [REC.TIME | —[ 0 ][ 0]~[3]-[0}-[ 0]~[ 0] (REC. TIME setting)
l h h m m s s
o
l .
1® |INT.TIME | =[0]-[0}-[ 6]~ 0]-[0]-[ 0] (INT. TIME setting)
| h h m m s s
(® [ENTER
l
@
l
@) INTEVAL REC. (Interval data saving ON)
l
22 (At this time, interval data saving memory starts)
@3 To measurement screen
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3.2.27 Setting the pH / ORP (pH) unit (option)

When a pH unit is installed into this recorder, pH 0 to 14 (electrode GST-2419C) and OPR at £2000
mV (electrode PTS-2019C) can be measured.

Limits

pH is switched into OPR by manipulating PH UNIT on EXTRA MENU.

The minimum span width is set to 2pH or more. '

The span cannot be changed when setting OPR (mV)

The pH unit is calibrated at two points of 4.01 and 6.86.

Neither filter nor auto-shift/auto-range down cannot be set.

For other detailed specifications, refer to separate instruction manual of FU-921A.

QAL

Example) To set the pH unit for 1CH and the span to 2 to

12 PH,
[(SET EXT pH UNIT] [EXTRA MENUJ
SET TRIGGER CHANNEL 1
VIEW WINDOW NEXT
clre CH:01 !
JLchos T T
cooooooo m)’rEMP/ORP E)g
TIIooIIo gPANCkiVE !
________ ’ or l l I to set to CHI reversely
TIIooooo | LeAt. i--/BI8/NG displayed
S| ews (D (D) L (gwes27)
EEEEEEEE (Sevect) (seTur) SEl,lECT to put » mark on it.
EEEE-—_-EEE [&ETUEI To Figure 3.2.78
ToITooIC l
m———m——- [ pH ] (SELECT MEAS.MODE)
: |

[SPAN-L] — [27]— [ENTER |
l
[SPAN-R] — [ 1 ]— — [ENTER]
( ok ) (cancEL) !
[CAL.6.86 ] (Calibration at 6.86 PH)
(Figure 3.2.77) l

[SET EXT pH UNIT SETUP) [CAL.4.01 | (Calibration at4.01)
SETTING CHANNEL l

TR S
17 18 19 20 21 22 23 24 L
SELECT MEAS. MODE [OK |
(mmcxmm) (teme. ) (ore ) I_T)ig
SET SPAN .
SPAN-L oll To the measurement screen
() G o) (o] (ve) (surrr)
(WECIO6EIEE
CJ ) GG ) Cenrer)
START CALIBRATION
(6.86 J(4.01 )

(Figure 3.2.78)
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3.2.28 Setting the EC unit (option)

When an EC unit is mounted on this recorder, an electric conductivity of 0 to 20.00 S/m can be

measured.

Limils

. The span cannot be changed.

2 Neither filter nor auto-shift/auto-range down cannot be set.
3. For other detailed specifications, refer to separate instruction manual of FU 922A.

[SET EXT EC UNIT]
SET TRIGGER CHANNEL

VIEW WINDOW

CH:01

MODE : BTl TEMP
RANG:200. OmS/m
CELL:100.0

CURSOR
(seLect) ( seETuUP )

( ok ) (canceL)

(Figure 3.2.79)

CSET EXT EC UNIT]
SETTING CHANNEL

02 03 04 05 06 07 08
10 11 12 13 14 15 186
17 18 19 20 21 22 23 24
SELECT MEAS. MODE
(I EC ) ( temp. )

SET-EC:-RANGE

(EYSER) {200. oms/m | (A ) (V)

SET CELL CONSTANT

) ) (o) (o) (ve] Csmirr)
LaJ e e (es) () (=)
) ) G ) =) Center )

( ox

) (cancEL)

(Figure 3.2.80)

Example) To set the EC unit for ICH, the range to 0 to 200
mS/m and the cell constant to 100.0,
(applicable electrode : CVP-101P  J=100.0)

[EXTRA MENU]
!
!
[ EC |
l
or to set to CH Ireversely
displayed

1 (Figure 3.2.79)

| SELECT | to put » mark o it.
|

[ SETUP] To Figure 3.2.80

[ EC| (SELECT MEAS.MODE)
(1] —»l@ — [0 }-[ENTER |
LMAiMJALJ

[:_AJ or LV_] to set 200 mS/m
|
[OK']
l
[OK |
|
B—)rK:)

To the measurement screen

-3.2.60 -




3.2.29  Setting the transient unit (TRANSI’T) (option)
When a transient unit is installed in this recorder, the data on wave forms which vary at comparatively
high speed can be once saved onto memory area and then recorded later on by selecting its memory
trend recording mode, while data are normally recorded with DC (in a range of £5 mV to 100 V).

Limits

1. When turning ON the power switch, the initial value is always set at direct mode (normal DC voltage
measureinent)

2.In memory trend mode[SET EXT TRANSI'T], this recorder cannot make any other measurement than
that by transient unit.

3. In case that memory trend recording is performed by external trigger, optional unit CT-9000 is required.

4. The manual trigger has priority over the other triggers.

5. There is following chart speed limits at the time of data saving (printed out) :
In case of using MEMORY TREND 300mum/min. (Fixed)
In case of using MEMORY TREND & MEDIA both 100mun/min. (Fixed)

6. Channel rink function when MEMORY TREND is used

arithmetic operation : Operation result value (CHX) = CHA Input Value + ... /CHB Input Value
Equal Sign : Result Value (CHX) = CHA Input value

In case that arithmetic operation is used, transient unit must be installed to all of CHX, CHA, CHB.
In case that equal sign is used, trnasient unit must be installed to CHA (Input value) side.

7. When memory trend is set after pressing key, all of key operation other than and

H\/IANUAL TRIGJ keys must be done after once pressing STOP key. (including front panel key
operation)

8. When memory trend data is output, normal measurement can not be expected for the channel (pen)
other than that of installing transient unit.

Consequently, use the recorder for memory trend data outputting after storing other pens than that
installing transient unit at the pen rest except the channel using for channel rink equal sign.

9. Interval time printing and logging function can not be co-used with memory trend function.

Consequently, interval time printing and logging function must be set to OFF in case that memory trend
function is used.

10. For other detialed specifications, please refer to separate instruction manual (FU-9614).
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Press down | EXTRA MENU] on the panel to change the screen into [SET EXT PAGEI/2]. Press
down [ NEXT ] key on the left lower part to change the main display into [SET EXT

PAGE2/2].(Figure 3.2.82)

Then, press down [ TRANSI'T] to change the main screen into [SET EXT TRANSI'T] (as shown in

Figure 3.2.83) and it become memory trend mode.

[SET EXT PAGE1/2]
DIRECT EXECUTION

(LisT PRINT) (COMMENT PRINT )

(PEN cHANGE]) (LcD AUTO OFF

SELECT PGC MODE

[SET EXT PAGE2/2]
SETUP PARAMETER

(comment ) (crock ] (TEmP. )

( taGc No. )

((ren ) PrinTR ) (ESE)

(pGc apJusT)

SELECT PRINT MODE

EXCLUSIVE GROUP

(_ zoNe ) AuTo RANGE )

( Avrto suIiFT |}

( TiMe ) [ LoGGING ][]

PHYSICAL ADJUST

SETUP PARAMETER

( puysicar J(PriNT ) (ALARM )

( cn Link ) (MEDIA ) (FILTER)

( cuart ] (ELECTRICAL)

SETUP OPTION UNIT

(rransitt J( e J{( Ec )

( ok J(canceL)

DISPLAY CONDITION

(cn seLect ) (sTaTUus) ( size )

( ok J(cancer)

(Figure 3.2.81)

[SET EXT TRANSI1' T]
EXECUTE M. TREND

( START ) (ESOCT.)

STATUS:STOP/WA[T/BUSY

( MaNuAL TRIG. ]

SET TRIGGER CONDITION

src. (MaNUAL) (NuaEaM) ( ExT. )
TRIGGER MODE (REPEAT)

PRE. TRIGGER (MNGIEaME) ( oN )
TRIG. CHANNEL { SETUP )

SET SAMPLE RATE

| 2oms/p1v | (a]) (Y]

( ok ) (canceL)

(Figure 3.2.83)

(Figure 3.2.82)
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(EXECUTE M.TREND)

START/STOP . START/STOP keys for memory trend function
. Pressing down this key to make the recorder on trigger waiting
situation at the trigger condition set by (SET TRIGGER
CONDITION)
. Pressing down this key to make the recorder on stop situation.
STATUS :  The actual status of the memory trend function is displayed.
MANUAL TRIG . Press down this key to make a manual triggering.
IMANUAL TRIG] : Pressing this key under WAIT situation, data saving or data

printing out (memory trend) willstart (BUSY SITUATION)
It automatically becomes to STOP situation after data printing
out is completed.

(SET TRIGGER CONDITION)

SRC. :  To select the triggering method
ANUA : To select trigger action by pressing [MANUAL TRIG]key
LEVE : To select triger action preliminary set in trigger condition by
[TRANSI’T TRIGGER CHANNEL)]
: To select trigger action by signal input from external control unit
CT-9000 .
TRIGGER MODE . To select the trigger recording mode
l S@ﬁgg : When trigger is occurred, it become to STOP situation after
printing out the data (Once triggering)
REPEAT : When trigger is occurred, it become to WAIT situation after
pringing out the data and is kept on waiting for next trigger.
(Repeating Trigger)
PRE. TRIGGER . To select whether the status before triggering is recorded or not

When this is set to ON, the status 10% in time before the
triggering and on is recorded.

TRIGGER CHANNEL SETUP . Pressing down this key to enter setting for trigger channel and
trigger level.
SETUP . Pressing down this key to change to setting screen of

[TRANSI’'T TRIGGER CHANNEL]

(SET SAMPLE RATE) . To set sampling rate to save to memory trend by B:l or
keys (Refer to table 3.2.7) '

Available units for sampling rate are mS/DIV or S/DIV.
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. Example) 1CH
2CH

Trigger mode
Pre-trigger

Only once

Data are triggered and saved onto memory when Lo is changed into Hi (3V) while
TTL level is monitored by the transient unit (in the range of £10 V).

The transient unit monitors at the same time the wave forms at bther measuring
points (trigger channel not specified in the range of £250 mV).

Set to ON to record the data on the status 10% in time before this setting

Sampling rate 20 ms/DIV (100 u s)
-10V -250mV
VTV \ Vv
AN CHI

+10V +250mV .

(CH1) (CH2)  “Pri-trigeer

L‘\Trigger time
(Figure 3.2.84)

-t

@ Press down UEXTRA MENU|] — [NEXT]| — [ TRANSI'T | to change the screen into [SET EXT

TRANSI’T] (as shown in Figure 3.2.83).

@ Then, press down SRC E_hE_Y*_EL_]
TRIGGER MODE SINGLE ]
PRE. TRIGGER |ON |

3 Use [ ¥ or [_A]to set [SET SAMPLE RATE] to 20msS.

@ Then, press down [S_TTUF] key on TRIG CHANNEL to change the screen into [TRANSI'T
TRIGGER CHANNEL] (as shown in Figure 3.2.85). Use [ H ’l| keys to resersely display CHI.
Press down [§—§[£C:[_J toput » mark on CHI and [_Oij key to set CHI to ON (CH2 to OFF)
Then, press down [SETUP | key to change the screen into [TRANSI’T TRIGGER LEVEL] (as shown

in Figure 3.2.86).

® Press down EUT’EEEJ — [ZI - [Inif_\l_TjEE] — Hlﬂ to set the trigger level to 3V HI.
@ Press down [OK | — [OK] to retumn to [SET EXT TRANSI'T] (Figure 3.2.83).

Pressing down [ START | key on (EXECUTE M.TREND) starts the recording in memory trend mode.
STATUS waits for the trigger in WAIT status until it is done.

[TRANSI'T TRI'GGER CHANNEL]
SET TRIGGER CHANNEL

+VIEW WINDOW

EX0308) CH:01
________ TRIG:ON
________ START-LEVEL
________ <U: +3.000V
________ e +0. 000V
________ -[h]/m/l,o

cursorn (1) (1)
) Corr )
(seLecT) ([ sETUP )

———————— ( on

( ok

) (cancEL)

LTRANSI'T TRIGGER LEVEL]
SETTING CHANNEL

02 03 04 05 06 07 08

10 11 12 13 14 15 186
17 18 19 20 21 22 23 24
SET-TRIGGER-LEVEL

SET START LEVEL

(WEEEEE) |_+3. ooov }———J

(Lower ) [ +o0. ooov }—!

- —
@] z

(7)) () (o) (o) (vE) (Csmurr)
(D)) (=)
() (=) () (1) (=) (enTer)

([ ox

) (cancEL)

(Figure 3.2.85)

(Figure 3.2.86)
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How to save data to MEDIA (FD, MB, MO) at Memory Trends Recording

(D MEDIA setting shall be done before setting memory trend
(Please refer to article 3.2.26 MEDIA SETTING)
@ Proceed aforesaid Transient setting

@ After trigger is occurred, it automatically start data output and start data saving to MEDIA at the
same time.

@ At the same time when data output is completed, it complete data saving to MEDIA.

Limits

1. Trigger is set at REPEAT, data saving to MEDIA will continue and the data will save to the same
file at each time trigger is occurred until key is pressed down on [EXECUTE M.
TRENDY] screen.

2. In case that data saving to MEDIA is performed along with transient function, only manual data
saving setting is effective for MEDIA data saving setting side.

ALARM, TIMER, INTERVAL and PAPER LESS setting is not available.

3. There is no need to do other setting for MEDIA than file name and channel setting,

After completion of these 2 settings above, change the screen manual memory measurement then
proceed transient unit setting.

4. When doing data saving channel selection of MEDIA setting, never select the channel that
transient unit is not installed.

5. Sampling rate of data saving to MEDIA is fixed at 30 mS under independent sampling (FREE)
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Relation between measuring cycle and sampling rate of data saving to Memory trends

Measuring Cycle

Sampling rate of data saving to memory
trends

20mS/DIV

200S/D1V

Table 3.2.7
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3.2.30 Order of settings list

CEND o FENID

Recording channel selection Selection by lit LED

Pen up/down

PEN LIFT| Pen up as the display LED is lit

Range setting

RANGE| Range setting

Zero position setting

ZEROQO| Zero position setting

Chart speed setting

[ CHART SPEED| Chart speed setting

Span setting

Span setting

Manual print execution

[ MANUAL PRINT| Manual print set to ON

Pen mounting

| EXTRAMENU| — |PEN CHANGE

Display condition setting

| EXTRAMENU| — |[NEXT| — |[CH SELECT]
Numer of WAVE displayed channels

— | STATUS| Set condition display
- |SIZE

Setting the digital display size

Auto-range down setting .

| EXTRA MENU| — |NEXT| — [AUTO RANGE]

Auto-range setting

Auto-shift setting

| EXTRAMENU| — [NEXT| — |AUTO SHIFT|
Auto-shift setting

Zone record setting

|[EXTRAMENU| — [NEXT| — |[ZONE]

Zone setting

Interval print setting and
execution

| EXTRA MENU| — |PRINT] Print condition setting

— | TIME| Interval print set to ON

Logging record setting and
execution

[EXTRAMENU| — [PRINT| PRINT Print condition setting

— |TIME| Logging record set to ON

Comment print setting and
execution

[EXTRAMENU| — |NEXT| — [COMMENT| Comment setting
— |COMMENT PRINT| Comment print

List print execution

EXTRA MENU| — |LIST PRINT List print
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TAG No. setting

[EXTRAMENU] — — TAG No. setting

Physical quantity setting

[EXTRAMENU| — [PHYSICAL| Physical quantity setting

Filter setting

[EXTRAMENU| — |FILTER| Filter setting

Only set for FU-913A

Alarm setting

[EXTRAMENU| — Alann setting

Channel link setting

[EXTRAMENU| — |CHLINK| Channel link setting

Date/hour setting

[EXTRAMENU] — [NEXT| —[CLOCK]

Date/hour setting

LCD auto-off setting

|[EXTRAMENU| — [LCD AUTO OFF| LCD auto-off setting

Electric zero setting

[EXTRAMENU] - -

Electrical zero setting

Expanded/contracted paper
compensation setting

[EXTRAMENU] — -

Expanded/contracted paper compensation setting

ON/OFF setting for reference
contact temperature
compensation

[ExTRAMENU] — [NEXT] -

ON/OFF setting for reference contact temperature compensation

PGC setting

| EXTRA MENU| — or — |PRINTER| PGC setting
— |PGC ADJUST| Compensation adjustment

FDD/memory card/MO setting
(option)

[EXTRAMENU| — Media setting

Transient unit setting

onton [EXTRAMENU] — — [ TRANSI'T]
: Transient unit setting
?(I)-If/)gcl){rg unit setting [EXTRA MENU| — —[pH ]
PH unit setting
?gpz}:;)se“ing [EXTRAMENU] — - EC unit setting
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3.3 Starting the measurement

You are ready to start the measurement when you have followed the steps given in 3.1, Preparations for
measurement and in 3.2, Settings.

The set functions are displayed by alphabetic abbreviations at the right upper comer of the digital display
screen as follows :

Auto-range down ~ ........
Auto-shit = ...
Zone

Electriczero @ ........

Z
Filter .

3.3.1  Printing the list
When the set conditions are printed in a list on the recording paper, it is very useful for putting in order
data as required. Print the list as follows :
Press down [EXTRA MENU | — [LIST PRINT | .

When you want to stop this printing halfway, press down again [ LIST PRINT | key.
(Printed items)

» Contents of channel link * Auto-range down ON/OFF

« Print mode + Auto-shift ON/OFF

+ Interval time printing * Zoné area

» TAG No. » Scale value for setting the physical quantity
o Input unit type * Unit for setting the physical quantity

+ Input unit range  List printing date/hour

» Recording span * Chart speed 1, 2

» Input filter ON/OFF + Comiment message

¢ Alarm settings

3.3.2 Starting the measurement :
Use the key switch at the right end of the operation panel to select the number corresponding to a pen
used for recording. Then, press down the record key to start the measurement.
The pen comes down to start recording data on the paper.
At this moment, the LED corresponding to the selected pen and that beside the record key are lit.
When ALL key under the pen number is selected, all the pens can be put to ON/OFF in block.



3.3.3 Changing over the display

The digital/analog display can be changed over to each other by switching [DIGITAL | [ WAVE |
g disp
key on the operation panel. .

@) Press down [ EXTRA MENU| — [NEXT ] and select [CH SELECT | on (DISPLAY
CONDITION). Then, the channel to be displayed can be selected by selecting it on the channel
select screen.

Refer to “Display Condition Setting” Item 3.2.7 on page (3.2.12)

@ Press down | EXTRA MENU| — [NEXT | and select [STATUS | on (DISPLAY
CONDITION). Then, you can display the actual status of this recorder on the screen. (Displayed in
five pages in total Press down key to proceed to the next page.)

Refer to “Display Condition Setting” Item 3.2.7 on page (3.2.14)
(#® Press down [ EXTRA MENU] — [NEXT | and select on (DISPLAY CONDITION).

Then, the digital display screen is changed in size (12CH display/24CH display changed over each
other) Refer to page (3.2.13).

3.4 Ending the measurement

Pressing down the record key makes go up the pen and stop the recording paper.
Press down the pen select key and retract the pen into its pen rest.
Unplug the input lead wire and turn OFF the power supply.

Caution

When you leave the pen non used for a long time, attach its pen cap onto its head to prevent it from getting
dry.




3.5 Example of recording
3.5.1 Zone recording

Settings : 1 channel
2 channel
3 channel
4 channel
PGC

Zone area
Zone area
Zone area
Zone area
ON (PEN)

— ]

Right 25%
Right 50%
Right 75%
Right 100%

I 5
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3.5.2 Interval printing
Settings Mode LINE
Interval I minute

| ! |
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| |
1349 1= oald.sw: S I B U oals.z‘c 43 40.005M) = +0:00M0 b= 480000 7= DLWV §-10.0890V 9= [s25.5K9 1 10.9009
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3.5.3  Switching the chart speed 1 into 2 by alarm settings

Settings Set channel 12 channel
Start level UPPER 1.5V HI
LOWER -L5vV.  LO
Stop level UPPER 1.5V IN

LOWER -1.5V
Chart speed | 30 mm/min
Chart speed 2 180 mm/min
PGC ON (PRINTER)

Electronics Ltd, Jecen

I D R T T T
| ' !
' oy )
i
1
!
T _ ——— 1502 ammin
e=d i
o U T N _ I , :
1
. e g
. o |
15:02:13 l%l/'lil\
: o ) [ ’ T
| 2 | 15:83:11 AUARI-CHIZ U 415000 Ls -1 5600 . ‘ 'y
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| | % |
; RS ——— R e —
! |
| —
It Bt S et - ) — | 15:62:84 —3oma/Min
I ; 15:91:57 mw!-
"l = - m—— - - =" ‘3: o b 4 in"" N
l 15:81:55 ALAECHI2 e 415000 Lt -fsew | = ' !
= ]
oL B
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| 15:0:55  ewain
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3.5.4 Printing the list
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3.5.5 Logging record
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3.6 Messages
3.6.1 General message
The general message is given mainly to indicate the operation status inside the recorder.

(LCD Display)
SETTING NOW ! RANGE now changing over
SETTING PARAMETER Recorder is now under initializing as per the prameter
memoried in MEDIA
LOADING NOW! Data file is now loading from MEDIA
WAIT Electric zero now under compensation
CORRECT NOW
NOPAPER _ Paper running out.
SET CHART Set in place new recording paper.
PRESS RECORD KEY Press down RECORD key.
EXECUTING
CAL6.86 CAL4.01
CHO1 -- -- pH unit now under calibration
CHO02 -- --
CHO3  -- --
COMPLETE! TOUCH ANY KEY
CAL6.85 -CAL4.01
CHO! OK OK pH unit already calibrated
CHO2 NG OK
CHO3 OK NG
(Print-out indication)
** TIME PRINT CH NO SELECT ** . This message is given when no print channel is set in
interval print mode. It is printed on the recording
paper.

Press down |EXTRA MENU| — | PRINT | to print
again after having set a print channel.

** MANUAL PRINT CH NO SELECT ** This message is given when no print channel is set in
manual print mode. It is printed on the recording
paper.

Press down |EXTRAMENU | — [ PRINT] to print
again after having set a print channel.

** LOGGING PRINT CH NO SELECT ** This message is given when no print channel is set in
logging print mode. It is printed on the recording
paper.

Press down ‘EXTKA MENU! — |PRINT | to print

again after having set a print channel.
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3.6.2 Warning messages

~ These messages are given mainly due to error in operation. Eliminate the cause before operating this
recorder again or proceed to another step of operation.

WARNING !!
TRANS’T UNIT NOT FOUND

WARNING !
pH UNIT NOT FOUND

WARNING !!
EC UNIT NOT FOUND

WARNING !
SELECT CHANNEL NONE

WARNING !!
MAX/MIN LIMIT

WARNING !!
CHART SPEED SLOW

WARNING!!
AUTO RANGE ON

WARNING!!
LINK CH

WARNING!
INVALID VALUE

WARNING!!
INVALID CHARACTER

WARNING!
INVALID DATE

WARNING!
ALARM MODE ON

WARNING!!
CHART SPEED ZERO

WARNING!
CHART SPEED FAST

WARNING !!
ARRIVE 100 FILES

WARNING!!
MEDIA LOADING

TRANS’T key is pressed down though the transient unit
is not installed.

pH key is pressed down though the pH unit is not installed.

EC key is pressed down though the EC unit is not installed.

No display CH is selected though the screen is switched into
WAVE

The compensation key is pressed down though no CH is
selected on electric zero compensation screen.

The input value from keyboard exceeds the set range.

erval time set on the PRINT setting screen
isislow:in chart speed, so. that it is compensated.

The key operation is prohibited while auto-range is under
operating.

The key operation is prohibited for the channel link setting
channel.

Erroneous value is set.
Unsuable character is set.

Date setting is incorrect.

The key operation is prohibited while alarm recording is under
operating.

The key operation is prohibited when chart speed is set to zero.

Setting chart speed is too fast to make operation relating to
MEDIA.

The number of file names written into media for automatic
updating arrives to its upper limit of 100.

The key operation is prohibited during MEDIA loading.
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WARNING!!
MEDIA SAVING

WARNING!!
MEDIA OPTION NOT FOUND

WARNING!
MEDIA OPERATING

WARNING!!
MEDIA ALARM ON

WARNING!!
SET REC. FILE NAME

WARNING!
SAMPLE RATE FAST

WARNING!!
NO MEDIA

WARNING!!
MEDIA PROTECT

WARNING!!
MEDIA UNFORMAT

WARNING!!
MEDIA FULL

WARNING!
MEDIA NO FILE

WARNING!!
READ NOW!

WARNING!!
CHART SPEED FAST or ZERO

‘'WARNING!
UNIT FAILURE IN n

The key operation is prohibited during MEDIA saving.

MEDIA option is not installed.
The key operation is prohibited during MEDIA operating.

The key operation is prohibited during MEDIA alarm data
saving.

Set the file name for data saving to MEDIA

The key operation is prohibited because sampling rate for
data saving is fast. /

MEDIA such as floppy disk etc. are not installed to the driver.
MEDIA such as floppy disk etc. are not allowed to write.
MEDIA such as floppy disk etc. are not formatted.

MEDIA such as floppy disk etc. do not have enough vacant
capacity to write in.

The requested file is not found

The capacity of MEDIA and the file information are now
under loading.

MEDIA data saving can not be performed because setting chart
speed is too fast or is set at zero.

The unit installed at slot n (1 — 12) is failure.
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3.6.3 Error messages

Error messages are given when a status which cannot arise under normal conditions or may lead to
malfunction is detected.

ERROR !! A time out is generated in communications between SUB
UNIT INTER-FACE TIME OUT and unit.
ERROR !! The finish of the PEN moving command is not detected.
NO ANSWER PEN MOV FINISH
ERROR !! The CT board manual printing is not cleared though
CT [MP] BIT NO ACTIVE a manual print clear signal is output.
ERROR !! The CT board comment printing is not cleared though
CT [CP] BIT NO ACTIVE a comment print clear signal is output.
ERROR !! No unit is installed.
UNIT NOT FOUND
ERROR !! PEN is not detected at all.
PEN NOT FOUND
ERROR !! Error in RS232C I/F flaming
RS232C FLAMING ERR
ERROR !! Error in RS232C I/F overrun
RS232C OVERRUN ERR
ERROR !! Error in RS232C I/F parity
RS232C PARITY ERR
ERROR !! MAIN-CPU cannot make communications with SUB.
MAIN-CPU NOT READY
ERROR !! Paper is not fed :
CHART FEED
ERROR!! MEDIA load from I/F is failed.
LOADING TIME OUT
ERROR!! Range can not be changed-over.
RANGE CHANGE
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4, Option

4.1 Measuring plug-in Units

5mV DC Voltage/Thermocouple Unit (FU-911B)
0.5mV DC Voltage/Thermocouple Unit (FU-913A)
RTD Temperature Unit (FU-917A)
pH/ORP Unit (FU-921A)
Electric Conductivity Unit (FU-922A)
AC Voltage Unit (FU-941A)
Transient Unit (FU-961A)
AC Voltage Log Unit (FU-972A)
4.2 Data Storage Media

FDD (Floppy disk driver) (FD-9000)

Interface for external MO (M0O-9000)
Interface for Memory Card (MB-9000)

4.3 Interface

RS-232C Interface (IF-9000)
GP-IB Interface (GP-9000)

4.4 DC Power Source Input , Etc.

External Control/Alarm Output Control Board (CT-9000)
Chart Reroll adapter (RW-9000)
DC Power Source Input
12VDC Power Source (DC-9001)
24VDC Power Source (DC-9002)
Resistor Adapter
IKQ Resistor Adapter (RA-9001)
1Q Resistor Adapter (RA-9002)
Rack Mount , (MM-9000)
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4.5 Mount and dismount of chart re-roll adapter
A chart re-roll adapter is used to rewind the printed roll type chart paper to the inside of
recorder and shall be handled as follows:

(1) Installing chart paper
Load chart paper to recorder (Refer to Item 3.1.4 Chart Paper Loading)
At this moment, the end of chart paper must be led around 30cm forehead so that the end
of chart paper can be winded up around chart bobbin. |

(2) Setting chart bobbin to re-rolling device
The right end of bobbin holder for re-rolling device is screw-in type.
It can be removed by turning to counter-clock wise direction (left-wise spinning)
After removing the right end of bobbin holder, insert a chart paper catching paper to the
chart bobbin as shown in figure 4.5.1, then screw back the right end of bobbin holder. Also
at this moment, adjust and set the chart bobbin so that the cut part at left end of chart
bobbin catch the pin at the left end of chart bobbin holder.

:@ . Chart Bobbin

N T : (A

N

Chart Paper Catehing ~ ~ = | ™ (Figure 4.5.1)
paper : ) "”‘m.v, ,J

. Left side

Bobbin

holder

(3) Chart paper set to chart bobbin
Insert the chart paper tip between chart bobbin and chart paper catching paper so that the

printed surface of the chart paper come to inward then wind up 4 to 5 times to the arrow

direction shown in figure 4.5.2

(Figure4.5.2)




(4) Mound and dismount of re-rolling device

Hold the center portion of the chart bobbin being tangled with chart paper and set the left
end of chart re-rolling device (Plate like shape) to the spin bearing part at the left side of
the recorder then push it leftward. Whﬂe pushing, set the right end of chart paper re-
rolling device to the bearing parts at right side of recorder. (Figure 4.5.3, Figure 4.5.4)
After mounting, turn the chart re-rolling device to winding direction by hand and wind up
the sag chart paper.

When dismounting the device, pull the right end of the device to your side while pushing
the device left wise direction, then pick out the left end of the device.

(Figure 4.5.3) (Figure 4.5.4)

Caution

1. At the moment when mounting the chart re-rolling device to the recorder, be sure that

left end of it (plate shape side) catch to the bearing parts at the left side of the recorder
-firmly.

2. Never give the shock to the recorder such as dropping etc., otherwise, the function of the
recorder will not be fulfilled. In the event that the recorder accidentally is dropped,
please get in touch with the distributor who you purchased it or us.

3. Always remove the chart re-rolling device when replacing roll type chart paper or when
using fold type chart paper. The roll type chart paper can not be installed to the device
in the condition that chart re-rolling adapter is mounted on the recorder. And also fold

type chart paper can not be folded neatly if chart re-rolling adapter is mounted.




4.5 Installing rack mount

(1) Remove rubber legs from the bottom side of the recorder (Figure 4.6.1)

— ) MR

WOMN'N-- mﬂu-ﬂ K

()

|
5
'

(Figure 4.6.1)

(2) Install the recorder into rack mount and fix it with specified screw (Figure 4.6.2)

i
o

Screw M4 X 14 4Pcs(Supplied) I

|
|
s
T

(Figure 4.6.2)
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4.6 Dimension of panel cut of rack mount
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(Figure 4.7.1)
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Panel Cut

- (Figure 4.7.2)
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5. Maintenance Parts

The following parts are necessary for the maintenance of this recorder :

(1) Recording paper

Parts number Note
Recording paper (folded) SF - 10CXZ - 35 35 m in length, DIN size
Recording paper (rolled) SF - 10CX 20 m in length, DIN size
Table 5.1.1

(2) Disposable felt pen (The forms are all the same.)

Pen number Parts number Color
1 P1201A Red
2 P1202A Green
3 P1203A Blue
4 P1204A Brown
5 P1205A Black
6 P1206A Purple
7 P1207A Orange
8 P1208A Pink
9 P1209A Purple-blue
10 P1210A Light blue
11 PI1211A Yellow-green
12 PI212A Yellow

Table 5.1.2
Pl12000O
L A : Standard

B : High speed
01 to 12 colors C : Low speed

Standard, high speed and low speed disposable felt pens are prepared, which can be used for each purpose
of use by referring to the following data :

Standard : Normal recording at a pen speed of less than 700 mm/S
High speed High speed recording at a pen speed of 700 mm/S or more.
Low speed Low speed recording at a pen speed of 120 mm/h or less

(3) Ribbon cassette

Parts number P1101
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(4) Memory card

Model Parts number Capacity
MC-512 CSCJ-512K-SM-462 512 kbyte
MC - 1000 CSCI-001M-SM-462_ 1 Mbyte
MC - 2000 ; CSCJ-002M-SW-462 2 Mbyte
* Battery : B. coin type lithium battery (BR2325 manufactured by Matsushita Battery Industry Ltd.)
Table 5.1.3
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6

ifications and Li

< Recorder >

Operation method
Input
Recording method

Effective recording width

Recording accuracy

Paper feeding accuracy

Pen gap

Measurement frequency

Pen gap compensation

of Standar e

Automatic balancing (digital servo method)
Unit method .
Disposable felt pen
250 mm
+0.2 % of measurement accuracy + effective recording width (including
linearity and insensitive area)
* Expansion/contraction of the recording paper excluded
+ (0.1 % +0.5 mm)
32 mm=0.5mm
When MEDIA is not used ..... SmS + 1%
(10mS =+ 1% for the channel exceeding 13CH)
When MEDIA is used ......... - As per measurement cycle table 6.1
Standard function (print reference, pen reference) (with ON, OFF)
Maximum chart speed to avail PGC as per Channel number

___When MEDIA is not used When Media is used
Installed Maximum chart Installed Maximum chart
Channel No. speed for PGC Channel No. speed for PGC
13 — 24 Ch | 400mm/min 13 — 24 Ch 100mm/min
9 — 12Ch | 600mm/min 7 — 12Ch | 120mm/min
5 — 8Ch 800mm/min 1 — 6Ch 200mm/min
1 — 4Ch 1,200mm/min
Maximum pen speed 1600 mm/sec. +10 %(on AC power supply)
Chart speed 10, 20, 30, 60, 120, 180, 300, 600 and 1200 mm/h & min
(adjustable at Imm step in the above range)
Chart feed Approx. 300mm/min. slow-up system
Recording paper Foled paper
Type : SF-10CXZ-35 (Conforming to DIN, 35 m)
Rolled paper
Type : SF-10CX (Conforming to DIN, 20 m)
Chart end detection Pen housed into pen rest, remaining record paper discharged and “pen

Zero position

Swing-out protection

Clock

Display
Displaying part

Channel extension

Span

Auto-range down

Auto-shift
Zone record
Logging record

Alarming function

Chart speed change
Physical quantity

select key” LED lit during use
Free setting
Electronic limiter

Monthly gap of +30 seconds or less (at 25°C)

LCD (320x240 dots) with back light and auto-off functions
IP(MAX2CH), 2P(MAX4CH), 3P(MAX6CH), 4P or more(MAX24CH)
Free setting

Sensitivity down direction range switching * Only for DC voltage
measurement

+1 span shift (in a range of 1 span of measurement range) * Only for DC
voltage and temperature mesurement

Manual/Auto (separate)

ItoS9min, 1to24h

Start/stop level setting (upper limit, lower limit, upper and lowr limit,
intermediate level)

Switching from chart speed 1 to chart speed 2 as alarmed

Free physical quantity unit input, free physical quantity scale input
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Printing

Printing method Wire-dot method
Printing speed About 90 cps
Interval printing LINE, EACH

Adjustable frequency (1 to 59 min, 1 to 24 h)

When the day advances by one, the date and month rae printed in
place of hour

The year, month and date are printed as the chart is stopped.

Alarm printing Channel number alarm level printed as alarmed
Comment printing COMMENT (1) ....... Printed as the comment print key is pressed down
: COMMENT (1) to (5) Printed through GP-IB, RS-232C interface
Manual printing Time, channel number and measured value printed
TAG No. printing Free setting of six characters at maximum
PGC printing Printed as PGC is put to ON/OFF
Range printing Printed as the range is changed
Chart speed printing Printed as the chart speed is changed
Printed as the chart starts
List printing Setting conditions printed
Channel link function Four arithmetical operations (+, -, *,/,=)
Working range Temperature of 0 to 40°C, humidity of 40 to 80% RH
Note) FDD in the range of 10 to 40°C and 40 to 80% RH
Insulating resistance 100M Q or more at 500V DC between power cable and case, input
terminal and case
Power supply 100V AC system (85V AC to 132 V)
Specified as ordered) 200V AC system (170V AC to 250 V)
DC power supply (option) 12V DC (11VDCto 15 V)
DC power supply (option) 24V DC (mountable only for 1 to 4P)

Power consumption

Number of pens 1P 2P 3P 4P 6P 8P | 10P | 12P
Maximum | AC About 90 105 120 140 ] 180 | 200 | 220 | 240 | VA
DC About 50 60 70 80| 90 110] 125] 135 |w
Balance AC About 45 48 51 54| 60| 70| 80| 90]|VA
DC About 25 27 29 31 351 40| 45 50| W

* As standard specification (without option)

Outer dimensions 438 (W)x 230 (H)x 334 (D) £+ 1 mm

* Protrusions (handle, leg, unit) not included
Weight

1P 2p 3P 4P 6P 8p 10P 12P
10.2 10.5 -11.0 11.4 12.2 13.0 13.7 14.5 +1 ke

* As standard specification (without option)

Standard accessories

Recording paper 35 m, folded (SF-10CXZ-35) 1 set
Disposable felt pen 1 pce./pen
Ribbon cassette (P1101) 1 pce.
Power supply cord (with conversion plug) 1 pce.
Instruction manual 1 vol.
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% Measurement cycle, data saving sampling rate and data dicharaging speed when using

MEDIA '
Installed Measuring | Sampling rate to MEDIA Maximum printing out
Channel No. | Cycle (Maximum) speed to chart paper
(Standard Synchronized to Free from MEDIA
£1% chart speed

Channel 13ch or more 10mS . 150mm/min or less 20mS 150mm/min
IJ;EI(; not 12chorless | 10mS | 300mm/minorless |  10mS |  300mm/min

Channel 13ch or more 30mS 100mm/min or less 30mS 75mm/min
Linkisused |5 5 3 T onma T 1RO mm/m i ess 1T e T T T T R e e oo

7to12ch 20mS 150mm/min or less 20mS 150mm/min
Only equal |

sign) 1to6ch 15mS 200mm/min or less 15mS 200mm/min

Channel 13ch or more 40mS 75mm/min or less 40mS 75mm/min
Linkisused |5 75 0 U AR TS T R N e A S

) . | 7Tto12ch 30mS 100mm/min or less 30mS 150mm/min
(Arithmetic | e e e

Operation) | 1 to 6ch 20mS 150mm/min or less 20mS 200mm/min

ZONE/PGC 13ch or more 10mS 100mm/min or less 30mS 100mm/min
Areused 7o gk TomS | 0mmiin orless | 2Em§ [ Bommimin
1to6ch | 10mS | 200mm/minorless |  15mS |  200mm/min |

Table 6.1
<Input Unit Standard>

5 mV DC voltage/thermocouple unit (V, TC) (FU-911A)
Measuring range
Voltage

Thermocouple

+5, 10, 25,

50, 100, 250 mV

+0.5, 1,2.5,5, 10, 25, 50, 100 V
K (-200 to 1300 °C)

T (-200 to 400 °C)

R (0 to 1700 °C)

E (-200 to

1000 °C)

J (-200 to 1200 °C)
S (0 to 1700 °C)

B (0 to 1800 °C) ...

Measuring accuracy (working temperature)

Voltage

Thermocouple (K,E, J, T)
(R,S,B)
Reference contact temperature

compensation accuracy

* With temperature compensation ON/OFF)
Thermal factor

Voltage

Thermocouple (K,E,J,T)

(R,S,B)

Maximum input voltage
Input resistance
Allowable signal source

resistance

+(0.05 % of rdg + 0.1 % of range)

+1.0°C

+1.5°C..

+ (0.1 % of rdg + 0.5 °C)
+ (0.1 % of rdg + 1.0 °C)

K,EIJT
R,S,B

Zero : 0.6 4 V/°C + 0.01% of range/°C
F S : 0.01% of range/°C
Zero : 0.005 °C/°C + 0.01% of range/°C
F S :0.01% of range/°C
Zero : 0.006 °C/°C + 0.01% of range/°C
F S :0.01% of range/°C

200V DC

I1MQ £1%
1kQorless

* The term “range” indicates the range (full span) where the record can be made.
For example, a range of 5 mV has a measuring width of 10 mV (full span), that is, range=10

mV.
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<Input unit option>
0.5mVDC voltage/thermocouple unit (FU-911B)
Reference contact temperature +0.5°C ..... K,EJ, T
compensation accuracy +10°C.... R,S,B
* With temperature compensation ON/OFF)

Other specification than above remain same with FU-911A

0.5 mV DC voltage/thermocouple unit (FU-913A)

Measuring range
Voltage +0.5,1,2.5,5, 10, 25, 50, 100, 250 mV
' +0.5, 1, 2.5,5, 10, 25, 50, 100, 250 V
Thermocouple K (-200 to 1300 °C)
T (-200 to 400 °C)

R (0 to 1700 °C)

E (-200 to 1000 °C)

J (<200 to 1200 °C)

S (0 to 1700 °C)

B (0 to 1800 °C).... (standard gurantee range : 400 to 1800 °C)

WRe (0 to 2300 °C)

AFe (0 to 300K) .... (standard gurantee range : 1 to 300K)

Measuring accuracy (working temperature)
Voltage +(0.05 % of rdg + 0.1 % of range + 1.5 V)
Thermocouple (K,E,J,T)  £(0.1 % of rdg + 0.5 °C)
(R, S, B) + (0.1 % of rdg + 1.0 °C)

(WRe) +(0.2 % of rdg + 1.0 °C)
(AFe) %+ (0.1 % of rdg + 0.5 K)
Reference contact temperature +£0.5°C ... K,E, 1T
compensation accuracy +1.0°C.... R, S, B, WRe
+05K.. AFe

* With temperature compensation ON/OFF)
Thermal factor

Voltage Zero : 0.6 4 V/°C + 0.01% of range/°C
F S:0.01% of range/°C

Thermocouple (K,E,J,T) Zero : 0.005 °C/°C + 0.01% of range/°C
F S:0.01% of range/°C

(R,S,B) Zero : 0.006 °C/°C + 0.01% of range/°C
F S :0.01% of range/°C
(WRe) Zero : 0.12 °C/PC + 0.01% of range/°C
F S :0.01% of range/°C
(AFe) Zero : 0.1 K/°C + 0.01% of range/°C
F S:0.01% of range/°C
Filter 0.1 Hz, 1 Hz, OFF
Maximum input voltage 250V DC
Input resistance IMQ +1%
Allowable signal source 1kQorless
resistance
Input cord with 3P plug Attached

* The term “range” indicates the range (full span) where the record can be made.
For example, a range of £0.5 mV has a measuring width of 1mV (full span), that is, range=1mV.

Transient unit (FU-961A)

Measuring range +5, 10, 25, 50, 100, 250 mV
+0.5, 1, 2.5, 5, 10, 25, 50, 100V
Measuring accuracy % (0.2 % of rdg + 0.2 % of range)
(working temperature)
Thermal factor Zero : 1.5 u V/°C +0.01% of range/°C
F S:0.01% of range/°C
Maximum input voltage 200V DC
Input resistance IMQ +1%
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Allowable signal source 1kQor less

resistance

Frequency characteritics DCto 1 kHz (-3 dB)

Sampling rate 100 1 s (20ms/DIV) to 1s (200s/DIV) (as stored onto memory)
Memory capacity 16 kbyte of data

Trigger level Upper limit, lower limit, upper and lower limit, intermediate level
Pre-trigger OFF/ON (10%)

Trigger conditions SINGLE/REPEAT

* Trigger can be set for each channel (OR trigger)
* The term “range” indicates the range (full span) where the record can be made.
For example, the range of +5 mV has a measuring width of 10 mV (full span), that is, range=10

mV.
Temperature measuring resistor unit (FU-917A)
Measuring range Pt 100 (-200 to 850 °C)
JPt 100 (-200 to 649 °C)
Measuring accuracy + (0.1 % of rdg + 0.2°C)

(working temperature)
Thermal factor Zero : 0.01% of range/°C
F S:0.01% of range/°C

pH/ ORP unit (FU-917A)

pH

Measuring range pHO0.00 to pH14.00
Resolution pHO.01pH
Temperature compensation  Automatic

Calibration
Usable electrode

Inner solution for reference
electrode

ORP

Measuring range
Resolution

Usable electrode

Inner solution for reference
Electrode

Electric conductivity unit

Measurable range
Electric conductivity
Temperature

Measuring range

Range selection

pH4, 7 automatic calibration

GST-2419C (Plastic body) Separately sold
GST-2411C (Plastic body) Separately sold
3.3mol/L KCl Solution (500mL) KCL-3.3N Separately sold

-2,000mV to 2,000mV
ImV

PST-2019C Separately sold
3.3mol/L KCl Solution (500mL) KCL-3.3N Separately sold

0to0 20.00 S/m

0 to 99.9 °C

0 — 2.000 mS/m
— 20.00 mS/m
— 200.0 mS/m
— 2.000 S/m
— 20.00 mS/m
— 200.0 mS/m
— 2.000 S/m
0 — 20.00 S/m
Automatic/manual

J=100

J=1000

OO OO OO

Temperature compensation Automatic
Temperature coefficient 2%/°C

Reproducibility 2% F.S.

Usable EC cell CVP-101P (J=100) Separately sold
.CGP-110P (J-1000) Separately sold

Electrode stand S-STD-S Separately sold

Electrode holder EH-10PS Separately sold

Throw-in holder AN-10PS Separately sold
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AC voltage unit (FU-941A)
Measuring range

Measuring accuracy
(working temperature)
Thermal factor
Frequency characteristics
(working temperature)
Frequency range
Maximum input voltage
Input impedance

Input mode
Input cord with BNC

10, 20, 50, 100, 200 mV rms
0.5,1,2,5,10, 20,50 Vms
+ 2% of range (at 1 kHz)

0.05% of range/°C
+ 1 dB or less with reference to 1 kHz

10 Hz to 100 kHz

50V AC (rms)

2MQ =+ 5 %, parallel capacity of 40 pF or less (excluding the
measuring lead wire)

Unbalanced, BNC terminal

Attached

* The term “range” indicates the range (full span) where the record can be made.
For example, the range of 10 mV has a measuring width of 10 mV (full span), that is, range=10

mV.

AC voltage logarithmic unit (FU-972A)

Measuring range

Compression ratio
Compression accuracy
(working temperature)
Thermal factor

Frequency characteristics
(working temperature)
Frequency range

Input impedance

Input mode .
Input cord with BNC

0 to -40 dBm (775 to 7.75 mVrms)

-20 to -60 dBm (77.5 t0 0.775 mVrms)

on condition that 0 dBm = 600 Q , 775 mVrms sine wave
40 dB

+0.5 dB or less (at 1 kHz)

0 to -30.00 dBm 0.12 dBm//°C
-30.01 to -60.00 dBm 0.24 dBm//°C
+ 0.5 dB or less with reference to 1 kHz

20 Hz to 20 kHz

1 MQ +5 %, parallel capacity of 70 pF or less (excluding the
measuring lead wire)

Unbalanced, BNC terminal

Attached
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< Memory MEDIA Option>

FDD (FD-9000)

FD in use 3.5 inch 2HD
Data capacity MS-DOS (PC98) Data of about 510 kbyte
: MS-DOS (IBM) Data of about 510 kbyte
Format MS-DOS (PC98/IBM)
Saving channel setting Data can be saved from any channel.
Sampling frequency Synchronized with chart speed(CHART) * As per table 6.1

Synchronized with logging (LOGGING) : 1 to 59 min, 1 to 24h
Separate sampling (FREE) : Max. to 999ms, 1 to 59 sec. 1 to 59min.

1 to 24h, * Maximum rate is as per table 6.1
Number of files Setting information files 10 files

Setting information files + Measurement information files 100 files
Automatic file updating File name automatically updated (with MANUAL/AUTO chang-over)
Remaining capacity display Remaining capacity displayed after saving CH and sampling speed have

been decided
Alarming function FD started/stopped on alarming conditions
’ * with holding function
Timer function FD started/stopped on timer conditions

* Storage starting and stopping time setting
(year/month/hour/minute/second)
Interval storage functionFD started/stopped on interval storage conditions
* Measurement frequency : | to S9 min, 1 to 24 h
Storagetime : | to 59 min, 1 to 24 h
Measurement frequency > storage time
Paper less storage function  Storage onto FD started as paper less is detected

Memory card (MB-9000)

Memory card in use JEIDA 4.0 or more (512k, 1M, 2M byte, SRAM)
* Only the cards supplied by HIOKI (Separately sold)
Format MS-DOS
Saving channel setting Data can be saved from any channel.
Sampling frequency Synchronized with chart speed(CHART) * As per table 6.1

Synchronized with logging (LOGGING) : 1 to 59 min, 1 to 24h
Separate sampling (FREE) : Max. to 999ms, 1 to 59 sec. 1 to 59min.

1 to 24h, * Maximum rate is as per table 6.1
Number of files Setting information files 10 files

Setting information + Measurement information files 100 files
Automatic file updating File name automatically updated (with MANUAL/AUTO chang-over)
Remaining capacity display Remaining capacity displayed after saving CH and sampling speed have

been decided :
Alarming function Memory card started/stopped on alarming conditions
* with holding function
Timer function Memory card started/stopped on timer conditions

* Storage starting and stopping time setting
(year/month/hour/minute/second)
Interval storage functionMemory card started/stopped on interval storage conditions
* Measurement frequency : 1 to 59 min, 1 to 24 h
Storage time : 1 to 59 min, 1 to 24 h
Measurement frequency > storage time
Paper less storage function  Storage onto memory card started as paper less is detected

External optical disk interface (option)

MO in use 3.5 inch, 230 Mbyte

Format MS-DOS

Saving channel setting ‘Data can be saved from any channel.

Sampling frequency Synchronized with chart speed(CHART) * As per table 6.1

Synchronized with logging (LOGGING) : 1 to 59 min, 1 to 24h
Separate sampling (FREE) : Max. to 999ms, 1 to 59 sec. 1 to 59min.
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Number of files

Automatic file updating
Remaining capacity display

Alarming function

Timer function

1 to 24h, * Maximum rate is as per table 6.1

Setting information files 20 files
Setting information + Measurement information files 100 files
File name automatically updated (with MANUAL/AUTO chang-over)
Remaining capacity displayed after saving CH and sampling speed have
been decided
MO disk started/stopped on alarming conditions
* with holding function
MO disk started/stopped on timer conditions
* Storage starting and stopping time setting
(year/month/hour/minute/second)

Interval storage functionMO disk started/stopped on interval storage conditions

Paper less storage function
External MO driver in use

<Interface Option>
GP-IB interface (GP-9000)
Standard
Listener function

Talker function

GP-IB cable in use

RS-232C interface cable (option)
Standard
Mode

Transmission rate
RS-232C cable in use

<Other options>

* Measurement frequency : 1 to 59 min, 1t0 24 h
Storage time : 1 to 59 min, 1 to 24 h
Measurement frequency > storage time
Storage onto MO disk started as paper less is detected

MO driver with SCSI-2 interface (our recommendation) — (separately
sold)

Conforming to IEEE 488-1978

Setting input (ASCII) (Power ON/OFF, key lock ON/OFF
expanded/contracted recording paper compensation and electric zero
excluded)

Measured value output

Data output onto FD, memory card and MO

408JE-101 (1 m)

Conforming to EIA RS-232C

Setting input (ASCII) (Power ON/OFF, key lock ON/OFF)
Measured value input (expanded/contracted recording paper
compensation and electric zero excluded)

Data output onto FD, memory card and MO
2400/48000/9600 bps, half-duplex, start-stop synchronization
MCA-13P-25P (M) - 2000K (2 m)

External control/alarm output unit (CT-9000)

Control items

Chart start/stop

First/second chart speed switching

Feed

Record ON/OFF

Manual print

Comment print

EXT trigger pulse input

Simultaneous dip mark input

FD, memory card or MO file close (for UPS)
% TTL level (Schmit trigger gate input pulled up by 10 kQ
Chart speed control by external clock

Low level -10to 0.5V

High level 45t0+10V

Pulse width 1 ms or more
Chart END output

TTL level [Low level (OUTPUT CURRENT) 8 mA or less]
Paper feeding sychronized pulse output
TTL level [Low level (OUTPUT CURRENT) 8 mA or less]
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(Low level width : about 1 ms)

Alarm output Relay contact output as alarmed
24V 1Aorless 120V AC, 0.5 Aorless
Connector in use 57K-305008-7

Resistor adaptor (option)
1kQ resistor Adapter (RA-9001)
Voltage conversion accuracy ~ +0.2 % (as connected with voltage unit)
Maximum input current 250 u A '
1Q resistor Adapter (RA-9002)
Voltage conversion accuracy 0.2 % (as connected with voltage unit)
Maximum input current +250 mA ) Winding unit (option)

DC Power Source Input
DC-12V Power Input (DC-9001)

Input voltage range 11VDC to 15VDC
_Install-able model All Julius Recorder
DC-24V Power Input(DC-9002)
Input voltage range 20VDC to 32VDC
Install-able model All Julius Recorder

Roll Type Chart Paper Re-winding Device (RW-9000)
Using chart Paper SF-10CX Comforms to DIN standard 20m length roll type chart
paper.
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HIOKI INR-9000 Series
(INR-9011,9021,9031,9041,9061,9081,9101,9121)
INTELLIGENT RECORDER
Instruction Manual

Publication date: November 2006 Edition 1

Edited and published by HIOKI E.E. CORPORATION
Technical Support Section

All inquiries to International Sales and Marketing Department
81 Koizumi, Ueda, Nagano, 386-1192, Japan

TEL: +81-268-28-0562 / FAX: +81-268-28-0568

E-mail: os-com@hioki.co.jp

URL http://www.hioki.co.jp/

Printed in Japan IN9011A981-00

All reasonable care has been taken in the production of this
manual, but if you find any points which are unclear or in error,
please contact your supplier or the International Sales and Mar-
keting Department at HIOKI headquarters.

In the interests of product development, the contents of this
manual are subject to revision without prior notice.
Unauthorized reproduction or copying of this manual is
prohibited.
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